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1 Executive Summary 
Arcadis Canada Inc. (Arcadis) was retained by the Z.V. Holdings Corporation to conduct a Phase Two 

Environmental Site Assessment (ESA) of the properties at 1881 and 1883 Merivale Road (which include 6 and 12 

Jamie Avenue) in Ottawa, ON.  

Based on a review of Phase One ESA data, this large property had a mixed land uses, including: 

1881 Merivale= former Ron Engineering office/warehouse/shop from 1981 to 2005 but then was demolished and 

became vacant land. 

1883 Merivale= former residential uses from 1966 onwards.  Residential home operating as Divers Warehouse 

commercial use since 1996 to present. 

6 & 12 Jamie Ave= residential development in 1960s but became school bus parking in the 1970s onward. 

The site is located within a mixed commercial/light industrial area. The closest water body is a man-made 

stormwater pond to the west. The next closest major water body, the Rideau River, is located approximately 1.9 

km to the east of the site.    

The general regional groundwater flow, based on monitoring well data, is estimated to be flowing to the northeast, 

towards the Rideau River.  

Soil stratigraphy comprised primarily of native silty sand with gravel surfacing found on the Jamie Ave lot and 

adjacent to the 1883 Merivale building. No bedrock was encountered anywhere on the property, following from 

2019 and 2022 drilling operation and is expected at depths greater than 15 m bgs, based on data review from 

historical water well records. 

Soil was investigated through the drilling/sampling of eight (8) boreholes were advanced on the properties in 2019 

(with six locations outfitted as monitoring wells). In 2022, an additional nine (9) boreholes were advanced (with 

three locations outfitted as monitoring wells). Based on the drilling completed, the following observations were 

made: 

 No staining or odours were reported in any of the advanced boreholes.   

 Surface soil samples were selected from four boreholes (BH-1, BH-2, MW-2, MW-3) and submitted for 

laboratory analysis. Two deeper depth soil samples, collected from borehole locations MW-1 and MW-4, 

were also submitted to the laboratory.  

 Soil samples were submitted for analysis of a combination of metals, VOCs, PAHs, PHCs, pesticides/ 

herbicides, pH, conductivity and SAR. Grain size testing was also performed. 

 Groundwater samples were collected from each of the six monitoring wells in 2019 and from one well in 

2022, following developing. Groundwater samples were submitted to the laboratory for analysis of a 

combination of metals, PHCs, VOCs, PAHs, pesticides/herbicides. 

The laboratory results of all soil analyses for the chosen parameters met applicable MECP Table 3 Site Condition 

Standards (SCSs). 

The laboratory results of all groundwater analyses for the chosen parameters were found to meet applicable 

MECP Table 3 SCSs. 

No further subsurface investigation or remediation is required at this Phase Two ESA property. 
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2 Introduction 

Arcadis Canada Inc. (Arcadis) was retained by Z.V. Holdings Corporation to complete a Phase Two 

Environmental Site Assessment (ESA) at 1881 and 1883 Merivale Road and 6 and 12 Jamie Avenue, in the City 

of Ottawa, Ontario (the Phase Two Property or Subject Property).  The location of the Phase Two Property is 

shown on Figure 1.  The Phase Two Environmental Site Assessment (ESA) investigations were conducted in 

accordance with Ontario Regulation 153/04 (O.Reg. 153/04, as amended) to support the submission of a Record 

of Site Condition (RSC).  

The Phase Two ESA investigation was undertaken to investigate areas of potential environmental concern 

(APECs) that were identified in the Phase One ESA completed by Arcadis (2022), to determine the 

presence/absence of environmental impacts in on-site soil and ground water, to laterally and vertically delineate 

impacts in soil and ground water (if identified), and to provide areal and vertical coverage of the investigation of 

the Phase Two property. 

2.1 Site Description 

Information pertaining to the Phase Two Property is provided below: 

2.1.1 Municipal address and property identifier number (PIN)  

1881 Merivale Rd and 1883 Merivale Rd,  
Ottawa, Ontario 

Property Identification Number (PIN):

04628-0085 (LT) 

Legal Description:

PT LT 28, CON A Rideau Front; PT Clarke RD, PL 382, closed by NP51189; PT Pedley ST, PL 382, closed by 

NP51189; PT LTS 76, 77 & 82, PL 382; LTS 

78, 79, 80 & 81, PL 382; AS IN CR444016 except CR487847 and PT 12, 5R11115; description may not be 
acceptable in future as in as in CR444016; Nepean 

Approximate Area of Phase Two Property: 

14,113 m2

2.1.2 Size and boundaries of the Phase Two Property 

The subject site is currently occupied by an undeveloped grass field with a graveled school bus parking lot 

adjacent to the Jamie Ave. property access.  Grass covered areas and mature bushes/trees are found on the 

periphery of the property. The existing ground surface at the site is relatively flat with a gentle slope towards the 

west.  

The site is located in an area of mixed commercial, industrial, and institutional land use. The site boundaries 

include Merivale Road on the west side, Jamie Avenue from the north side, industrial/commercial properties on 

the east, and a commercial property to the south. One the west boundary beyond Merivale Road there is a 

cemetery. The boundaries of the Phase Two Property were established based on a site survey completed by 
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Fairhall, Moffat and Woodland Ltd, Ontario Land Surveyors, presented in Phase One ESA report, Appendix A. 

The Phase Two Property comprises an area of approximately 1.4-hectares. 

2.2 Property Ownership 

The Phase Two Property is currently owned by ZV Holdings, and the contact information is provided below: 

Property Owner: Z.V. Holdings Corporation  

Property Owner Contact Details: 

Mr. David Young (President) 
1801 Woodward Drive 
Ottawa, Ontario 
K2C 0R3 Canada 

2.3 Current and Proposed Future Uses 

The site is surrounded by mixed residential and commercial properties.  It is located on the east side of Merivale 

Road and south side of Jamie Avenue in the City of Ottawa, Ontario. 

The subject site is currently occupied by an undeveloped grass field with a graveled school bus parking lot adjacent to 

the Jamie Ave. property access.  Grass covered areas and mature bushes/trees are found on the periphery of the 

property. The existing ground surface at the site is relatively flat with a gentle downslope towards the west. 

The proposed new construction includes two raised, one-storey buildings; Building A of 3540 sq m. area and 

Building B of 3070 sq m area office/warehouse space, across a total site area of 14,113 m2 under zoning 

designation IG- General Industrial zone. 

2.4 Applicable Site Condition Standards 

Generic soil and ground water site condition standards (SCSs) for use at the Phase Two Property were selected 

from the Ontario Ministry of the Environment, Conservative and Parks (MECP) “Soil, Ground Water and Sediment 

Standards for Use Under Part XV.1 of the Environmental Protection Act” dates April 15, 2011 (MECP, 2011a), 

using the approach prescribed by O.Reg. 153/04 (as amended).  

The Phase Two Property is not considered an “environmentally sensitive area” as no areas of natural significance 

were identified within 250 m of the property boundaries (the Phase One Study Area).   

The following rationale was considered for the selection of the generic site condition standards applicable to the 

Phase Two Property: 

 The existing and future land use of the Site is considered to be commercial; 

 Groundwater in the area of the Site is not used as a potable water supply. The Site and surrounding areas are 

serviced by the City of Ottawa municipal water supply; 

 The nearest water body to the Phase Two Property is a man-made stormwater pond to the west of Cleopatra 

Drive, located approximately 400 m west to southwest of the Phase One Property.  

 Bedrock was not encountered at any of the borehole locations and is expected to be present at depths 

greater than 15 m bgs; 
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 Based on the results of laboratory grain size analysis completed on one soil sample collected from the Site, 

as presented in Table 2, overburden is comprised of coarse-textured soil. 

Based on the abovementioned items, the site condition standard for use on the Phase Two Property corresponds 

to the Industrial/Commercial/Community Property Use in Table 3: Full Depth Generic Site Condition Standards in 

a non-potable ground water condition with coarse textured soils (MECP 2011a Table 3 SCS). 

3 Background Information 
Background information on the general physical setting for this Phase Two ESA property is provided below. 

Bedrock geology mapping for the Site indicates that local bedrock is described as the Rockcliffe Formation 
comprising shale with lenses of sandstone (Geological Survey of Canada Map 1058A Generalized Bedrock 

Geology Ottawa, Ontario and Quebec).  

The surficial geology mapping referenced describes surface soils as: Deltaic and Estuarine deposits, medium to 
fine grained sand, in some place fossiliferous; lying outside abandoned channels; most common deposit is a 

combined strip delta-sand plain that developed as fluvial water levels fell (Geological Survey of Canada Map 
1056A Surficial Geology Ottawa, Ontario and Quebec).  

Borehole logs and figures from surrounding properties were also referenced for surficial soil geology from records 

returned in the ERIS Ecolog search.  According to the data contained in logs for wells advanced in close proximity 
to the property, the soils were generally characterized as sand and/or medium sand from surface to a depth 
ranging from 10.67 to 15.2 metres below ground surface (mbgs) before encountering bedrock. 

Regional shallow groundwater may be directed westwards towards surficial water bodies in the Pinhey Forest but 

it is expected that deep groundwater flow may be in a northeasterly direction towards the Rideau River, based on 
a review of local topographical features and drainage patterns.  Immediate area groundwater flow may be 

influenced by local features such as the presence of utilities and site facilities. 

3.1 Physical Setting 

i. water bodies and areas of natural significance within the phase one study area 

The subject property is situated in an urban area zoned for commercial land use.  The nearest water body is a 

man-made stormwater pond to the west of Cleopatra Drive, located approximately 400 m west to southwest of the 

Phase Two Property.  

Therefore, no water bodies are located within the Phase Two Property.  

No areas of natural significance were identified within the Phase One Study Area and therefore the Phase One 

Study Area and the Phase Two Property are not considered to be environmentally sensitive under O.Reg. 153/04 
(as amended).   

ii. the topography and surface water drainage features on the phase two property. 

The subject area is relatively flat and generally level with surrounding grades having an approximate elevation of 

91 m asl.  Based on site observations and topographic maps, both 1881 and 1883 Merivale properties slope from 

east to west towards Merivale Road.   

Generally, 1883 Merivale Road is at a higher elevation than 1881 Merivale Road, which is at a slightly higher 

elevation than 6 and 12 Jamie Avenue. Site drainage was not observed, no ditches were observed on either site. 
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The site surface stormwater would be expected to flow from east to west towards Merivale Road.  The regional 
topography is relatively flat. 

3.2 Past Investigations 

i. A summary of any relevant past investigations of the phase two property 

Arcadis reviewed the following environmental reports pertaining to the Phase One Property: 

Arcadis. (2019).  2019 Phase I & II Environmental Site Assessment, 1881 & 1883 Merivale Road and 6 & 12 

Jamie Avenue, Ottawa, ON. December 16, 2019. 

A due diligence Phase I ESA was conducted for the site in 2019. Six (6) APECs were identified at the site related 

to on-site and off-site PCAs: 

 APEC 1: Historic operations at northeast portion of 1881 Merivale Road (related to former Bruno Service 

Station uses); 

 APEC 2: Adjacent Property Commercial Vehicle Parking Lot and Fill Soils, northern boundary of 1881 

Merivale Road Property; 

 APEC 3: Cemetery Leachate, West Portion of 1881 Merivale Road; 

 APEC 4: Uncharacterized Fill Material 1883 Merivale Road Parking Lot, West Portion of Property; 

 APEC 5: Presence of Historical Fuel Tanks on adjacent property, to the south of 1883 Merivale Road; and 

 APEC 6: Wastes Generated on Adjacent Property, east of 1883 Merivale Road 

A Phase II ESA was subsequently carried out based on the findings of the initial Phase I ESA.  The work program 

was carried out onsite between August 23 and 27, 2019 and October 15 and 23, 2019.  A total of eight boreholes 

were advanced on the properties in 2019 (with six locations outfitted as monitoring wells).  

 No staining or odours were reported in any of the advanced boreholes.   

 Surface soil samples were selected from four boreholes (BH-1, BH-2, MW-2, MW-3) and submitted for 

laboratory analysis. Two depth soil samples, collected from borehole locations MW-1 and MW-4, were also 

submitted to the laboratory.  

 Soil samples were submitted for analysis of a combination of metals, VOCs, PHCs, pesticides, herbicides, 

pH, conductivity and SAR.  

 Groundwater samples were collected from each of the four monitoring wells, following developing. These 

samples were submitted to the laboratory for analysis of a combination of metals, PHCs, VOCs, PAHs, 

pesticides and herbicides. 

The site soils had been classified as coarse textured in accordance with Ontario MECP guidelines.  

Results were compared to the Ontario MECP “Soil, Ground Water and Sediment Standards for Use under Part 

XV.1 of the Environmental Protection Act”.   

 No exceedances of the contaminants analyzed in the soil samples were reported.  

 The following exceedances were reported in the groundwater samples: 

o The total silver concentration in the sample collected from monitoring well MW-5 was reported at 

1.7 µg/L (MECP Table 3 Standard is 1.5 µg/L); and 
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o The chloroform concentration in the sample collected from monitoring well MW-5 was reported at 

2.4 µg/L, equal to the MECP Table 3 Standard guideline. A laboratory duplicate sample reported 

the result as 2.5 µg/L, above the Standard. 

 Following re-sampling to eliminate a bias from sediment effects in the initial samples collected, all 

groundwater samples re-analyzed then met all the applicable MECP Table 3 Standards for the parameters 

analyzed, including silver and chloroform. It was Arcadis’ opinion that these newest groundwater results 

were representative of site conditions. No remediation or additional subsurface investigations were 

recommended following from the 2019 Phase II ESA report.

ii. documentation of the steps taken to confirm that information or data which are to be used from 

previous investigations are of adequate quality such that it can be relied upon 

The 2019 Arcadis Phase I/II ESA was conducted in general accordance with O.Reg 153/04. As such, the data 

and findings of the Phase I/II ESA report are considered to be reliable. 

4 Scope of Investigation 

4.1 Overview of Site Investigation 

The current Phase Two ESA investigation included the following: 

 Prepared a site-specific Health and Safety Plan (HASP) for field activities completed at the Phase Two 

Property; 

 Identified above ground and subsurface utilities on and in the vicinity of the Phase Two Property via 

private and public utility requests; 

 In 2019, drilled eight (8) boreholes in overburden; installed monitoring wells in six (6) boreholes; 

 In 2022, drilled nine (9) boreholes in overburden; installed monitoring wells in three (3) boreholes; 

 Collected twenty-six (26) soil samples (including duplicates) from the boreholes advanced in the 

overburden were submitted for laboratory analysis for one or more of BTEX, PHCs F1 to F4, VOCs, 

metals/ inorganics, pesticides/ herbicides and Poly Aromatic Hydrocarbons (PAHs).  

 Submitted six (6) soil samples for Grain Size Analysis- full curve distribution. 

 Developed groundwater in six (6) monitoring wells in 2019; and in three (3) monitoring wells in 2022; 

 Conducted a survey to record the elevations of the newly installed monitoring wells (old and new) to the 

local benchmark (i.e. the corner of the house at 1883 Merivale Rd); 

 Monitored the depth to ground water at all monitoring wells on the subject property 

 Analyzed six groundwater samples (including one duplicate) in 2019 for one or more parameters; 

including metals, VOCs, PHCs, PAHs, pesticides/ herbicides 

 Collected ground water samples from the newly installed 2022 monitoring wells on the Phase Two 

Property for laboratory analysis of metals; 

 Implemented a quality assurance / quality control (QA/QC) program; and 

 Interpreted all data and prepared this report. 

The Phase Two ESA investigation was conducted in accordance with O. Reg. 153/04 (as amended), the MECP’s 

“Guide for Completing Phase Two Environmental Site Assessments Under O. Reg. 153/04 (MECP, 2011b), the 

MECP’s “Protocol for Analytical Methods Use in the Assessment of Properties under Part XV.1 of the 
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Environmental Protection Act” (MECP, 2011c) and the MECP’s Guidance on Sampling and Analytical Methods for 

Use at Contaminated Sites in Ontario (MECP, 2004). 

4.2 Media Investigated 

i. the rationale for whether to include in the field investigation sampling and analysis of each of 

ground water and sediment on, in or under the phase two property 

Soil and ground water were investigated during the Phase Two ESA investigation since both could be affected by 

on-site and/or off-site potentially contaminating activities. No sediments are present on the Phase Two Property 

and sediments were therefore not sampled during the current investigation. 

ii. an overview of the field investigation of each medium for which sampling and analysis were done

The 2019 Phase II ESA included soil and groundwater investigations through the drilling eight (8) boreholes in the 

overburden (with 6 outfitted as monitoring wells) and, in 2022, advancement of /sampling of nine (9) boreholes in 

the overburden (with 3 outfitted as monitoring wells). Selected soil samples were analyzed for one (1) or more of 

PHCs F1 to F4, VOCs, PAHs, metals, pesticides/herbicides, EC, SAR, inorganics, and grain size. 

Ground water samples were collected from each of 6 wells in 2019 and analyzed for one (1) or more of PHCs F1 

to F4, VOCs, PAHs, metals, and pesticides/herbicides.  One well in 2022 was sampled and analysed for metals 
parameters.  

4.3 Phase One Conceptual Site Model 

The Phase One ESA identified the following APECs resulting from either on-site or off-site PCAs.

APEC 1 is associated with the historic operations at the northeast sector of 1881 Merivale Road (former Bruno 

Service Station & current Jiffy Lube operations beyond property line to northwest), located in the northeastern 

area of the Phase One Property. COPCs related to APEC 1 include BTEX, PHCs F1-F4, VOCs, and metals. 

APEC 2 is associated with the adjacent property commercial vehicle (school bus) parking pot and uncharacterized 

imported fill, west of 6-12 Jamie Avenue in the western area of the Phase One Property. COPCs related to APEC 

2 include BTEX, PHCs F1-F4, VOCs, and metals. 

APEC 3 is associated with the historical use of fill material of unknown quality, located in the western portion of 

the Phase One Property. COPCs related to APEX 3 include PHCs, metals, and pesticides/herbicides.  

APEC 4 is associated with the former ASTs for bulk fuel storage on site in the basement of 1883 Merivale Rd. 

COPCs related to APEC 4 include PHCs F1-F4, BTEX, VOCs, and metals. 

APEC 5 is associated with the historical storage, maintenance, fueling, and repair of equipment, vehicles, and 

material used to maintain transportation systems at 11 Bentley Ave, along the South portion of the Phase One 

Property. COPCs related to APEC 5 include PHCs F1-F4, BTEX, VOCs, and lead. 

APEC 6 is associated with waste generation related to light industrial firms to the east of 1883 Merivale at the 

addresses of 15, 17 and 21 Bentley Avenue (Frontier Petroleum, Stone Design, Xylem Water Solutions 

Company). APEC 6 in located in the Southeastern Portion of the Phase One Property, east of 1883 Merivale Rd. 

COPCs related to APEC 6 include PHCs F1-F4, BTEX, VOCs, PAHs, and metals. 

No underground utilities that could affect contaminant distribution and transport were identified on site. It was 

reported that utilities were all overhead.  
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Structures known to have been present at one time on the Phase Two Property include: 

1881 Merivale Road: 

 Eastern portion of the Phase Two Property was formerly occupied by a building (Ron Engineering), 

demolished in 2005. 

1883 Merivale Road: 

 Two-storey dwelling, with a basement at the west portion of the Phase Two Property (now Diver’s 

Warehouse);   

 A metal storage container at the east side of the Phase Two Property (storage of diving supplies); and   

 A second metal storage container at the southeast corner of the Phase Two Property. 

6 and 12 Jamie Avenue:

 A small shed on the northwest corner; and  

 A metal fence is present at the west, north and east side of the Phase Two Property Jamie Ave. boundary. 

The site is currently a gravel parking lot used for school bus parking. 

No petroleum handling infrastructure including ASTs were observed on the Phase Two Property although the 

basement of the 1883 Merivale residence did contain a 900L heating oil AST- as listed under APEC 4 above.  The 

former building at 1881 Merivale Road was demolished in 2005.  The former residence building at 1883 Merivale 

is currently occupied by the commercial operation Divers Warehouse Inc., a scuba supply sales operation. 

Shallow ground water flow at the site is anticipated to flow to the north and northeast across the Phase Two 

Property, based on monitoring well static water table measurements. 

At the time of the Phase Two ESA, majority of the property was vacant.  On-site human receptors currently 

include site visitors, maintenance workers at the Diver’s Warehouse Inc., bus drivers, and construction workers 

who could be exposed to contaminants present in soils of the Phase Two Property through direct dermal contact 

and incidental ingestion and inhalation of outdoor vapours.   

The approximate locations of the site buildings, and other site features are presented on Figure 2. The six (6) 

APECs, as described this section, are presented on Figure 3. 

4.4 Deviations From Sampling and Analysis Plan 

The sampling locations in respect to APECs identified in Phase One ESA is provided in Figure 3 and was 

developed based on the requirements of O. Reg. 153/04 (as amended).  No deviations from sampling and 

analysis plan occurred other than BH22-1 was not advanced due to the conflict with continual school bus traffic at 

this location near the entry to the Jamie Avenue parking area. 

4.5 Impediments 

No impediments were encountered during the Phase Two ESA investigation. 
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5 Investigation Method 

5.1 General 

The Phase Two ESA investigation included borehole drilling and soil sampling in overburden, monitoring well 
installation, monitoring well development, ground water monitoring and sampling. The field investigations were 

conducted in accordance with Arcadis’ standard operating procedures. 

5.2 Drilling and Excavating 

On September 15 and 16, 2022, 9 boreholes (ie. BHMW22-2, BH22-3, BHMW22-4, BH22-5, BHMW22-6, BH22-

7, BH22-8, BH22-9, and BH22-10) were drilled into the Phase Two Property’s overburden, with three of these 

instrumented as monitoring wells. The boreholes were advanced using a truck-mounted mechanical drill rig 

(specifically a CME-55) and operated by Downing Estate Drilling personnel under the supervision of Arcadis 

personnel. 

The work in 2022 supplemented the 2019 Phase II ESA investigation in which eight (8) boreholes were drilled in 

overburden and installation of monitoring wells in six (6) of these boreholes. The 2019 boreholes were advanced 

using GeoMachine100 rig and Geoprobe operated by Strata Drilling Group under the supervision of Arcadis 

personnel. 

Split spoons were advanced into the soil using an automated hammer. Once advanced through the planned 

sampling interval, split spoons were removed from the borehole and opened for field logging/screening.   

Soil samples obtained from the boreholes were collected at different depths. Prior to re-use, all sampling 

equipment was thoroughly cleaned with soapy water, followed by distilled water rinses to prevent cross-

contamination of soil samples. 

Samples were logged/screened for 0.2 m interval. Each sample were screened for PHC odour by using an RKI 
Eagle II combustible gas meter (CGM). 

5.3 Soil: Sampling 

i. a description of all equipment used to collect soil sample 

Upon collection, soil samples were divided for field logging/screening and for possible laboratory analysis. The 

portions for field logging/screening were placed in sealable plastic bags and logged in the field for soil type, 

moisture, colour, structure, texture and visual evidence of impact. Headspace vapour readings in the sample bags 

were measured using an RKI Eagle II combustible gas meter (CGM) equipped with a photoionization detector 

(PID), operated in methane elimination mode. The RKI Eagle II was calibrated daily in the field to known 

concentrations of hexane and isobutylene. 

Soil samples for laboratory analysis of BTEX, VOCs and F1 PHC were collected in 40 millilitre (mL) clear glass 

vials equipped with TeflonTM lined caps and containing methanol preservative.  Glass vials were provided by the 

laboratory and pre-charged with a known mass of methanol. Soil samples for the remaining parameters were 

collected in 120 mL and 250 mL wide mouthed clear glass jars provided by the laboratory. Soil samples for 

analysis were prepared to minimize the loss of volatile constituents, placed in coolers with ice and delivered to the 

laboratory. 
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ii. a geological description of soil and sediment cores and samples, based on the finalized field logs 
for each monitoring well, test hole or intrusive investigation point. 

Borehole logs, advanced in overburden, from the Phase Two ESA are provided in Appendix C. 

Soil encountered at the Phase Two Property generally consists of native fine to medium sand between 0.6 and 

5.2 m bgs. Grass and topsoil were observed between 0.0 and 1.2 m bgs at 1881 and 1883 Merivale Rd, while 

gravel and sand fill was observed at 6 and 8 Jamie Ave between 0.0 and 1.2 m bgs.   

Shallow fill materials are expected to be present in the gravel parking lot surrounding the 1883 Merivale site 

building. Shallow gravel fill was observed in the Jamie Ave. lot as well to 0.3m depth.   

Decommissioning of the former workshop/office on 1881 Merivale would have potentially involved use of fill 

materials. Use of unknown fill is considered a PCA. 

According to the data contained in logs for wells advanced in close proximity to the property, generally the soils 

were characterized as sand and medium sand from surface to at least a depth of 5.6 m bgs. 

Soil encountered at the Phase Two Property generally consists of native silty sand, and poorly graded sand from 

0.6 mbgs to depth. 

Bedrock was not encountered in any of the boreholes advanced in either 2019 or in 2022 across the subject 
property and drilling at BH22-10 confirmed bedrock was not observed at a depth of 10.67 m bgs. Based on 
reference to historic water well logs, bedrock is expected to be present at depths greater than 15 m bgs; 

5.4 Field Screening Measurements 

i. Make and model number 

Arcadis conducted field screening measurements using an RKI Eagle II portable hand-held CGM and PID. The 

RKI Eagle II reports soil vapour concentrations in parts per million by volume (ppmv) or as a percentage of the 

lower explosive limit of equivalent hexane and isobutylene vapour (%LEL). The readings were taken by placing 

the end of the intake tube of the monitor into the headspace of the bagged soil samples while the soil was gently 

broken up and manipulated. Recorded values correspond to the maximum reading attained. 

ii. Chemicals the equipment can detect and associated detection limits 

In CGM mode, the RKI Eagle II detects petroleum hydrocarbon vapours and other explosive vapours at 

concentrations ranging from 25 parts per million by volume (ppmv) to greater than 100% of the lower explosive 

limit (>100% LEL). In PID mode, the RKI Eagle 2 detects volatile organic chemicals at concentrations ranging 

from 2 ppmv to 15,000 ppmv. 

When in CGM mode, the RKI Eagle II as operated in methane elimination mode, a mode which reduces false 

positive readings relating to the presence of methane gas in sample vapours. 

iii. Precision of the measurements 

The precision of the RKI Eagle II is 5% of the span calibration. 

iv. Accuracy of the measurements 

The accuracy of the RKI Eagle II CGM is ±5% of the reading, or ±2% LEL, whichever is greater when measuring 

in the %LEL range.  Within the ppmv range, the accuracy is ±25 ppmv or ±5% of the reading, whichever is 

greater. 
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The detection limit of the RKI II PID is approximately 2 ppmv. The accuracy of the PID between 10 and 2,000 

ppmv is ±3% LEL at the calibration point when using isobutylene as the calibration gas. The PID has a resolution 

of 0.1 ppmv for VOCs in the range of 2 to 999.0 ppmv and a resolution of 1 ppmv for VOCs in the range of 1,000 

to 15,000 ppmv. 

v. Calibration reference standards such as span gas 

The RKI Eagle II CGM was calibrated to known concentrations of hexane (400 ppmv). The RKI Eagle II PID was 

calibrated to known concentrations of isobutylene (100 ppmv). 

vi. Procedures for checking calibration of the equipment. 

Calibration of the CGM/PID detector was checked daily in the field using known concentrations of hexane and 

isobutylene.  Hexane and isobutylene were passed through the detector at a constant flow rate.  Detector 

response was adjusted where required and only if response was less than ±20% of the target concentration.  

Where response was greater than ±20% of the target concentration, the meter was taken out of service for 

detailed maintenance and recalibration. 

Generally, soil samples exhibiting the highest CGM/PID readings were selected for laboratory analysis.  Other 
field observations including the presence of staining and odours were also used to guide sample selection for 

analysis. 

Field screening methods followed the proposed procedure. Soil samples collected for field logging/screening were 
placed in sealable plastic bags and logged in the field for soil type, moisture content, colour, structure, texture and 

visual evidence of impact by petroleum hydrocarbons. Maximum headspace vapour readings in the sample bags 
were measured using the RKI Eagle II.  Soil samples selected for laboratory analysis generally corresponded to 

the samples with the highest field screening measurements. 

5.5 Ground Water: Monitoring Well Installation 

i. the name of the contractor 

Three (3) monitoring wells were installed by Downing Estate Drilling on September 15th and 16th, 2022.  Drilling 

and monitoring well installation conducted in 2019 was completed by the Strata Drilling Group. All wells were 

installed under direct supervision of Arcadis field personnel. 

Well construction details are provided on borehole logs presented in Appendix C and on the Table 1 

Groundwater Monitoring spreadsheet.  Newly installed monitoring wells were registered with the MECP as a 

cluster in accordance with O.Reg. 903 (as amended). The MECP Well Records are provided in Appendix D. 

All of the six monitoring wells installed by Arcadis in 2019 (including MW-1 to MW-6) were decommissioned in 

accordance with O.Reg. 903 in January 2020. 

ii a description of the equipment used 

Monitoring wells were constructed using 5.1 cm inside diameter (I.D.), flush threaded polyvinyl chloride (PVC) well 

screen and solid riser. A 3.1 m long well screen was installed in each of the boreholes. The base of each well 

screen was equipped with a tight-fitting slip cap.  Monitoring wells were completed with a solid riser.  A silica sand 

filter pack was placed in the borehole annulus around each well screen to approximately 0.1 to 0.3 m above the 

top of the screen. A bentonite holeplug seal was placed in the borehole annulus above the sand pack to a depth 

of approximately 0.1 to 0.3 m bgs to prevent infiltration of surface water. Each monitoring well was completed with 

a flush-mount protective casing. 
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iii. a description of the measures taken to minimize the potential for cross-contamination 

Monitoring wells were installed within hollow-stemmed augers to prevent cross contamination within the borehole.  

Only clean, new materials were used for well construction including PVC well materials, silica sand, and 

bentonite.  The riser pipes and well screens were delivered to the Phase Two Property pre-washed and packed in 

sealed polyethylene bags where they remained until use. Well materials were only handled using clean, single 

use vinyl gloves to prevent cross-contamination of materials during installation. 

iv. the frequency of sample collection during drilling, if any 

No ground water samples were collected during drilling. 

v. Provide a description of the methods used to develop monitoring wells 

Monitoring wells were developed to remove foreign materials potentially introduced during drilling and to improve 

the hydraulic connection of the well to the soil formation.   

Monitoring wells were developed using dedicated Waterra tubing and footvalves and were purged of 

approximately three (3) well volumes (calculated as the volume of standing water in the well casing) or purged dry 

three (3) times. 

5.6 Ground Water: Field Measurement of Water Quality 

Parameters 

Prior to all groundwater sampling, water was purged from each monitoring well and water temperature, 

conductivity, pH, dissolved oxygen (DO) and oxidation reduction potential (ORP) were measured using a Horiba 

U-52 multi-parameter meter until successive readings (measured approximately 60 seconds apart) were 

consistent to within ± 10%. 

Purging at the monitoring wells was accomplished using a Geopump portable peristaltic pump.  Ground water was 

purged from the wells through dedicated 6.4 mm LDPE tubing. The pump intake was lowered slowly into the 

water column to minimize mixing of ground water and the intake was positioned at approximately the centre of the 

saturated screened interval.  The pump outlet was connected to an in-line flow-through cell system to allow 

continuous monitoring of the geochemical parameters in the ground water during purging. 

5.7 Ground Water: Sampling 

Once ground water quality parameters had stabilized, ground water samples were collected using dedicated 

LDPE tubing and the Geopump peristaltic pump. 

Ground water samples for laboratory analysis of BTEX, VOCs and F1 PHCs were collected (with zero headspace) 

in laboratory supplied 40 mL glass vials equipped with Teflon lined caps and containing sodium bisulphate 

(NaHSO4) preservatives. Ground water samples for laboratory analysis of F2 to F4 PHCs, and PAHs were 

collected in laboratory supplied 250 mL amber glass bottles containing NaHSO4 preservatives. Ground water 

samples for analysis of metals were field filtered using 0.45 micrometre (µm) in-line disposable filters and 

collected in laboratory supplied 120 mL plastic bottles containing nitric acid (HNO3) preservatives. Ground water 

samples for analysis of inorganics were collected in laboratory supplied 500 mL plastic bottles with no 

preservative. Samples for analysis were prepared to minimize the loss of volatile constituents, placed in coolers 

with ice and delivered to the laboratory. 
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In 2019, groundwater samples from all six monitoring wells were submitted to BVL for analysis of a combination of 

metals, VOCs, PAHs, PHCs, pesticides and herbicides. 

In 2022, the single groundwater sample (MW22-2) was submitted to ALS Environmental Group for analysis for 

metals concentrations. The other two monitoring wells installed in 2022 were dry at the time of sampling. 

5.8 Sediment: Sampling 

No sediment sampling was completed during the Phase Two ESA investigation completed at the Phase Two 

Property as no sediment is present on the Phase Two Property. 

5.9 Air: Sub-Slab Vapour Probe Installation 

No Sub-Slab Vapour Probe Installation was performed during the Phase Two ESA investigation completed at the 

Phase Two Property as sub-slab vapour was not anticipated as a contaminant exposure pathway for this Phase 

Two Property. 

5.10 Air: Sub-Slab Vapour Sampling 

No Sub-Slab Vapour Sampling was conducted during the Phase Two ESA investigation completed at the Phase 

Two Property as sub-slab vapour was not anticipated as a contaminant exposure pathway for this Phase Two 

Property. 

5.11 Analytical Testing 

Soil and ground water samples collected during this Phase Two ESA in 2022 were analysed by: 

ALS Environmental Group (ALS) 
60 Northland Road, Unit 1 
Waterloo, ON N2V 2B8 

ALS is accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) and the Standards 

Council of Canada (SCC). 

Soil and ground water samples collected during the prior 2019 Phase II ESA were analysed by: 

Bureau Veritas Group (BV) 
36 Antares Dr Unit 100, Nepean, ON K2E 7W5 

BV is accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) and the Standards Council 

of Canada (SCC). 

5.12 Residue Management Procedures 

i. soil cuttings from drilling and excavations 

Soil cuttings generated during drilling in 2022 were negligible in quantity. All excess soil cutting were replaced into 

the boreholes as backfill. 
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ii. water from well development and purging 

Ground water from well development and purging was placed in 4 x 20L pails. On November 18, 2022, the pails 

were consolidated and placed into one 200L drum which was removed from the Phase Two Property by Drain-All, 

a licensed company for waste management.  

The HWIN information and Waste manifest are attached in Appendix G.     

iii. fluids from equipment cleaning 

Fluids from equipment cleaning were soaked up in paper towels and the towels were disposed as non-hazardous, 

solid industrial waste. 

5.13 Elevation Surveying  

An elevation survey was conducted by Arcadis personnel on September 29th, 2022 relative to a site benchmark 

(elev. of the North East corner of the house at 1883 Merivale Road). All of the monitoring wells, which were 

sampled under the current study, were surveyed relative to this common benchmark. A Topcon RL-H3C laser 

auto survey level was used to gather survey data. The elevations obtained from the new installed and existing 

functional wells along with other ground water monitoring information are shown on Table 1. In 2019, the same 

equipment and benchmark was used to survey in tops of all six monitoring wells advanced. 

5.14 Quality Assurance and Quality Measures 

i. a description of sample containers, preservation, labelling, handling and custody for samples 

submitted for laboratory analysis, including any deviations from the sampling and analysis plan 

During the current Phase Two ESA investigation, all soil and ground water samples for laboratory analysis were 

collected in accordance with the SAP and in appropriate containers provided by the laboratory, and where 

appropriate, containing preservatives, as described above (Sections 5.3 and 5.7). 

Disposable nitrile gloves were worn when handling sampling tools and samples and gloves were replaced after 

handling each sample.   

Sample containers were labelled with the unique sample identifiers written on the sample container and on the 

laboratory Chain-of-Custody (CofC) which was submitted to the laboratory with the samples for documentation 

and tracking purposes.  

Upon filling and labelling each sample container, containers were wrapped in protective bubble wrap and placed 

immediately in a cooler equipped with ice to lower and maintain sample temperatures at less than 10 degrees 

Celsius (oC) during sample shipping.  Coolers were sealed with signed Custody Seals and were delivered to the 

laboratory. 

Laboratory QA/QC measures included analysis of laboratory control samples, replicate samples, method blank 

samples, spiked method blank samples, evaluation of surrogate recoveries, and the use of analytical methods 

consistent with MECP requirements. 

Field and laboratory duplicate analyses were evaluated by calculating the relative percent difference (RPD) using 

the following formula for calculating RPDs: 



Phase Two Environmental Site Assessment- Feb. 2023 

1881/1883 Merivale and Adjacent Lot, Ottawa, Ontario 

www.arcadis.com 

30127480_PhaseTwoESA 1881-83 Merivale-Final.docx17Feb2023 14

RPD = | X1 – X2 | x 100 

                                            Xavg

where, X1 and X2 are the measured concentrations of the duplicate pairs and Xavg is the mean of these two 
values. Results for duplicate analyses of field duplicate samples were considered acceptable where RPD values 

were <100% for soil duplicate analyses and <50% for water duplicate analyses, consistent with common industry 
practices. 

ii. a description of equipment cleaning procedures followed during all sampling 

To prevent cross-contamination during soil and ground water sampling activities, non-dedicated sampling 

equipment (i.e. water level tape, etc.) was washed after each use with distilled water and Alconox® detergent and 

rinsed with distilled water.  Disposable nitrile gloves were worn when handling tools and samples and gloves were 

replaced prior to the next sampling activity. 

iii. a description of how the field quality control measures referred to in subsection 3(3) were carried 

out.  Specifically, subsection 3(3) requires that: 

a. All non-dedicated sampling and monitoring equipment must be cleaned following each use

Non-dedicated sampling equipment was rinsed with distilled water and Alconox® detergent between sample 
locations. 

b. Where ground water samples are to be analysed for volatile organic compounds, one trip blank 

sample shall be submitted for laboratory analysis with each laboratory submission 

As part of the QA/QC program during the ground water sampling, one (1) field duplicate sample was submitted 

with laboratory submissions, for laboratory analysis of VOCs. No trip blanks were submitted in the 2019 sampling 

program. 

c. Specification of the minimum requirements for the number, type and frequency of field quality 

control measures including trip blanks, field duplicates, and calibration checks on field instruments 

During the 2019 investigation, twenty-six (26) soil samples were submitted for analyses and included one 

duplicate for each parameter set of analyses. One field blind duplicate soil sample was submitted with the eight 

samples analyzed for metals/inorganic; for VOC and  for PHC sample submittals.  

Field duplicate soil and ground water samples were generally collected at a frequency of one (1) duplicate sample 

for every ten (10) analysed soil and ground water samples.      

The calibrations of field instruments were checked daily. 

d. Sufficient field duplicate samples shall be collected in each medium being sampled, so that at 

least one field duplicate sample can be submitted for laboratory analysis for every ten samples submitted 

for laboratory analysis 

Twenty six (26) soil samples including one (1) blind field duplicate soil sample was analysed during the boreholes 

(overburden) program for one (1) or more of PHCs, VOCs, and metals. This soil field duplicate analysis frequency 

of greater than 10% was considered to be adequate. 

Additionally, 6 soil samples for grain size analysis. No duplicate was submitted for grain size analyses. 

Six (6) ground water samples including one (1) field duplicate were analyzed for one (1) or more of PHCs, VOCs, 

PAHs, metals, and pesticides and herbicides. No trip blank was submitted with the VOC testing package. 

Otherwise, the ground water field blind duplicate analysis frequency is adequate. 
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e. At least one field duplicate sample shall be submitted for laboratory analysis for every ten 

samples submitted for laboratory analysis. 

Twenty six (26) soil samples including one (1) blind field duplicate soil samples were analysed during the 

boreholes (overburden) program for one (1) or more of PHCs F1 to F4, VOCs, and metals/ inorganics. The soil 

field duplicate analysis frequency is adequate and meets the 10% submittal requirement. 

Seven (7) ground water samples including one (1) field duplicate were analysed for one (1) or more of PHCs, 

VOCs, and metals/inorganics. The ground water field duplicate analysis frequency is adequate and meets the 

10% submittal requirement. 

iv. a description of, and rationale for, any deviations from the procedures set out in the quality 
assurance and quality control program set out in the sampling and analysis plan. 

The objectives of the QA/QC program set out in the SAP were met during the Phase Two ESA investigation. 

6 Review and Evaluation 

Boreholes and monitoring wells locations are provided on Figures 2.  Ground water elevations measured are 

presented in Table 1 and are also shown on Figure 6.  

Particle Size Analysis (PSA) results are summarized and presented in the particle size distribution curves 

available in Appendix B.  Chemical analytical results of soil samples collected during the Phase Two ESA are 

summarized in Tables 1 to 11.   

Chemical analytical results of soil samples collected during the Phase Two ESA are summarized in Tables 2 to 6. 

Chemical analytical results of ground water samples collected during the Phase Two ESA are summarized in 

Tables 7 to 11.     

Analytical results of soil and ground water samples collected during this Phase Two ESA are summarized in 

Figure 4 for soil and Figure 5 for ground water.  Groundwater contours and inferred flow direction is shown on 

Figure 6. Geological and hydrogeological cross-sections are provided on Figures 7 and 8.  The Phase Two 

Conceptual Site Model is provided on Figure 9.  Contaminant pathways related to Human Health and Ecological 

Receptors are shown on Figures 10 and 11. 

No exceedances of Table 3 SCSs were identified in soil or groundwater. Table 12 and 13 portray maximum 

concentrations of COCs in analysed soil and groundwater samples; no exceedances were identified in either soil 

or groundwater.  No TCLP testing was conducted as all soils met applicable SCSs.   

6.1 Geology 

i. estimated thickness of each geologic unit 

The Phase Two Property contains of overburden with bedrock location anticipated at greater than 15 m bgs. 

Eastern portion of the Phase One Property was formerly occupied by a building (Ron Engineering), demolished in 

2005. 

Bedrock geology mapping for the Site indicates that local bedrock is described as the Rockcliffe Formation 
comprising shale with lenses of sandstone (Geological Survey of Canada Map 1058A Generalized Bedrock 
Geology Ottawa, Ontario and Quebec).  
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The surficial geology mapping referenced describes surface soils as: Deltaic and Estuarine deposits, medium to 
fine grained sand, in some place fossiliferous; lying outside abandoned channels; most common deposit is a 

combined strip delta-sand plain that developed as fluvial water levels fell (Geological Survey of Canada Map 
1056A Surficial Geology Ottawa, Ontario and Quebec).  

Borehole logs and figures from surrounding properties were also referenced for surficial soil geology from records 

returned in the ERIS Ecolog search.  According to the data contained in logs for wells advanced in close proximity 
to the property, the soils were generally characterized as sand and/or medium sand from surface to a depth 

ranging from 10.7 to 15.2 metres below ground surface (mbgs) before encountering bedrock. 

Regional shallow groundwater may be directed westwards towards surficial water bodies in the Pinhey Forest but 
it is expected that deep groundwater flow may be in a northeasterly direction towards the Rideau River, based on 

a review of local topographical features and drainage patterns.  Immediate area groundwater flow may be 
influenced by local features such as the presence of utilities and site facilities. 

The soil encountered at the Phase Two Property generally consists of top soil, grass, and clayey silt from ground 

surface to 0.0-0.6 m bgs, and silty sand / sandy silt is expected from 0.6 to the bedrock surface which is 

anticipated at depths greater than 15 m bgs. Fill material (sand and gravel) was generally encountered in the 

northern portion, and top soil, grass and native soils were present at the southern portion of the Phase Two 

Property. Bedrock was not encountered at site at any of the boreholes advanced, the deepest of which extended 

to a depth of 10.67 bgs. 

Geologic unit thicknesses are estimated below: 

Geologic Unit Minimum Depth 

Encountered (m 

bgs) 

Maximum Depth 

Encountered (m 

bgs) 

Maximum 

Thickness (m) 

Grass/Topsoil 0.0 0.6 0.6 

Sand/Gravel (Fill) 0.0 1.2 1.2 

Silt with sand 0.6 1.8 1.2 

Silty Sand/ Sandy Silt 0.3 10.67 Not known 

Bedrock Not encountered Not encountered >10 expected 

ii. elevations, relative to a geodetic benchmark or other permanent and recoverable benchmark, of 

the top and bottom of each geologic unit 

Elevations of each geologic unit relative to the site benchmark (elevation of the top of the concrete NE corner of 

the residential building used as the Diver’s Wearhouse, which was assigned an elevation of 100.00m) are 

presented in the cross sections provided as Figures 7 to 8. 

iii. geological and other material in each geological unit 

Geological units are described above, in the borehole logs (Appendix C), and in the geological cross sections 

provided as Figures 7 and 8. 

iv. the properties of each aquifer and aquitard 

As shown on Figures 7 to 8, and in the borehole logs (advanced into the overburden) provided in Appendix C, 

ground water was encountered in shallow overburden in a predominant silty sand soil. The anticipated average 

hydraulic gradient was calculated at 0.0063 m/m. There is only expected to be one aquifer present above the 
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bedrock surface, from which all shallow groundwater samples were obtained. Depths to the static groundwater 

table ranged from 4.77 to 5.64 m bgs.  

v. the rationale for the choice of aquifers and aquitards investigated as it relates to identification of 
the location, presence, release, concentration, migration or retention of a contaminant 

On-site PCAs (resulting in APEC 1 to APEC 6) which may be impacting the Phase Two Property include the 

potential for VOC and PHC impacted ground water reported by others, bulk storage and former ASTs. Impacts 

from these APECs may potentially migrate from/through shallow soils and would be expected to be detected in 

shallow groundwater. Thus, potential impacts to on-site soil and ground water conditions arising from current or 

historical on-site PCAs were therefore investigated from grade to the maximum depth of potential impact as 

indicated by field and analytical observations.  

The condition of groundwater on the Subject Property was evaluated in the current Phase Two ESA after 

installation of nine (9) monitoring wells (i.e. MW1 through MW6 and MW22-1 through MW22-3) with screen 

lengths of 3m and screen intervals ranging from 2.14 m bgs minimum and extending to a maximum of 7.6 m bgs. 

Thus, the presence of impacts was evaluated in this Phase Two Property.    

6.2 Ground Water: Elevations and Flow Direction 

i. a discussion of, and rationale for, locations and screened intervals of monitoring wells used for 
interpretations of ground water flow direction 

Borehole drilling and groundwater monitoring well installation was conducted on August 23rd, 2019 (four MWs) 

and on October 15th, 2019 (one MW), and October 21st, 2019 (one MW). In total, eight (8) boreholes were drilled 

and six (6) monitoring wells were installed within and around the APECs. Numbers and locations of monitoring 

wells selected in such way to enable a precise interpretation of ground water flow direction. Locations of the 

monitoring wells are presented in Figure 2.  

Ground water monitoring and sampling was conducted on August 27th, 2019 (MW-1 to MW-4) and on October 

23rd, 2019 (MW-5 and MW-6) for all new monitoring wells on the Phase Two Property. These monitoring wells 

were then decommissioned in January 2020.  

Borehole drilling and groundwater monitoring well installation was again conducted on September 15 – 16th, 2022. 

In total, nine (9) boreholes were dug and three (3) monitoring wells were installed within and around the APECs. 

Locations of the new monitoring wells are also presented in Figure 2. Ground water monitoring and sampling was 

conducted on October 11, 2022 for all new monitoring wells on the Phase Two Property. Only MW22-2 could be 

sampled, the other newly installed wells (MW22-4 and MW22-6) were dry and did not contain sufficient 

groundwater for sampling.  

Although ground water levels were measured in different events (i.e. August 27, 2019, and October 16th and 22nd, 

2019), ground water elevations measured on October 22nd, 2018 were used when interpreting the shallow 

horizontal ground water flow direction presented on Figure 5.  Groundwater water was shown to flow in a north-

easterly direction, based on a review of static water levels encountered.

Monitoring well MW-1 was installed to a depth of 7.62 m bgs with screened interval of 4.4 to 7.62 m bgs. and MW-

2 to MW-5 were installed at depths ranging from 6.1 to 6.4 m bgs with screened interval of 3.0 to 6.4 m bgs. 

Monitoring wells MW22-2, MW22-4, and MW22-6 were installed to a depth of 5.14 to 5.55 m bgs with typical 

screened intervals of 2.14 to 5.55 m bgs.  
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ii. results of any measurements taken using an interface probe during water level measurements 

Ground water monitoring was completed on August 26 & 27th, 2019, September 24, 2019, October 22, 2019, and 

on October 11, 2022.  

Monitoring activities included measuring the depth to any free phase product and measuring the depth to ground 

water at each monitoring well location.  Ground water monitoring results (monitored and measured in different 

occasions) are summarized in Table 1. The depths to ground water were measured using a Heron Instruments 

interface probe, relative to the top of casing.  

On August 26 & 27, 2019, depths to ground water in the monitoring wells ranged from 4.59 m bgs at MW-1 to 

5.47 m bgs at MW-2, and ground water elevations ranged from 94.01 meters above local datum (M ald) at MW-2 

to 94.43 m ald at MW-4.  

On September 24, 2019, depths to ground water in the monitoring wells ranged from 5.18 m bgs at MW-4 to 6.38 

m bgs at MW-2, and ground water elevations ranged from 93.96 m ald at MW-2 to 94.25 m ald at MW-4.  

On October 23, 2019, depths to ground water in the monitoring wells ranged from 5.29 m bgs at MW-4 to 6.50 m 

bgs at MW-3, and ground water elevations ranged from 93.85 m ald at MW-2 to 94.43 m ald at MW-5.  

On October 11, 2022, depth to ground water in monitoring well MW22-2 was 4.85 m bgs. Ground water was not 

present in MW22-4 or MW22-6 at this time.   

iii. measurement of the thickness of any free flowing product present in monitoring wells 

No free flowing or free phase product was observed in any of the ground water monitoring wells. No indication of 

a sheen was noted.   

A description of the method used to calculate ground water elevation in the monitoring well 

The ground water elevations at each newly installed monitoring well were established by subtracting the 
measured depth to water from the ground surface elevation at each location. Ground surface elevations at these 

locations were established relative to a local datum (top of the concrete NE corner of the residential building used 
as the Diver’s Wearhouse was assigned an elevation of 100.00m) using standard surveying techniques. 

i. a description of the ground water elevations from all monitoring events in any aquifer investigated 

Measured ground water elevations are reported in Table 1.  

On August 26 & 27, 2019, depths to ground water in the monitoring wells ranged from 4.59 m bgs at MW-1 to 

5.47 m bgs at MW-2, and ground water elevations ranged from 94.01 meters above local datum (M ald) at MW-2 

to 94.43 m ald at MW-4.  

On September 24, 2019, depths to ground water in the monitoring wells ranged from 5.18 m bgs at MW-4 to 6.38 

m bgs at MW-2, and ground water elevations ranged from 93.96 m ald at MW-2 to 94.25 m ald at MW-4.  

On October 23, 2019, depths to ground water in the monitoring wells ranged from 5.29 m bgs at MW-4 to 6.50 m 

bgs at MW-3, and ground water elevations ranged from 93.85 m ald at MW-2 to 94.43 m ald at MW-5.  

On October 11, 2022, depth to ground water in monitoring well MW22-2 was 4.85 m bgs. Ground water was not 

present in MW22-4 or MW22-6 at this time.    
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ii a description of the interpreted direction of ground water flow at the phase two property. 

The horizontal ground water flow direction on the Phase Two Property is inferred to be towards the northeast 

(Figure 5). Ground water elevations measured in October 2019 were used to generate the ground water elevation 

contours and interpret the direction of ground water presented in the Figure.

iii assessment of the potential for temporal variability in ground water flow direction. 

There is potential for some temporal variability in ground water flow direction as ground water elevations at the 

Phase Two Property may fluctuate with seasonal conditions. However, the Rideau River, present east of the 

Phase Two Property, acts as a natural drainage outfall and ground water may be inferred to logically flow towards 

this natural drainage outfall.  

iv an evaluation and description of the potential interaction between any buried utilities in or under 

the phase two property and the water table. 

Before drilling the 2019 and 2022 boreholes/monitoring wells, Arcadis subcontracted USL-1 Underground Service 

Locators Inc. (USL-1) and received a report concerning the presence/absence of public and private buried utilities. 

Locates documents indicated that there are no communication lines, gas and hydro utilities buried on the Phase 

Two Property. 

6.3 Ground Water: Hydraulic Gradients 

i. a description of the horizontal hydraulic gradient for each aquifer investigated, including 
minimum, maximum and average horizontal hydraulic gradients 

Based on the ground water elevations presented on Figure 6 (measured on October 22, 2019), the hydraulic 

gradient between monitoring wells MW-1 and MW-4 was calculated to be 0.0047 m/m and between monitoring 

wells MW-3 and MW-6, 0.0079 m/m with an average horizontal gradient of 0.0063 m/m. 

With assumption of K=1 x 10-6 m/s for a silty sand with a porosity of 0.3, horizontal ground water flow velocity was 

calculated at approximately:  

(0.015 × 10-6) / 0.3 = 4.8-8 m/s = 1.5 m/year 

ii. a description of vertical hydraulic gradients in aquifers where a contaminant is present at a 

concentration greater than the applicable site condition standard for the contaminant, including 
minimum, maximum and average vertical hydraulic gradients. 

Vertical ground water gradient was not calculated as no contaminants were detected following from soil and 

groundwater analyses for the Phase Two ESA Property. 

6.4 Fine-Medium Soil Texture  

i. a rationale for the use of the fine-medium soil texture category 

During the Phase Two ESA investigation, grain size analyses were performed on two samples as part of the 2019 

study.  The samples confirmed that a coarse-grained condition was applicable to this site. In 2022, six (6) soil 

samples collected from different locations across the Phase Two Property in different depths. Based on a review 

of the six soil samples, the overall site was classified as having a coarse-grained soil texture.  
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Borehole Sample Depth (m 

bgs) 

Classification 

BH22-3 1.20 
67% ˂0.075 mm  

(Silty sand, Fine grained) 

BH22-4 1.20 
69% ˃0.075 mm  

(Coarse textured soil.) 

BH22-5 0.60 
48% ˂0.075 mm  

(Sand-Silt, trace clay- Coarse textured.) 

BH22-6 0.60 
79% ˃0.075 mm  

(Coarse textured soil.) 

BH22-7 2.40 
84% ˃0.075 mm  

(Coarse textured soil.) 

BH22-10 1.20 
62% ˂0.075 mm  

(Silty-Clay Soil= medium-fine texture.) 

It was assessed that at least 1/3 of the soil at the Phase Two Property, measured by volume, consists of coarse 
textured soil and, as such, the coarse textured SCSs were applied. 

Grain Size Analyses and Particle Size Distribution Curves are presented in Appendix B. Locations of the soil 

samples collected for PSA and grain size distribution table are presented in Figure 2. 

ii. a description of the results of the required grain size analysis 

Results of grain size analyses performed during the Phase Two ESA are summarized in Appendix B. 

Grain size analyses completed during this Phase Two ESA identified on-site soils as coarse textured in 

accordance with O.Reg. 153/04 (as amended). 

iii. a description and rationale for the number of samples collected and analysed. 

During this 2022 Phase Two ESA investigation, six (6) representative soil samples have been analysed to 

determine grain size distributions. These soil samples were collected from the native soil at different depths from 

0.60 to 2.40 m bgs. Three out of six soil samples were classified as coarse textured. All samples from the 2019 

study found site soils to be classified as coarse-grained materials. 

These sample intervals were selected to be representative of the main stratigraphic units encountered during 

drilling. 

6.5 Soil: Field Screening 

Field screening results for borehole and test pit soil samples are summarized in the borehole logs provided in 

Appendix C.  Soil headspace vapour concentrations measured on borehole. No staining or odours were reported 

during the advancement of the boreholes. All soils samples collected reported OVM readings between 0 and 170 

ppm, with the highest concentration noted at MW-1. 
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6.6 Soil Quality  

i. locations and depths of samples 

The locations of soil samples analyzed during this Phase Two ESA investigation, are summarized on Figure 4.  

Sample depths are shown in the borehole logs provided as Appendix C and are also presented in Tables 2 to 6.

ii. comparison of analytical results to applicable site conditions standards 

Certificates of Analyses for soil samples analysed during this Phase Two ESA investigation are provided in 

Appendix E.  Results of analyses for analysed soil samples are summarized in Tables 2 to 6 and on Table 12 

and the applicable MECP 2011a Table 3 SCS is provided for comparison.  

All soil samples analyzed met the applicable MECP Table 3 Standards for the parameters analyzed.  

Concentration of metals, VOCs, PHCs, PAHs, pesticides and herbicides in all analysed soil samples met the 

applicable MECP 2011a Table 3 SCS 

iii. contaminants of concern 

Contaminants of concern in soil on the Phase Two Property include metals, VOCs, PHCs, PAHs, pesticides and 

herbicides.  

No contaminants of concern were confirmed from the laboratory testing, all soil analyzed met the applicable 

MECP Table 3 SCS for the parameters analyzed. 

iv. contaminants related to chemical and biological transformations that have or may have occurred 

Some VOCs can degrade through biological transformations (e.g. tetrachloroethylene to trichloroethylene).  VOC 

analyses included a review for parent and daughter breakdown products.  No parent/daughter contaminants were 

identified in the analysed soil samples.  No elevated concentrations of tetrachloroethylene or trichloroethylene 

were observed in the sample results. 

Soil analytical results suggest that soil impacts may serve as a source of contaminant mass and could contribute 

to ground water impacts. Ground water was analysed for the contaminants of concern identified for soil. 

v. whether the results indicate the presence of light or dense non-aqueous phase liquids. 

No evidence of LNAPL was observed at any of MW-1 to MW-6 during the August and October 2019 monitoring 

events.  Concentrations of remaining contaminants of concern were below their respective free phase product 

formation thresholds. 

6.7 Ground Water Quality  

i. locations and sample depth interval of samples 

Monitoring well construction details are provided in Borehole Logs, presented in Appendix C.  Monitoring well 

locations are shown on Figure 2.   
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ii. documentation of any field filtering 

Ground water samples collected for analysis of metals were field filtered using in-line disposable 0.25 µm filters. 

Ground water samples for the remaining analyses parameters (ie. VOCs or PAHs) were not field or laboratory 

filtered. 

iii. comparison of analytical results to applicable site conditions standards 

Certificates of Analyses for ground water samples analysed during this Phase Two ESA investigation are provided 

in Appendix F.  Results of analyses for analysed ground water samples are summarized in Tables 7 to 11 and 

on Table 13 and the applicable MOECC 2011 Table 3 SCS are provided for comparison. 

All ground water samples analyzed met the applicable MECP Table 3 Standard for the parameters analyzed. A 

summary of the ground water soil analytical results is provided in Tables 7 through 11, located at the end of this 
report. 

iv. contaminants of concern 

Contaminants of concern in ground water on the Phase Two Property include PHCs, VOCs, metals, PAHs, and 

pesticides/herbicides.  

No contaminants of concern were observed following from laboratory testing as all groundwater samples met the 

applicable MECP Table 3 Standards for the parameters analysed. 

v. contaminants related to chemical and biological transformations that have or may have occurred 

Some VOCs can degrade through biological transformations (e.g. tetrachloroethylene to trichloroethylene to 

cis/trans-1,2-dichloroethylene to 1,1-dichloroethylene to vinyl chloride).  No contaminants were identified in the 

analysed ground water samples, which may have occurred as a chemical or biological transformation. No 

elevated tetrachloroethylene or trichloroethylene concentrations were identified in sample results. 

vi. whether the results indicate soil serves as a source of contaminant mass contributing to ground 

water or sediment 

The groundwater results did not show any elevated contaminant concentrations and, as such, it was determined 

that the soil does not serve as a source of contaminated mass contributions. 

vii. whether the results indicate the presence of light or dense non-aqueous phase liquids. 

No light or dense non-aqueous phase liquid was observed after completion of four (4) ground water monitoring 

events, occurring between August 2019 and October 2022. Only a slight sheen was observed in MW22-2 during 

the October 2022 sampling event. 

6.8 Sediment Quality 

No sediment sample was collected as no sediment is present on the Phase Two Property. 

6.9 Sub-Slab Vapour Quality 

No sub-slab vapour was collected, as the site is primarily vacant and no detectible VOC concentrations were 

detected in site soils or groundwater at the Phase Two Property. 
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6.10 Quality Assurance and Quality Control Results 

i. a description of the types of quality control samples collected and results of any other quality 

assurance and quality control measures taken during the field investigation 

During the Phase Two ESA investigation, quality control samples collected by Arcadis during soil sampling 

included one (1) blind field duplicate soil sample for laboratory analysis of one (1) or more of F1 to F4 PHCs, 

VOCs, PAHs, and metals. Quality control samples collected by Arcadis during ground water sampling included 

one (1) blind field duplicate for laboratory analysis of BTEX, F1 to F4 PHC, VOCs, PAHs, and metals. 

Blind field duplicate soil and ground water samples were collected generally at a frequency of 1 in 10 analysed 

samples.  Laboratory QA/QC measures included analysis of laboratory control sample (LCS), method blank, 

laboratory duplicate sample and matrix spike samples. 

The results of field duplicate soil and ground water analyses conducted during this Phase Two ESA are 

summarized in Tables 2 to 11.  The results of other laboratory QA/QC analyses and the relative percent 

difference (RPD) calculations for laboratory duplicate analyses are provided in the Laboratory Certificates of 

Analysis (Appendices E and F).  The results of RPD calculations for field duplicate soil and ground water 

samples indicated that all RPD (%) were less than the applicable alert limits discussed in Section 5.14.  

The results of QA/QC analyses were acceptable.  In general, a calculated RPD of 50% or less is considered 

acceptable for soils. As shown in the tables, the primary/duplicate pairs for all analytes had a calculated RPD 

below the 50% alert limit. As such, Arcadis considers that the results of the QA/QC analysis demonstrate that soil 

samples are representative of the site conditions at the time of sampling.  

Hold times were satisfied for analyzed soil samples and the temperature of soil samples upon receipt by the 

laboratory were less than or equal to 10 degrees Celsius. Laboratory and field QA/QC were within acceptance 

criteria and alert limits. The laboratory and field QA/QC results confirm that soil sample handling and analytical 
protocols were acceptable, and the results were reproducible and reliable. 

In general, RPD values below 40% are considered acceptable for groundwater results. One duplicate 

groundwater sample was submitted for analysis of multiple parameters. All calculated RPDs were less than 40% 

for all duplicate groundwater samples analyzed (see Tables). As such, Arcadis considers that the results of the 

QA/QC analysis indicate that groundwater samples can be considered representative of site conditions at the time 

of sampling 

ii. a description of each instance where a sample was not handled in accordance with the Analytical 
Protocol 

The laboratory and field QC results were within acceptance criteria and alert limits, respectively. Overall, the 

laboratory and field QC results confirm that sample handling and analytical protocols were acceptable, and the 

results were reproducible.   

iii. a statement, with respect to subsection 47 (3) of the regulation 

All certificates of analysis and analytical reports generated during the current Phase Two ESA investigation 

comply with subsection 47(3) of the regulation.   

A certificate of analysis has been received for each soil and ground water sample that was submitted for analysis. 

Certificates of analysis for soil and ground water samples analysed during the current Phase Two ESA 

investigation are provided in Appendices E and F. 
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iv. a discussion of the overall quality of the field data from the investigation with respect to the data 
quality objectives 

The field and laboratory data were generally of acceptable quality.  Where deviations were identified, the effects 

were determined to be negligible and are not believed to have materially affected the conclusions based on these 

results. 

6.11 Phase Two Conceptual Site Model 

i. a description and assessment of 

a. areas where potentially contaminating activity has occurred 

PCAs on the Phase Two property identified by Arcadis (2022) include (based on the numbering system as 

outlined in O.Reg. 153/04 Table 2; Part VI); as shown on Figure 3: 

 PCA #28 - Gasoline and associated products storage in fixed tanks; 

 PCA #58: Waste Disposal and Waste Management, including thermal treatment, landfilling and transfer of 

waste, other than use of biosoils as soil conditioners 

Off-site PCAs within 250 m of the Phase Two Property which may be contributing to an APEC include: 

 PCA #10: Commercial Autobody Shops 

 PCA #28: Gasoline and Associated Products Storage in Fixed Tanks 

 PCA #31: Ink Manufacturing, Processing and Bulk Storage 

 PCA#52: Storage, Maintenance, Fuelling and Repair of Equipment, Vehicles, and Material used to maintain 

transportation systems. 

 PCA #58: Waste Disposal and Waste Management, including thermal treatment, landfilling and transfer of 

waste, other than use of biosoils as soil conditioners 

b. areas of potential environmental concern 

APECs resulting from on-site or off-site PCAs include: 

APEC 1 is associated with the Septic Tanks and storage of different wastes COPCs related to APEC 1 include 

PHCs F1-F4, VOCs, BTEX and Lead in soil and ground water. 

APEC 2 is associated with the Commercial Vehicle Parking lot at Phase Two Property. COPCs related to APEC 2 

include PHC F1-F4, VOCs, BTEX and Lead in soil and groundwater 

APEC 3 is associated with the Cemetery property. COPCs related to APEC 3 include Uncharacterized Fill of 

Unknown Quality are PHCs and metals in soil and groundwater. 

APEC 4 is associated with the fuel storage tank in basement of 1883 Merivale Road. COPCs related to APEC 4 

include Gasoline are PHCs, BTEX, VOCs, lead in soil and groundwater. 

APEC 5 is associated with Julian Taxicab Ltd- at 11 Bentley Ave. COPCs related to APEC 4 include Gasoline are 

BTEX, PHCs, VOCs, Metals in soil and groundwater. 
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APEC 6 is associated with off-site PCAs at Southeastern Portion of Phase two Property. COPCs related to APEC 

4 include Gasoline and material used to maintain transportation systems are BTEX, PHCs, VOCs, Metals in soil 

and groundwater 

The locations of the APECs are presented on Figure 3.

c. any subsurface structures and utilities on, in or under the phase two property that may 

affect contaminant distribution and transport 

City water and sewer infrastructure is present under the Phase Two property but is found primarily adjacent to the 

Merivale Road right-of-way.

ii. a description of and, as appropriate, figures illustrating, the physical setting of the phase two 
property and any areas under it including 

a. stratigraphy from ground surface to the deepest aquifer or aquitard investigated 

The Phase Two Property is located in an area of commercial land use. Currently, the site is predominantly vacant 

and surrounded by commercial properties to the west, north, east, and south.  

The nearest surface water body is the man-made stormwater pond to the west of Cleopatra Drive, located 

approximately 400 m west to southwest of the Phase One Property. Otherwise, the next major water body is the 
Ottawa River, located approximately 1.9 km east of the subject property. 

Site stratigraphy consists primarily of silty sand from essentially ground surface down to the deepest borehole 
invert advanced on this Phase Two ESA property.

b. hydrogeological characteristics, including aquifers, aquitards and, in each 
hydrostratigraphic unit where one or more contaminants is present at concentrations above the 
applicable site condition standards, lateral and vertical gradients 

Contaminants were sampled for and analysed above and below the ground water table and within the native silty 

sand overburden. 

The horizontal ground water direction on the Phase Two Property is inferred to be towards the northeast. The 

hydraulic gradient between monitoring wells MW-1 and MW-4 was calculated to be 0.0047 and between 

monitoring wells MW-3 and MW-6, is 0.0079. 

c. approximate depth to bedrock 

No bedrock was encountered at any borehole location in 2019 or 2022 drilling investigations. Bedrock is expected 

at depths greater than 15 m bgs.  

d. approximate depth to water table 

Ground water monitoring was completed on August 26th and 27th, September 24th and October 23rd, 2019, plus 

ground water monitoring at MW22-2 on October 11th 2022. Monitoring activities included measuring the depth to 

any free phase product (if any) and measuring the depth to ground water at each monitoring well location.  

Ground water monitoring depths to water table are summarized in Table 1. The depths to ground water were 

measured using a Heron Instruments interface probe, relative to the top of casing.  

On August 26 and 27, 2019, depths to ground water in the wells ranged from 4.59 m bgs at MW1 to 6.33 m bgs at 

MW2, and ground water elevations ranged from 94 m ald at MW1 to 94.43 m ald at MW4.  

On September 24, 2019, depths to ground water in the wells ranged from 4.65 m bgs at MW1 to 6.38 m bgs at 

MW2 and MW3, and ground water elevations ranged from 93.96 m ald at MW2 to 94.25 m ald at MW4.  
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On October 23, 2019, depths to ground water in the wells ranged from 4.77 m bgs at MW1 to 6.50 m bgs at MW3 

and ground water elevations ranged from 93.85 m ald at MW2 to 94.43 m ald at MW5. 

e. any respect in which section 41 or 43.1 of the regulation applies to the property 

The Phase Two Property: 

(i) does not include an area of natural significance and situated away from the boundaries of any areas of 

natural significance 

(ii)   The Phase Two Property is not considered a “shallow soils property” as defined by Ontario Regulation 153/04 

(as amended) since bedrock was encountered at depths greater than 2 m bgs. 

The qualified person is of the opinion that, given the characteristics of the Phase Two Property and the 

certifications the qualified person would be required to make in a Record of Site Condition in relation to the 

Property, the MECP 2011 Table 3 SCSs are applicable for use at the Phase Two Property. 

f. areas where soil has been brought from another property and placed on, in or under the 
phase two property  

Topsoil and imported fill are present within the south side of 1883 Merivale Road and at the extreme north end on 

the 6 and 12 Jamie Ave lot. Gravel was imported for the parking lot of 1883 Merivale Road and the 6 and 12 

Jamie lot but the source or years associated with the fill placement could not be confirmed. Surface soil testing for 

these areas did not encounter any exceedances of MECP Table 3 SCSs. 

g. approximate locations, if known, of any proposed buildings and other structures 

The proposed new office/warehouse building structures for the Phase Two property are shown on Figure 2. 

iii. where a contaminant is present on, in or under the phase two property at a concentration greater 
than the applicable site condition standard, identification of: 

a. each area where a contaminant is present on, in or under the phase two property at a 

concentration greater than the applicable site condition standard 

Contaminants of concern in ground water on the Phase Two Property were evaluated through laboratory analysis 

to include metals, PHCs, VOCs, PAHs, pesticides, and herbicides.   

Only one ground water sample collected from MW-5 exceeded the total silver concentration at 1.7 µg/L (MECP 

Table 3 Standard is 1.5 µg/L) although subsequent sampling and analyses found no silver exceedance. The 

chloroform concentration in the sample collected from monitoring well MW-5 was reported at 2.4 µg/L, equal to 

the MECP Table 3 Standard guideline. A laboratory duplicate sample reported the result as 2.5 µg/L, above the 

Standard. No other chloroform exceedances in groundwater were observed at this subject property. Any 

chloroform readings were judged to be related to municipal drinking water supply leakage and were not deemed 

to be considered an exceedance of the Site Condition Standards, based on amendments to O.Reg. 153/04. 

Following re-sampling to eliminate bias from sediment effects in the initial samples collected, all subsequent 

groundwater samples analyzed met the applicable MECP Table 3 Standards for the parameters analyzed, 

including silver and chloroform. It is Arcadis’ opinion that these subsequent groundwater sampling results are 

more representative of site conditions. 

b. the contaminants associated with each of the areas referred to in subparagraph A 

Contaminants of concern in soil on the Phase Two Property have been confirmed through laboratory analysis to 

include metals, VOCs, PHCs, pesticides/ herbicides, pH, conductivity, and SAR. 



Phase Two Environmental Site Assessment- Feb. 2023 

1881/1883 Merivale and Adjacent Lot, Ottawa, Ontario 

www.arcadis.com 

30127480_PhaseTwoESA 1881-83 Merivale-Final.docx17Feb2023 27

Contaminants of concern in ground water on the Phase Two Property have been confirmed through laboratory 

analysis to include metals, PHCs, VOCs, PAHs, pesticides/ herbicides. 

The lateral and vertical distributions of soil and ground water impacts across the Phase Two property are not 

shown since there were no exceedances of MECP Table 3 SCSs at this Phase Two property.  However, cross 

sections are provided on Figures 7 and 8. 

c. each medium in which a contaminant associated with an area referred to in subparagraph 
is present 

Contaminants of concern in ground water on the Phase Two Property have been confirmed through laboratory 

analysis to include metals, PHCs, VOCs, PAHs, and pesticides/ herbicides. 

d. a description and assessment of what is known about each of the areas referred to in 
subparagraph A 

The total silver concentration in the sample collected from monitoring well MW-5 was reported at 1.7 µg/L (MECP 

Table 3 Standard is 1.5 µg/L); and the chloroform concentration in the sample collected from monitoring well MW-

5 on October 17th, 2019 was reported at 2.4 µg/L, equal to the MECP Table 3 Standard. A lab duplicate reported 

the result as 2.5 µg/L, which exceeded the guideline. A second sample collected from MW-5 on October 23rd 2019 

reported a chloroform concentration of 0.21 µg/L, at below the applicable Standard. Based on results, no areas of 

environmental contamination were identified in soil or in groundwater. 

e. the distribution, in each of the areas referred to in subparagraph A, of each contaminant 
present in the area at a concentration greater than the applicable site condition standard, for each 

medium in which the contaminant is present, together with figures showing the distribution 

No areas of environmental contamination were identified in soil or in groundwater.  

f. anything known about the reason for the discharge of the contaminants present on, in or 
under the phase two property at a concentration greater than the applicable site condition standard into 

the natural environment 

No areas of environmental contamination were identified in soil or in groundwater.  

g. anything known about migration of the contaminants present on, in or under the phase 
two property at a concentration greater than the applicable site condition standard away from any area of 

potential environmental concern, including the identification of any preferential pathways 

No areas of environmental contamination were identified in soil or in groundwater.  

h. climatic or meteorological conditions that may have influenced distribution and migration 
of the contaminants, such as temporal fluctuations in ground water levels 

Ground water elevations on the Phase Two Property are expected to fluctuate with seasonal precipitation trends 

and could affect the vertical distribution of contamination in the vicinity of the water table (i.e. vertical smearing). 

However, no areas of environmental contamination were identified in soil or in groundwater.  

i. if applicable, information concerning soil vapour intrusion of the contaminants into 
buildings  

The floor for the on-site 1883 Merivale building is comprised of a non-painted concrete basement slab. No Sub-

Slab Vapour Probe Installation was performed during the Phase Two ESA investigation completed at the Phase 

Two Property as sub-slab vapour was not anticipated as a contaminant exposure pathway for this Phase Two 

Property. 
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iv. where contaminants on, in or under the phase two property are present at concentrations greater 
than the applicable site condition standard, one or more cross-sections showing 

a. the lateral and vertical distribution of a contaminant in each area where the contaminants 
is present at concentrations greater than the applicable site condition standard in soil, ground water and 
sediment 

Cross-sections and site plans at the Phase Two Property in ground water are provided as Figures 7 to 8.  

There are no diagrams showing the vertical and lateral distribution of contaminants as no areas of environmental 

contamination were identified in soil or in groundwater. 

b. approximate depth to water table in each area referred to in subparagraph A 

The depths to ground water were measured using a Heron Instruments interface probe, relative to the top of 

casing.  

On August 26 and 27, 2019, depths to ground water in the wells ranged from 4.59 m bgs at MW1 to 6.33 m bgs at 

MW2, and ground water elevations ranged from 94 m ald at MW1 to 94.43 m ald at MW4.  

On September 24, 2019, depths to ground water in the wells ranged from 4.65 m bgs at MW1 to 6.38 m bgs at 

MW2 and MW3, and ground water elevations ranged from 93.96 m ald at MW2 to 94.25 m ald at MW4.  

On October 23, 2019, depths to ground water in the wells ranged from 4.77 m bgs at MW1 to 6.50 m bgs at MW3 

and ground water elevations ranged from 93.85 m ald at MW2 to 94.43 m ald at MW5. 

On October 24, 2022, depth to ground water in the well ranged from 4.85 m bgs to 5.19 m bgs at MW22-2. 

c. stratigraphy from ground surface to the deepest aquifer or aquitard investigated 

Soil encountered at the Phase Two Property generally consists of coarse-grained brown sand with some rocks. 

Fill material (gravel) was generally encountered at ground surface in the Jamie Avenue parking lot and 

surrounding the Divers Warehouse site building, as well as in the east yard. No bedrock was encountered at any 

borehole locations. 

d. any subsurface structures and utilities that may affect contaminant distribution and 

transport in each area referred to in subparagraph A 

Not applicable to this Phase Two Property, as there were no areas of environmental contamination identified in 

soil or in groundwater 

v. for each area where a contaminant is present on, in or under the property at a concentration 

greater than the applicable site condition standard for the contaminant, a diagram identifying, with 

narrative explanatory notes 

a. the release, mechanisms 

No exceedances of the contaminants analyzed in the soil and groundwater samples were reported.  

b. contaminant transport pathway

Contaminants in soil may leach and dissolve into ground water and migrate as a dissolved phase. Volatile COCs 

including Ethylbenzene and F1 PHC, may volatilize from ground water and the vapour phase may migrate to the 

soils via diffusion.  Impacts in ground water may also migrate to the soils via sorption. However, no areas of 

environmental contamination were identified in soil or in groundwater at this Phase Two property.   
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c. the human and ecological receptors located on, in or under the phase two property 
showing receptor exposure points and routes of exposure 

A portion of Phase One Property (1881 Merivale Road) is currently vacant while the 1883 Merivale Road is 

occupied by a commercial facility (Divers Warehouse) and 6-12 Jamie Avenue is operated as a school bus 

parking lot. 

On-site human receptors currently include site visitors, maintenance workers at the Diver’s Warehouse Inc., bus 

drivers, and construction workers who could be exposed to contaminants present in soils of the Phase One 

Property through direct dermal contact and incidental ingestion and inhalation of outdoor vapours. 

Surrounding properties include commercial and industrial properties. As such, off-site human receptors could 

include indoor workers, construction workers, outdoor maintenance workers, and visitors. Off-site human 

receptors could be exposed to contaminants present in groundwater migrating from the site through inhalation of 

indoor vapours. On-site ecological receptors include soil invertebrates and plants, and mammals and birds.  

On-site ecological receptors include soil invertebrates and plants, and mammals and birds. On-site ecological 

receptors could be exposed to contaminants present in soils on the Phase One Property via incidental ingestion 

and dermal contact with soils, inhalation of vapour, and ingestion of vegetation and/or prey items.  

On-site ecological receptors could be exposed to contaminants present in soils at the Phase Two Property via 

incidental ingestion and dermal contact with soils, inhalation of vapour, and ingestion of vegetation and/or prey 

items.   

The effect of some uncertainties on the identification of the APECs at this site is considered low since the CSM 

considers a broad-spectrum potential contaminants and exposure scenarios. Theoretical Human Health and 

Ecological receptor routes of exposure are portrayed on Figures 10 and 11.  Nevertheless, no areas of 

environmental contamination were identified in soil or in groundwater at this Phase Two property. 

7 Conclusions 

The Phase Two ESA identified no impacted soil and ground water on the Phase Two Property. The locations of 

identified soil and ground water impacts are discussed below. 

Soil 

 No exceedances of the contaminants analyzed in the soil samples were reported. 

Groundwater 

The following exceedances were reported in 2019 in the groundwater samples:  

 The total silver concentration in the sample collected from monitoring well MW-5 was reported at 1.7 µg/L 

(MECP Table 3 Standard is 1.5 µg/L); and  

 The chloroform concentration in the sample collected from monitoring well MW-5 was reported at 2.4 

µg/L, equal to the MECP Table 3 Standard guideline. A laboratory duplicate sample reported the result as 

2.5 µg/L, above the Standard.  

 Following re-sampling to eliminate bias from sediment effects in the initial samples collected, all 

groundwater samples analyzed met the applicable MECP Table 3 Standards for the parameters 

analyzed, including silver and chloroform. It is Arcadis’ opinion that these more recent groundwater 

results are best representative of site conditions. 



Phase Two Environmental Site Assessment- Feb. 2023 

1881/1883 Merivale and Adjacent Lot, Ottawa, Ontario 

www.arcadis.com 

30127480_PhaseTwoESA 1881-83 Merivale-Final.docx17Feb2023 30

Analytical results for ground water samples collected during the most recent sampling event(s) conducted from 

MW 22-2 on October 23,2022 as part of this Phase Two ESA are summarized below: 

 No exceedances of the Table 3 SCS metal concentrations analyzed in the groundwater samples were 

reported. 

Based on results of the Phase one ESA and the recent lab results, no areas of environmental concern were 

identified, and no further environmental investigation is warranted at this time. 

No Record of Site Condition (RSC) is required for the subject property as there is no anticipated change in land 

use at this time. However, a record of site condition could be filed for the Phase Two Property without significant 

additional effort as no soil or groundwater contamination was observed at this Phase Two Property.  

Figure and Tables

Monitoring Well Installation 

Please refer to Appendix C (Borehole Logs) showing construction 

details and elevations for all monitoring wells installed during the field 

investigations. 

Water Levels Please refer to Table 1 for ground water monitoring details. 

LNAPLs and DNAPLs 
LNAPL and DNAPL were not measured (were not encountered) 

during any of the 2019 or 2022 monitoring events. 

Soil Data 

Analytical results for soil samples from the boreholes pertaining to the 

Phase Two ESA investigation are summarized in Tables 2 to 6 and 

Table 12. Soil analytical results are also summarized on Figure 4. 

Groundwater Data 

Analytical results for ground water samples from the Phase Two ESA 

investigation are summarized in Tables 7 to Table 11. Ground water 

analytical results are also summarized on Figure 5.

Sediment Data 
No sediment sampling was completed as no sediment is present on-

site.

Ground Water, Sediment and Soil 

Maximum Concentration Data 
Please refer to Tables 12 to 13. 

Areas of Natural Significance and 

Water Bodies 

No ANSI is present within 250 m from the perimeter of the Phase 

Two Property. 

Property Before Actions Taken to 

Reduce the Concentration of 

Contaminants 

No actions were taken to reduce the concentration of contaminants 

during this Phase Two ESA.  The conceptual site model is presented 

as Figure 9.

Interpreted Contours of Ground 

Water Elevations  
Please refer to Figure 6. 
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Contaminants in Soil Before 

Actions Taken to Reduce the 

Concentration of Contaminants 

No actions were taken to reduce the concentration of contaminants 

during this Phase Two ESA investigation.  

Contaminants in Ground Water 

Before Actions Taken to Reduce the 

Concentration of Contaminants 

No actions were taken to reduce the concentration of contaminants 

during this Phase Two ESA investigation.  

Contaminants in Sediment Before 

Actions Taken to Reduce the 

Concentration of Contaminants 

No sediment sampling was completed as no sediment is present on-

site. 

Delineation 
Please refer to Figures 4 and 5 as well as cross sections Figures 7 

and 8

Contaminants of Concern in Areas 

of Potential Environmental Concern 

No contaminants were observed at the Phase Two property in either 

soil or groundwater. Please refer to Figures 4 and 5. 
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10 Limitations 

This report was prepared by Arcadis Canada Inc. (Arcadis) exclusively for Z.V. Holdings Corporation (ZV).  Other 

than ZV Holdings Corporation, copying or distribution of this report or use of or reliance on the information 

contained herein, in whole or in part, is not permitted without the express written permission of Arcadis.  Any use, 

reliance on or decision made by any person other than ZV based on this report is the sole responsibility of such 

other person.  ZV and Arcadis make no representation or warranty to any other person with regard to this report 

and the work referred to in this report and ZV and Arcadis accept no duty of care to any other person or any 

liability or responsibility whatsoever for any losses, expenses, damages, fines, penalties or other harm that may 

be suffered or incurred by any other person as a result of the use of, reliance on, any decision made or any action 

taken based on this report or the work referred to in this report. 

Achieving the study objectives stated in this report has required Arcadis to arrive at conclusions based on the 

information presently known to Arcadis.  No investigative method can completely eliminate the possibility of 

obtaining partially imprecise or incomplete information; it can only reduce this possibility to an acceptable level.  

Professional judgment was exercised in gathering and analysing the information obtained.  Professional judgment 

was also exercised in the formulation of recommendations.  Like all professional persons rendering advice, we 

cannot act as absolute insurers of the conclusions we reach.  We perform our work, within the limits prescribed by 

our client, with the usual thoroughness and competence of our profession.  No other warranty or representation, 

expressed or implied, is included or intended in this report. 

Third party information reviewed and used to formulate this report is assumed to be complete and correct.  

Arcadis used this information in good faith and will not accept any responsibility for deficiencies, misinterpretation 

or incompleteness of the information contained in documents prepared by third parties. 

The conclusions presented represent the best judgment of the assessors based on current environmental 

standards and on the site, conditions observed on the date of Arcadis’ sampling events.  Due to the nature of the 

investigation and the limited data available, the assessors cannot warrant against undiscovered environmental 

liabilities. 

Nothing in this report is intended to constitute or provide a legal opinion.   

Should additional information become available, Arcadis requests that this information be brought to our attention 

so that we may re-assess the conclusions presented herein.   
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Table 1

GROUNDWATER MONITORING 

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

Screened 

Interval

Top of 

Casing 

Elevation(1)

Ground 

Elevation

Height of Stick-

Up 
Depth of Well

Water Level  

(2019-08-26)

Water Level  

(2019-08-27)

Water Level  

(2019-09-24)

Water Level  

(2019-10-23)

Water Level  

(2019-08-26)

Water Level  

(2019-08-27)

Water Level  

(2019-09-24)

Water Level  

(2019-10-23)

(m bgs) (m) (m) (m) (m btoc) (m btoc) (m btoc) (m btoc) (m btoc) (m bgs) (m bgs) (m bgs) (m bgs)

MW1 4.6-7.6 99.48 98.63 0.85 8.51 5.48 5.44 5.50 5.62 4.63 4.59 4.65 4.77

MW2 3.0-6.0 100.34 99.48 0.86 6.95 6.30 6.33 6.38 6.49 5.44 5.47 5.52 5.63

MW3 3.0-6.0 100.37 99.51 0.86 7.00 6.29 6.23 6.38 6.50 5.43 5.37 5.52 5.64

MW4 3.0-6.0 99.43 99.43 0.00 6.09 5.02 5.00 5.18 5.29 5.02 5.00 5.18 5.29

MW5 3.0-6.2 99.86 99.86 0.00 6.20 - - - 5.43 - - - 5.43

MW6 3.0-6.4 99.86 99.86 0.00 6.42 - - - 5.55 - - - 5.55

MW22-2 2.14-5.14 98.92 98.98 -0.06 5.14 - - - - - - - -

MW22-4 2.17-5.17 98.90 98.97 -0.07 5.17 - - - - - - - -

MW22-6 2.55-5.55 98.94 99.04 -0.10 5.55 - - - - - - - -

Notes:
(1) Elevation data collected by Arcadis on September 24 and October 16, 2019

m btoc: metres below top of PVC casing

m bgs: metres below ground surface

ppmv: parts per million by volume

LNAPL: light non-aqueous phase liquid

-  : No value

Monitoring Well 

ID

Arcadis Canada Inc.

Project No. 30029878 Page 1 



Table 1

GROUNDWATER MONITORING 

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

Screened 

Interval

Top of 

Casing 

Elevation(1)

Ground 

Elevation

Height of Stick-

Up 

(m bgs) (m) (m) (m)

MW1 4.6-7.6 99.48 98.63 0.85

MW2 3.0-6.0 100.34 99.48 0.86

MW3 3.0-6.0 100.37 99.51 0.86

MW4 3.0-6.0 99.43 99.43 0.00

MW5 3.0-6.2 99.86 99.86 0.00

MW6 3.0-6.4 99.86 99.86 0.00

MW22-2 2.14-5.14 98.92 98.98 -0.06

MW22-4 2.17-5.17 98.90 98.97 -0.07

MW22-6 2.55-5.55 98.94 99.04 -0.10

Notes:
(1) Elevation data collected by Arcadis on September 24 and October 16, 2019

m btoc: metres below top of PVC casing

m bgs: metres below ground surface

ppmv: parts per million by volume

LNAPL: light non-aqueous phase liquid

-  : No value

Monitoring Well 

ID

Water 

Elevation   

(2019-08-26)

Water 

Elevation   

(2019-08-27)

Water 

Elevation  

(2019-09-24)

Water 

Elevation  

(2019-10-23)

Combustible 

Vapours (2019-

08-23)

Water 

Elevation  

(2022-09-29)

Water 

Elevation  

(2022-09-29)

(m) (m) (m) (m) ppmv m btoc (m)

94 94.04 93.98 93.86 0, 170 No - -

94.04 94.01 93.96 93.85 60, 110 No - -

94.08 94.14 93.99 93.87 - No - -

94.41 94.43 94.25 94.14 - No - -

- - - 94.43 - No - -

- - - 94.31 - No - -

- - - - - - 4.875 94.04

- - - - - - 5.04 93.86 (dry)

- - - - - - dry DRY

Presence of 

Sheen or 

LNAPL 

(2019-08-26)

Arcadis Canada Inc.

Project No. 30029878 Page 2 



Table 2

SOIL ANALYTICAL RESULTS-  Metals/ Inorganics

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

MECP MECP

Table 1 Table 3

Standards
1

Standards
2

Sample Date 23-Aug-19 27-Aug-19 23-Aug-19 23-Aug-19 23-Aug-19 23-Aug-19 23-Aug-19 15-Oct-19 15-Oct-19

Sample Depth (m below surface) 0.20 - 0.80 0.10 - 0.25 6.0 - 6.3 0.6 - 1.1 0.6 - 1.1 0.2 - 0.8 5.5 - 6.0 5.2 - 5.5 5.2 - 5.5

Soil Type Sand Sand Sand Sand Sand Sand Sand Sand Sand 

Laboratory BVL BVL BVL BVL BVL BVL BVL BVL BVL

Grain Size Analysis 

na % nv nv - - - 33 - nv - - - -

na % nv nv - - - 67 - nv - - - -

0.2 µg/g 8 <0.2 <0.2 <0.2 <0.2 <0.2 nc <0.2 <0.2 - -

0.002 mS/cm 1.4 - - - - - - - - 0.072 0.097

Available (CaCl2) pH na pH nv - - - - - - - - 6.31 6.55

Sodium Adsorption Ratio na - na 12 - - - - - - - - 0.40 0.35

Hot Water Ext. Boron (B) 0.050 µg/g na 2 0.23 0.44 <0.050 0.17 0.15 12.5% 0.058 <0.050 - -

Acid Extractable Antimony (Sb) 0.20 µg/g 1.3 40 <0.20 0.33 <0.20 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20

Acid Extractable Arsenic (As) 1.0 µg/g 18 18 <1.0 3.5 <1.0 <1.0 <1.0 nc <1.0 <1.0 <1.0 <1.0

Acid Extractable Barium (Ba) 0.50 µg/g 220 670 46 77 17 32 28 13.3% 23 13 13 16

Acid Extractable Beryllium (Be) 0.20 µg/g 2.5 8 0.30 0.27 <0.20 0.25 0.22 12.8% <0.20 <0.20 <0.20 <0.20

Acid Extractable Boron (B) 5.0 µg/g 36 120 <5.0 5.1 <5.0 <5.0 <5.0 nc <5.0 <5.0 <5.0 <5.0

Acid Extractable Cadmium (Cd) 0.10 µg/g 1.2 1.9 0.11 0.20 <0.10 <0.10 <0.10 nc <0.10 <0.10 <0.10 <0.10

Acid Extractable Chromium (Cr) 1.0 µg/g 70 160 16 17 18 15 15 0% 9.3 6.4 5.2 8.3

Acid Extractable Cobalt (Co) 0.10 µg/g 21 80 4.6 4.5 3.6 3.9 4.4 12.0% 3.5 4.7 2.7 3.2

Acid Extractable Copper (Cu) 0.50 µg/g 92 230 5.8 13 9.8 5.7 5.9 3.45% 4.2 9.9 7.3 8.3

Acid Extractable Lead (Pb) 1.0 µg/g 120 120 3.2 27 1.8 2.8 2.8 0% 1.8 1.8 1.3 1.5

Acid Extractable Molybdenum (Mo) 0.50 µg/g 2 40 <0.50 0.50 3.1 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50

Acid Extractable Nickel (Ni) 0.50 µg/g 82 270 10 10 5.9 7.7 7.7 0% 5.1 4.7 4.4 4.2

Acid Extractable Selenium (Se) 0.50 µg/g 1.5 5.5 <0.50 <0.50 <0.50 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50

Acid Extractable Silver (Ag) 0.20 µg/g 0.5 40 <0.20 <0.20 <0.20 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20

Acid Extractable Thallium (Tl) 0.050 µg/g 1 3.3 0.057 0.086 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Acid Extractable Uranium (U) 0.050 µg/g 2.5 33 0.47 0.43 0.46 0.51 0.56 9.35% 0.50 0.45 0.43 0.66

Acid Extractable Vanadium (V) 5.0 µg/g 86 86 28 25 20 27 32 16.9% 21 20 15 25

Acid Extractable Zinc (Zn) 5.0 µg/g 290 340 26 63 11 17 15 12.5% 9.7 10 9.2 9.7

Acid Extractable Mercury (Hg) 0.050 µg/g 0.27 3.9 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Notes:
1

2

µg/g micrograms per gram

RDL Laboratory reportable detection limit

RPD Relative percent difference

na Not Applicable

nc Not Calculated - one (1) or more concentrations less than 5 times RDL

nv No Value

- Not Analysed 

< #### Concentration less than laboratory RDL

VALUE BOLD and UNDERLINED Value Exceeds MECP SCS

Conductivity

MW5-1 MW6-1MW1-1 MW2-1 MW3-1

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, Groundwater and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act (EPA); April 15, 2011. Table 1: Full Depth Background Site Condition Standards for Soils for 

Residential/Parkland/Institutional/Industrial/ Commercial/Community Property Use; Coarse-Textured Soils 

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, Groundwater and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act (EPA); April 15, 2011. Table 3: Generic Site Condition Standards for Soils in a Non-Potable Ground Water 

Condition for Industrial/Commercial Property Use; Coarse-Textured Soils 

Arcadis Sample No. RDL Units BH1-1

Sieve-#200 (<0.075mm)

Chromium (VI)

Sieve - #200 (>0.075mm)

Metals

Inorganics

MW4-1DUP-1 RPDBH2-1

Calculated Parameters

Arcadis Canada Inc.

Project No. 30029878 Page 3



Table 3

SOIL ANALYTICAL RESULTS - VOCs

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

MECP MECP

Table 1 Table 3

Standards
1

Standards
2

Sample Date 23-Aug-19 27-Aug-19 23-Aug-19 23-Aug-19 23-Aug-19 23-Aug-19 23-Aug-19 15-Oct-19 15-Oct-19

Sample Depth 0.20 - 0.80 0.10 - 0.25 6.0 - 6.3 0.6 - 1.1 0.6 - 1.1 0.2 - 0.8 5.5 - 6.0 5.2 - 5.5 5.2 - 5.5

Soil Type Sand Sand Sand Sand Sand Sand Sand Sand Sand 

Laboratory BVL BVL BVL BVL BVL BVL BVL BVL BVL

Calculated Parameters

1,3-Dichloropropene (cis+trans) 0.050 µg/g 0.05 nv <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Volatile Organics

Acetone (2-Propanone) 0.50 µg/g 0.5 16 <0.50 <0.50 <0.50 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50

0.020 µg/g 0.02 0.32 <0.020 <0.020 <0.020 <0.020 <0.020 nc <0.020 <0.020 <0.020 <0.020

Bromodichloromethane 0.050 µg/g 0.05 18 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

0.050 µg/g 0.05 0.61 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Bromomethane 0.050 µg/g 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Carbon Tetrachloride 0.050 µg/g 0.05 0.21 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Chlorobenzene 0.050 µg/g 0.05 2.4 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

0.050 µg/g 0.05 0.47 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Dibromochloromethane 0.050 µg/g 0.05 13 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

1,2-Dichlorobenzene 0.050 µg/g 0.05 6.8 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

1,3-Dichlorobenzene 0.050 µg/g 0.05 9.6 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

1,4-Dichlorobenzene 0.050 µg/g 0.05 0.2 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Dichlorodifluoromethane (FREON 12) 0.050 µg/g 0.05 16 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

1,1-Dichloroethane 0.050 µg/g 0.05 17 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

1,2-Dichloroethane 0.050 µg/g 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

1,1-Dichloroethylene 0.050 µg/g 0.05 0.064 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

cis-1,2-Dichloroethylene 0.050 µg/g 0.05 55 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

trans-1,2-Dichloroethylene 0.050 µg/g 0.05 1.3 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

1,2-Dichloropropane 0.050 µg/g 0.05 0.16 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

cis-1,3-Dichloropropene 0.030 µg/g nv nv <0.030 <0.030 <0.030 <0.030 <0.030 nc <0.030 <0.030 <0.030 <0.030

trans-1,3-Dichloropropene 0.040 µg/g nv nv <0.040 <0.040 <0.040 <0.040 <0.040 nc <0.040 <0.040 <0.040 <0.040

0.020 µg/g 0.05 9.5 <0.020 <0.020 <0.020 <0.020 <0.020 nc <0.020 <0.020 <0.020 <0.020

Ethylene Dibromide 0.050 µg/g 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

0.050 µg/g 0.05 46 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Methylene Chloride(Dichloromethane) 0.050 µg/g 0.05 1.6 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Methyl Ethyl Ketone (2-Butanone) 0.50 µg/g 0.5 70 <0.50 <0.50 <0.50 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50

Methyl Isobutyl Ketone 0.50 µg/g 0.5 31 <0.50 <0.50 <0.50 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50

Methyl t-butyl ether (MTBE) 0.050 µg/g 0.05 11 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

0.050 µg/g 0.05 34 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

1,1,1,2-Tetrachloroethane 0.050 µg/g 0.05 0.087 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

1,1,2,2-Tetrachloroethane 0.050 µg/g 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Tetrachloroethylene 0.050 µg/g 0.05 4.5 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

0.020 µg/g 0.2 68 <0.020 <0.020 <0.020 <0.020 <0.020 nc <0.020 <0.020 <0.020 <0.020

1,1,1-Trichloroethane 0.050 µg/g 0.05 6.1 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

1,1,2-Trichloroethane 0.050 µg/g 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Trichloroethylene 0.050 µg/g 0.05 0.91 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

Trichlorofluoromethane  (FREON 11) 0.050 µg/g 0.25 4 <0.050 <0.050 <0.050 <0.050 <0.050 nc <0.050 <0.050 <0.050 <0.050

0.020 µg/g 0.02 0.032 <0.020 <0.020 <0.020 <0.020 <0.020 nc <0.020 <0.020 <0.020 <0.020

0.020 µg/g nv nv <0.020 <0.020 <0.020 <0.020 <0.020 nc <0.020 <0.020 <0.020 <0.020

0.020 µg/g nv nv <0.020 <0.020 <0.020 <0.020 <0.020 nc <0.020 <0.020 <0.020 <0.020

0.020 µg/g 0.05 26 <0.020 <0.020 <0.020 <0.020 <0.020 nc <0.020 <0.020 <0.020 <0.020

Notes:
1

2

µg/g micrograms per gram

RDL Laboratory reportable detection limit

RPD Relative percent difference

nc Not Calculated - one (1) or more concentrations less than 5 times RDL

nv No Value

< #### Concentration less than laboratory RDL

VALUE BOLD and UNDERLINED Value Exceeds MECP SCS

BH1-1

Benzene

MW1-1 MW5-1 MW6-1RPD MW4-1MW3-1MW2-1 DUP-1

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, Groundwater and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act (EPA); April 15, 2011. Table 1: Full Depth Background Site Condition Standards 

for Soils for Residential/Parkland/Institutional/ Industrial/Commercial/Community Property Use; Coarse-Textured Soils 

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, Groundwater and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act (EPA); April 15, 2011. Table 3: Generic Site Condition Standards for Soils in a 

Non-Potable Ground Water Condition for Industrial/Commercial Property Use; Coarse-Textured Soils 

Arcadis Sample No. RDL Units BH2-1

Bromoform

Chloroform

Ethylbenzene

Hexane

Styrene

Toluene

Vinyl Chloride

p+m-Xylene

o-Xylene

Total Xylenes

Arcadis Canada Inc.
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Table 4

SOIL ANALYTICAL RESULTS - Petroleum Hydrocarbons 

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

MECP

Table 3

Standards
1

Sample Date 23-Aug-19 27-Aug-19 23-Aug-19 23-Aug-19 23-Aug-19 23-Aug-19 23-Aug-19 15-Oct-19 15-Oct-19

Sample Depth 0.20 - 0.80 0.10 - 0.25 6.0 - 6.3 0.6 - 1.1 0.6 - 1.1 0.2 - 0.8 5.5 - 6.0 5.2 - 5.5 5.2 - 5.5

Soil Type Sand Sand Sand Sand Sand Sand Sand Sand Sand 

Laboratory BVL BVL BVL BVL BVL BVL BVL BVL BVL

10 µg/g 55 <10 <10 <10 <10 <10 nc <10 <10 <10 <10

F1 (C6-C10) - BTEX 10 µg/g 55 <10 <10 <10 <10 <10 nc <10 <10 <10 <10

F2 (C10-C16 Hydrocarbons) 10 µg/g 230 <10 <10 <10 <10 <10 nc <10 <10 <10 <10

F3 (C16-C34 Hydrocarbons) 50 µg/g 1700 <50 <50 <50 <50 <50 nc <50 <50 <50 <50

F4 (C34-C50 Hydrocarbons) 50 µg/g 3300 <50 <50 <50 <50 <50 nc <50 <50 <50 <50

Reached Baseline at C50 Yes Yes Yes Yes Yes nv Yes Yes Yes Yes

Notes:
1

µg/g micrograms per gram

RDL Laboratory reportable detection limit

RPD Relative percent difference

nc Not Calculated - one (1) or more concentrations less than 5 times RDL

nv No Value

< #### Concentration less than laboratory RDL

VALUE BOLD and UNDERLINED Value Exceeds MECP SCS

RDL Units BH1-1

F1 (C6-C10)

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, Groundwater and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act (EPA); April 15, 2011. Table 3: Generic Site 

Condition Standards for Soils in a Non-Potable Ground Water Condition for Industrial/Commercial Property Use; Coarse-Textured Soils 

RPD MW5-1 MW6-1

F1 Hydrocarbons

F2-F4 Hydrocarbons

BH2-1 MW1-1 MW2-1 MW3-1 MW4-1DUP-1Arcadis Sample No.

Arcadis Canada Inc.
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Table 5

SOIL ANALYTICAL RESULTS - PAHs 

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

MECP MECP

Table 1 Table 3

Standards1 Standards2

Sample Date 27-Aug-19 23-Aug-19 15-Oct-19 15-Oct-19

Sample Depth 0.6 - 1.1 6.0 - 6.3 5.2 - 5.5 5.2 - 5.5

Soil Type Sand Sand Sand Sand 

Laboratory BVL BVL BVL BVL

0.005 µg/g 0.072 96 <0.0050 <0.0050 <0.0050 <0.0050

Acenaphthylene 0.005 µg/g 0.093 0.15 <0.0050 <0.0050 <0.0050 <0.0050

0.005 µg/g 0.16 0.67 <0.0050 <0.0050 <0.0050 <0.0050

Benzo(a)anthracene 0.005 µg/g 0.36 0.96 0.013 <0.0050 <0.0050 <0.0050

Benzo(a)pyrene 0.005 µg/g 0.3 0.3 0.014 <0.0050 <0.0050 <0.0050

Benzo(b/j)fluoranthene 0.005 µg/g 0.47 0.96 0.025 <0.0050 <0.0050 <0.0050

Benzo(g,h,i)perylene 0.005 µg/g 0.68 9.6 0.023 <0.0050 <0.0050 <0.0050

Benzo(k)fluoranthene 0.005 µg/g 0.48 0.96 0.0073 <0.0050 <0.0050 <0.0050

0.005 µg/g 2.8 9.6 0.013 <0.0050 <0.0050 <0.0050

Dibenz(a,h)anthracene 0.005 µg/g 0.1 0.1 <0.0050 <0.0050 <0.0050 <0.0050

0.005 µg/g 0.56 9.6 0.027 <0.0050 <0.0050 <0.0050

0.005 µg/g 0.12 62 <0.0050 <0.0050 <0.0050 <0.0050

Indeno(1,2,3-cd)pyrene 0.005 µg/g 0.23 0.76 0.015 <0.0050 <0.0050 <0.0050

1-Methylnaphthalene 0.005 µg/g 0.59 76 <0.0050 <0.0050 <0.0050 <0.0050

2-Methylnaphthalene 0.005 µg/g 0.59 76 <0.0050 <0.0050 <0.0050 <0.0050

0.005 µg/g 0.09 9.6 <0.0050 <0.0050 <0.0050 <0.0050

0.005 µg/g 0.69 12 0.014 <0.0050 <0.0050 <0.0050

0.005 µg/g 1 96 0.023 <0.0050 <0.0050 <0.0050

Methylnaphthalene, 2-(1-) 0.0071 µg/g 0.59 76 <0.0071 <0.0071 <0.0071 <0.0071

Notes:
1

2

µg/g micrograms per gram

RDL Laboratory reportable detection limit

< #### Concentration less than laboratory RDL

VALUE BOLD and UNDERLINED Value Exceeds MECP SCS

Calculated Parameters

Phenanthrene

Pyrene

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, Groundwater and Sediment Standards for Use Under Part XV.1 of 

the Environmental Protection Act (EPA); April 15, 2011. Table 1: Full Depth Background Site Condition Standards for Soils for 

Residential/Parkland/Institutional/ Industrial/Commercial/Community Property Use; Coarse-Textured Soils 

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, Groundwater and Sediment Standards for Use Under Part XV.1 of 

the Environmental Protection Act (EPA); April 15, 2011. Table 3: Generic Site Condition Standards for Soils in a Non-Potable Ground Water 

Condition for Industrial/Commercial Property Use; Coarse-Textured Soils 

Fluoranthene

Fluorene

Naphthalene

MW1-1

Acenaphthene

Arcadis Sample No. RDL Units BH2-1 MW5-1 MW6-1

PAHs

Anthracene

Chrysene

Arcadis Canada Inc.
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Table 6

SOIL ANALYTICAL RESULTS - Pesticides and Herbicides

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

MECP

Table 3

Standards1

Sample Date 23-Aug-19

Sample Depth 5.5 - 6.0

Soil Type Sand 

Laboratory BVL

Pesticides and Herbicides

Aldrin 0.0020 µg/g 0.088 <0.0020

a-Chlordane 0.0020 µg/g nv <0.0020

g-Chlordane 0.0020 µg/g nv <0.0020

o,p-DDD 0.0020 µg/g nv <0.0020

p,p-DDD 0.0020 µg/g nv <0.0020

o,p-DDE 0.0020 µg/g nv <0.0020

p,p-DDE 0.0020 µg/g nv <0.0020

o,p-DDT 0.0020 µg/g nv <0.0020

p,p-DDT 0.0020 µg/g nv <0.0020

Dieldrin 0.0020 µg/g 0.088 <0.0020

Lindane 0.0020 µg/g 0.056 <0.0020

Endosulfan I (alpha) 0.0020 µg/g nv <0.0020

Endosulfan II (beta) 0.0020 µg/g nv <0.0020

Endrin 0.0020 µg/g 0.04 <0.0020

Heptachlor 0.0020 µg/g 0.19 <0.0020

Heptachlor epoxide 0.0020 µg/g 0.05 <0.0020

Hexachlorobenzene 0.0020 µg/g 0.66 <0.0020

Hexachlorobutadiene 0.0020 µg/g 0.031 <0.0020

Hexachloroethane 0.0020 µg/g 0.21 <0.0020

Methoxychlor 0.0050 µg/g 1.6 <0.0050

Aroclor 1242 0.015 µg/g nv <0.015

Aroclor 1248 0.015 µg/g nv <0.015

Aroclor 1254 0.015 µg/g nv <0.015

Aroclor 1260 0.015 µg/g nv <0.015

Calculated Parameters

Chlordane (Total) 0.0020 µg/g 0.05 <0.0020

o,p-DDD + p,p-DDD 0.0020 µg/g 4.6 <0.0020

o,p-DDE + p,p-DDE 0.0020 µg/g 0.52 <0.0020

o,p-DDT + p,p-DDT 0.0020 µg/g 1.4 <0.0020

Total Endosulfan 0.0020 µg/g 0.3 <0.0020

0.015 µg/g 1.1 <0.015

Notes:
1

µg/g micrograms per gram

RDL Laboratory reportable detection limit

nv No Value

< #### Concentration less than laboratory RDL

VALUE BOLD and UNDERLINED Value Exceeds MECP SCS

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, 

Groundwater and Sediment Standards for Use Under Part XV.1 of the 

Environmental Protection Act (EPA); April 15, 2011. Table 3: Generic Site 

Condition Standards for Soils in a Non-Potable Ground Water Condition for 

Industrial/Commercial Property Use; Coarse-Textured Soils 

MW4-1

Total PCB

Arcadis Sample No. RDL Units

Arcadis Canada Inc.
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Table 7

GROUND WATER ANALYTICAL RESULTS - Metals

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

MECP

Table 3

Standards1

Sample Date 27-Aug-19 27-Aug-19 RPD 27-Aug-19 27-Aug-19 27-Aug-19 23-Oct-19 29-Oct-19 23-Oct-19

Laboratory BVL BVL BVL BVL BVL BVL BVL BVL

0.50 ug/L 140 0.66 0.66 0% <0.50 <0.50 0.61 - - -

0.0001 mg/L 0.29 <0.0001 <0.0001 nc <0.0001 <0.0001 <0.0001 - - -

5.0 ug/L nv 300 270 10.5% 4100 630 7300 14000 - 2000

0.50 ug/L 20000 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1.0 ug/L 1900 <1.0 <1.0 nc <1.0 <1.0 2.0 3.2 <1.0 <1.0

2.0 ug/L 29000 55 55 0% 86 1600 150 210 58 100

0.50 ug/L 67 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1.0 ug/L nv <1.0 <1.0 nc <1.0 <1.0 <1.0 <1.0 - <1.0

10 ug/L 45000 31 30 3% 32 38 48 20 28 12

0.10 ug/L 2.7 <0.10 <0.10 nc <0.10 0.31 0.15 0.16 <0.10 <0.10

200 ug/L nv 83000 82000 1.21% 17000 290000 160000 120000 - 94000

Total Chromium (Cr) 5.0 ug/L 810 <5.0 <5.0 nc 6.3 <5.0 15 80 <5.0 5.6

0.50 ug/L 66 1.5 1.5 0% 10 5.9 24 14 1.3 2.9

1.0 ug/L 87 6.3 5.6 11.8% 19 3.2 76 48 1.3 8.9

100 ug/L nv 1200 1000 18.2% 6500 920 23000 24000 - 3100

0.50 ug/L 25 1.0 0.97 3.05% 3.5 0.62 14 11 <0.50 1.6

5.0 ug/L nv <5.0 <5.0 nc <5.0 <5.0 7.3 7.8 - <5.0

Magnesium (Mg) 50 ug/L nv 22000 21000 4.65% 5500 21000 49000 30000 - 24000

Manganese (Mn) 2.0 ug/L nv 73 66 10.1% 510 530 570 810 - 100

Molybdenum (Mo) 0.50 ug/L 9200 <0.50 <0.50 nc 0.80 0.56 2.1 36 25 2.7

1.0 ug/L 490 2.5 2.4 4% 11 5.2 23 24 1.8 4.4

200 ug/L nv 2400 1800 28.6% 12000 21000 3600 28000 - 3400

2.0 ug/L 63 <2.0 <2.0 nc <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

50 ug/L nv 6700 6700 0% 9900 3300 18000 23000 - 9400

0.10 ug/L 1.5 0.18 <0.10 nc <0.10 0.14 0.24 1.7 <0.10 0.17

100 ug/L 2300000 57000 58000 1.74% 25000 600000 46000 150000 110,000      34000

1.0 ug/L nv 480 480 0% 150 1000 790 1100 - 420

1.0 ug/L nv <1.0 <1.0 nc <1.0 <1.0 <1.0 <1.0 - <1.0

0.050 ug/L 510 <0.050 <0.050 nc 0.11 0.058 0.24 0.23 <0.050 <0.050

1.0 ug/L nv <1.0 <1.0 nc <1.0 <1.0 1.4 1.9 - <1.0

5.0 ug/L nv 17 21 21.1% 280 42 480 810 - 170

1.0 ug/L nv <1.0 <1.0 nc <1.0 <1.0 <1.0 <1.0 - <1.0

0.10 ug/L 420 0.28 0.28 0% 0.47 0.16 1.3 1.3 0.35 0.58

0.50 ug/L 250 1.3 1.2 8.0% 8.3 1.2 21 26 <0.50 4.5

5.0 ug/L 1100 <5.0 <5.0 nc 19 <5.0 42 53 <5.0 9.3

1.0 ug/L nv <1.0 <1.0 nc 1.1 <1.0 2.4 1.5 - <1.0

Notes:
1

µg/L micrograms per litre

RDL Laboratory reportable detection limit

RPD Relative percent difference

nc Not Calculated - one (1) or more concentrations less than 5 times RDL

nv No Value

< #### Concentration less than laboratory RDL

VALUE Red, BOLD and UNDERLINED Value Exceeds MECP Table 3 SCS

VALUE BOLD Value Exceedance MECP Table 1 SCS

Selenium (Se)

Potassium (K)

Lithium (Li)

Copper (Cu)

Calcium (Ca)

Iron (Fe)

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, Groundwater and 

Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act (EPA); 

April 15, 2011. Table 3: Generic Site Condition Standards for Soils in a Non-Potable Ground 

Water Condition for Industrial/Commercial Property Use; Coarse-Textured Soils 

Lead (Pb)

Nickel (Ni)

Silicon (Si)

Silver (Ag)

Tin (Sn)

Zinc (Zn)

Zirconium (Zr)

Vanadium (V)

Uranium (U)

Titanium (Ti)

Tungsten (W)

Sodium (Na)

Strontium (Sr)

Tellurium (Te)

Thallium (Tl)

MW-5

(total 

metals)

MW-5

(dissolved 

metals)

Metals

Chromium (VI)

Mercury (Hg)

MW-6

(total 

metals)

Arcadis Sample No. RDL Units

MW-1

(total 

metals)

DUP-1

(total 

metals)

MW-2

(total 

metals)

MW-3

(total 

metals)

MW-4

(total 

metals)

Boron (B)

Cobalt (Co)

Aluminum (Al)

 Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Cadmium (Cd)

Arcadis Canada Inc.
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Table 8

GROUNDWATER ANALYTICAL RESULTS - VOCs

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

MECP

Table 3

Standards
1 RPD

Sample Date 27-Aug-19 27-Aug-19 27-Aug-19 27-Aug-19 27-Aug-19 17-Oct-19 17-Oct-19 23-Oct-19 29-Oct-19 23-Oct-19

Laboratory BVL BVL BVL BVL BVL BVL BVL BVL BVL BVL

1,3-Dichloropropene (cis+trans) 0.50 ug/L 5.2 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50

Acetone (2-Propanone) 10 ug/L 130000 <10 <10 nc <10 <10 <10 <10 <10 <10 <10 <10

0.20 ug/L 44 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Bromodichloromethane 0.50 ug/L 85000 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1.0 ug/L 380 <1.0 <1.0 nc <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bromomethane 0.50 ug/L 5.6 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Carbon Tetrachloride 0.20 ug/L 0.79 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Chlorobenzene 0.20 ug/L 630 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

0.20 ug/L 2.4 <0.20 <0.20 nc <0.20 <0.20 <0.20 2.4 2.5 0.21 <0.20 <0.20

Dibromochloromethane 0.50 ug/L 82000 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,2-Dichlorobenzene 0.50 ug/L 4600 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,3-Dichlorobenzene 0.50 ug/L 9600 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,4-Dichlorobenzene 0.50 ug/L 8 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dichlorodifluoromethane (FREON 12) 1.0 ug/L 4400 <1.0 <1.0 nc <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1-Dichloroethane 0.20 ug/L 320 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,2-Dichloroethane 0.50 ug/L 1.6 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,1-Dichloroethylene 0.20 ug/L 1.6 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

cis-1,2-Dichloroethylene 0.50 ug/L 1.6 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

trans-1,2-Dichloroethylene 0.50 ug/L 1.6 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,2-Dichloropropane 0.20 ug/L 16 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

cis-1,3-Dichloropropene 0.30 ug/L nv <0.30 <0.30 nc <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

trans-1,3-Dichloropropene 0.40 ug/L nv <0.40 <0.40 nc <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

0.20 ug/L 2300 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylene Dibromide 0.20 ug/L 0.25 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1.0 ug/L 51 <1.0 <1.0 nc <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Methylene Chloride(Dichloromethane) 2.0 ug/L 610 <2.0 <2.0 nc <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Methyl Ethyl Ketone (2-Butanone) 10 ug/L 470000 <10 <10 nc <10 <10 <10 <10 <10 <10 <10 <10

Methyl Isobutyl Ketone 5.0 ug/L 140000 <5.0 <5.0 nc <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Methyl t-butyl ether (MTBE) 0.50 ug/L 190 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

0.50 ug/L 1300 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,1,1,2-Tetrachloroethane 0.50 ug/L 3.3 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,1,2,2-Tetrachloroethane 0.50 ug/L 3.2 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Tetrachloroethylene 0.20 ug/L 1.6 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

0.20 ug/L 18000 0.54 0.46 nc <0.20 <0.20 0.40 <0.20 <0.20 0.62 1.2 0.74

1,1,1-Trichloroethane 0.20 ug/L 640 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,1,2-Trichloroethane 0.50 ug/L 4.7 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Trichloroethylene 0.20 ug/L 1.6 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Trichlorofluoromethane  (FREON 11) 0.50 ug/L 2500 <0.50 <0.50 nc <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

0.20 ug/L 0.5 <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

0.20 ug/L nv 0.25 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 0.35 0.43 0.47

0.20 ug/L nv <0.20 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 0.26 <0.20 0.36

0.20 ug/L 4200 0.25 <0.20 nc <0.20 <0.20 <0.20 <0.20 <0.20 0.61 0.43 0.83

Notes:
1

µg/L micrograms per litre

RDL Laboratory reportable detection limit

RPD Relative percent difference

nc Not Calculated - one (1) or more concentrations less than 5 times RDL

nv No Value

< #### Concentration less than laboratory RDL

VALUE Red, BOLD and UNDERLINED Value Exceeds Table 3 MECP SCS

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, Groundwater and 

Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act (EPA); April 

15, 2011. Table 3: Generic Site Condition Standards for Soils in a Non-Potable Ground Water 

Condition for Industrial/Commercial Property Use; Coarse-Textured Soils 

Total Xylenes

MW-2

Benzene

o-Xylene

Arcadis Sample No. RDL Units

Styrene

Toluene

Vinyl Chloride

p+m-Xylene

Bromoform

Chloroform

Ethylbenzene

Hexane

MW-5 MW-6

Volatile Organics

Calculated Parameters

MW-5MW-3 MW-4MW-1 DUP-1 MW-5

MW-5

(Lab 

duplicate)

Arcadis Canada Inc.
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Table 9

GROUNDWATER ANALYTICAL RESULTS - Petroleum Hydrocarbons 

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

MECP

Table 3

Standards1

Sample Date 27-Aug-19 27-Aug-19 RPD 27-Aug-19 27-Aug-19 27-Aug-19 17-Oct-19 23-Oct-19 23-Oct-19

Laboratory BVL BVL BVL BVL BVL BVL BVL BVL

25 µg/L 750 <25 <25 nc <25 <25 <25 <25 <25 <25

F1 (C6-C10) - BTEX 25 µg/L 750 <25 <25 nc <25 <25 <25 <25 <25 <25

F2 (C10-C16 Hydrocarbons) 100 µg/L 150 <100 <100 nc <100 <100 <100 <100 <100 <100

F3 (C16-C34 Hydrocarbons) 200 µg/L 500 <200 <200 nc <200 <200 <200 <200 <200 <200

F4 (C34-C50 Hydrocarbons) 200 µg/L 500 <200 <200 nc <200 <200 <200 <200 <200 <200

Reached Baseline at C50 Yes Yes nv Yes Yes Yes Yes Yes Yes

Notes:
1

µg/L micrograms per litre

RDL Laboratory reportable detection limit

RPD Relative percent difference

nc Not Calculated - one (1) or more concentrations less than 5 times RDL

nv No Value

< #### Concentration less than laboratory RDL

VALUE BOLD and UNDERLINED Value Exceeds MECP SCS

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, Groundwater and 

Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act (EPA); April 

15, 2011. Table 3: Generic Site Condition Standards for Soils in a Non-Potable Ground Water 

Condition for Industrial/Commercial Property Use; Coarse-Textured Soils 

MW-5 MW-6

F1 Hydrocarbons

F2-F4 Hydrocarbons

MW-5DUP-1MW-1 MW-2 MW-3 MW-4

F1 (C6-C10)

Arcadis Sample No. RDL Units

Arcadis Canada Inc.
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Table 10

GROUNDWATER ANALYTICAL RESULTS - PAHs 

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

MECP

Table 3

Sample Date 27-Aug-19

Laboratory BVL

PAHs

0.050 µg/L 600 <0.050

0.050 µg/L 1.8 <0.050

0.050 µg/L 2.4 <0.050

Benzo(a)anthracene 0.050 µg/L 4.7 <0.050

0.010 µg/L 0.81 <0.010

Benzo(b/j)fluoranthene 0.050 µg/L 0.75 <0.050

Benzo(g,h,i)perylene 0.050 µg/L 0.2 <0.050

Benzo(k)fluoranthene 0.050 µg/L 0.4 <0.050

0.050 µg/L 1 <0.050

Dibenz(a,h)anthracene 0.050 µg/L 0.52 <0.050

0.050 µg/L 130 <0.050

0.050 µg/L 400 <0.050

Indeno(1,2,3-cd)pyrene 0.050 µg/L 0.2 <0.050

1-Methylnaphthalene 0.050 µg/L 1800 <0.050

2-Methylnaphthalene 0.050 µg/L 1800 <0.050

0.050 µg/L 1400 0.081

0.030 µg/L 580 <0.030

0.050 µg/L 68 <0.050

Calculated Parameters

Methylnaphthalene, 2-(1-) 0.071 µg/L 1800 <0.071

Notes:
1

µg/L micrograms per litre

RDL Laboratory reportable detection limit

< #### Concentration less than laboratory RDL

VALUE BOLD and UNDERLINED Value Exceeds MECP SCS

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, 

Groundwater and Sediment Standards for Use Under Part XV.1 of the 

Environmental Protection Act (EPA); April 15, 2011. Table 3: Generic Site 

Condition Standards for Soils in a Non-Potable Ground Water Condition for 

Industrial/Commercial Property Use; Coarse-Textured Soils 

MW-1

Pyrene

Standards1

Acenaphthene

Anthracene

Chrysene

Fluoranthene

Fluorene

Naphthalene

Phenanthrene

Arcadis Sample No. RDL Units

Acenaphthylene

Benzo(a)pyrene

Arcadis Canada Inc.
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Table 11

GROUNDWATER ANALYTICAL RESULTS - Pesticides and Herbicides

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

MECP

Table 3

Sample Date 06-Sep-19

Laboratory BVL

Pesticides and Herbicides (OC Pesicides)

Aldrin 0.005 µg/L 8.5 <0.005

Dieldrin 0.005 µg/L 0.75 <0.005

a-Chlordane 0.005 µg/L nv <0.005

g-Chlordane 0.005 µg/L nv <0.005

o,p-DDD 0.005 µg/L nv <0.005

p,p-DDD 0.005 µg/L nv <0.005

o,p-DDE 0.005 µg/L nv <0.005

p,p-DDE 0.005 µg/L nv <0.005

o,p-DDT 0.005 µg/L nv <0.005

p,p-DDT 0.005 µg/L nv <0.005

Lindane 0.003 µg/L 1.2 <0.003

Endosulfan I (alpha) 0.005 µg/L nv <0.005

Endosulfan II (beta) 0.005 µg/L nv <0.005

Endrin 0.005 µg/L 0.48 <0.005

Heptachlor 0.005 µg/L 2.5 <0.005

Heptachlor epoxide 0.005 µg/L 0.048 <0.005

Hexachlorobenzene 0.005 µg/L 3.1 <0.005

Hexachlorobutadiene 0.009 µg/L 0.44 <0.009

Hexachloroethane 0.01 µg/L 94 <0.01

Methoxychlor 0.01 µg/L 6.5 <0.01

Aroclor 1242 0.05 µg/L nv <0.05

Aroclor 1248 0.05 µg/L nv <0.05

Aroclor 1254 0.05 µg/L nv <0.05

Aroclor 1260 0.05 µg/L nv <0.05

Calculated Parameters

Chlordane (Total) 0.005 µg/L 28 <0.005

o,p-DDD + p,p-DDD 0.005 µg/L 45 <0.005

o,p-DDE + p,p-DDE 0.005 µg/L 20 <0.005

o,p-DDT + p,p-DDT 0.005 µg/L 2.8 <0.005

Total Endosulfan 0.005 µg/L 1.5 <0.005

0.05 µg/L 7.8 <0.05

Pesticides and Herbicides (OP Pesicides)

Demeton-S 2.0 µg/L nv <2.0

Dichlorvos 2.0 µg/L nv <2.0

Dimethoate 2.0 µg/L nv <2.0

Fenchlorphos (Ronnel) 2.0 µg/L nv <2.0

Fonofos 2.0 µg/L nv <2.0

MW-4

Standards1

Total PCB

Arcadis Sample No. RDL Units

Arcadis Canada Inc.
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Table 11

GROUNDWATER ANALYTICAL RESULTS - Pesticides and Herbicides

Phase Two ESA

1881, 1883 Merivale Road, Ottawa, ON

MECP

Table 3

Sample Date 06-Sep-19

Laboratory BVL

MW-4

Standards1

Arcadis Sample No. RDL Units

Metolachlor 5.0 µg/L nv <5.0

Mevinphos 2.0 µg/L nv <2.0

Phosmet 2.0 µg/L nv <2.0

Triallate 5.0 µg/L nv <5.0

Trifluralin 5.0 µg/L nv <5.0

Atrazine 1.0 µg/L nv <1.0

Diazinon 2.0 µg/L nv <2.0

Malathion 2.0 µg/L nv <2.0

Parathion Ethyl 2.0 µg/L nv <2.0

Parathion Methyl 2.0 µg/L nv <2.0

Simazine 2.0 µg/L nv <2.0

Aldicarb 5.0 µg/L nv <5.0

Bendiocarb 2.0 µg/L nv <2.0

Carbaryl 5.0 µg/L nv <5.0

Carbofuran 5.0 µg/L nv <5.0

Cyanazine (Bladex) 5.0 µg/L nv <5.0

Prometryne 1.0 µg/L nv <1.0

Chlorpyrifos (Dursban) 2.0 µg/L nv <2.0

Terbufos 1.0 µg/L nv <1.0

Phorate 1.0 µg/L nv <1.0

Guthion (Azinphos-methyl) 1.0 µg/L nv <1.0

Ethion 1.0 µg/L nv <1.0

Fenthion 1.0 µg/L nv <1.0

Notes:
1

µg/L micrograms per litre

nv No Value

< #### Concentration less than laboratory RDL

VALUE BOLD and UNDERLINED Value Exceeds MECP SCS

Ministry of the Environment, Conservation and Parks (MECP, 2011): Soil, 

Groundwater and Sediment Standards for Use Under Part XV.1 of the 

Environmental Protection Act (EPA); April 15, 2011. Table 3: Generic Site 

Condition Standards for Soils in a Non-Potable Ground Water Condition for 

Industrial/Commercial Property Use; Coarse-Textured Soils 

Arcadis Canada Inc.
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ZV Corp Phase Two Environmental Site Assessment

1881/1883 Merivale Rd, Ottawa, ON

TABLE 12 MAXIMUM CONCENTRATIONS OF CONTAMINANTS OF CONCERN IN SOIL

1881/ 1883 Merivale Road, Ottawa, ON

F1 (C6-C10) - BTEX 55 µg/g <10 various various various

F2 (C10-C16) 230 µg/g <10 various various various

F3 (C16-C34) 1700 µg/g <50 various various various

F4 (C34-C50) 3300 µg/g <50 various various various

Benzene 0.32 µg/g <0.02 various various various

Toluene 68 µg/g <0.02 various various various

Ethylbenzene 9.5 µg/g <0.02 various various various

m+p-Xylene NV µg/g <0.02 various various various

o-Xylene NV µg/g <0.02 various various various

Xylenes, Total 26 µg/g <0.02 various various various

Acetone 16 µg/g <0.5 various various various

Bromodichloromethane 18 µg/g <0.05 various various various

Bromoform 0.61 µg/g <0.05 various various various

Bromomethane 0.05 µg/g <0.05 various various various

Carbon Tetrachloride 0.21 µg/g <0.05 various various various

Chlorobenzene 2.4 µg/g <0.05 various various various

Chloroform 0.47 µg/g <0.05 various various various

Dibromochloromethane 13 µg/g <0.05 various various various

1,2-Dichlorobenzene 6.8 µg/g <0.05 various various various

1,3-Dichlorobenzene 9.6 µg/g <0.05 various various various

1,4-Dichlorobenzene 0.2 µg/g <0.05 various various various

Dichlorodifluoromethane 16 µg/g <0.05 various various various

1,1-Dichloroethane 17 µg/g <0.05 various various various

1,2-Dichloroethane 0.05 µg/g <0.05 various various various

1,1-Dichloroethylene 0.064 µg/g <0.05 various various various

cis-1,2-Dichloroethylene 55 µg/g <0.05 various various various

trans-1,2-Dichloroethylene 1.3 µg/g <0.05 various various various

1,2-Dichloropropane 0.16 µg/g <0.05 various various various

cis-1,3-Dichloropropene 0.18 µg/g <0.05 various various various

trans-1,3-Dichloropropene 0.18 µg/g <0.05 various various various

1,3-Dichloropropene (cis+trans) 0.05 µg/g <0.040 various various various

Ethylene Dibromide 0.05 µg/g <0.05 various various various

Hexane (n-Hexane) 46 µg/g <0.05 various various various

Methyl Ethyl Ketone (MEK) 70 µg/g <0.5 various various various

Methyl Isobutyl Ketone (MIBK) 31 µg/g <0.5 various various various

Methyl tert-butyl ether (MTBE) 11 µg/g <0.05 various various various

Methylene Chloride (Dichloromethane) 1.6 µg/g <0.05 various various various

Styrene 34 µg/g <0.05 various various various

1,1,1,2-Tetrachloroethane 0.087 µg/g <0.05 various various various

1,1,2,2-Tetrachloroethane 0.05 µg/g <0.05 various various various

Tetrachloroethylene 4.5 µg/g <0.05 various various various

1,1,1-Trichloroethane 6.1 µg/g <0.05 various various various

1,1,2-Trichloroethane 0.05 µg/g <0.05 various various various

Trichloroethylene 0.91 µg/g <0.05 various various various

Trichlorofluoromethane 4 µg/g <0.05 various various various

Vinyl Chloride 0.032 µg/g <0.020 various various various

µg/g micrograms per gram

m bgs metres below ground surface

NV no value (standard)

<### less than laboratory detection limit and MOECC Table 3 Standard

¹

##### bold and underlined value exceeds the applicable standard

Units

MOECC Table 3 full depth generic site condition standards in a non-potable ground water condition for 

commercial/industrial/community property use, coarse textured soils (MOECC, 2011).

Petroleum Hydrocarbons

Volatile Organic Compounds

Parameter
MOECC 

Table 3
1

Maximum 

Concentration
Sample ID

Sample 

Depth 

(m bgs)

Location ID

Arcadis Canada Inc.

Ref.: 30127480 Page 1 of 6



ZV Corp Phase Two Environmental Site Assessment

1881/1883 Merivale Rd, Ottawa, ON

TABLE 12 MAXIMUM CONCENTRATIONS OF CONTAMINANTS OF CONCERN IN SOIL

1881/ 1883 Merivale Road, Ottawa, ON

UnitsParameter
MOECC 

Table 3
1

Maximum 

Concentration
Sample ID

Sample 

Depth 

(m bgs)

Location ID

Acenaphthene 96 µg/g <0.005 various various various

Acenaphthylene 0.15 µg/g <0.005 various various various

Anthracene 0.67 µg/g <0.005 various various various

Benzo(a)anthracene 0.96 µg/g 0.013 BH2 BH2-1 0.6-1.1 m bgs

Benzo(a)pyrene 0.3 µg/g 0.014 BH2 BH2-1 0.6-1.1 m bgs

Benzo(b/j)fluoranthene 0.96 µg/g 0.025 BH2 BH2-1 0.6-1.1 m bgs

Benzo(g,h,i)perylene 9.6 µg/g 0.023 BH2 BH2-1 0.6-1.1 m bgs

Benzo(k)fluoranthene 0.96 µg/g 0.0073 BH2 BH2-1 0.6-1.1 m bgs

Chrysene 9.6 µg/g 0.013 BH2 BH2-1 0.6-1.1 m bgs

Dibenz(a,h)anthracene 0.1 µg/g <0.005 various various various

Fluoranthene 9.6 µg/g 0.027 various various various

Fluorene 62 µg/g 0.14 BH2 BH2-1 0.6-1.1 m bgs

Indeno(1,2,3-cd)pyrene 0.76 µg/g 0.015 BH2 BH2-1 0.6-1.1 m bgs

1-Methylnaphthalene 76 µg/g <0.005 various various various

2-Methylnaphthalene 76 µg/g <0.005 various various various

1+2-Methylnaphthalene 76 µg/g <0.005 various various various

Naphthalene 9.6 µg/g <0.005 various various various

Phenanthrene 12 µg/g 0.014 BH2 BH2-1 0.6-1.1 m bgs

Pyrene 96 µg/g 0.023 BH2 BH2-1 0.6-1.1 m bgs

µg/g micrograms per gram

m bgs metres below ground surface

NV no value (standard)

<### less than laboratory detection limit and MOECC Table 3 Standard

¹

##### bold and underlined value exceeds the applicable standard

MOECC Table 3 full depth generic site condition standards in a non-potable ground water condition for 

commercial/industrial/community property use, coarse textured soils (MOECC, 2011).

Semivolatile Organic Compounds (PAHs)

Arcadis Canada Inc.

Ref.: 30127480 Page 2 of 6



ZV Corp Phase Two Environmental Site Assessment

1881/1883 Merivale Rd, Ottawa, ON

TABLE 12 MAXIMUM CONCENTRATIONS OF CONTAMINANTS OF CONCERN IN SOIL

1881/ 1883 Merivale Road, Ottawa, ON

UnitsParameter
MOECC 

Table 3
1

Maximum 

Concentration
Sample ID

Sample 

Depth 

(m bgs)

Location ID

Antimony (Sb) 40 µg/g 0.33 BH2 BH2-1 0.1-0.25

Arsenic (As) 18 µg/g 3.5 BH2 BH2-1 0.1-0.25

Barium (Ba) 670 µg/g 77 BH2 BH2-1 0.1-0.25

Beryllium (Be) 8 µg/g 0.3 BH1 BH1-1 0.2-0.8

Boron (B) 120 µg/g - - - -

Hot Water Extractable Boron 2 µg/g 0.2 BH2 BH2-1 0.1-0.25

Cadmium (Cd) 1.9 µg/g 0.2 BH2 BH2-1 0.1-0.25

Chromium (Cr) 160 µg/g 17 BH2 BH2-1 0.1-0.25

Hexavalent Chromium (CrVI) 8 µg/g - - - -

Cobalt (Co) 80 µg/g 4.7 MW-4 MW4-1 5.5-6.0

Copper (Cu) 230 µg/g 13 BH2 BH2-1 0.1-0.25

Lead (Pb) 120 µg/g 27 BH2 BH2-1 0.1-0.25

Mercury (Hg) 3.9 µg/g <0.05 various various various

Molybdenum (Mo) 40 µg/g 3.1 MW-1 MW1-1 6-6.3

Nickel (Ni) 270 µg/g 10 BH2 BH2-1 0.1-0.25

Selenium (Se) 5.5 µg/g <0.5 various various various

Silver (Ag) 40 µg/g <0.2 various various various

Thallium (Tl) 3.3 µg/g 0.086 BH2 BH2-1 0.1-0.25

Uranium (U) 33 µg/g 0.66 MW6 MW6-1 5.2-5.5

Vanadium (V) 86 µg/g 32 DUP-1(MW2) DUP-1(MW2) 0.6-1.1

Zinc (Zn) 340 µg/g 63 BH2 BH2-1 0.1-0.25

 Cyanide 0.051 µg/g - - - -

Electrical Conductivity 1.4 mS/cm 0.097 MW6 MW6-1 5.2-5.5

Sodium Adsorption Ratio 12 Ratio 0.4 MW5 MW5-1 5.2-5.5

µg/g micrograms per gram

m bgs metres below ground surface

NV no value (standard)

<### less than laboratory detection limit and MOECC Table 3 Standard

¹

##### bold and underlined value exceeds the applicable standard

MOECC Table 3 full depth generic site condition standards in a non-potable ground water condition for 

commercial/industrial/community property use, coarse textured soils (MOECC, 2011).

Metals & Inorganics

Arcadis Canada Inc.
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ZV Corp Phase Two Environmental Site Assessment

1881/1883 Merivale Rd, Ottawa, ON

TABLE 13 MAXIMUM CONCENTRATIONS OF CONTAMINANTS OF CONCERN IN GROUND WATER

1881/ 1883 Merivale Road, Ottawa, ON

F1 (C6-C10) - BTEX 750 ug/L <25 various various various

F2 (C10-C16) 150 ug/L <100 various various various

F3 (C16-C34) 500 ug/L <200 various various various

F4 (C34-C50) 500 ug/L <200 various various various

Benzene 44 ug/L <0.2 various various various

Toluene 18000 ug/L 1.2 MW-5 MW-5 2019-10-29

Ethylbenzene 2300 ug/L <0.2 various various various

Xylenes, Total 4200 ug/L 0.83 MW-6 MW-6 2019-10-29

Acetone 130,000 ug/L <10 various various various

Bromodichloromethane 85,000 ug/L <0.5 various various various

Bromoform 380 ug/L <1.0 various various various

Bromomethane 5.6 ug/L <0.5 various various various

Carbon Tetrachloride 0.79 ug/L <0.2 various various various

Chlorobenzene 630 ug/L <0.2 various various various

Chloroform 2.4 ug/L 0.21 MW-5 MW-5 2019-10-29

Dibromochloromethane 85,000 ug/L <0.5 various various various

1,2-Dichlorobenzene 4600 ug/L <0.5 various various various

1,3-Dichlorobenzene 9600 ug/L <0.5 various various various

1,4-Dichlorobenzene 8 ug/L <0.5 various various various

Dichlorodifluoromethane 4400 ug/L <1 various various various

1,1-Dichloroethane 320 ug/L <0.2 various various various

1,2-Dichloroethane 1.6 ug/L <0.5 various various various

1,1-Dichloroethylene 1.6 ug/L <0.2 various various various

cis-1,2-Dichloroethylene 1.6 ug/L <0.3 various various various

trans-1,2-Dichloroethylene 1.6 ug/L <0.5 various various various

1,2-Dichloropropane 16 ug/L <0.2 various various various

cis-1,3-Dichloropropene 5.2 ug/L <0.3 various various various

trans-1,3-Dichloropropene 5.2 ug/L <0.4 various various various

1,3-Dichloropropene (cis) 5.2 ug/L <0.3 various various various

1,3-Dichloropropene (trans) 5.2 ug/L <0.4 various various various

Ethylene Dibromide 0.25 ug/L <0.2 various various various

Hexane 51 ug/L <1 various various various

Methyl Ethyl Ketone (MEK) 470,000 ug/L <10 various various various

Methyl Isobutyl Ketone (MIBK) 140,000 ug/L <5 various various various

Methyl tert-butyl ether (MTBE) 190 ug/L <0.5 various various various

Methylene Chloride (Dichloromethane) 610 ug/L <2 various various various

Styrene 1300 ug/L <0.5 various various various

1,1,1,2-Tetrachloroethane 303 ug/L <0.5 various various various

1,1,2,2-Tetrachloroethane 3.2 ug/L <0.5 various various various

Tetrachloroethylene 1.6 ug/L <0.2 various various various

1,1,1-Trichloroethane 640 ug/L <0.2 various various various

1,1,2-Trichloroethane 4.7 ug/L <0.5 various various various

Trichloroethylene 1.6 ug/L <0.2 various various various

Trichlorofluoromethane 2500 ug/L <0.5 various various various

Vinyl Chloride 0.5 ug/L <0.2 various various various

µg/L micrograms per litre

NV no value (standard)

<### less than laboratory detection limit and MOECC Table 3 Standard

¹

##### bold and underlined value exceeds the applicable standard

DateParameter
MOECC 

Table 3
1

Maximum 

Concentration
Sample IDUnits

Monitoring 

Well ID

Petroleum Hydrocarbons

Volatile Organic Compounds

MOECC Table 3 full depth generic site condition standards in a non-potable ground water condition for 

commercial/industrial/community property use, coarse  textured soils (MOECC, 2011).

Arcadis Canada Inc.

Ref.: 30127480 Page 4 of 6



ZV Corp Phase Two Environmental Site Assessment

1881/1883 Merivale Rd, Ottawa, ON

TABLE 13 MAXIMUM CONCENTRATIONS OF CONTAMINANTS OF CONCERN IN GROUND WATER

1881/ 1883 Merivale Road, Ottawa, ON

DateParameter
MOECC 

Table 3
1

Maximum 

Concentration
Sample IDUnits

Monitoring 

Well ID

Acenaphthene 600 ug/L <0.005 various various various

Acenaphthylene 1.8 ug/L <0.005 various various various

Anthracene 2.4 ug/L <0.005 various various various

Benzo(a)anthracene 4.7 ug/L <0.005 various various various

Benzo(a)pyrene 0.81 ug/L <0.005 various various various

Benzo(b/j)fluoranthene 0.75 ug/L <0.005 various various various

Benzo(g,h,i)perylene 0.2 ug/L <0.005 various various various

Benzo(k)fluoranthene 0.4 ug/L <0.005 various various various

Chrysene 1 ug/L <0.005 various various various

Dibenz(a,h)anthracene 0.52 ug/L <0.005 various various various

Fluoranthene 130 ug/L <0.005 various various various

Fluorene 400 ug/L <0.005 various various various

Indeno(1,2,3-cd)pyrene 0.2 ug/L <0.005 various various various

1-Methylnaphthalene 1800 ug/L <0.005 various various various

2-Methylnaphthalene 1800 ug/L <0.005 various various various

1+2-Methylnaphthalene 1800 ug/L <0.005 various various various

Naphthalene 1400 ug/L <0.005 various various various

Phenanthrene 580 ug/L <0.005 various various various

Pyrene 68 ug/L <0.005 various various various

µg/L micrograms per litre

NV no value (standard)

<### less than laboratory detection limit and MOECC Table 3 Standard

¹

##### bold and underlined value exceeds the applicable standard

Semivolatile Organic Compounds (PAHs)

MOECC Table 3 full depth generic site condition standards in a non-potable ground water condition for 

commercial/industrial/community property use, coarse  textured soils (MOECC, 2011).

Arcadis Canada Inc.

Ref.: 30127480 Page 5 of 6



ZV Corp Phase Two Environmental Site Assessment

1881/1883 Merivale Rd, Ottawa, ON

TABLE 13 MAXIMUM CONCENTRATIONS OF CONTAMINANTS OF CONCERN IN GROUND WATER

1881/ 1883 Merivale Road, Ottawa, ON

DateParameter
MOECC 

Table 3
1

Maximum 

Concentration
Sample IDUnits

Monitoring 

Well ID

Antimony (Sb) 20000 ug/L <0.5 various various various

Arsenic (As) 1900 ug/L 3.2 MW-5 MW-5 2019-09-23

Barium (Ba) 29000 ug/L 1600 MW-3 MW-3 2019-09-27

Beryllium (Be) 67 ug/L <0.5 various various various

Boron (B) 45000 ug/L 48 MW-4 MW-4 2019-08-27

Cadmium (Cd) 2.7 ug/L 0.31 MW-3 MW-3 2019-08-27

Chloride (Cl) 2,300,000 ug/L - - - -

Chromium (Cr) 810 ug/L 80 MW-5 MW-5 2019-09-23

Hexavalent Chromium (CrVI) 140 ug/L 0.66 MW22-2 MW22-2 2022-10-23

Cobalt (Co) 66 ug/L 24 MW-4 MW-4 2019-08-27

Copper (Cu) 87 ug/L 76 MW-4 MW-4 2019-08-27

Free Cyanide 66 ug/L - - - -

Lead (Pb) 25 ug/L 14 MW-4 MW-4 2019-08-27

Mercury (Hg) 0.29 ug/L <0.0001 various various various

Molybdenum (Mo) 9200 ug/L 36 MW-5 MW-5 2019-09-23

Nickel (Ni) 490 ug/L 24 MW-5 MW-5 2019-09-23

Selenium (Se) 63 ug/L <2 various various various

Silver (Ag) 1.5 ug/L 0.18 MW-1 MW-1 2019-08-27

Sodium (Na) 2,300,000 ug/L 600,000 MW-3 MW-3 2019-08-27

Thallium (Tl) 510 ug/L 0.24 MW-4 MW-4 2019-08-27

Uranium (U) 420 ug/L 1.3 MW-4 MW-4 2019-08-27

Vanadium (V) 250 ug/L 26 MW-5 MW-5 2019-09-23

Zinc (Zn) 1100 ug/L 53 MW-5 MW-5 2019-09-23

µg/L micrograms per litre

NV no value (standard)

<### less than laboratory detection limit and MOECC Table 3 Standard

¹

##### bold and underlined value exceeds the applicable standard

Metals & Inorganics

MOECC Table 3 full depth generic site condition standards in a non-potable ground water condition for 

commercial/industrial/community property use, coarse  textured soils (MOECC, 2011).

Arcadis Canada Inc.
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Z.V.HOLDINGS CORP.

PCA and APEC LOCATIONS

LEGEND

SITE BOUNDARY

LOT LINES

PROPOSED BUILDING FOOTPRINT

AREAS OF POTENTIAL CONCERN
APEC 1 – Historic Work Shop Operations,
Former Building Location, Northeast Portion of 1881 Merivale
Road – PHCs, VOCs
APEC 2 – Commercial Vehicle Parking Lot and Fill Soils, as well
as Bruno’s Autobody, North boundary of 1881 Merivale and
South and West Boundary of 6 Jamie Property – PHCs, VOCs,
PAHs, Metals
APEC 3 – Cemetery Leachate Operations,
West and Northwest Portion of 1881 Merivale
Road. PHCs, VOCs, Metals, Pesticides,
Herbicides
APEC 4 – Uncharacterized Fill Material 1883
Merivale Road Parking Lot, West Portion of
Property - PHCs, VOCs, PAHs, Metals
APEC � - Presence of Historical Fuel Tanks,
South of 1883 Merivale Road. South Portion of 1883 Merivale
Road. PHCs, VOCs, PAHs and Metals
APEC 6 - Wastes Generated on Adjacent
Property, East of 883 Merivale Road. East
Portion of 1883 Merivale Road. PHCs, VOCs,
PAHs and METALS

PROPERTY CONDITION ASSESSMENT
PCA a) 29 CAMELOT DR: DNA GENOTEK INC.
(PCA#42: Pharmaceutical Manufacturing and Processing)

PCA b) 8 CAMELOT UNIT 200: OSPREY MEDIA GROUP
(PCA #31: Ink Manufacturing, Processing and Bulk Storage
PCA #33: Metal Treatment, Coating, Plating and Finishing
PCA #34: Metal Fabrication)

PCA c) 10 CAMELOT DR UNIT 200: BRAFASCO
(PCA#58: Waste Disposal and Waste Management, including thermal treatment, landfilling and transfer of waste,
other than use of biosoils as soil conditioners)

PCA d) 1903 MERIVALE ROAD: ALUMINUM WAREHOUSE
(PCA #31: Ink Manufacturing, Processing and Bulk Storage
PCA #33: Metal Treatment, Coating, Plating and Finishing
PCA #43: Plastics (including Fibreglass) Manufacturing and Processing)

PCA e) 1900 MERIVALE ROAD:INTERTECHNOLOGY INC., PRO PRINTERS INC., PEERNET INC., CANADA CHINA NEWS
(PCA #31: Ink Manufacturing, Processing and Bulk Storage
PCA #54: Textile Manufacturing and Processing)

PCA f) 300-14 BENTLEY AVE.: 2228401 ONTARIO INC.
(PCA #58:  Waste Disposal and Waste Management, including thermal treatment, landfilling and transfer of waste,
other than use of biosoils as soil conditioners)

PCA g) 18 BENTLEY AVE.: ADVANCED COPY SYSTEMS (ACS)INC.
(PCA#58:  Waste Disposal and Waste Management, including thermal treatment, landfilling and transfer of waste,
other than use of biosoils as soil conditioners)

PCA h) 1895 MERIVALE ROAD: SUNCOR ENERGY INC
(PCA#28: Gasoline and Associated Products Storage in Fixed Tanks)

PCA i) 15 BENTLEY AVE.: STONE DESIGN CONCEPTS
(PCA#58:  Waste Disposal and Waste Management, including thermal treatment, landfilling and transfer of waste,
other than use of biosoils as soil conditioners)

PCA j) 1891 MERIVALE RD UNIT 4: HIGHSPEED SIGNS & BANNERS INC.
(PCA #33: Metal Treatment, Coating, Plating and Finishing
PCA #34: Metal Fabrication)

PCA k) 11 BENTLEY AVE.: JULIAN TAXI CAB LTD.
(PCA #52: Storage, maintenance, fueling and repair of equipment, vehicles, and material used to maintain
transportation systems
PCA #58:  Waste Disposal and Waste Management, including thermal treatment, landfilling and transfer of waste,
other than use of biosoils as soil conditioners)

PCA l) 1881 MERIVALE RD: ARNON DEVELOPMENT CORP. LTD., BRUNOS PERFORMANCE LTD.
(PCA #58:  Waste Disposal and Waste Management, including thermal treatment, landfilling and transfer of waste,
other than use of biosoils as soil conditioners)
(PCA#28: Gasoline and Associated Products Storage in Fixed Tanks)
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SOIL CONTAMINANT DISTRIBUTION
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PHASE TWO ENVIRONMENTAL SITE ASSESSMENT
1881 & 1883 MERIVALE RD and 6 & 12 JAMIE AVENUE

OTTAWA, ONTARIO

BOREHOLE LOCATION
(ARCADIS, 2022)

BOREHOLE (2019)

MONITORING WELL (2019)

BOREHOLE/MONITORING WELL
LOCATION (ARCADIS, 2022)

NOTE:
Twenty-six (26) soil samples (including
duplicates) from the boreholes
advanced in the overburden were
submitted for laboratory analysis for
one or more parameters of BTEX, PHCs
F1 to F4, VOCs, metals/ inorganics,
pesticides/ herbicides and Poly
Aromatic Hydrocarbons (PAHs).
No exceedances of any soil Site
Condition Standards were observed in
comparison with applicable MECP Table
3 Standards.

ANALYTICAL RESULTS SATISFY
APPLICABLE GUIDELINES
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ANALYTICAL RESULTS SATISFY
APPLICABLE GUIDELINES

NOTE:
Arcadis developed groundwater in six
(6) monitoring wells in 2019; and in
three (3) monitoring wells in 2022;
Six groundwater samples (including one
duplicate) in 2019 were analyzed for
one or more parameters; including
metals, VOCs, PHCs, PAHs, pesticides/
herbicides.
One groundwater sample (MW22-2)
was analyzed for metals in 2022.
No exceedances within groundwater
were observed in comparison with
applicable MECP Table 3 SCSs.

MW1 GW tested for Metals, VOCs, PHCs, PAHs
MW2 GW tested for Metals, VOCs, PHCs,
MW3 GW tested for Metals, VOCs, PHCs
MW4 GW tested for Metals, VOCs, PHCs,
Pesticides/Herbicides
MW5 GW tested for Metals, VOCs, PHCs,
MW6 GW tested for Metals, VOCs, PHCs,
MW22-2 tested for Metals.
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NOTES:
- Soil stratigraphy between and beyond boreholes may vary; silty sand present throughout

beneath entire Phase Two ESA property
- No sediments present at Phase Two property
- Bedrock not encountered at maximum depth of boreholes advanced (bedrock estimated at

15m bgs)
- Phase Two property not within 30m of any ANSI or subject to shallow soil/pH requirements

under O.Reg 153-04 (as amended)
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NOTES:
- Soil stratigraphy between and beyond boreholes may vary; silty sand present throughout

beneath entire Phase Two ESA property
- No sediments present at Phase Two property
- Bedrock not encountered at maximum depth of boreholes advanced (bedrock estimated at

15m bgs)
- Phase Two property not within 30m of any ANSI or subject to shallow soil/pH requirements

under O.Reg 153-04 (as amended)
- No contamination encountered in either soil or groundwater
- No known presence of preferential pathways.
- Vertical groundwater gradients range from 0.14 to 0.87. Horizontal groundwater gradients

range from 0.01 to 1.97x1
- Site is to be redeveloped as two raised one storey office/warehouse buildings
- Average horizontal groundwater gradient at 0.0063 m/m
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Sampling Plan 
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Sampling Plan 

Conduct Phase One and Two ESA (conversion from CSA to O.Reg. standards) for the property at 

1881 Merivale and Adjacent Lot, Ottawa 

Project #: 30127480 

Site Address: 1881-1883 Merivale Road 

Arcadis Ottawa PM: Troy Austrins        Tel: 613-703-3035 office 

Cell: 613-816-2405 

Home: 613-722-1515 

Troy.austrins@arcadis.com 

Arcadis PC: 

(proj cord+ field) 

Justin Cameron 

Ryan Janzen 

Lennart de Groot 

Cell: 613-227-0491 

Cell: 613-703-3820 

Cell: 613-809-2379 

Justin.cameron@arcadis.com 

Ryan.Janzen@arcadis.com 

Lennart.degroot@arcadis.com 

Laboratory Info ALS Group Environmental Labs – Quote # Arcadis Standing offer 

MOE Criteria O.Reg. 153/04- Phase Two ESA-Part XV.1 of the Environmental Protection Act (April 

15, 2011)  

 

Sample TAT Regular 

Project Schedule: 

Project Start Date: Within one week of workplan approval 

Task 1= Soil Sampling 

Task 2= GW sampling 

 

Field work End Date:  15 September drilling start date (3 days anticipated); Oct 2022 for GW sampling    

Project End Date:   Dec 2022        

Field Personnel:        Justin Cameron/ Lennart de Groot/ Hoda MohammadPour               

 

Proposed Field Budget: Actual Field Time: 

# Days: 3 day drilling Day 1 Day 2 Day 3 

Travel Time: -    

Field Time:  10 hrs. site/day 

work for one 

staff-person 

   

Subcontractors: 
Private Locator:  USL-1 Locates 
 
Drilling Contractor:  George Downing Estate Drilling Ltd.  

15-16 September at 8am =pls call to confirm start time;  
Contact: Get operator name and cell # when you meet them;  

Address: 410 Rue Principale, Calumet, QC J0V 1B0 
Phone: (819)242-6469 

 
Transportation 

1. Vehicle mileage rate:  $ 0.54 / km  
 
Purpose of Work 

 Submit soil samples for laboratory analyses of geotech parameters from samples obtained from 

the geotechnical drilling program;  

 Soil sampling environmental data to be secured from prior 2019 Phase II ESA completed by 

Arcadis. The findings as to potentially contaminating activity were outlined in the Arcadis 

2019 reporting as well as all contaminants of potential concern. The 2019 report aided in 

mailto:Justin.cameron@arcadis.com
mailto:Ryan.Janzen@arcadis.com
mailto:Lennart.degroot@arcadis.com
https://www.google.com/search?rlz=1C1GCEA_enCA949CA949&sxsrf=ALiCzsZ4fb6pbAuB1vve2wfcnXAxqpxAAw:1659983462583&q=mccrea+excavating+address&ludocid=15155990423849424385&sa=X&ved=2ahUKEwiM0fqk8Lf5AhVtFVkFHaE6Bp8Q6BN6BAhYEAI
https://www.google.com/search?rlz=1C1GCEA_enCA949CA949&sxsrf=ALiCzsZ4fb6pbAuB1vve2wfcnXAxqpxAAw:1659983462583&q=mccrea+excavating+phone&ludocid=15155990423849424385&sa=X&ved=2ahUKEwiM0fqk8Lf5AhVtFVkFHaE6Bp8Q6BN6BAhVEAI


 
 

1881-1883 Merivale Road – 2022  
Arcadis Canada Inc.      Page 2 of 4  

the pre-assessment of information and matters of environmental condition of the property.  

 Perform groundwater monitoring and sampling on site to assess current groundwater 

contaminant concentrations and depths on site;  

 Creation of a Phase Two ESA report and Conceptual Site Model (CSM) as specified by O.Reg. 

153/04; 

 Media for Investigation/ Sampling= Soil and groundwater 

 Sampling system chosen as a 5 BH grid across proposed warehouse building locations and to 

ensure spread of sampling across subject property 

 

Scope of Work: 15 September commence Drilling (October 2022 GW Sampling proposed) 

a) GW and Soil Sampling 

1. Spray paint all proposed 9 drilling locations (and note the proposed 3 monitoring well locations). 

See Proposed BH Location Plan attached. 

2. Make sure all utilities have been located; 

3. Make sure Drill Utility clearance form approved and authorized  

4. Meet with the drilling operator that morning ; 

5. Complete and perform safety meeting; 

6. Review all cleared drilling/BH locations. 

7. Drill down to 5.2 m depth for envir/Geotech soil sampling at 9 BH locations and outfit three locations 

as new monitoring wells. Note that one BH to be advanced to depth using CPT technique; 

8. Continuous Envir and Geotech soil sampling to at least 10 ft depth is required. 

9. Decontamination of sampling equipment for soil samples. 

10. Wells will be constructed with 2” diameter PVC riser and a 3m length screen using an appropriate 

sand pack surrounding the screen. 

11. Place groundwater sample into the laboratory-supplied bottles appropriate for volatile organic 

compounds, metals, polychlorinated biphenyls analyses.  

12. Get GPS coordinates and ground elevations of all BH locations. Get water levels at all MWs. Take 

site photos. 

13. Samples immediately transferred and stored in coolers with ice packs to hold the sample 

temperature at approximately 10°C 

Scope of Work: Final Reinstatement 

1. All boreholes completed as part of this project will be restored to their original condition prior to 

Arcadis’ departure from the property. 

2. Monitoring wells will be decommissioned at a later date. 

3. All soil cuttings and purged groundwater collected during the investigation are to be disposed of by 

Arcadis in accordance with the applicable provincial or federal regulations 

4. Wastes will be disposed of in a timely manner once the field work is complete. 

5. Submit 3 GW samples or more to lab for analyses for Metals (+QA/QC).  

6. A minimum of 10% collected samples submitted to the laboratory will be blind field duplicates.  

Budget= is attached at rear for reference purposes.  Prior Phase I/II ESA report included at back of SOW. 

The Lab quote was provided also. 

 
Please follow the Arcadis SOP for borehole drilling/ monitoring well installs, GW sampling and Soil 
sampling.  The following will complement the Arcadis procedures.  Where there is a discrepancy between 
any or all of these procedures, please follow the more stringent protocol.  If you have any a question as to 
which is most stringent, please call your PM/PC for clarification. 
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Equipment you will need to bring with you (not limited to) 

1. Personal Protective Equipment (PPE) including hard hat, safety glasses, safety vest, ear plugs, ear 

muffs, gloves (latex and work), respirator (as required); 

2. Coolers with sample jars/bottles (supplied by lab), chains of custody and custody seals.  

3. ICE – samples must be maintained on ICE during sample collection. And apply new ICE when 

packing sample coolers for shipment/transport; 

4. Ziploc bags and garbage bags, paper towel 

5. Alconox and 20L pails, distilled water and hand brush to clean hand augers; 

6. Fire extinguisher; Eye Wash Station and First Aid Kit; Green OSHA booklet and related safety 

information;   

7. HASP and safety alerts  

8. Digital Camera;  

9. RKI Eagle II unit (use office unit ) 

10. Horiba Water Parameter Analyzer 

11. Water Level tape 

12. Measuring tape; 

13. Interface probe 

14. Hand Shovel 

15. Monitoring Well supplies -incl. flush mounted protective casings 

Health and Safety 

Arcadis is the Prime Contractor for this work; therefore we must implement all necessary H&S requirements.  

Safety documentation provided:  

 - Site specific health and safety plan 

 - OSHA Regs 

 - Emergency Procedures 

You will also need to complete the following documentation: 

 - Job Safety Assessment (JSA) form daily. 

 - Last Minute Risk Assessment (LMRA) / Hazard ID/Mitigation Checklist form daily 

Site Specific Hazards  

 Lifting/ slips or trips 

 Drilling rig hazards 

Project Preparation 

Read this information and review the following: 

 Arcadis SOP for soil sampling and GW sampling. 

 Sample preparation procedures (attached) for each analysis to be performed (i.e. required 

bottles/bags, preservatives, hold times, etc.); 

 Other relevant site specific information including the site location, site plan, and results of historical 

Geotech reporting; 

 Reserve/rent, sign out and confirm to your PM/PC, the equipment you will take; 

 Review scope of work with the PM. 

 No physical impediments anticipated other than presence of vegetation and possible interference 

from school bus parking at the Jaimie Street lot. 

Soil Sampling 

 Collect samples for laboratory analysis directly in laboratory sample containers; 

 Log soil samples for stratigraphy including soil type, colour, moisture content, texture and 

visual/olfactory evidence of impact; 

 Soil samples to be screened for soil vapour with use of Eagle II monitor (calibrated before use) 
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 Sample IDs: 

o Label samples within each borehole sequentially as you collect them (i.e. auger hole 

AH1-1, AH1-2, etc.); 

 No sampling from rock expected 
 

GW Sampling 

 Measure water level before sampling 

 Take one GW sample at each three monitoring well locations (total of 3 samples) 

 Collect samples for laboratory analysis directly in laboratory sample containers; 

 Analyses required for metals in groundwater. 

 Trip blanks and field duplicates required if 10 or more GW samples to be acquired and if VOC 

analyses will be undertaken. 

Field Documentation 

 Measure in the location of the borehole using GPS.  Record on site plan. 

 Use BH Log Forms to record soil descriptions,  

 Prepare scaled site plan showing location of the new boreholes accurate to ± 0.5 m. 

Chain of Custody & Lab Submission 
 Use C of Cs for onsite and QA/QC samples (field blank and trip blank)  
 Samples submit for regular TATs 
 Please use C of C checklist to double check your C of C 

 - Sign, date and time stamp the CofC in the field; 
 - Pack the CofC in the cooler with the samples listed on the CofC; 
 - Clearly indicate required TATs using check boxes and notes at right hand side; 
 - Use at least one CofC per cooler; 
 - Ensure there is adequate ice around samples and samples are protected from breakage 
 Please use 2 bags of ICE per cooler.   

Please drop off the soil samples and GW samples at the ALS Lab:  
Address: 190 Colonnade Rd S, Nepean, ON K2E 7J6 
Hours: 9 am to 5 pm 

Phone: (613) 225-8279 

 Mond-Friday: 9:00am – 5:00pm 

After hours: contact manager to arrange 

 Other Items 

 Ensure site is left SECURED and FREE OF ALL DEBRIS/GARBAGE. 

  

UPON RETURNING TO THE OFFICE: 

 Ensure your field notes completely document all time spent on-site and mobilizing to and from the 

site.  This allows us to better estimate time required to complete field programs. 

 

If you have any problems, do not hesitate to call. 

GOOD LUCK and stay safe! 

https://www.google.com/search?rlz=1C1GCEA_enCA949CA949&sxsrf=ALiCzsYdI2DinMxI0IhsnZ8y3FmEeDvDjg:1659986689701&q=bureau+veritas+nepean+address&ludocid=8001898144600061996&sa=X&ved=2ahUKEwjBoOKn_Lf5AhXqF1kFHZt0DecQ6BN6BAhUEAI
https://www.google.com/search?rlz=1C1GCEA_enCA949CA949&sxsrf=ALiCzsYdI2DinMxI0IhsnZ8y3FmEeDvDjg:1659986689701&q=bureau+veritas+nepean+hours&ludocid=8001898144600061996&sa=X&ved=2ahUKEwjBoOKn_Lf5AhXqF1kFHZt0DecQ6BN6BAhLEAI
https://www.google.com/search?rlz=1C1GCEA_enCA949CA949&sxsrf=ALiCzsYdI2DinMxI0IhsnZ8y3FmEeDvDjg:1659986689701&q=bureau+veritas+nepean+phone&ludocid=8001898144600061996&sa=X&ved=2ahUKEwjBoOKn_Lf5AhXqF1kFHZt0DecQ6BN6BAg_EAI
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Borehole Logs
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WELL GRADED GRAVEL, SANDY, light gray, angular, fine to coarse
grained, dry, very dense (GRAVEL FILL)

SILTY SAND, light brown, fine grained, moist, loose to medium
dense, trace gravel

Sand becomes fine to coarse

Colour becomes brown to grey

Becomes wet

Bottom of borehole at 5.20 meters.

LOGGED BY LDeGroot

GROUND WATER LEVELS:DRILLING CONTRACTOR Downing Estate Drilling

DRILLING METHOD HSA

CHECKED BY RJanzen

NOTES

GROUND ELEVATION 98.98 mCOMPLETED 22-9-16DATE STARTED 22-9-15

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 4.85 m / Elev 94.13 m
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CLIENT ZV Holdings

PROJECT NUMBER 30127480

PROJECT NAME 1881-1883 Merivale Geotech

PROJECT LOCATION 1881 Merivale Road, Ottawa, ON
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WELL GRADED GRAVEL, SANDY, light gray, angular, fine to coarse
grained, dry, loose to medium dense some dark brown topsoil
(GRAVEL FILL)

SILTY SAND, light brown, fine grained, moist, medium dense, trace
gravel

Colour becomes light grey

Becomes wet

Bottom of borehole at 5.20 meters.

LOGGED BY LDeGroot

GROUND WATER LEVELS:DRILLING CONTRACTOR Downing Estate Drilling

DRILLING METHOD HSA

CHECKED BY RJanzen

NOTES

GROUND ELEVATION 98.96 mCOMPLETED 22-9-16DATE STARTED 22-9-16

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---
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BORING NUMBER BH22-3
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CLIENT ZV Holdings

PROJECT NUMBER 30127480

PROJECT NAME 1881-1883 Merivale Geotech

PROJECT LOCATION 1881 Merivale Road, Ottawa, ON
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ORGANIC SOIL WITH SAND, dark brown, medium to coarse
grained, moist, very loose, some organics, and roots (TOPSOIL)

SILTY SAND, light brown, fine grained, moist, medium dense, trace
gravel

Becomes wet at 2.5mbgs

Becomes light grey, wet and fine to medium grained

Bottom of borehole at 5.20 meters.

LOGGED BY LDeGroot

GROUND WATER LEVELS:DRILLING CONTRACTOR Downing Estate Drilling

DRILLING METHOD HSA

CHECKED BY RJanzen

NOTES

GROUND ELEVATION 98.97 mCOMPLETED 22-9-15DATE STARTED 22-9-15

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---
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BORING NUMBER BH22-4 (MW22-4)
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CLIENT ZV Holdings

PROJECT NUMBER 30127480

PROJECT NAME 1881-1883 Merivale Geotech

PROJECT LOCATION 1881 Merivale Road, Ottawa, ON
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WELL GRADED GRAVEL, SANDY, light gray, angular, fine to coarse
grained, dry, medium dense (GRAVEL FILL)

SILT WITH SAND, dark brown to black, well graded, fine to coarse
grained, moist, loose to medium dense, some organics, trace clay
pockets of organic material

SILTY SAND, light gray to brown, fine grained, moist, medium dense,
trace gravel

Colour becomes only grey

Becomes wet at 4.5mbgs

Bottom of borehole at 5.20 meters.

LOGGED BY LDeGroot

GROUND WATER LEVELS:DRILLING CONTRACTOR Downing Estate Drilling

DRILLING METHOD HSA

CHECKED BY RJanzen

NOTES

GROUND ELEVATION 98.81 mCOMPLETED 22-9-16DATE STARTED 22-9-16

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---
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BORING NUMBER BH22-5
PAGE  1  OF  1

CLIENT ZV Holdings

PROJECT NUMBER 30127480

PROJECT NAME 1881-1883 Merivale Geotech

PROJECT LOCATION 1881 Merivale Road, Ottawa, ON
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1-1-2-2
(3)

6-10-12-11
(22)

4-8-9-8
(17)

3-5-5-5
(10)

3-3-7-6
(10)

6-15-18-21
(33)
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5
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ORGANIC SOIL WITH SAND, light brown, well graded, fine to coarse
grained, moist, very loose, some organics, trace roots and grass
debris (TOPSOIL)

POORLY GRADED SAND, light gray, fine grained, moist, loose to
medium dense, some silt

Becoming wet at 2.8mbgs

Bottom of borehole at 5.61 meters.

LOGGED BY LDeGroot

GROUND WATER LEVELS:DRILLING CONTRACTOR Downing Estate Drilling

DRILLING METHOD HSA

CHECKED BY RJanzen

NOTES

GROUND ELEVATION 99.04 mCOMPLETED 22-9-15DATE STARTED 22-9-15

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 15cm
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BORING NUMBER BH22-6 (MW22-6)
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CLIENT ZV Holdings

PROJECT NUMBER 30127480

PROJECT NAME 1881-1883 Merivale Geotech

PROJECT LOCATION 1881 Merivale Road, Ottawa, ON
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1-2-2-1
(4)

4-7-10-8
(17)

3-7-8-9
(15)

4-8-10-13
(18)

7-12-11-10
(23)

4-17-21-16
(38)
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6
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5 16

ORGANIC SOIL WITH SAND, light brown to black, well graded, fine
to coarse grained, moist, loose, some organics, trace gravel
(TOPSOIL)

POORLY GRADED SAND, light brown, fine grained, moist, medium
dense, some silt

WELL GRADED SAND, light brown, fine to coarse grained, moist,
medium dense to dense, some silt

Colour becomes light grey

Bottom of borehole at 5.20 meters.

LOGGED BY LDeGroot

GROUND WATER LEVELS:DRILLING CONTRACTOR Downing Estate Drilling

DRILLING METHOD HSA

CHECKED BY RJanzen

NOTES

GROUND ELEVATION 99.86 mCOMPLETED 22-9-15DATE STARTED 22-9-15

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 15cm
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BORING NUMBER BH22-7
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CLIENT ZV Holdings

PROJECT NUMBER 30127480

PROJECT NAME 1881-1883 Merivale Geotech

PROJECT LOCATION 1881 Merivale Road, Ottawa, ON
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11-3-1-2
(4)

5-3-2-4
(5)

3-9-11-11
(20)

4-8-9-11
(17)

5-11-11-10
(22)

6-12-13-9
(25)

8
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WELL GRADED GRAVEL, SANDY, light gray, angular, fine to coarse
grained, dry, loose (GRAVEL FILL)

WELL GRADED SAND, brown, fine to coarse grained, loose (SAND
FILL)

SILTY SAND, brown, medium to coarse grained, moist, medium
dense

Sand becomes fine, colour becomes grey

Colour becomes dark grey

Bottom of borehole at 5.20 meters.

LOGGED BY LDeGroot

GROUND WATER LEVELS:DRILLING CONTRACTOR Downing Estate Drilling

DRILLING METHOD HSA

CHECKED BY RJanzen

NOTES

GROUND ELEVATION 99.48 mCOMPLETED 22-9-16DATE STARTED 22-9-16

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 15cm
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BORING NUMBER BH22-8
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CLIENT ZV Holdings

PROJECT NUMBER 30127480

PROJECT NAME 1881-1883 Merivale Geotech

PROJECT LOCATION 1881 Merivale Road, Ottawa, ON
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1-1-2-1
(3)

4-9-12-11
(21)

6-10-15-13
(25)

5-9-10-9
(19)

4-10-12-15
(22)

5-8-11-10
(19)

16

8

9

8
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ORGANIC SOIL WITH SAND, light brown to black, well graded, fine
to coarse grained, moist, very loose, some organics, trace gravel
(TOPSOIL)

SILTY SAND, dark brown to light gray, fine grained, moist, medium
dense

Colour become grey

Coarse sand lenses

Sand becomes fine to coarse

Bottom of borehole at 5.20 meters.

LOGGED BY LDeGroot

GROUND WATER LEVELS:DRILLING CONTRACTOR Downing Estate Drilling

DRILLING METHOD HSA

CHECKED BY RJanzen

NOTES

GROUND ELEVATION 99.15 mCOMPLETED 22-9-16DATE STARTED 22-9-16

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 15cm
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BORING NUMBER BH22-9
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CLIENT ZV Holdings

PROJECT NUMBER 30127480

PROJECT NAME 1881-1883 Merivale Geotech

PROJECT LOCATION 1881 Merivale Road, Ottawa, ON

G
E

O
T

E
C

H
 B

H
 C

O
LU

M
N

S
  

30
12

74
80

 1
88

1 
M

E
R

IV
A

L 
G

E
O

T
E

C
H

 B
H

_R
V

J 
(1

).
G

P
J 

 G
IN

T
 S

T
D

 C
A

N
A

D
A

 L
A

B
.G

D
T

  2
2-

11
-2

2
Arcadis Canada Inc.
1050 Morrison Drive, Suite 201
Ottawa, ON
Telephone:  613-721-0555



SS
0

SS
1

SS
2

SS
3

SS
4

SS
5

SPT

SPT

SPT

SPT
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SPT

SPT

SPT

SPT

33

67

83

50

67

75

1-1-1-1
(2)

1-1-8-14
(9)

5-10-9-10
(19)

9-9-9-11
(18)

5-13-12-12
(25)

4-7-15-15
(22)

7-8-18-18
(26)

17-17-17-18
(34)

18-19-23-23
(42)

22-23-22-23
(45)

14-15-10-9
(25)

14-13-17-18
(30)

22-23-28-29
(51)

26-26-27-28
(53)

27-27-18-18
(45)

14

12

15

2

62

ORGANIC SOIL WITH SAND, dark brown to black, well graded, fine
to coarse grained, moist, very loose, some organics, trace roots
(TOPSOIL)
SILT WITH SAND, light gray, fine grained, moist, loose to medium
dense

Some mottling visible

Trace gravel, mottled texture

SPT cone test begins at 5.18mbgs.

Bottom of borehole at 10.67 meters.

Cone penetration testing end at 10.67 m bgs. 

LOGGED BY LDeGroot

GROUND WATER LEVELS:DRILLING CONTRACTOR Downing Estate Drilling

DRILLING METHOD HSA

CHECKED BY RJanzen

NOTES

GROUND ELEVATION 99.86 mCOMPLETED 22-9-16DATE STARTED 22-9-16

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 15cm
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PROJECT NAME 1881-1883 Merivale Geotech

PROJECT LOCATION 1881 Merivale Road, Ottawa, ON
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MECP Well Records











 

 

 

 

 

 

 

Appendix E 
 

 

Laboratory Certificates of Analysis - Soil
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)EFI?9EA;J

#BLIGCOG ^6)_ OA\A whXj hXj nkhkonn whXj hXj nkhkonn

-=K9CJ

(IN 7;N?L %RNX "ILIH ^"_ OA\A whXhmh hXhmh nkhlmph hXio hXhmh nkhlmph

!=C> %RNL;=N;<F? !HNCGIHS ^3<_ OA\A whXjh hXjh nkhljko whXjh hXjh nkhljko whXjh hXjh nkhljko

!=C> %RNL;=N;<F? !LM?HC= ^!M_ OA\A wiXh iXh nkhljko wiXh iXh nkhljko wiXh iXh nkhljko

!=C> %RNL;=N;<F? ";LCOG ^";_ OA\A io hXmh nkhljko ip hXmh nkhljko kj hXmh nkhljko

!=C> %RNL;=N;<F? "?LSFFCOG ^"?_ OA\A whXjh hXjh nkhljko whXjh hXjh nkhljko hXjm hXjh nkhljko

!=C> %RNL;=N;<F? "ILIH ^"_ OA\A wmXh mXh nkhljko wmXh mXh nkhljko wmXh mXh nkhljko

!=C> %RNL;=N;<F? #;>GCOG ^#>_ OA\A whXih hXih nkhljko whXih hXih nkhljko whXih hXih nkhljko

!=C> %RNL;=N;<F? #BLIGCOG ^#L_ OA\A ip iXh nkhljko iq iXh nkhljko im iXh nkhljko

!=C> %RNL;=N;<F? #I<;FN ^#I_ OA\A kXn hXih nkhljko kXn hXih nkhljko kXq hXih nkhljko

!=C> %RNL;=N;<F? #IJJ?L ^#O_ OA\A qXp hXmh nkhljko qXp hXmh nkhljko mXo hXmh nkhljko

!=C> %RNL;=N;<F? ,?;> ^0<_ OA\A iXp iXh nkhljko iXp iXh nkhljko jXp iXh nkhljko

!=C> %RNL;=N;<F? -IFS<>?HOG ^-I_ OA\A kXi hXmh nkhljko kXl hXmh nkhljko whXmh hXmh nkhljko

!=C> %RNL;=N;<F? .C=E?F ^.C_ OA\A mXq hXmh nkhljko nXh hXmh nkhljko oXo hXmh nkhljko

!=C> %RNL;=N;<F? 3?F?HCOG ^3?_ OA\A whXmh hXmh nkhljko whXmh hXmh nkhljko whXmh hXmh nkhljko

!=C> %RNL;=N;<F? 3CFP?L ^!A_ OA\A whXjh hXjh nkhljko whXjh hXjh nkhljko whXjh hXjh nkhljko

!=C> %RNL;=N;<F? 4B;FFCOG ^4F_ OA\A whXhmh hXhmh nkhljko whXhmh hXhmh nkhljko whXhmh hXhmh nkhljko

!=C> %RNL;=N;<F? 5L;HCOG ^5_ OA\A hXln hXhmh nkhljko hXlm hXhmh nkhljko hXmi hXhmh nkhljko

!=C> %RNL;=N;<F? 6;H;>COG ^6_ OA\A jh mXh nkhljko jh mXh nkhljko jo mXh nkhljko

!=C> %RNL;=N;<F? :CH= ^:H_ OA\A ii mXh nkhljko ii mXh nkhljko io mXh nkhljko

!=C> %RNL;=N;<F? -?L=OLS ^(A_ OA\A whXhmh hXhmh nkhljko whXhmh hXhmh nkhljko whXhmh hXhmh nkhljko
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)EFI?9EA;J

#BLIGCOG ^6)_ OA\A whXj nkhkonn whXj hXj nkhkonn

-=K9CJ

(IN 7;N?L %RNX "ILIH ^"_ OA\A hXhmp nkhlihk whXhmh hXhmh nkhlmph whXhmh hXhmh nkhlmph

!=C> %RNL;=N;<F? !HNCGIHS ^3<_ OA\A whXjh nkhljko whXjh hXjh nkhljko

!=C> %RNL;=N;<F? !LM?HC= ^!M_ OA\A wiXh nkhljko wiXh iXh nkhljko

!=C> %RNL;=N;<F? ";LCOG ^";_ OA\A jk nkhljko ik hXmh nkhljko

!=C> %RNL;=N;<F? "?LSFFCOG ^"?_ OA\A whXjh nkhljko whXjh hXjh nkhljko

!=C> %RNL;=N;<F? "ILIH ^"_ OA\A wmXh nkhljko wmXh mXh nkhljko

!=C> %RNL;=N;<F? #;>GCOG ^#>_ OA\A whXih nkhljko whXih hXih nkhljko

!=C> %RNL;=N;<F? #BLIGCOG ^#L_ OA\A qXk nkhljko nXl iXh nkhljko

!=C> %RNL;=N;<F? #I<;FN ^#I_ OA\A kXm nkhljko lXo hXih nkhljko

!=C> %RNL;=N;<F? #IJJ?L ^#O_ OA\A lXj nkhljko qXq hXmh nkhljko

!=C> %RNL;=N;<F? ,?;> ^0<_ OA\A iXp nkhljko iXp iXh nkhljko

!=C> %RNL;=N;<F? -IFS<>?HOG ^-I_ OA\A whXmh nkhljko whXmh hXmh nkhljko

!=C> %RNL;=N;<F? .C=E?F ^.C_ OA\A mXi nkhljko lXo hXmh nkhljko

!=C> %RNL;=N;<F? 3?F?HCOG ^3?_ OA\A whXmh nkhljko whXmh hXmh nkhljko

!=C> %RNL;=N;<F? 3CFP?L ^!A_ OA\A whXjh nkhljko whXjh hXjh nkhljko

!=C> %RNL;=N;<F? 4B;FFCOG ^4F_ OA\A whXhmh nkhljko whXhmh hXhmh nkhljko

!=C> %RNL;=N;<F? 5L;HCOG ^5_ OA\A hXmh nkhljko hXlm hXhmh nkhljko

!=C> %RNL;=N;<F? 6;H;>COG ^6_ OA\A ji nkhljko jh mXh nkhljko

!=C> %RNL;=N;<F? :CH= ^:H_ OA\A qXo nkhljko ih mXh nkhljko

!=C> %RNL;=N;<F? -?L=OLS ^(A_ OA\A whXhmh nkhljko whXhmh hXhmh nkhljko
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2$, 1# "9K;@ $50U^ 2$, 1# "9K;@

)EFI?9EA;J

#BLIGCOG ^6)_ OA\A whXj hXj nkhkonn whXj hXj nkhkonn whXj hXj nkhkonn

-=K9CJ

(IN 7;N?L %RNX "ILIH ^"_ OA\A hXjk hXhmh nkhlihk hXim hXhmh nkhlmph

!=C> %RNL;=N;<F? !HNCGIHS ^3<_ OA\A whXjh hXjh nkhljko whXjh hXjh nkhljko

!=C> %RNL;=N;<F? !LM?HC= ^!M_ OA\A wiXh iXh nkhljko wiXh iXh nkhljko

!=C> %RNL;=N;<F? ";LCOG ^";_ OA\A ln hXmh nkhljko jp hXmh nkhljko

!=C> %RNL;=N;<F? "?LSFFCOG ^"?_ OA\A hXkh hXjh nkhljko hXjj hXjh nkhljko

!=C> %RNL;=N;<F? "ILIH ^"_ OA\A wmXh mXh nkhljko wmXh mXh nkhljko

!=C> %RNL;=N;<F? #;>GCOG ^#>_ OA\A hXii hXih nkhljko whXih hXih nkhljko

!=C> %RNL;=N;<F? #BLIGCOG ^#L_ OA\A in iXh nkhljko im iXh nkhljko

!=C> %RNL;=N;<F? #I<;FN ^#I_ OA\A lXn hXih nkhljko lXl hXih nkhljko

!=C> %RNL;=N;<F? #IJJ?L ^#O_ OA\A mXp hXmh nkhljko mXq hXmh nkhljko

!=C> %RNL;=N;<F? ,?;> ^0<_ OA\A kXj iXh nkhljko jXp iXh nkhljko

!=C> %RNL;=N;<F? -IFS<>?HOG ^-I_ OA\A whXmh hXmh nkhljko whXmh hXmh nkhljko

!=C> %RNL;=N;<F? .C=E?F ^.C_ OA\A ih hXmh nkhljko oXo hXmh nkhljko

!=C> %RNL;=N;<F? 3?F?HCOG ^3?_ OA\A whXmh hXmh nkhljko whXmh hXmh nkhljko

!=C> %RNL;=N;<F? 3CFP?L ^!A_ OA\A whXjh hXjh nkhljko whXjh hXjh nkhljko

!=C> %RNL;=N;<F? 4B;FFCOG ^4F_ OA\A hXhmo hXhmh nkhljko whXhmh hXhmh nkhljko

!=C> %RNL;=N;<F? 5L;HCOG ^5_ OA\A hXlo hXhmh nkhljko hXmn hXhmh nkhljko

!=C> %RNL;=N;<F? 6;H;>COG ^6_ OA\A jp mXh nkhljko kj mXh nkhljko

!=C> %RNL;=N;<F? :CH= ^:H_ OA\A jn mXh nkhljko im mXh nkhljko

!=C> %RNL;=N;<F? -?L=OLS ^(A_ OA\A whXhmh hXhmh nkhljko whXhmh hXhmh nkhljko

2$, v 2?JILN;<F? $?N?=NCIH ,CGCN
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#9C;LC9K=< 09I9D=K=IJ

#BFIL>;H? ^4IN;F_ OA\A whXhhjh hXhhjh nkimqqo

IUJ]$$$ u JUJ]$$$ OA\A whXhhjh hXhhjh nkimqqo

IUJ]$$% u JUJ]$$% OA\A whXhhjh hXhhjh nkimqqo

IUJ]$$4 u JUJ]$$4 OA\A whXhhjh hXhhjh nkimqqo

4IN;F %H>IMOF@;H OA\A whXhhjh hXhhjh nkimqqo

4IN;F 0#" OA\A whXhim hXhim nkimqqo

0=JKA;A<=J Y (=I:A;A<=J

!F>LCH OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

;]#BFIL>;H? OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

A]#BFIL>;H? OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

IUJ]$$$ OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

JUJ]$$$ OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

IUJ]$$% OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

JUJ]$$% OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

IUJ]$$4 OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

JUJ]$$4 OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

$C?F>LCH OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

,CH>;H? OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

%H>IMOF@;H ) ^;FJB;_ OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

%H>IMOF@;H )) ^<?N;_ OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

%H>LCH OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

(?JN;=BFIL OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

(?JN;=BFIL ?JIRC>? OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

(?R;=BFILI<?HT?H? OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

(?R;=BFILI<ON;>C?H? OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

(?R;=BFILI?NB;H? OA\A whXhhjh hXhhjh nkiqpjj whXhhjh hXhhjh nkiqpjj

-?NBIRS=BFIL OA\A whXhhmh hXhhmh nkiqpjj whXhhmh hXhhmh nkiqpjj

!LI=FIL ijlj OA\A whXhim hXhim nkiqpjj whXhim hXhim nkiqpjj

!LI=FIL ijlp OA\A whXhim hXhim nkiqpjj whXhim hXhim nkiqpjj

!LI=FIL ijml OA\A whXhim hXhim nkiqpjj whXhim hXhim nkiqpjj

!LI=FIL ijnh OA\A whXhim hXhim nkiqpjj whXhim hXhim nkiqpjj

3LIIF?9K= 2=;FM=IO ViW

jUlUmUn]4?NL;=BFILI]G]RSF?H? t oj nkiqpjj on nkiqpjj

$?=;=BFILI<CJB?HSF t iij nkiqpjj ijm nkiqpjj
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#9C;LC9K=< 09I9D=K=IJ

-?NBSFH;JBNB;F?H?U j]^i]_ OA\A whXhhoi hXhhoi nkimqqh

0FCO9IFD9KA; (O<IF;9I:FEJ

!=?H;JBNB?H? OA\A whXhhmh hXhhmh nkipikq

!=?H;JBNBSF?H? OA\A whXhhmh hXhhmh nkipikq

!HNBL;=?H? OA\A whXhhmh hXhhmh nkipikq

"?HTI^;_;HNBL;=?H? OA\A whXhhmh hXhhmh nkipikq

"?HTI^;_JSL?H? OA\A whXhhmh hXhhmh nkipikq

"?HTI^<\D_@FOIL;HNB?H? OA\A whXhhmh hXhhmh nkipikq

"?HTI^AUBUC_J?LSF?H? OA\A whXhhmh hXhhmh nkipikq

"?HTI^E_@FOIL;HNB?H? OA\A whXhhmh hXhhmh nkipikq

#BLSM?H? OA\A whXhhmh hXhhmh nkipikq

$C<?HT^;UB_;HNBL;=?H? OA\A whXhhmh hXhhmh nkipikq

&FOIL;HNB?H? OA\A whXhhmh hXhhmh nkipikq

&FOIL?H? OA\A whXhhmh hXhhmh nkipikq

)H>?HI^iUjUk]=>_JSL?H? OA\A whXhhmh hXhhmh nkipikq

i]-?NBSFH;JBNB;F?H? OA\A whXhhmh hXhhmh nkipikq

j]-?NBSFH;JBNB;F?H? OA\A whXhhmh hXhhmh nkipikq

.;JBNB;F?H? OA\A whXhhmh hXhhmh nkipikq

0B?H;HNBL?H? OA\A whXhhmh hXhhmh nkipikq

0SL?H? OA\A whXhhmh hXhhmh nkipikq

3LIIF?9K= 2=;FM=IO ViW

$ih]!HNBL;=?H? t ihh nkipikq

$il]4?LJB?HSF ^&3_ t ihq nkipikq

$p]!=?H;JBNBSF?H? t qm nkipikq
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)EFI?9EA;J

-ICMNOL? t ij nkhljpk mXj nkhliql mXq in iXh nkhljpk

#9C;LC9K=< 09I9D=K=IJ

iUk]$C=BFILIJLIJ?H? ^=CMuNL;HM_ OA\A whXhmh njqqmhp whXhmh njqqmhp whXhmh whXhmh hXhmh njqqmhp

6FC9KAC= /I?9EA;J

!=?NIH? ^j]0LIJ;HIH?_ OA\A whXmh nkhkmhk whXmh nkhkmhk whXmh whXmh hXmh nkhkmhk

"?HT?H? OA\A whXhjh nkhkmhk whXhjh nkhkmhk whXhjh whXhjh hXhjh nkhkmhk

"LIGI>C=BFILIG?NB;H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

"LIGI@ILG OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

"LIGIG?NB;H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

#;L<IH 4?NL;=BFILC>? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

#BFILI<?HT?H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

#BFILI@ILG OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

$C<LIGI=BFILIG?NB;H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

iUj]$C=BFILI<?HT?H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

iUk]$C=BFILI<?HT?H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

iUl]$C=BFILI<?HT?H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

$C=BFILI>C@FOILIG?NB;H? ^&2%/. ij_ OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

iUi]$C=BFILI?NB;H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

iUj]$C=BFILI?NB;H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

iUi]$C=BFILI?NBSF?H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

=CM]iUj]$C=BFILI?NBSF?H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

NL;HM]iUj]$C=BFILI?NBSF?H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

iUj]$C=BFILIJLIJ;H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

=CM]iUk]$C=BFILIJLIJ?H? OA\A whXhkh nkhkmhk whXhkh nkhkmhk whXhkh whXhkh hXhkh nkhkmhk

NL;HM]iUk]$C=BFILIJLIJ?H? OA\A whXhlh nkhkmhk whXhlh nkhkmhk whXhlh whXhlh hXhlh nkhkmhk

%NBSF<?HT?H? OA\A whXhjh nkhkmhk whXhjh nkhkmhk whXhjh whXhjh hXhjh nkhkmhk

%NBSF?H? $C<LIGC>? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

(?R;H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

-?NBSF?H? #BFILC>?^$C=BFILIG?NB;H?_ OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

-?NBSF %NBSF +?NIH? ^j]"ON;HIH?_ OA\A whXmh nkhkmhk whXmh nkhkmhk whXmh whXmh hXmh nkhkmhk

-?NBSF )MI<ONSF +?NIH? OA\A whXmh nkhkmhk whXmh nkhkmhk whXmh whXmh hXmh nkhkmhk

-?NBSF N]<ONSF ?NB?L ^-4"%_ OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

3NSL?H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

iUiUiUj]4?NL;=BFILI?NB;H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

iUiUjUj]4?NL;=BFILI?NB;H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk
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4?NL;=BFILI?NBSF?H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

4IFO?H? OA\A whXhjh nkhkmhk whXhjh nkhkmhk whXhjh whXhjh hXhjh nkhkmhk

iUiUi]4LC=BFILI?NB;H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

iUiUj]4LC=BFILI?NB;H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

4LC=BFILI?NBSF?H? OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

4LC=BFILI@FOILIG?NB;H? ^&2%/. ii_ OA\A whXhmh nkhkmhk whXhmh nkhkmhk whXhmh whXhmh hXhmh nkhkmhk

6CHSF #BFILC>? OA\A whXhjh nkhkmhk whXhjh nkhkmhk whXhjh whXhjh hXhjh nkhkmhk

JuG]8SF?H? OA\A whXhjh nkhkmhk whXhjh nkhkmhk whXhjh whXhjh hXhjh nkhkmhk

I]8SF?H? OA\A whXhjh nkhkmhk whXhjh nkhkmhk whXhjh whXhjh hXhjh nkhkmhk

4IN;F 8SF?H?M OA\A whXhjh nkhkmhk whXhjh nkhkmhk whXhjh whXhjh hXhjh nkhkmhk

&i ^#n]#ih_ OA\A wih nkhkmhk wih nkhkmhk wih wih ih nkhkmhk

&i ^#n]#ih_ ] "4%8 OA\A wih nkhkmhk wih nkhkmhk wih wih ih nkhkmhk

&_U&a (O<IF;9I:FEJ

&j ^#ih]#in (S>LI=;L<IHM_ OA\A wih nkhnqjo wih nkhnqjo wih wih ih nkhnqjo

&k ^#in]#kl (S>LI=;L<IHM_ OA\A wmh nkhnqjo wmh nkhnqjo wmh wmh mh nkhnqjo

&l ^#kl]#mh (S>LI=;L<IHM_ OA\A wmh nkhnqjo wmh nkhnqjo wmh wmh mh nkhnqjo

2?;=B?> ";M?FCH? ;N #mh OA\A 9?M nkhnqjo 9?M nkhnqjo 9?M 9?M nkhnqjo

3LIIF?9K= 2=;FM=IO ViW

I]4?LJB?HSF t qk nkhnqjo ihn nkhnqjo qk ihh nkhnqjo

l]"LIGI@FOILI<?HT?H? t qm nkhkmhk qn nkhkmhk qm ql nkhkmhk

$ih]I]8SF?H? t ihl nkhkmhk iih nkhkmhk ihk iho nkhkmhk

$l]iUj]$C=BFILI?NB;H? t qq nkhkmhk qq nkhkmhk qq qp nkhkmhk

$p]4IFO?H? t qq nkhkmhk qq nkhkmhk qp qp nkhkmhk
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)EFI?9EA;J

-ICMNOL? t lXq lXj iXh nkhljpk

#9C;LC9K=< 09I9D=K=IJ

iUk]$C=BFILIJLIJ?H? ^=CMuNL;HM_ OA\A whXhmh whXhmh hXhmh njqqmhp

6FC9KAC= /I?9EA;J

!=?NIH? ^j]0LIJ;HIH?_ OA\A whXmh whXmh hXmh nkhkmhk

"?HT?H? OA\A whXhjh whXhjh hXhjh nkhkmhk

"LIGI>C=BFILIG?NB;H? OA\A whXhmh whXhmh hXhmh nkhkmhk

"LIGI@ILG OA\A whXhmh whXhmh hXhmh nkhkmhk

"LIGIG?NB;H? OA\A whXhmh whXhmh hXhmh nkhkmhk

#;L<IH 4?NL;=BFILC>? OA\A whXhmh whXhmh hXhmh nkhkmhk

#BFILI<?HT?H? OA\A whXhmh whXhmh hXhmh nkhkmhk

#BFILI@ILG OA\A whXhmh whXhmh hXhmh nkhkmhk

$C<LIGI=BFILIG?NB;H? OA\A whXhmh whXhmh hXhmh nkhkmhk

iUj]$C=BFILI<?HT?H? OA\A whXhmh whXhmh hXhmh nkhkmhk

iUk]$C=BFILI<?HT?H? OA\A whXhmh whXhmh hXhmh nkhkmhk

iUl]$C=BFILI<?HT?H? OA\A whXhmh whXhmh hXhmh nkhkmhk

$C=BFILI>C@FOILIG?NB;H? ^&2%/. ij_ OA\A whXhmh whXhmh hXhmh nkhkmhk

iUi]$C=BFILI?NB;H? OA\A whXhmh whXhmh hXhmh nkhkmhk

iUj]$C=BFILI?NB;H? OA\A whXhmh whXhmh hXhmh nkhkmhk

iUi]$C=BFILI?NBSF?H? OA\A whXhmh whXhmh hXhmh nkhkmhk

=CM]iUj]$C=BFILI?NBSF?H? OA\A whXhmh whXhmh hXhmh nkhkmhk

NL;HM]iUj]$C=BFILI?NBSF?H? OA\A whXhmh whXhmh hXhmh nkhkmhk

iUj]$C=BFILIJLIJ;H? OA\A whXhmh whXhmh hXhmh nkhkmhk

=CM]iUk]$C=BFILIJLIJ?H? OA\A whXhkh whXhkh hXhkh nkhkmhk

NL;HM]iUk]$C=BFILIJLIJ?H? OA\A whXhlh whXhlh hXhlh nkhkmhk

%NBSF<?HT?H? OA\A whXhjh whXhjh hXhjh nkhkmhk

%NBSF?H? $C<LIGC>? OA\A whXhmh whXhmh hXhmh nkhkmhk

(?R;H? OA\A whXhmh whXhmh hXhmh nkhkmhk

-?NBSF?H? #BFILC>?^$C=BFILIG?NB;H?_ OA\A whXhmh whXhmh hXhmh nkhkmhk

-?NBSF %NBSF +?NIH? ^j]"ON;HIH?_ OA\A whXmh whXmh hXmh nkhkmhk

-?NBSF )MI<ONSF +?NIH? OA\A whXmh whXmh hXmh nkhkmhk

-?NBSF N]<ONSF ?NB?L ^-4"%_ OA\A whXhmh whXhmh hXhmh nkhkmhk

3NSL?H? OA\A whXhmh whXhmh hXhmh nkhkmhk

iUiUiUj]4?NL;=BFILI?NB;H? OA\A whXhmh whXhmh hXhmh nkhkmhk

iUiUjUj]4?NL;=BFILI?NB;H? OA\A whXhmh whXhmh hXhmh nkhkmhk
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4?NL;=BFILI?NBSF?H? OA\A whXhmh whXhmh hXhmh nkhkmhk

4IFO?H? OA\A whXhjh whXhjh hXhjh nkhkmhk

iUiUi]4LC=BFILI?NB;H? OA\A whXhmh whXhmh hXhmh nkhkmhk

iUiUj]4LC=BFILI?NB;H? OA\A whXhmh whXhmh hXhmh nkhkmhk

4LC=BFILI?NBSF?H? OA\A whXhmh whXhmh hXhmh nkhkmhk

4LC=BFILI@FOILIG?NB;H? ^&2%/. ii_ OA\A whXhmh whXhmh hXhmh nkhkmhk

6CHSF #BFILC>? OA\A whXhjh whXhjh hXhjh nkhkmhk

JuG]8SF?H? OA\A whXhjh whXhjh hXhjh nkhkmhk

I]8SF?H? OA\A whXhjh whXhjh hXhjh nkhkmhk

4IN;F 8SF?H?M OA\A whXhjh whXhjh hXhjh nkhkmhk

&i ^#n]#ih_ OA\A wih wih ih nkhkmhk

&i ^#n]#ih_ ] "4%8 OA\A wih wih ih nkhkmhk

&_U&a (O<IF;9I:FEJ

&j ^#ih]#in (S>LI=;L<IHM_ OA\A wih wih ih nkhnqjo

&k ^#in]#kl (S>LI=;L<IHM_ OA\A wmh wmh mh nkhnqjo

&l ^#kl]#mh (S>LI=;L<IHM_ OA\A wmh wmh mh nkhnqjo

2?;=B?> ";M?FCH? ;N #mh OA\A 9?M 9?M nkhnqjo

3LIIF?9K= 2=;FM=IO ViW

I]4?LJB?HSF t qp qj nkhnqjo

l]"LIGI@FOILI<?HT?H? t qm qm nkhkmhk

$ih]I]8SF?H? t ihh ihn nkhkmhk

$l]iUj]$C=BFILI?NB;H? t qp qq nkhkmhk

$p]4IFO?H? t qp qp nkhkmhk
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"6 ,9:J )$R +00hpl $OJ #FCC=;K=<R jhiq\hp\jk
39DGC= )$R -7]i]i

-9KIANR 3ICF
3@AGG=<R

2=;=AM=<R jhiq\hp\jn

3NLIHA !=C> ,?;=B;<F? -?N;FM <S )#0-3 )#0\-3 nkhljko jhiq\hp\jp jhiq\hp\kh 6CPC;H; #;HTIHC?LC

4=JK $=J;IAGKAFE )EJKILD=EK9KAFE "9K;@ %NKI9;K=< $9K= !E9COP=< !E9COJK

"6 ,9:J )$R +00hpm #FCC=;K=<R jhiq\hp\jk
39DGC= )$R -7]j]i

-9KIANR 3ICF
3@AGG=<R

2=;=AM=<R jhiq\hp\jn

(IN 7;N?L %RNL;=N;<F? "ILIH )#0 nkhlmph jhiq\hp\jp jhiq\hp\jq !TCN; &;T;?FC

iUk]$C=BFILIJLIJ?H? 3OG #!,# njqqmhp .\! jhiq\hp\jq !ONIG;N?> 3N;N=BE

(?R;P;F?HN #BLIGCOG CH 3ICF <S )# )#\30%# nkhkonn jhiq\hp\jp jhiq\hp\jq 2OJCH>?L 3CBIN;

0?NLIF?OG (S>LI=;L<IHM &j]&l CH 3ICF '#\&)$ nkhnqjo jhiq\hp\jq jhiq\hp\kh 0L;<BDIN 'OF;NC

3NLIHA !=C> ,?;=B;<F? -?N;FM <S )#0-3 )#0\-3 nkhljko jhiq\hp\jp jhiq\hp\kh 6CPC;H; #;HTIHC?LC

-ICMNOL? "!, nkhliql .\! jhiq\hp\jp -;HJL??N +;OL

3C?P?U omOG 3)%6 nkhlipj .\! jhiq\hp\jq 'OLJL??N +;OL

6IF;NCF? /LA;HC= #IGJIOH>M ;H> &i 0(#M '#\-3&$ nkhkmhk .\! jhiq\hp\jq 8O?GCHA *C;HA

4=JK $=J;IAGKAFE )EJKILD=EK9KAFE "9K;@ %NKI9;K=< $9K= !E9COP=< !E9COJK

"6 ,9:J )$R +00hpn #FCC=;K=<R jhiq\hp\jk
39DGC= )$R -7]k]i

-9KIANR 3ICF
3@AGG=<R

2=;=AM=<R jhiq\hp\jn

(IN 7;N?L %RNL;=N;<F? "ILIH )#0 nkhlihk jhiq\hp\jp jhiq\hp\jq *IFFS *IBH

iUk]$C=BFILIJLIJ?H? 3OG #!,# njqqmhp .\! jhiq\hp\jq !ONIG;N?> 3N;N=BE

(?R;P;F?HN #BLIGCOG CH 3ICF <S )# )#\30%# nkhkonn jhiq\hp\jp jhiq\hp\jq 2OJCH>?L 3CBIN;

0?NLIF?OG (S>LI=;L<IHM &j]&l CH 3ICF '#\&)$ nkhnqjo jhiq\hp\jq jhiq\hp\kh 0L;<BDIN 'OF;NC

3NLIHA !=C> ,?;=B;<F? -?N;FM <S )#0-3 )#0\-3 nkhljko jhiq\hp\jp jhiq\hp\kh 6CPC;H; #;HTIHC?LC

-ICMNOL? "!, nkhljpk .\! jhiq\hp\jp #BOH 9;H

6IF;NCF? /LA;HC= #IGJIOH>M ;H> &i 0(#M '#\-3&$ nkhkmhk .\! jhiq\hp\jq 8O?GCHA *C;HA

0;A? ik I@ kh
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"6 ,;<M *I< eW "q.nqio

2?JILN $;N?W jhiq\hq\ih

!2#!$)3 #;H;>; )H=

#FC?HN 0LID?=N eW khhjqpop

3;GJF?L )HCNC;FMW ,'

4%34 35--!28

4=JK $=J;IAGKAFE )EJKILD=EK9KAFE "9K;@ %NKI9;K=< $9K= !E9COP=< !E9COJK

"6 ,9:J )$R +00hpo #FCC=;K=<R jhiq\hp\jk
39DGC= )$R -7]l]i

-9KIANR 3ICF
3@AGG=<R

2=;=AM=<R jhiq\hp\jn

(IN 7;N?L %RNL;=N;<F? "ILIH )#0 nkhlmph jhiq\hp\jp jhiq\hp\jq !TCN; &;T;?FC

iUk]$C=BFILIJLIJ?H? 3OG #!,# njqqmhp .\! jhiq\hp\jq !ONIG;N?> 3N;N=BE

(?R;P;F?HN #BLIGCOG CH 3ICF <S )# )#\30%# nkhkonn jhiq\hp\jp jhiq\hp\jq 2OJCH>?L 3CBIN;

0?NLIF?OG (S>LI=;L<IHM &j]&l CH 3ICF '#\&)$ nkhnqjo jhiq\hp\jq jhiq\hp\kh 0L;<BDIN 'OF;NC

3NLIHA !=C> ,?;=B;<F? -?N;FM <S )#0-3 )#0\-3 nkhljko jhiq\hp\jp jhiq\hp\kh 6CPC;H; #;HTIHC?LC

-ICMNOL? "!, nkhljpk .\! jhiq\hp\jp #BOH 9;H

/# 0?MNC=C>?M ^3?F?=N?>_ b 0#" '#\%#$ nkiqpjj jhiq\hq\hn jhiq\hq\hp -;BGO>OF +B;H

/# 0?MNC=C>?M 3OGG?> 0;L;G?N?LM #!,# nkimqqo .\! jhiq\hq\hq !ONIG;N?> 3N;N=BE

6IF;NCF? /LA;HC= #IGJIOH>M ;H> &i 0(#M '#\-3&$ nkhkmhk .\! jhiq\hp\jq 8O?GCHA *C;HA

4=JK $=J;IAGKAFE )EJKILD=EK9KAFE "9K;@ %NKI9;K=< $9K= !E9COP=< !E9COJK

"6 ,9:J )$R +00hpo $OJ #FCC=;K=<R jhiq\hp\jk
39DGC= )$R -7]l]i

-9KIANR 3ICF
3@AGG=<R

2=;=AM=<R jhiq\hp\jn

(IN 7;N?L %RNL;=N;<F? "ILIH )#0 nkhlmph jhiq\hp\jp jhiq\hp\jq !TCN; &;T;?FC

/# 0?MNC=C>?M ^3?F?=N?>_ b 0#" '#\%#$ nkiqpjj jhiq\hq\hn jhiq\hq\hp -;BGO>OF +B;H

4=JK $=J;IAGKAFE )EJKILD=EK9KAFE "9K;@ %NKI9;K=< $9K= !E9COP=< !E9COJK

"6 ,9:J )$R +00hpp #FCC=;K=<R jhiq\hp\jk
39DGC= )$R "(]i]i

-9KIANR 3ICF
3@AGG=<R

2=;=AM=<R jhiq\hp\jn

(IN 7;N?L %RNL;=N;<F? "ILIH )#0 nkhlihk jhiq\hp\jp jhiq\hp\jq *IFFS *IBH

iUk]$C=BFILIJLIJ?H? 3OG #!,# njqqmhp .\! jhiq\hp\jq !ONIG;N?> 3N;N=BE

(?R;P;F?HN #BLIGCOG CH 3ICF <S )# )#\30%# nkhkonn jhiq\hp\jp jhiq\hp\jq 2OJCH>?L 3CBIN;

0?NLIF?OG (S>LI=;L<IHM &j]&l CH 3ICF '#\&)$ nkhnqjo jhiq\hp\jq jhiq\hp\kh 0L;<BDIN 'OF;NC

3NLIHA !=C> ,?;=B;<F? -?N;FM <S )#0-3 )#0\-3 nkhljko jhiq\hp\jp jhiq\hp\kh 6CPC;H; #;HTIHC?LC

-ICMNOL? "!, nkhljpk .\! jhiq\hp\jp #BOH 9;H

6IF;NCF? /LA;HC= #IGJIOH>M ;H> &i 0(#M '#\-3&$ nkhkmhk .\! jhiq\hp\jq 8O?GCHA *C;HA

4=JK $=J;IAGKAFE )EJKILD=EK9KAFE "9K;@ %NKI9;K=< $9K= !E9COP=< !E9COJK

"6 ,9:J )$R +00hpp $OJ #FCC=;K=<R jhiq\hp\jk
39DGC= )$R "(]i]i

-9KIANR 3ICF
3@AGG=<R

2=;=AM=<R jhiq\hp\jn

(?R;P;F?HN #BLIGCOG CH 3ICF <S )# )#\30%# nkhkonn jhiq\hp\jp jhiq\hp\jq 2OJCH>?L 3CBIN;

4=JK $=J;IAGKAFE )EJKILD=EK9KAFE "9K;@ %NKI9;K=< $9K= !E9COP=< !E9COJK

"6 ,9:J )$R +00hpq #FCC=;K=<R jhiq\hp\jk
39DGC= )$R $50]i

-9KIANR 3ICF
3@AGG=<R

2=;=AM=<R jhiq\hp\jn

(IN 7;N?L %RNL;=N;<F? "ILIH )#0 nkhlmph jhiq\hp\jp jhiq\hp\jq !TCN; &;T;?FC

iUk]$C=BFILIJLIJ?H? 3OG #!,# njqqmhp .\! jhiq\hp\jq !ONIG;N?> 3N;N=BE

(?R;P;F?HN #BLIGCOG CH 3ICF <S )# )#\30%# nkhkonn jhiq\hp\jp jhiq\hp\jq 2OJCH>?L 3CBIN;

0?NLIF?OG (S>LI=;L<IHM &j]&l CH 3ICF '#\&)$ nkhnqjo jhiq\hp\jq jhiq\hp\kh 0L;<BDIN 'OF;NC

0;A? il I@ kh
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2?JILN $;N?W jhiq\hq\ih

!2#!$)3 #;H;>; )H=

#FC?HN 0LID?=N eW khhjqpop

3;GJF?L )HCNC;FMW ,'

4%34 35--!28

4=JK $=J;IAGKAFE )EJKILD=EK9KAFE "9K;@ %NKI9;K=< $9K= !E9COP=< !E9COJK

"6 ,9:J )$R +00hpq #FCC=;K=<R jhiq\hp\jk
39DGC= )$R $50]i

-9KIANR 3ICF
3@AGG=<R

2=;=AM=<R jhiq\hp\jn

3NLIHA !=C> ,?;=B;<F? -?N;FM <S )#0-3 )#0\-3 nkhljko jhiq\hp\jp jhiq\hp\kh 6CPC;H; #;HTIHC?LC

-ICMNOL? "!, nkhljpk .\! jhiq\hp\jp #BOH 9;H

6IF;NCF? /LA;HC= #IGJIOH>M ;H> &i 0(#M '#\-3&$ nkhkmhk .\! jhiq\hp\jq 8O?GCHA *C;HA

0;A? im I@ kh
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"6 ,;<M *I< eW "q.nqio

2?JILN $;N?W jhiq\hq\ih
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#FC?HN 0LID?=N eW khhjqpop

3;GJF?L )HCNC;FMW ,'
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%;=B N?GJ?L;NOL? CM NB? ;P?L;A? I@ OJ NI NBL?? =IIF?L N?GJ?L;NOL?M N;E?H ;N L?=?CJN

0;=E;A? i pXkd#

2?PCM?> 2?JILN ^jhiq\hq\hq_W /# 0?MNC=C>?M ;H> 0!( ;H;FSMCM ;>>?> J?L =FC?HN L?KO?MNX

2=JLCKJ I=C9K= FECO KF K@= AK=DJ K=JK=<S

0;A? in I@ kh
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!2#!$)3 #;H;>; )H=

#FC?HN 0LID?=N eW khhjqpop

3;GJF?L )HCNC;FMW ,'

15!,)48 !3352!.#% 2%0/24"6 ,;<M *I< eW "q.nqio

2?JILN $;N?W jhiq\hq\ih

1# "9K;@ 09I9D=K=I $9K= i 2=;FM=IO 1# ,ADAKJ i 2=;FM=IO 1# ,ADAKJ 69CL= 5.)43 69CL= ViW 1# ,ADAKJ i 2=;FM=IO 1# ,ADAKJ

-9KIAN 3GAB= 30)+%$ ",!.+ -=K@F< "C9EB 20$ 1# 3K9E<9I<

nkhkmhk l]"LIGI@FOILI<?HT?H? jhiq\hp\jp ihi nh ] ilh ihi nh ] ilh ql t

nkhkmhk $ih]I]8SF?H? jhiq\hp\jp iho nh ] ikh ihl nh ] ikh qm t

nkhkmhk $l]iUj]$C=BFILI?NB;H? jhiq\hp\jp ihi nh ] ilh ihh nh ] ilh ihi t

nkhkmhk $p]4IFO?H? jhiq\hp\jp qq nh ] ilh qp nh ] ilh qo t

nkhnqjo I]4?LJB?HSF jhiq\hp\jq qn nh ] ikh qm nh ] ikh pq t

nkipikq $ih]!HNBL;=?H? jhiq\hq\hn qo mh ] ikh qm mh ] ikh qp t

nkipikq $il]4?LJB?HSF ^&3_ jhiq\hq\hn ihp mh ] ikh ihl mh ] ikh ihn t

nkipikq $p]!=?H;JBNBSF?H? jhiq\hq\hn ihh mh ] ikh qm mh ] ikh qm t

nkiqpjj jUlUmUn]4?NL;=BFILI]G]RSF?H? jhiq\hq\hp oq mh ] ikh pl mh ] ikh ol t

nkiqpjj $?=;=BFILI<CJB?HSF jhiq\hq\hp iji mh ] ikh iiq mh ] ikh iij t

nkhkmhk iUiUiUj]4?NL;=BFILI?NB;H? jhiq\hp\jp iho nh ] ilh ihn nh ] ikh whXhmh OA\A .# mh

nkhkmhk iUiUi]4LC=BFILI?NB;H? jhiq\hp\jp qp nh ] ilh ihh nh ] ikh whXhmh OA\A .# mh

nkhkmhk iUiUjUj]4?NL;=BFILI?NB;H? jhiq\hp\jp ihi nh ] ilh ihh nh ] ikh whXhmh OA\A .# mh

nkhkmhk iUiUj]4LC=BFILI?NB;H? jhiq\hp\jp ihh nh ] ilh ihh nh ] ikh whXhmh OA\A .# mh

nkhkmhk iUi]$C=BFILI?NB;H? jhiq\hp\jp qk nh ] ilh qm nh ] ikh whXhmh OA\A .# mh

nkhkmhk iUi]$C=BFILI?NBSF?H? jhiq\hp\jp qq nh ] ilh ihj nh ] ikh whXhmh OA\A .# mh

nkhkmhk iUj]$C=BFILI<?HT?H? jhiq\hp\jp qq nh ] ilh qm nh ] ikh whXhmh OA\A .# mh

nkhkmhk iUj]$C=BFILI?NB;H? jhiq\hp\jp ihh nh ] ilh ihi nh ] ikh whXhmh OA\A .# mh

nkhkmhk iUj]$C=BFILIJLIJ;H? jhiq\hp\jp po nh ] ilh po nh ] ikh whXhmh OA\A .# mh

nkhkmhk iUk]$C=BFILI<?HT?H? jhiq\hp\jp ihh nh ] ilh qm nh ] ikh whXhmh OA\A .# mh

nkhkmhk iUl]$C=BFILI<?HT?H? jhiq\hp\jp ihp nh ] ilh ihi nh ] ikh whXhmh OA\A .# mh

nkhkmhk !=?NIH? ^j]0LIJ;HIH?_ jhiq\hp\jp qn nh ] ilh qp nh ] ilh whXmh OA\A .# mh

nkhkmhk "?HT?H? jhiq\hp\jp qi nh ] ilh qj nh ] ikh whXhjh OA\A .# mh

nkhkmhk "LIGI>C=BFILIG?NB;H? jhiq\hp\jp ql nh ] ilh ql nh ] ikh whXhmh OA\A .# mh

nkhkmhk "LIGI@ILG jhiq\hp\jp ihh nh ] ilh qp nh ] ikh whXhmh OA\A .# mh

nkhkmhk "LIGIG?NB;H? jhiq\hp\jp iii nh ] ilh iio nh ] ilh whXhmh OA\A .# mh

nkhkmhk #;L<IH 4?NL;=BFILC>? jhiq\hp\jp qp nh ] ilh ihh nh ] ikh whXhmh OA\A .# mh

nkhkmhk #BFILI<?HT?H? jhiq\hp\jp qp nh ] ilh qn nh ] ikh whXhmh OA\A .# mh

nkhkmhk #BFILI@ILG jhiq\hp\jp ql nh ] ilh qn nh ] ikh whXhmh OA\A .# mh

nkhkmhk =CM]iUj]$C=BFILI?NBSF?H? jhiq\hp\jp qo nh ] ilh qo nh ] ikh whXhmh OA\A .# mh

nkhkmhk =CM]iUk]$C=BFILIJLIJ?H? jhiq\hp\jp op nh ] ilh op nh ] ikh whXhkh OA\A .# mh

nkhkmhk $C<LIGI=BFILIG?NB;H? jhiq\hp\jp ihj nh ] ilh ihi nh ] ikh whXhmh OA\A .# mh

0;A? io I@ kh
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-9KIAN 3GAB= 30)+%$ ",!.+ -=K@F< "C9EB 20$ 1# 3K9E<9I<

nkhkmhk $C=BFILI>C@FOILIG?NB;H? ^&2%/. ij_ jhiq\hp\jp qp nh ] ilh ijo nh ] ilh whXhmh OA\A .# mh

nkhkmhk %NBSF<?HT?H? jhiq\hp\jp pq nh ] ilh pn nh ] ikh whXhjh OA\A .# mh

nkhkmhk %NBSF?H? $C<LIGC>? jhiq\hp\jp ihi nh ] ilh ihh nh ] ikh whXhmh OA\A .# mh

nkhkmhk &i ^#n]#ih_ ] "4%8 jhiq\hp\jp wih OA\A .# kh

nkhkmhk &i ^#n]#ih_ jhiq\hp\jp qq nh ] ilh qn ph ] ijh wih OA\A .# kh

nkhkmhk (?R;H? jhiq\hp\jp qi nh ] ilh ql nh ] ikh whXhmh OA\A .# mh

nkhkmhk -?NBSF %NBSF +?NIH? ^j]"ON;HIH?_ jhiq\hp\jp pq nh ] ilh qh nh ] ilh whXmh OA\A .# mh

nkhkmhk -?NBSF )MI<ONSF +?NIH? jhiq\hp\jp pj nh ] ilh pj nh ] ikh whXmh OA\A .# mh

nkhkmhk -?NBSF N]<ONSF ?NB?L ^-4"%_ jhiq\hp\jp po nh ] ilh po nh ] ikh whXhmh OA\A .# mh

nkhkmhk -?NBSF?H? #BFILC>?^$C=BFILIG?NB;H?_ jhiq\hp\jp qk nh ] ilh qm nh ] ikh whXhmh OA\A .# mh

nkhkmhk I]8SF?H? jhiq\hp\jp qi nh ] ilh pp nh ] ikh whXhjh OA\A .# mh

nkhkmhk JuG]8SF?H? jhiq\hp\jp qj nh ] ilh pq nh ] ikh whXhjh OA\A .# mh

nkhkmhk 3NSL?H? jhiq\hp\jp qh nh ] ilh po nh ] ikh whXhmh OA\A .# mh

nkhkmhk 4?NL;=BFILI?NBSF?H? jhiq\hp\jp ihi nh ] ilh qq nh ] ikh whXhmh OA\A .# mh

nkhkmhk 4IFO?H? jhiq\hp\jp pq nh ] ilh pp nh ] ikh whXhjh OA\A .# mh

nkhkmhk 4IN;F 8SF?H?M jhiq\hp\jp whXhjh OA\A .# mh

nkhkmhk NL;HM]iUj]$C=BFILI?NBSF?H? jhiq\hp\jp ihi nh ] ilh ihj nh ] ikh whXhmh OA\A .# mh

nkhkmhk NL;HM]iUk]$C=BFILIJLIJ?H? jhiq\hp\jp op nh ] ilh on nh ] ikh whXhlh OA\A .# mh

nkhkmhk 4LC=BFILI?NBSF?H? jhiq\hp\jp ihp nh ] ilh ihp nh ] ikh whXhmh OA\A .# mh

nkhkmhk 4LC=BFILI@FOILIG?NB;H? ^&2%/. ii_ jhiq\hp\jp iio nh ] ilh ijk nh ] ikh whXhmh OA\A .# mh

nkhkmhk 6CHSF #BFILC>? jhiq\hp\jp ihk nh ] ilh iii nh ] ikh whXhjh OA\A .# mh

nkhkonn #BLIGCOG ^6)_ jhiq\hp\jq ko ^i_ oh ] ikh ihi ph ] ijh whXj OA\A .# km

nkhlihk (IN 7;N?L %RNX "ILIH ^"_ jhiq\hp\jq ihj om ] ijm ihm om ] ijm whXhmh OA\A kXn lh

nkhlipj 3C?P? ] ejhh ^whXhomGG_ jhiq\hp\jq mXh jh mn mk ] mp

nkhlipj 3C?P? ] ejhh ^xhXhomGG_ jhiq\hp\jq jXn jh ll lj ] lo

nkhliql -ICMNOL? jhiq\hp\jp iXk jh

nkhljko !=C> %RNL;=N;<F? !HNCGIHS ^3<_ jhiq\hp\kh qp om ] ijm ihi ph ] ijh whXjh OA\A .# kh

nkhljko !=C> %RNL;=N;<F? !LM?HC= ^!M_ jhiq\hp\kh ihi om ] ijm ihk ph ] ijh wiXh OA\A .# kh

nkhljko !=C> %RNL;=N;<F? ";LCOG ^";_ jhiq\hp\kh qp om ] ijm ihi ph ] ijh whXmh OA\A nXo kh

nkhljko !=C> %RNL;=N;<F? "?LSFFCOG ^"?_ jhiq\hp\kh ihh om ] ijm qq ph ] ijh whXjh OA\A .# kh

nkhljko !=C> %RNL;=N;<F? "ILIH ^"_ jhiq\hp\kh ihh om ] ijm qq ph ] ijh wmXh OA\A .# kh

nkhljko !=C> %RNL;=N;<F? #;>GCOG ^#>_ jhiq\hp\kh ihj om ] ijm ihk ph ] ijh whXih OA\A .# kh

0;A? ip I@ kh
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#FC?HN 0LID?=N eW khhjqpop
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nkhljko !=C> %RNL;=N;<F? #BLIGCOG ^#L_ jhiq\hp\kh qq om ] ijm ihh ph ] ijh wiXh OA\A oXl kh

nkhljko !=C> %RNL;=N;<F? #I<;FN ^#I_ jhiq\hp\kh qp om ] ijm ihh ph ] ijh whXih OA\A hXno kh

nkhljko !=C> %RNL;=N;<F? #IJJ?L ^#O_ jhiq\hp\kh ihh om ] ijm ihi ph ] ijh whXmh OA\A hXln kh

nkhljko !=C> %RNL;=N;<F? ,?;> ^0<_ jhiq\hp\kh ihj om ] ijm ihj ph ] ijh wiXh OA\A kXi kh

nkhljko !=C> %RNL;=N;<F? -?L=OLS ^(A_ jhiq\hp\kh qp om ] ijm ihh ph ] ijh whXhmh OA\A .# kh

nkhljko !=C> %RNL;=N;<F? -IFS<>?HOG ^-I_ jhiq\hp\kh ihl om ] ijm ihh ph ] ijh whXmh OA\A qXo kh

nkhljko !=C> %RNL;=N;<F? .C=E?F ^.C_ jhiq\hp\kh qq om ] ijm ihh ph ] ijh whXmh OA\A jXh kh

nkhljko !=C> %RNL;=N;<F? 3?F?HCOG ^3?_ jhiq\hp\kh ihk om ] ijm ihl ph ] ijh whXmh OA\A .# kh

nkhljko !=C> %RNL;=N;<F? 3CFP?L ^!A_ jhiq\hp\kh ihi om ] ijm ihj ph ] ijh whXjh OA\A .# kh

nkhljko !=C> %RNL;=N;<F? 4B;FFCOG ^4F_ jhiq\hp\kh ihi om ] ijm ihh ph ] ijh whXhmh OA\A .# kh

nkhljko !=C> %RNL;=N;<F? 5L;HCOG ^5_ jhiq\hp\kh qq om ] ijm qp ph ] ijh whXhmh OA\A jXl kh

nkhljko !=C> %RNL;=N;<F? 6;H;>COG ^6_ jhiq\hp\kh ihh om ] ijm ihh ph ] ijh wmXh OA\A hXhkn kh

nkhljko !=C> %RNL;=N;<F? :CH= ^:H_ jhiq\hp\kh qk om ] ijm ihk ph ] ijh wmXh OA\A jXl kh

nkhljpk -ICMNOL? jhiq\hp\jp mXh jh

nkhlmph (IN 7;N?L %RNX "ILIH ^"_ jhiq\hp\jq ihk om ] ijm ihp om ] ijm whXhmh OA\A .# lh

nkhnqjo &j ^#ih]#in (S>LI=;L<IHM_ jhiq\hp\jq ihh mh ] ikh qq ph ] ijh wih OA\A .# kh

nkhnqjo &k ^#in]#kl (S>LI=;L<IHM_ jhiq\hp\jq qk mh ] ikh qi ph ] ijh wmh OA\A mXj kh

nkhnqjo &l ^#kl]#mh (S>LI=;L<IHM_ jhiq\hp\jq .# mh ] ikh pp ph ] ijh wmh OA\A iq kh

nkipikq i]-?NBSFH;JBNB;F?H? jhiq\hq\hn iih mh ] ikh iho mh ] ikh whXhhmh OA\A .# lh

nkipikq j]-?NBSFH;JBNB;F?H? jhiq\hq\hn qm mh ] ikh ql mh ] ikh whXhhmh OA\A .# lh

nkipikq !=?H;JBNB?H? jhiq\hq\hn ihh mh ] ikh qn mh ] ikh whXhhmh OA\A oXj lh

nkipikq !=?H;JBNBSF?H? jhiq\hq\hn qq mh ] ikh qn mh ] ikh whXhhmh OA\A pl ^j_ lh

nkipikq !HNBL;=?H? jhiq\hq\hn qo mh ] ikh qp mh ] ikh whXhhmh OA\A im lh

nkipikq "?HTI^;_;HNBL;=?H? jhiq\hq\hn qp mh ] ikh ihj mh ] ikh whXhhmh OA\A iq lh

nkipikq "?HTI^;_JSL?H? jhiq\hq\hn qj mh ] ikh qn mh ] ikh whXhhmh OA\A kk lh

nkipikq "?HTI^<\D_@FOIL;HNB?H? jhiq\hq\hn qj mh ] ikh ihj mh ] ikh whXhhmh OA\A ki lh

nkipikq "?HTI^AUBUC_J?LSF?H? jhiq\hq\hn ihn mh ] ikh pn mh ] ikh whXhhmh OA\A kl lh

nkipikq "?HTI^E_@FOIL;HNB?H? jhiq\hq\hn qj mh ] ikh qn mh ] ikh whXhhmh OA\A kn lh

nkipikq #BLSM?H? jhiq\hq\hn pn mh ] ikh qh mh ] ikh whXhhmh OA\A jk lh

nkipikq $C<?HT^;UB_;HNBL;=?H? jhiq\hq\hn iik mh ] ikh on mh ] ikh whXhhmh OA\A kq lh

nkipikq &FOIL;HNB?H? jhiq\hq\hn pq mh ] ikh ihj mh ] ikh whXhhmh OA\A jXn lh

nkipikq &FOIL?H? jhiq\hq\hn ihj mh ] ikh qp mh ] ikh whXhhmh OA\A pXk lh

0;A? iq I@ kh

"OL?;O 6?LCN;M ,;<IL;NILC?M kj #IFIHH;>? 2>U 5HCN eihhhU .?J?;HU /. +j% o*n 0BIH?W nik jol]hmok &;RW nik jol]hmol 7?<MCN?W QQQX<PF;<MX=IG



!2#!$)3 #;H;>; )H=

#FC?HN 0LID?=N eW khhjqpop

3;GJF?L )HCNC;FMW ,'

15!,)48 !3352!.#% 2%0/24V#/.4X$W"6 ,;<M *I< eW "q.nqio

2?JILN $;N?W jhiq\hq\ih

1# "9K;@ 09I9D=K=I $9K= i 2=;FM=IO 1# ,ADAKJ i 2=;FM=IO 1# ,ADAKJ 69CL= 5.)43 69CL= ViW 1# ,ADAKJ i 2=;FM=IO 1# ,ADAKJ

-9KIAN 3GAB= 30)+%$ ",!.+ -=K@F< "C9EB 20$ 1# 3K9E<9I<

nkipikq )H>?HI^iUjUk]=>_JSL?H? jhiq\hq\hn iim mh ] ikh qi mh ] ikh whXhhmh OA\A ko lh

nkipikq .;JBNB;F?H? jhiq\hq\hn ihi mh ] ikh qp mh ] ikh whXhhmh OA\A .# lh

nkipikq 0B?H;HNBL?H? jhiq\hq\hn qh mh ] ikh qp mh ] ikh whXhhmh OA\A jh lh

nkipikq 0SL?H? jhiq\hq\hn qi mh ] ikh ihk mh ] ikh whXhhmh OA\A jXm lh

nkiqpjj ;]#BFIL>;H? jhiq\hq\hp qq mh ] ikh qn mh ] ikh whXhhjh OA\A .# lh

nkiqpjj !F>LCH jhiq\hq\hp pj mh ] ikh pk mh ] ikh whXhhjh OA\A .# lh

nkiqpjj !LI=FIL ijlj jhiq\hq\hp whXhim OA\A .# lh

nkiqpjj !LI=FIL ijlp jhiq\hq\hp whXhim OA\A .# lh

nkiqpjj !LI=FIL ijml jhiq\hq\hp whXhim OA\A .# lh

nkiqpjj !LI=FIL ijnh jhiq\hq\hp whXhim OA\A .# lh

nkiqpjj $C?F>LCH jhiq\hq\hp iji mh ] ikh ihm mh ] ikh whXhhjh OA\A .# lh

nkiqpjj %H>IMOF@;H ) ^;FJB;_ jhiq\hq\hp oo mh ] ikh oh mh ] ikh whXhhjh OA\A .# lh

nkiqpjj %H>IMOF@;H )) ^<?N;_ jhiq\hq\hp iho mh ] ikh qh mh ] ikh whXhhjh OA\A .# lh

nkiqpjj %H>LCH jhiq\hq\hp ihq mh ] ikh qi mh ] ikh whXhhjh OA\A .# lh

nkiqpjj A]#BFIL>;H? jhiq\hq\hp qn mh ] ikh qi mh ] ikh whXhhjh OA\A .# lh

nkiqpjj (?JN;=BFIL ?JIRC>? jhiq\hq\hp qm mh ] ikh po mh ] ikh whXhhjh OA\A .# lh

nkiqpjj (?JN;=BFIL jhiq\hq\hp po mh ] ikh pn mh ] ikh whXhhjh OA\A .# lh

nkiqpjj (?R;=BFILI<?HT?H? jhiq\hq\hp qp mh ] ikh qh mh ] ikh whXhhjh OA\A .# lh

nkiqpjj (?R;=BFILI<ON;>C?H? jhiq\hq\hp qi mh ] ikh qp mh ] ikh whXhhjh OA\A .# lh

nkiqpjj (?R;=BFILI?NB;H? jhiq\hq\hp qn mh ] ikh ihl mh ] ikh whXhhjh OA\A .# lh

nkiqpjj ,CH>;H? jhiq\hq\hp qq mh ] ikh qk mh ] ikh whXhhjh OA\A .# lh

nkiqpjj -?NBIRS=BFIL jhiq\hq\hp ijo mh ] ikh iim mh ] ikh whXhhmh OA\A .# lh

nkiqpjj IUJ]$$$ jhiq\hq\hp ihp mh ] ikh ihh mh ] ikh whXhhjh OA\A .# lh

nkiqpjj IUJ]$$% jhiq\hq\hp iho mh ] ikh ihj mh ] ikh whXhhjh OA\A .# lh

nkiqpjj IUJ]$$4 jhiq\hq\hp qn mh ] ikh ql mh ] ikh whXhhjh OA\A .# lh

nkiqpjj JUJ]$$$ jhiq\hq\hp ihh mh ] ikh pq mh ] ikh whXhhjh OA\A .# lh

nkiqpjj JUJ]$$% jhiq\hq\hp po mh ] ikh pk mh ] ikh whXhhjh OA\A .# lh
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nkiqpjj JUJ]$$4 jhiq\hq\hp qp mh ] ikh qk mh ] ikh whXhhjh OA\A .# lh

$OJFC=;N?W 0;CL?> ;H;FSMCM I@ ; M?J;L;N? JILNCIH I@ NB? M;G? M;GJF?X 5M?> NI ?P;FO;N? NB? P;LC;H=? CH NB? G?;MOL?G?HNX

-;NLCR 3JCE?W ! M;GJF? NI QBC=B ; EHIQH ;GIOHN I@ NB? ;H;FSN? I@ CHN?L?MN B;M <??H ;>>?>X 5M?> NI ?P;FO;N? M;GJF? G;NLCR CHN?L@?L?H=?X

1# 3N;H>;L>W ! M;GJF? I@ EHIQH =IH=?HNL;NCIH JL?J;L?> <S ;H ?RN?LH;F ;A?H=S OH>?L MNLCHA?HN =IH>CNCIHMX 5M?> ;M ;H CH>?J?H>?HN =B?=E I@ G?NBI> ;==OL;=SX

3JCE?> "F;HEW ! <F;HE G;NLCR M;GJF? NI QBC=B ; EHIQH ;GIOHN I@ NB? ;H;FSN?U OMO;FFS @LIG ; M?=IH> MIOL=?U B;M <??H ;>>?>X 5M?> NI ?P;FO;N? G?NBI> ;==OL;=SX

-?NBI> "F;HEW ! <F;HE G;NLCR =IHN;CHCHA ;FF L?;A?HNM OM?> CH NB? ;H;FSNC=;F JLI=?>OL?X 5M?> NI C>?HNC@S F;<IL;NILS =IHN;GCH;NCIHX

3OLLIA;N?W ! JOL? IL CMINIJC=;FFS F;<?F?> =IGJIOH> QBIM? <?B;PCIL GCLLILM NB? ;H;FSN?M I@ CHN?L?MNX 5M?> NI ?P;FO;N? ?RNL;=NCIH ?@@C=C?H=SX

.# ^-;NLCR 3JCE?_W 4B? L?=IP?LS CH NB? G;NLCR MJCE? Q;M HIN =;F=OF;N?>X 4B? L?F;NCP? >C@@?L?H=? <?NQ??H NB? =IH=?HNL;NCIH CH NB? J;L?HN M;GJF? ;H> NB? MJCE? ;GIOHN Q;M NII MG;FF NI J?LGCN ; L?FC;<F?

L?=IP?LS =;F=OF;NCIH ^G;NLCR MJCE? =IH=?HNL;NCIH Q;M F?MM NB;H NB? H;NCP? M;GJF? =IH=?HNL;NCIH_

.# ^$OJFC=;N? 20$_W 4B? >OJFC=;N? 20$ Q;M HIN =;F=OF;N?>X 4B? =IH=?HNL;NCIH CH NB? M;GJF? ;H>\IL >OJFC=;N? Q;M NII FIQ NI J?LGCN ; L?FC;<F? 20$ =;F=OF;NCIH ^;<MIFON? >C@@?L?H=? wv jR 2$,_X

^i_ 4B? G;NLCR MJCE? L?=IP?LS Q;M <?FIQ NB? FIQ?L =IHNLIF FCGCNX 4BCM G;S <? >O? CH J;LN NI NB? L?>O=CHA ?HPCLIHG?HN I@ NB? M;GJF?X 4B? M;GJF? Q;M L?;H;FST?> QCNB NB? M;G? L?MOFNMX

^j_ $OJFC=;N? L?MOFNM ?R=??>?> 20$ ;==?JN;H=? =LCN?LC;X 4BCM CM FCE?FS >O? NI M;GJF? B?N?LIA?H?CNS X 4B? P;LC;<CFCNS CH NB? L?MOFNM @IL @F;AA?> ;H;FSN? G;S <? GIL? JLIHIOH=?>X

^k_ 2?=IP?LS IL 20$ @IL NBCM J;L;G?N?L CM IONMC>? =IHNLIF FCGCNMX 4B? IP?L;FF KO;FCNS =IHNLIF @IL NBCM ;H;FSMCM G??NM ;==?JN;<CFCNS =LCN?LC;X
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4?NL;=BFILI?NBSF?H? OA\A vgXglg gXglg mjhhpmi vgXglg gXglg mjhhpmi

4IFO?H? OA\A vgXgig gXgig mjhhpmi vgXgig gXgig mjhhpmi

hUhUh]4LC=BFILI?NB;H? OA\A vgXglg gXglg mjhhpmi vgXglg gXglg mjhhpmi

hUhUi]4LC=BFILI?NB;H? OA\A vgXglg gXglg mjhhpmi vgXglg gXglg mjhhpmi

4LC=BFILI?NBSF?H? OA\A vgXglg gXglg mjhhpmi vgXglg gXglg mjhhpmi

4LC=BFILI@FOILIG?NB;H? ^&2%/. hh_ OA\A vgXglg gXglg mjhhpmi vgXglg gXglg mjhhpmi

6CHSF #BFILC>? OA\A vgXgig gXgig mjhhpmi vgXgig gXgig mjhhpmi

JtG]8SF?H? OA\A vgXgig gXgig mjhhpmi vgXgig gXgig mjhhpmi

I]8SF?H? OA\A vgXgig gXgig mjhhpmi vgXgig gXgig mjhhpmi

4IN;F 8SF?H?M OA\A vgXgig gXgig mjhhpmi vgXgig gXgig mjhhpmi

&h ^#m]#hg_ OA\A vhg hg mjhhpmi vhg hg mjhhpmi

&h ^#m]#hg_ ] "4%8 OA\A vhg hg mjhhpmi vhg hg mjhhpmi

&_U&a (O<IF;9I:FEJ

&i ^#hg]#hm (S>LI=;L<IHM_ OA\A vhg hg mjhggon vhg hg mjhggon

&j ^#hm]#jk (S>LI=;L<IHM_ OA\A vlg lg mjhggon vlg lg mjhggon

&k ^#jk]#lg (S>LI=;L<IHM_ OA\A vlg lg mjhggon vlg lg mjhggon

2?;=B?> ";M?FCH? ;N #lg OA\A 9?M mjhggon 9?M mjhggon

3LIIF?9K= 2=;FM=IO ViW

I]4?LJB?HSF s pm mjhggon pl mjhggon

k]"LIGI@FOILI<?HT?H? s pn mjhhpmi pn mjhhpmi

$hg]I]8SF?H? s pl mjhhpmi pl mjhhpmi

$k]hUi]$C=BFILI?NB;H? s hgi mjhhpmi hgh mjhhpmi

$o]4IFO?H? s pp mjhhpmi hgg mjhhpmi
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-=K9CJ

#BLIGCOG ^6)_ OA\, gXmm vgXlg gXlg mjhighi

-?L=OLS ^(A_ GA\, vgXgggh vgXgggh gXgggh mjhhmhn vgXgggh gXgggh mjhhmhn

4IN;F !FOGCHOG ^!F_ OA\, jgg khgg lXg mjgplij

4IN;F !HNCGIHS ^3<_ OA\, vgXlg vgXlg gXlg mjgplij

4IN;F !LM?HC= ^!M_ OA\, vhXg vhXg hXg mjgplij

4IN;F ";LCOG ^";_ OA\, ll om iXg mjgplij

4IN;F "?LSFFCOG ^"?_ OA\, vgXlg vgXlg gXlg mjgplij

4IN;F "CMGONB ^"C_ OA\, vhXg vhXg hXg mjgplij

4IN;F "ILIH ^"_ OA\, jh ji hg mjgplij

4IN;F #;>GCOG ^#>_ OA\, vgXhg vgXhg gXhg mjgplij

4IN;F #;F=COG ^#;_ OA\, ojggg hnggg igg mjgplij

4IN;F #BLIGCOG ^#L_ OA\, vlXg mXj lXg mjgplij

4IN;F #I<;FN ^#I_ OA\, hXl hg gXlg mjgplij

4IN;F #IJJ?L ^#O_ OA\, mXj hp hXg mjgplij

4IN;F )LIH ^&?_ OA\, higg mlgg hgg mjgplij

4IN;F ,?;> ^0<_ OA\, hXg jXl gXlg mjgplij

4IN;F ,CNBCOG ^,C_ OA\, vlXg vlXg lXg mjgplij

4IN;F -;AH?MCOG ^-A_ OA\, iiggg llgg lg mjgplij

4IN;F -;HA;H?M? ^-H_ OA\, nj lhg iXg mjgplij

4IN;F -IFS<>?HOG ^-I_ OA\, vgXlg gXog gXlg mjgplij

4IN;F .C=E?F ^.C_ OA\, iXl hh hXg mjgplij

4IN;F 0IN;MMCOG ^+_ OA\, ikgg higgg igg mjgplij

4IN;F 3?F?HCOG ^3?_ OA\, viXg viXg iXg mjgplij

4IN;F 3CFC=IH ^3C_ OA\, mngg ppgg lg mjgplij

4IN;F 3CFP?L ^!A_ OA\, gXho vgXhg gXhg mjgplij

4IN;F 3I>COG ^.;_ OA\, lnggg ilggg hgg mjgplij

4IN;F 3NLIHNCOG ^3L_ OA\, kog hlg hXg mjgplij

4IN;F 4?FFOLCOG ^4?_ OA\, vhXg vhXg hXg mjgplij

4IN;F 4B;FFCOG ^4F_ OA\, vgXglg gXhh gXglg mjgplij

4IN;F 4CH ^3H_ OA\, vhXg vhXg hXg mjgplij

4IN;F 4CN;HCOG ^4C_ OA\, hn iog lXg mjgplij

4IN;F 4OHAMN?H ^7_ OA\, vhXg vhXg hXg mjgplij

4IN;F 5L;HCOG ^5_ OA\, gXio gXkn gXhg mjgplij

4IN;F 6;H;>COG ^6_ OA\, hXj oXj gXlg mjgplij
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4IN;F :CH= ^:H_ OA\, vlXg hp lXg mjgplij

4IN;F :CL=IHCOG ^:L_ OA\, vhXg hXh hXg mjgplij
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#BLIGCOG ^6)_ OA\, vgXlg gXlg gXmh gXlg mjhighi gXmi gXlg mjhighi

-?L=OLS ^(A_ GA\, vgXgggh gXgggh vgXgggh gXgggh mjhhmhn

4IN;F !FOGCHOG ^!F_ OA\, mjg lXg njgg lXg mjgplij

4IN;F !HNCGIHS ^3<_ OA\, vgXlg gXlg vgXlg gXlg mjgplij

4IN;F !LM?HC= ^!M_ OA\, vhXg hXg iXg hXg mjgplij

4IN;F ";LCOG ^";_ OA\, hmgg iXg hlg iXg mjgplij

4IN;F "?LSFFCOG ^"?_ OA\, vgXlg gXlg vgXlg gXlg mjgplij

4IN;F "CMGONB ^"C_ OA\, vhXg hXg vhXg hXg mjgplij

4IN;F "ILIH ^"_ OA\, jo hg ko hg mjgplij

4IN;F #;>GCOG ^#>_ OA\, gXjh gXhg gXhl gXhg mjgplij

4IN;F #;F=COG ^#;_ OA\, ipgggg igg hmgggg igg mjgplij

4IN;F #BLIGCOG ^#L_ OA\, vlXg lXg hl lXg mjgplij

4IN;F #I<;FN ^#I_ OA\, lXp gXlg ik gXlg mjgplij

4IN;F #IJJ?L ^#O_ OA\, jXi hXg nm hXg mjgplij

4IN;F )LIH ^&?_ OA\, pig hgg ijggg hgg mjgplij

4IN;F ,?;> ^0<_ OA\, gXmi gXlg hk gXlg mjgplij

4IN;F ,CNBCOG ^,C_ OA\, vlXg lXg nXj lXg mjgplij

4IN;F -;AH?MCOG ^-A_ OA\, ihggg lg kpggg lg mjgplij

4IN;F -;HA;H?M? ^-H_ OA\, ljg iXg lng iXg mjgplij

4IN;F -IFS<>?HOG ^-I_ OA\, gXlm gXlg iXh gXlg mjgplij

4IN;F .C=E?F ^.C_ OA\, lXi hXg ij hXg mjgplij

4IN;F 0IN;MMCOG ^+_ OA\, ihggg igg jmgg igg mjgplij

4IN;F 3?F?HCOG ^3?_ OA\, viXg iXg viXg iXg mjgplij

4IN;F 3CFC=IH ^3C_ OA\, jjgg lg hoggg lg mjgplij

4IN;F 3CFP?L ^!A_ OA\, gXhk gXhg gXik gXhg mjgplij

4IN;F 3I>COG ^.;_ OA\, mggggg lgg kmggg hgg mjgplij

4IN;F 3NLIHNCOG ^3L_ OA\, hggg hXg npg hXg mjgplij

4IN;F 4?FFOLCOG ^4?_ OA\, vhXg hXg vhXg hXg mjgplij

4IN;F 4B;FFCOG ^4F_ OA\, gXglo gXglg gXik gXglg mjgplij

4IN;F 4CH ^3H_ OA\, vhXg hXg hXk hXg mjgplij

4IN;F 4CN;HCOG ^4C_ OA\, ki lXg kog lXg mjgplij

4IN;F 4OHAMN?H ^7_ OA\, vhXg hXg vhXg hXg mjgplij

4IN;F 5L;HCOG ^5_ OA\, gXhm gXhg hXj gXhg mjgplij

4IN;F 6;H;>COG ^6_ OA\, hXi gXlg ih gXlg mjgplij
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4IN;F :CH= ^:H_ OA\, vlXg lXg ki lXg mjgplij

4IN;F :CL=IHCOG ^:L_ OA\, vhXg hXg iXk hXg mjgplij
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-=K9CJ

#BLIGCOG ^6)_ OA\, gXmm gXlg mjhighi

-?L=OLS ^(A_ GA\, vgXgggh gXgggh mjhhmhn

4IN;F !FOGCHOG ^!F_ OA\, ing lXg mjgplij

4IN;F !HNCGIHS ^3<_ OA\, vgXlg gXlg mjgplij

4IN;F !LM?HC= ^!M_ OA\, vhXg hXg mjgplij

4IN;F ";LCOG ^";_ OA\, ll iXg mjgplij

4IN;F "?LSFFCOG ^"?_ OA\, vgXlg gXlg mjgplij

4IN;F "CMGONB ^"C_ OA\, vhXg hXg mjgplij

4IN;F "ILIH ^"_ OA\, jg hg mjgplij

4IN;F #;>GCOG ^#>_ OA\, vgXhg gXhg mjgplij

4IN;F #;F=COG ^#;_ OA\, oiggg igg mjgplij

4IN;F #BLIGCOG ^#L_ OA\, vlXg lXg mjgplij

4IN;F #I<;FN ^#I_ OA\, hXl gXlg mjgplij

4IN;F #IJJ?L ^#O_ OA\, lXm hXg mjgplij

4IN;F )LIH ^&?_ OA\, hggg hgg mjgplij

4IN;F ,?;> ^0<_ OA\, gXpn gXlg mjgplij

4IN;F ,CNBCOG ^,C_ OA\, vlXg lXg mjgplij

4IN;F -;AH?MCOG ^-A_ OA\, ihggg lg mjgplij

4IN;F -;HA;H?M? ^-H_ OA\, mm iXg mjgplij

4IN;F -IFS<>?HOG ^-I_ OA\, vgXlg gXlg mjgplij

4IN;F .C=E?F ^.C_ OA\, iXk hXg mjgplij

4IN;F 0IN;MMCOG ^+_ OA\, hogg igg mjgplij

4IN;F 3?F?HCOG ^3?_ OA\, viXg iXg mjgplij

4IN;F 3CFC=IH ^3C_ OA\, mngg lg mjgplij

4IN;F 3CFP?L ^!A_ OA\, vgXhg gXhg mjgplij

4IN;F 3I>COG ^.;_ OA\, loggg hgg mjgplij

4IN;F 3NLIHNCOG ^3L_ OA\, kog hXg mjgplij

4IN;F 4?FFOLCOG ^4?_ OA\, vhXg hXg mjgplij

4IN;F 4B;FFCOG ^4F_ OA\, vgXglg gXglg mjgplij

4IN;F 4CH ^3H_ OA\, vhXg hXg mjgplij

4IN;F 4CN;HCOG ^4C_ OA\, ih lXg mjgplij

4IN;F 4OHAMN?H ^7_ OA\, vhXg hXg mjgplij

4IN;F 5L;HCOG ^5_ OA\, gXio gXhg mjgplij

4IN;F 6;H;>COG ^6_ OA\, hXi gXlg mjgplij

4IN;F :CH= ^:H_ OA\, vlXg lXg mjgplij
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4IN;F :CL=IHCOG ^:L_ OA\, vhXg hXg mjgplij
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-?NBSFH;JBNB;F?H?U i]^h]_ OA\, vgXgnh gXgnh mjhmghi

0FCO9IFD9KA; (O<IF;9I:FEJ

!=?H;JBNB?H? OA\, vgXglg gXglg mjhnlgi

!=?H;JBNBSF?H? OA\, vgXglg gXglg mjhnlgi

!HNBL;=?H? OA\, vgXglg gXglg mjhnlgi

"?HTI^;_;HNBL;=?H? OA\, vgXglg gXglg mjhnlgi

"?HTI^;_JSL?H? OA\, vgXghg gXghg mjhnlgi

"?HTI^<\D_@FOIL;HNB?H? OA\, vgXglg gXglg mjhnlgi

"?HTI^AUBUC_J?LSF?H? OA\, vgXglg gXglg mjhnlgi

"?HTI^E_@FOIL;HNB?H? OA\, vgXglg gXglg mjhnlgi

#BLSM?H? OA\, vgXglg gXglg mjhnlgi

$C<?HT^;UB_;HNBL;=?H? OA\, vgXglg gXglg mjhnlgi

&FOIL;HNB?H? OA\, vgXglg gXglg mjhnlgi

&FOIL?H? OA\, vgXglg gXglg mjhnlgi

)H>?HI^hUiUj]=>_JSL?H? OA\, vgXglg gXglg mjhnlgi

h]-?NBSFH;JBNB;F?H? OA\, vgXglg gXglg mjhnlgi

i]-?NBSFH;JBNB;F?H? OA\, vgXglg gXglg mjhnlgi

.;JBNB;F?H? OA\, gXgoh gXglg mjhnlgi

0B?H;HNBL?H? OA\, vgXgjg gXgjg mjhnlgi

0SL?H? OA\, vgXglg gXglg mjhnlgi

3LIIF?9K= 2=;FM=IO ViW

$hg]!HNBL;=?H? s hgp mjhnlgi

$hk]4?LJB?HSF ^&3_ s hhg mjhnlgi

$o]!=?H;JBNBSF?H? s hgj mjhnlgi
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mjgpkho k]"LIGI@FOILI<?HT?H? ighp\go\jh hgg ng ] hjg pp ng ] hjg pm s

mjgpkho $k]hUi]$C=BFILI?NB;H? ighp\go\jh hgj ng ] hjg pp ng ] hjg pp s

mjgpkho $o]4IFO?H? ighp\go\jh hgi ng ] hjg hgj ng ] hjg hgh s

mjgpkig I]4?LJB?HSF ighp\gp\gj pn mg ] hjg hhh mg ] hjg pk s

mjhggon I]4?LJB?HSF ighp\gp\gh pl mg ] hjg op mg ] hjg pk s

mjhhpmi k]"LIGI@FOILI<?HT?H? ighp\gp\gj hgg mg ] hkg hgg mg ] hkg pn s

mjhhpmi $hg]I]8SF?H? ighp\gp\gj hgh mg ] hjg ph mg ] hjg pm s

mjhhpmi $k]hUi]$C=BFILI?NB;H? ighp\gp\gj pk mg ] hkg hgm mg ] hkg hgi s

mjhhpmi $o]4IFO?H? ighp\gp\gj hgl mg ] hkg hgi mg ] hkg pp s

mjhnlgi $hg]!HNBL;=?H? ighp\gp\gm hhp lg ] hjg hgp lg ] hjg hgp s

mjhnlgi $hk]4?LJB?HSF ^&3_ ighp\gp\gm hih lg ] hjg hhj lg ] hjg hhi s

mjhnlgi $o]!=?H;JBNBSF?H? ighp\gp\gm hhi lg ] hjg po lg ] hjg pn s

mjhohjp $hg]!HNBL;=?H? ighp\gp\gm pn lg ] hjg pl lg ] hjg po s

mjhohjp $hk]4?LJB?HSF ^&3_ ighp\gp\gm hgo lg ] hjg hgk lg ] hjg hgm s

mjhohjp $o]!=?H;JBNBSF?H? ighp\gp\gm hgg lg ] hjg pl lg ] hjg pl s

mjgpkho hUhUhUi]4?NL;=BFILI?NB;H? ighp\go\jh hgg ng ] hjg pp ng ] hjg vgXlg OA\, .# jg

mjgpkho hUhUh]4LC=BFILI?NB;H? ighp\go\jh hgh ng ] hjg hgg ng ] hjg vgXig OA\, .# jg

mjgpkho hUhUiUi]4?NL;=BFILI?NB;H? ighp\go\jh ph ng ] hjg oo ng ] hjg vgXlg OA\, .# jg

mjgpkho hUhUi]4LC=BFILI?NB;H? ighp\go\jh hgi ng ] hjg pp ng ] hjg vgXlg OA\, .# jg

mjgpkho hUh]$C=BFILI?NB;H? ighp\go\jh hgi ng ] hjg hgg ng ] hjg vgXig OA\, .# jg

mjgpkho hUh]$C=BFILI?NBSF?H? ighp\go\jh hgo ng ] hjg hgo ng ] hjg vgXig OA\, .# jg

mjgpkho hUi]$C=BFILI<?HT?H? ighp\go\jh op ng ] hjg op ng ] hjg vgXlg OA\, .# jg

mjgpkho hUi]$C=BFILI?NB;H? ighp\go\jh hgm ng ] hjg hgh ng ] hjg vgXlg OA\, .# jg

mjgpkho hUi]$C=BFILIJLIJ;H? ighp\go\jh pn ng ] hjg pl ng ] hjg vgXig OA\, .# jg

mjgpkho hUj]$C=BFILI<?HT?H? ighp\go\jh pj ng ] hjg pj ng ] hjg vgXlg OA\, .# jg

mjgpkho hUk]$C=BFILI<?HT?H? ighp\go\jh pl ng ] hjg pl ng ] hjg vgXlg OA\, .# jg

mjgpkho !=?NIH? ^i]0LIJ;HIH?_ ighp\go\jh po mg ] hkg pj mg ] hkg vhg OA\, .# jg

mjgpkho "?HT?H? ighp\go\jh hgi ng ] hjg hgg ng ] hjg vgXig OA\, .# jg

mjgpkho "LIGI>C=BFILIG?NB;H? ighp\go\jh pm ng ] hjg pj ng ] hjg vgXlg OA\, .# jg

mjgpkho "LIGI@ILG ighp\go\jh ph ng ] hjg op ng ] hjg vhXg OA\, .# jg

mjgpkho "LIGIG?NB;H? ighp\go\jh hhl mg ] hkg hhi mg ] hkg vgXlg OA\, .# jg

mjgpkho #;L<IH 4?NL;=BFILC>? ighp\go\jh pp ng ] hjg po ng ] hjg vgXig OA\, .# jg
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mjgpkho #BFILI<?HT?H? ighp\go\jh pk ng ] hjg pk ng ] hjg vgXig OA\, .# jg

mjgpkho #BFILI@ILG ighp\go\jh pm ng ] hjg pk ng ] hjg vgXig OA\, .# jg

mjgpkho =CM]hUi]$C=BFILI?NBSF?H? ighp\go\jh pm ng ] hjg pk ng ] hjg vgXlg OA\, .# jg

mjgpkho =CM]hUj]$C=BFILIJLIJ?H? ighp\go\jh pn ng ] hjg pj ng ] hjg vgXjg OA\, .# jg

mjgpkho $C<LIGI=BFILIG?NB;H? ighp\go\jh pn ng ] hjg pk ng ] hjg vgXlg OA\, .# jg

mjgpkho $C=BFILI>C@FOILIG?NB;H? ^&2%/. hi_ ighp\go\jh hhj mg ] hkg hig mg ] hkg vhXg OA\, .# jg

mjgpkho %NBSF<?HT?H? ighp\go\jh pj ng ] hjg pj ng ] hjg vgXig OA\, .# jg

mjgpkho %NBSF?H? $C<LIGC>? ighp\go\jh pp ng ] hjg pl ng ] hjg vgXig OA\, .# jg

mjgpkho &h ^#m]#hg_ ] "4%8 ighp\go\jh vil OA\, .# jg

mjgpkho &h ^#m]#hg_ ighp\go\jh ph mg ] hkg po mg ] hkg vil OA\, .# jg

mjgpkho (?R;H? ighp\go\jh hgo ng ] hjg hgo ng ] hjg vhXg OA\, .# jg

mjgpkho -?NBSF %NBSF +?NIH? ^i]"ON;HIH?_ ighp\go\jh hgh mg ] hkg pm mg ] hkg vhg OA\, .# jg

mjgpkho -?NBSF )MI<ONSF +?NIH? ighp\go\jh hgg ng ] hjg pn ng ] hjg vlXg OA\, .# jg

mjgpkho -?NBSF N]<ONSF ?NB?L ^-4"%_ ighp\go\jh pj ng ] hjg pi ng ] hjg vgXlg OA\, .# jg

mjgpkho -?NBSF?H? #BFILC>?^$C=BFILIG?NB;H?_ ighp\go\jh pn ng ] hjg pk ng ] hjg viXg OA\, .# jg

mjgpkho I]8SF?H? ighp\go\jh pk ng ] hjg pk ng ] hjg vgXig OA\, .# jg

mjgpkho JtG]8SF?H? ighp\go\jh po ng ] hjg pp ng ] hjg vgXig OA\, .# jg

mjgpkho 3NSL?H? ighp\go\jh pi ng ] hjg pj ng ] hjg vgXlg OA\, .# jg

mjgpkho 4?NL;=BFILI?NBSF?H? ighp\go\jh pk ng ] hjg pk ng ] hjg vgXig OA\, .# jg

mjgpkho 4IFO?H? ighp\go\jh pl ng ] hjg pl ng ] hjg vgXig OA\, .# jg

mjgpkho 4IN;F 8SF?H?M ighp\go\jh vgXig OA\, .# jg

mjgpkho NL;HM]hUi]$C=BFILI?NBSF?H? ighp\go\jh hgh ng ] hjg hgg ng ] hjg vgXlg OA\, .# jg

mjgpkho NL;HM]hUj]$C=BFILIJLIJ?H? ighp\go\jh on ng ] hjg oi ng ] hjg vgXkg OA\, .# jg

mjgpkho 4LC=BFILI?NBSF?H? ighp\go\jh hgi ng ] hjg hgh ng ] hjg vgXig OA\, .# jg

mjgpkho 4LC=BFILI@FOILIG?NB;H? ^&2%/. hh_ ighp\go\jh hhj ng ] hjg hhj ng ] hjg vgXlg OA\, .# jg

mjgpkho 6CHSF #BFILC>? ighp\go\jh hhk ng ] hjg hhl ng ] hjg vgXig OA\, .# jg

mjgpkig &i ^#hg]#hm (S>LI=;L<IHM_ ighp\gp\gj pl lg ] hjg hgn mg ] hjg vhgg OA\, .# jg

mjgpkig &j ^#hm]#jk (S>LI=;L<IHM_ ighp\gp\gj .# lg ] hjg hii mg ] hjg vigg OA\, .# jg

mjgpkig &k ^#jk]#lg (S>LI=;L<IHM_ ighp\gp\gj hgm lg ] hjg hik mg ] hjg vigg OA\, .# jg

mjgplij 4IN;F !FOGCHOG ^!F_ ighp\gp\gh hgg og ] hig hgi og ] hig vlXg OA\,

mjgplij 4IN;F !HNCGIHS ^3<_ ighp\gp\gh hgi og ] hig pp og ] hig vgXlg OA\,

mjgplij 4IN;F !LM?HC= ^!M_ ighp\gp\gh po og ] hig hgg og ] hig vhXg OA\,
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mjgplij 4IN;F ";LCOG ^";_ ighp\gp\gh pj og ] hig pl og ] hig viXg OA\,

mjgplij 4IN;F "?LSFFCOG ^"?_ ighp\gp\gh po og ] hig pn og ] hig vgXlg OA\,

mjgplij 4IN;F "CMGONB ^"C_ ighp\gp\gh ph og ] hig ph og ] hig vhXg OA\,

mjgplij 4IN;F "ILIH ^"_ ighp\gp\gh pn og ] hig pn og ] hig vhg OA\,

mjgplij 4IN;F #;>GCOG ^#>_ ighp\gp\gh po og ] hig pn og ] hig vgXhg OA\, .# ig

mjgplij 4IN;F #;F=COG ^#;_ ighp\gp\gh .# og ] hig hgg og ] hig vigg OA\,

mjgplij 4IN;F #BLIGCOG ^#L_ ighp\gp\gh pn og ] hig po og ] hig vlXg OA\, .# ig

mjgplij 4IN;F #I<;FN ^#I_ ighp\gp\gh pl og ] hig pn og ] hig vgXlg OA\,

mjgplij 4IN;F #IJJ?L ^#O_ ighp\gp\gh pn og ] hig po og ] hig vhXg OA\, .# ig

mjgplij 4IN;F )LIH ^&?_ ighp\gp\gh pn og ] hig po og ] hig vhgg OA\,

mjgplij 4IN;F ,?;> ^0<_ ighp\gp\gh pj og ] hig pj og ] hig vgXlg OA\,

mjgplij 4IN;F ,CNBCOG ^,C_ ighp\gp\gh pn og ] hig pm og ] hig vlXg OA\,

mjgplij 4IN;F -;AH?MCOG ^-A_ ighp\gp\gh pm og ] hig pn og ] hig vlg OA\,

mjgplij 4IN;F -;HA;H?M? ^-H_ ighp\gp\gh pm og ] hig pn og ] hig viXg OA\,

mjgplij 4IN;F -IFS<>?HOG ^-I_ ighp\gp\gh hgg og ] hig hgg og ] hig vgXlg OA\,

mjgplij 4IN;F .C=E?F ^.C_ ighp\gp\gh pl og ] hig pm og ] hig vhXg OA\, .# ig

mjgplij 4IN;F 0IN;MMCOG ^+_ ighp\gp\gh pn og ] hig po og ] hig vigg OA\,

mjgplij 4IN;F 3?F?HCOG ^3?_ ighp\gp\gh hgk og ] hig hgl og ] hig viXg OA\,

mjgplij 4IN;F 3CFC=IH ^3C_ ighp\gp\gh pm og ] hig pn og ] hig vlg OA\,

mjgplij 4IN;F 3CFP?L ^!A_ ighp\gp\gh pm og ] hig pn og ] hig vgXhg OA\,

mjgplij 4IN;F 3I>COG ^.;_ ighp\gp\gh pn og ] hig pn og ] hig vhgg OA\,

mjgplij 4IN;F 3NLIHNCOG ^3L_ ighp\gp\gh pm og ] hig pm og ] hig vhXg OA\,

mjgplij 4IN;F 4?FFOLCOG ^4?_ ighp\gp\gh hgi og ] hig hgh og ] hig vhXg OA\,

mjgplij 4IN;F 4B;FFCOG ^4F_ ighp\gp\gh pl og ] hig pl og ] hig vgXglg OA\,

mjgplij 4IN;F 4CH ^3H_ ighp\gp\gh pn og ] hig pm og ] hig vhXg OA\,

mjgplij 4IN;F 4CN;HCOG ^4C_ ighp\gp\gh po og ] hig pn og ] hig vlXg OA\,

mjgplij 4IN;F 4OHAMN?H ^7_ ighp\gp\gh pn og ] hig pn og ] hig vhXg OA\,

mjgplij 4IN;F 5L;HCOG ^5_ ighp\gp\gh pn og ] hig pm og ] hig vgXhg OA\,

mjgplij 4IN;F 6;H;>COG ^6_ ighp\gp\gh pp og ] hig pp og ] hig vgXlg OA\,

mjgplij 4IN;F :CH= ^:H_ ighp\gp\gh po og ] hig pp og ] hig vlXg OA\, hi ig

mjgplij 4IN;F :CL=IHCOG ^:L_ ighp\gp\gh hgg og ] hig pp og ] hig vhXg OA\,

mjgpmnh -ICMNOL? ighp\go\jg hXh ig
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mjgpnoh #BLIGCOG ^6)_ ighp\gp\gj lk ^h_ ng ] hjg hgg og ] hig vgXi OA\A .# jl

mjhggon &i ^#hg]#hm (S>LI=;L<IHM_ ighp\gp\gh hgj lg ] hjg pj og ] hig vhg OA\A .# jg

mjhggon &j ^#hm]#jk (S>LI=;L<IHM_ ighp\gp\gh hgi lg ] hjg pg og ] hig vlg OA\A .# jg

mjhggon &k ^#jk]#lg (S>LI=;L<IHM_ ighp\gp\gh hgk lg ] hjg op og ] hig vlg OA\A .# jg

mjhgnii !=C> %RNL;=N;<F? !HNCGIHS ^3<_ ighp\gp\gk oo nl ] hil hgg og ] hig vgXig OA\A .# jg

mjhgnii !=C> %RNL;=N;<F? !LM?HC= ^!M_ ighp\gp\gk pp nl ] hil hgj og ] hig vhXg OA\A gXpm jg

mjhgnii !=C> %RNL;=N;<F? ";LCOG ^";_ ighp\gp\gk .# nl ] hil hgl og ] hig vgXlg OA\A lXg jg

mjhgnii !=C> %RNL;=N;<F? "?LSFFCOG ^"?_ ighp\gp\gk pp nl ] hil pp og ] hig vgXig OA\A kXo jg

mjhgnii !=C> %RNL;=N;<F? "ILIH ^"_ ighp\gp\gk pn nl ] hil hgg og ] hig vlXg OA\A mXh jg

mjhgnii !=C> %RNL;=N;<F? #;>GCOG ^#>_ ighp\gp\gk po nl ] hil hgg og ] hig vgXhg OA\A .# jg

mjhgnii !=C> %RNL;=N;<F? #BLIGCOG ^#L_ ighp\gp\gk hgh nl ] hil hgh og ] hig vhXg OA\A gXjo jg

mjhgnii !=C> %RNL;=N;<F? #I<;FN ^#I_ ighp\gp\gk pn nl ] hil hgh og ] hig vgXhg OA\A gXog jg

mjhgnii !=C> %RNL;=N;<F? #IJJ?L ^#O_ ighp\gp\gk .# nl ] hil hgg og ] hig vgXlg OA\A gXph jg

mjhgnii !=C> %RNL;=N;<F? ,?;> ^0<_ ighp\gp\gk pn nl ] hil hgi og ] hig vhXg OA\A gXmo jg

mjhgnii !=C> %RNL;=N;<F? -?L=OLS ^(A_ ighp\gp\gk pi nl ] hil po og ] hig vgXglg OA\A

mjhgnii !=C> %RNL;=N;<F? -IFS<>?HOG ^-I_ ighp\gp\gk hgg nl ] hil hgg og ] hig vgXlg OA\A .# jg

mjhgnii !=C> %RNL;=N;<F? .C=E?F ^.C_ ighp\gp\gk .# nl ] hil hgg og ] hig vgXlg OA\A gXik jg

mjhgnii !=C> %RNL;=N;<F? 3?F?HCOG ^3?_ ighp\gp\gk po nl ] hil hgg og ] hig vgXlg OA\A .# jg

mjhgnii !=C> %RNL;=N;<F? 3CFP?L ^!A_ ighp\gp\gk hgg nl ] hil hgh og ] hig vgXig OA\A .# jg

mjhgnii !=C> %RNL;=N;<F? 4B;FFCOG ^4F_ ighp\gp\gk pk nl ] hil hgh og ] hig vgXglg OA\A oXj jg

mjhgnii !=C> %RNL;=N;<F? 5L;HCOG ^5_ ighp\gp\gk po nl ] hil pp og ] hig vgXglg OA\A gXpl jg

mjhgnii !=C> %RNL;=N;<F? 6;H;>COG ^6_ ighp\gp\gk .# nl ] hil po og ] hig vlXg OA\A kXi jg

mjhgnii !=C> %RNL;=N;<F? :CH= ^:H_ ighp\gp\gk .# nl ] hil hgh og ] hig vlXg OA\A hXg jg

mjhhgij (IN 7;N?L %RNX "ILIH ^"_ ighp\gp\gj hgh nl ] hil hgp nl ] hil vgXglg OA\A kXo kg

mjhhmhn -?L=OLS ^(A_ ighp\gp\gj hgk nl ] hil hgn og ] hig vgXgggh GA\, .# ig

mjhhpmi hUhUhUi]4?NL;=BFILI?NB;H? ighp\gp\gj hgg mg ] hkg hgi mg ] hjg vgXglg OA\A .# lg

mjhhpmi hUhUh]4LC=BFILI?NB;H? ighp\gp\gj hgi mg ] hkg hgg mg ] hjg vgXglg OA\A .# lg

mjhhpmi hUhUiUi]4?NL;=BFILI?NB;H? ighp\gp\gj om mg ] hkg hgl mg ] hjg vgXglg OA\A .# lg

mjhhpmi hUhUi]4LC=BFILI?NB;H? ighp\gp\gj pl mg ] hkg hgk mg ] hjg vgXglg OA\A .# lg

mjhhpmi hUh]$C=BFILI?NB;H? ighp\gp\gj hgg mg ] hkg hgg mg ] hjg vgXglg OA\A .# lg

mjhhpmi hUh]$C=BFILI?NBSF?H? ighp\gp\gj hhj mg ] hkg hgm mg ] hjg vgXglg OA\A .# lg

mjhhpmi hUi]$C=BFILI<?HT?H? ighp\gp\gj pg mg ] hkg oo mg ] hjg vgXglg OA\A .# lg
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mjhhpmi hUi]$C=BFILI?NB;H? ighp\gp\gj pm mg ] hkg hgp mg ] hjg vgXglg OA\A .# lg

mjhhpmi hUi]$C=BFILIJLIJ;H? ighp\gp\gj pi mg ] hkg po mg ] hjg vgXglg OA\A .# lg

mjhhpmi hUj]$C=BFILI<?HT?H? ighp\gp\gj pn mg ] hkg pg mg ] hjg vgXglg OA\A .# lg

mjhhpmi hUk]$C=BFILI<?HT?H? ighp\gp\gj pp mg ] hkg pj mg ] hjg vgXglg OA\A .# lg

mjhhpmi !=?NIH? ^i]0LIJ;HIH?_ ighp\gp\gj ol mg ] hkg hgk mg ] hkg vgXlg OA\A .# lg

mjhhpmi "?HT?H? ighp\gp\gj hgg mg ] hkg hgg mg ] hjg vgXgig OA\A .# lg

mjhhpmi "LIGI>C=BFILIG?NB;H? ighp\gp\gj pi mg ] hkg hgg mg ] hjg vgXglg OA\A .# lg

mjhhpmi "LIGI@ILG ighp\gp\gj om mg ] hkg hgl mg ] hjg vgXglg OA\A .# lg

mjhhpmi "LIGIG?NB;H? ighp\gp\gj hhp mg ] hkg hih mg ] hkg vgXglg OA\A .# lg

mjhhpmi #;L<IH 4?NL;=BFILC>? ighp\gp\gj hgi mg ] hkg pp mg ] hjg vgXglg OA\A .# lg

mjhhpmi #BFILI<?HT?H? ighp\gp\gj pl mg ] hkg pj mg ] hjg vgXglg OA\A .# lg

mjhhpmi #BFILI@ILG ighp\gp\gj pk mg ] hkg pm mg ] hjg vgXglg OA\A .# lg

mjhhpmi =CM]hUi]$C=BFILI?NBSF?H? ighp\gp\gj pj mg ] hkg pl mg ] hjg vgXglg OA\A .# lg

mjhhpmi =CM]hUj]$C=BFILIJLIJ?H? ighp\gp\gj pm mg ] hkg hgj mg ] hjg vgXgjg OA\A .# lg

mjhhpmi $C<LIGI=BFILIG?NB;H? ighp\gp\gj pj mg ] hkg hgl mg ] hjg vgXglg OA\A .# lg

mjhhpmi $C=BFILI>C@FOILIG?NB;H? ^&2%/. hi_ ighp\gp\gj hki ^i_ mg ] hkg hjk mg ] hkg vgXglg OA\A .# lg

mjhhpmi %NBSF<?HT?H? ighp\gp\gj pm mg ] hkg op mg ] hjg vgXgig OA\A .# lg

mjhhpmi %NBSF?H? $C<LIGC>? ighp\gp\gj pg mg ] hkg hgk mg ] hjg vgXglg OA\A .# lg

mjhhpmi &h ^#m]#hg_ ] "4%8 ighp\gp\gj vhg OA\A .# jg

mjhhpmi &h ^#m]#hg_ ighp\gp\gj pj mg ] hkg pm og ] hig vhg OA\A .# jg

mjhhpmi (?R;H? ighp\gp\gj hhl mg ] hkg hgk mg ] hjg vgXglg OA\A .# lg

mjhhpmi -?NBSF %NBSF +?NIH? ^i]"ON;HIH?_ ighp\gp\gj ol mg ] hkg hhh mg ] hkg vgXlg OA\A .# lg

mjhhpmi -?NBSF )MI<ONSF +?NIH? ighp\gp\gj ol mg ] hkg hhk mg ] hjg vgXlg OA\A .# lg

mjhhpmi -?NBSF N]<ONSF ?NB?L ^-4"%_ ighp\gp\gj on mg ] hkg pj mg ] hjg vgXglg OA\A .# lg

mjhhpmi -?NBSF?H? #BFILC>?^$C=BFILIG?NB;H?_ ighp\gp\gj pi mg ] hkg pn mg ] hjg vgXglg OA\A .# lg

mjhhpmi I]8SF?H? ighp\gp\gj pm mg ] hkg pi mg ] hjg vgXgig OA\A .# lg

mjhhpmi JtG]8SF?H? ighp\gp\gj hgi mg ] hkg pl mg ] hjg vgXgig OA\A .# lg

mjhhpmi 3NSL?H? ighp\gp\gj pj mg ] hkg pj mg ] hjg vgXglg OA\A .# lg

mjhhpmi 4?NL;=BFILI?NBSF?H? ighp\gp\gj po mg ] hkg op mg ] hjg vgXglg OA\A .# lg

mjhhpmi 4IFO?H? ighp\gp\gj pn mg ] hkg ph mg ] hjg vgXgig OA\A .# lg

mjhhpmi 4IN;F 8SF?H?M ighp\gp\gj vgXgig OA\A .# lg

mjhhpmi NL;HM]hUi]$C=BFILI?NBSF?H? ighp\gp\gj hgj mg ] hkg pp mg ] hjg vgXglg OA\A .# lg
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mjhhpmi NL;HM]hUj]$C=BFILIJLIJ?H? ighp\gp\gj op mg ] hkg pj mg ] hjg vgXgkg OA\A .# lg

mjhhpmi 4LC=BFILI?NBSF?H? ighp\gp\gj hgj mg ] hkg hgg mg ] hjg vgXglg OA\A .# lg

mjhhpmi 4LC=BFILI@FOILIG?NB;H? ^&2%/. hh_ ighp\gp\gj hhp mg ] hkg hhk mg ] hjg vgXglg OA\A .# lg

mjhhpmi 6CHSF #BFILC>? ighp\gp\gj hij mg ] hkg hhn mg ] hjg vgXgig OA\A .# lg

mjhighi #BLIGCOG ^6)_ ighp\gp\gj hgl og ] hig hgl og ] hig vgXlg OA\, gXjj ig

mjhnlgi h]-?NBSFH;JBNB;F?H? ighp\gp\gm hgp lg ] hjg pm lg ] hjg vgXglg OA\, .# jg

mjhnlgi i]-?NBSFH;JBNB;F?H? ighp\gp\gm hgg lg ] hjg oo lg ] hjg vgXglg OA\, .# jg

mjhnlgi !=?H;JBNB?H? ighp\gp\gm hgl lg ] hjg po lg ] hjg vgXglg OA\, .# jg

mjhnlgi !=?H;JBNBSF?H? ighp\gp\gm hgn lg ] hjg hgg lg ] hjg vgXglg OA\, .# jg

mjhnlgi !HNBL;=?H? ighp\gp\gm hgn lg ] hjg hgh lg ] hjg vgXglg OA\, .# jg

mjhnlgi "?HTI^;_;HNBL;=?H? ighp\gp\gm hho lg ] hjg hhj lg ] hjg vgXglg OA\, .# jg

mjhnlgi "?HTI^;_JSL?H? ighp\gp\gm hgl lg ] hjg hgh lg ] hjg vgXghg OA\, .# jg

mjhnlgi "?HTI^<\D_@FOIL;HNB?H? ighp\gp\gm hgh lg ] hjg pl lg ] hjg vgXglg OA\, .# jg

mjhnlgi "?HTI^AUBUC_J?LSF?H? ighp\gp\gm hgp lg ] hjg hgm lg ] hjg vgXglg OA\, .# jg

mjhnlgi "?HTI^E_@FOIL;HNB?H? ighp\gp\gm hgo lg ] hjg hgj lg ] hjg vgXglg OA\, .# jg

mjhnlgi #BLSM?H? ighp\gp\gm pm lg ] hjg pi lg ] hjg vgXglg OA\, .# jg

mjhnlgi $C<?HT^;UB_;HNBL;=?H? ighp\gp\gm hgp lg ] hjg hgo lg ] hjg vgXglg OA\, .# jg

mjhnlgi &FOIL;HNB?H? ighp\gp\gm hig lg ] hjg hhk lg ] hjg vgXglg OA\, .# jg

mjhnlgi &FOIL?H? ighp\gp\gm hhi lg ] hjg hgk lg ] hjg vgXglg OA\, .# jg

mjhnlgi )H>?HI^hUiUj]=>_JSL?H? ighp\gp\gm hhh lg ] hjg hgp lg ] hjg vgXglg OA\, .# jg

mjhnlgi .;JBNB;F?H? ighp\gp\gm ol lg ] hjg nm lg ] hjg vgXglg OA\, .# jg

mjhnlgi 0B?H;HNBL?H? ighp\gp\gm hgj lg ] hjg po lg ] hjg vgXgjg OA\, .# jg

mjhnlgi 0SL?H? ighp\gp\gm hhj lg ] hjg hgo lg ] hjg vgXglg OA\, .# jg

mjhohjp h]-?NBSFH;JBNB;F?H? ighp\gp\gm hhg lg ] hjg hgn lg ] hjg vgXgglg OA\A .# kg

mjhohjp i]-?NBSFH;JBNB;F?H? ighp\gp\gm pl lg ] hjg pk lg ] hjg vgXgglg OA\A .# kg

mjhohjp !=?H;JBNB?H? ighp\gp\gm hgg lg ] hjg pm lg ] hjg vgXgglg OA\A nXi kg

mjhohjp !=?H;JBNBSF?H? ighp\gp\gm pp lg ] hjg pm lg ] hjg vgXgglg OA\A ok ^j_ kg

mjhohjp !HNBL;=?H? ighp\gp\gm pn lg ] hjg po lg ] hjg vgXgglg OA\A hl kg

mjhohjp "?HTI^;_;HNBL;=?H? ighp\gp\gm po lg ] hjg hgi lg ] hjg vgXgglg OA\A hp kg

mjhohjp "?HTI^;_JSL?H? ighp\gp\gm pi lg ] hjg pm lg ] hjg vgXgglg OA\A jj kg

mjhohjp "?HTI^<\D_@FOIL;HNB?H? ighp\gp\gm pi lg ] hjg hgi lg ] hjg vgXgglg OA\A jh kg

mjhohjp "?HTI^AUBUC_J?LSF?H? ighp\gp\gm hgm lg ] hjg om lg ] hjg vgXgglg OA\A jk kg
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mjhohjp "?HTI^E_@FOIL;HNB?H? ighp\gp\gm pi lg ] hjg pm lg ] hjg vgXgglg OA\A jm kg

mjhohjp #BLSM?H? ighp\gp\gm om lg ] hjg pg lg ] hjg vgXgglg OA\A ij kg

mjhohjp $C<?HT^;UB_;HNBL;=?H? ighp\gp\gm hhj lg ] hjg nm lg ] hjg vgXgglg OA\A jp kg

mjhohjp &FOIL;HNB?H? ighp\gp\gm op lg ] hjg hgi lg ] hjg vgXgglg OA\A iXm kg

mjhohjp &FOIL?H? ighp\gp\gm hgi lg ] hjg po lg ] hjg vgXgglg OA\A oXj kg

mjhohjp )H>?HI^hUiUj]=>_JSL?H? ighp\gp\gm hhl lg ] hjg ph lg ] hjg vgXgglg OA\A jn kg

mjhohjp .;JBNB;F?H? ighp\gp\gm hgh lg ] hjg po lg ] hjg vgXgglg OA\A .# kg

mjhohjp 0B?H;HNBL?H? ighp\gp\gm pg lg ] hjg po lg ] hjg vgXgglg OA\A ig kg

mjhohjp 0SL?H? ighp\gp\gm ph lg ] hjg hgj lg ] hjg vgXgglg OA\A iXl kg

$OJFC=;N?W 0;CL?> ;H;FSMCM I@ ; M?J;L;N? JILNCIH I@ NB? M;G? M;GJF?X 5M?> NI ?P;FO;N? NB? P;LC;H=? CH NB? G?;MOL?G?HNX

-;NLCR 3JCE?W ! M;GJF? NI QBC=B ; EHIQH ;GIOHN I@ NB? ;H;FSN? I@ CHN?L?MN B;M <??H ;>>?>X 5M?> NI ?P;FO;N? M;GJF? G;NLCR CHN?L@?L?H=?X

3JCE?> "F;HEW ! <F;HE G;NLCR M;GJF? NI QBC=B ; EHIQH ;GIOHN I@ NB? ;H;FSN?U OMO;FFS @LIG ; M?=IH> MIOL=?U B;M <??H ;>>?>X 5M?> NI ?P;FO;N? G?NBI> ;==OL;=SX

-?NBI> "F;HEW ! <F;HE G;NLCR =IHN;CHCHA ;FF L?;A?HNM OM?> CH NB? ;H;FSNC=;F JLI=?>OL?X 5M?> NI C>?HNC@S F;<IL;NILS =IHN;GCH;NCIHX

3OLLIA;N?W ! JOL? IL CMINIJC=;FFS F;<?F?> =IGJIOH> QBIM? <?B;PCIL GCLLILM NB? ;H;FSN?M I@ CHN?L?MNX 5M?> NI ?P;FO;N? ?RNL;=NCIH ?@@C=C?H=SX

.# ^-;NLCR 3JCE?_W 4B? L?=IP?LS CH NB? G;NLCR MJCE? Q;M HIN =;F=OF;N?>X 4B? L?F;NCP? >C@@?L?H=? <?NQ??H NB? =IH=?HNL;NCIH CH NB? J;L?HN M;GJF? ;H> NB? MJCE? ;GIOHN Q;M NII MG;FF NI J?LGCN ; L?FC;<F?

L?=IP?LS =;F=OF;NCIH ^G;NLCR MJCE? =IH=?HNL;NCIH Q;M F?MM NB;H NB? H;NCP? M;GJF? =IH=?HNL;NCIH_

.# ^$OJFC=;N? 20$_W 4B? >OJFC=;N? 20$ Q;M HIN =;F=OF;N?>X 4B? =IH=?HNL;NCIH CH NB? M;GJF? ;H>\IL >OJFC=;N? Q;M NII FIQ NI J?LGCN ; L?FC;<F? 20$ =;F=OF;NCIH ^;<MIFON? >C@@?L?H=? vu iR 2$,_X

^h_ 4B? G;NLCR MJCE? L?=IP?LS Q;M <?FIQ NB? FIQ?L =IHNLIF FCGCNX 4BCM G;S <? >O? CH J;LN NI NB? L?>O=CHA ?HPCLIHG?HN I@ NB? M;GJF?X 4B? M;GJF? Q;M L?;H;FST?> QCNB NB? M;G? L?MOFNMX

^i_ 4B? L?=IP?LS Q;M ;<IP? NB? OJJ?L =IHNLIF FCGCNX 4BCM G;S L?JL?M?HN ; BCAB <C;M CH MIG? L?MOFNM @IL NBCM MJ?=C@C= ;H;FSN?X &IL L?MOFNM NB;N Q?L? HIN >?N?=N?> ^.$_U NBCM JIN?HNC;F <C;M B;M HI CGJ;=NX

^j_ $OJFC=;N? L?MOFNM ?R=??>?> 20$ ;==?JN;H=? =LCN?LC;X 4BCM CM FCE?FS >O? NI M;GJF? B?N?LIA?H?CNS X 4B? P;LC;<CFCNS CH NB? L?MOFNM @IL @F;AA?> ;H;FSN? G;S <? GIL? JLIHIOH=?>X
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khfnejj gZ&DMGJG:AH@=FQD gefnYenYen hk he Z fhe jn he Z fhe lf q

khfnejj $fiZ4=JH@=FQD [&3\ gefnYenYen ni he Z fhe ng he Z fhe nk q

khfnejj $jZ.ALJG:=FR=F= gefnYenYen ij he Z fhe li he Z fhe mj q

khgeiki gSiSjSkZ4=LJ9;@DGJGZEZPQD=F= gefnYenYen ne je Z fhe lk je Z fhe le q

khgeiki $=;9;@DGJG:AH@=FQD gefnYenYen fgj je Z fhe fek je Z fhe ni q

khfnejj !D<A;9J: gefnYenYen nl he Z fhe nl he Z fhe tjVe M?Y, .# ie

khfnejj !LJ9RAF= gefnYenYen fef he Z fhe ng he Z fhe tfVe M?Y, .# ie

khfnejj "=F<AG;9J: gefnYenYen nn he Z fhe nj he Z fhe tgVe M?Y, .# ie

khfnejj #9J:9JQD gefnYenYen fee he Z fhe nf he Z fhe tjVe M?Y, .# ie

khfnejj #9J:G>MJ9F gefnYenYen fff he Z fhe nm he Z fhe tjVe M?Y, .# ie

khfnejj #@DGJHQJA>GK [$MJK:9F\ gefnYenYen feg he Z fhe fee he Z fhe tgVe M?Y, .# ie

khfnejj #Q9F9RAF= ["D9<=P\ gefnYenYen fel he Z fhe fef he Z fhe tjVe M?Y, .# ie

khfnejj $=E=LGFZ3 gefnYenYen mj he Z fhe mf he Z fhe tgVe M?Y, .# ie

khfnejj $A9RAFGF gefnYenYen nn he Z fhe nm he Z fhe tgVe M?Y, .# ie

khfnejj $A;@DGJNGK gefnYenYen jk he Z fhe fef he Z fhe tgVe M?Y, .# ie

khfnejj $AE=L@G9L= gefnYenYen nj he Z fhe ne he Z fhe tgVe M?Y, .# ie

khfnejj %L@AGF gefnYenYen fek he Z fhe fef he Z fhe tfVe M?Y, .# ie

khfnejj &=F;@DGJH@GK [2GFF=D\ gefnYenYen nf he Z fhe ne he Z fhe tgVe M?Y, .# ie

khfnejj &=FL@AGF gefnYenYen ni he Z fhe nf he Z fhe tfVe M?Y, .# ie

khfnejj &GFG>GK gefnYenYen nh he Z fhe nk he Z fhe tgVe M?Y, .# ie

khfnejj 'ML@AGF [!RAFH@GKZE=L@QD\ gefnYenYen fgh he Z fhe fef he Z fhe tfVe M?Y, .# ie

khfnejj -9D9L@AGF gefnYenYen feg he Z fhe nm he Z fhe tgVe M?Y, .# ie

khfnejj -=LGD9;@DGJ gefnYenYen feg he Z fhe nn he Z fhe tjVe M?Y, .# ie

khfnejj -=NAFH@GK gefnYenYen mg he Z fhe ne he Z fhe tgVe M?Y, .# ie

khfnejj 09J9L@AGF %L@QD gefnYenYen fej he Z fhe feg he Z fhe tgVe M?Y, .# ie

khfnejj 09J9L@AGF -=L@QD gefnYenYen nl he Z fhe nj he Z fhe tgVe M?Y, .# ie

khfnejj 0@GJ9L= gefnYenYen mj he Z fhe nk he Z fhe tfVe M?Y, .# ie

khfnejj 0@GKE=L gefnYenYen fem he Z fhe nl he Z fhe tgVe M?Y, .# ie

khfnejj 0JGE=LJQF= gefnYenYen nn he Z fhe nh he Z fhe tfVe M?Y, .# ie

khfnejj 3AE9RAF= gefnYenYen nj he Z fhe mk he Z fhe tgVe M?Y, .# ie

khfnejj 4=J:M>GK gefnYenYen mg he Z fhe nf he Z fhe tfVe M?Y, .# ie

khfnejj 4JA9DD9L= gefnYenYen nh he Z fhe nm he Z fhe tjVe M?Y, .# ie

09?= l G> fg

"MJ=9M 6=JAL9K ,9:GJ9LGJA=K hg #GDGFF9<= 2<S 5FAL bfeeeS .=H=9FS /. +g% l*k 0@GF=U kfh gliZejlh &9PU kfh gliZejli 7=:KAL=U OOOV:ND9:KV;GE



!2#!$)3 #9F9<9 )F;

#DA=FL 0JGB=;L bU heegnmlm

39EHD=J )FALA9DKU %(

04!+(37 !2241!-#% 1%/.13T#.-3V$U"6 ,9:K *G: bU "n/migk

2=HGJL $9L=U gefnYenYfe

0# "8I:? /8G8C<I<G $8I< f 1<:EK<GM 0# +@C@IH f 1<:EK<GM 0# +@C@IH 58BJ< 4-(32 58BJ< TfU 0# +@C@IH

,8IG@L 2F@A< 2/(*%$ "+!-* ,<I?E; "B8DA 1/$

khfnejj 4JA>DMJ9DAF gefnYenYen ll he Z fhe mg he Z fhe tjVe M?Y, .# ie

khgeiki 9Z#@DGJ<9F= gefnYenYen fef je Z fhe mm je Z fhe teVeej M?Y,

khgeiki !D<JAF gefnYenYen mj je Z fhe lf je Z fhe teVeej M?Y,

khgeiki !JG;DGJ fgig gefnYenYen teVej M?Y, gee [f\ he

khgeiki !JG;DGJ fgim gefnYenYen teVej M?Y,

khgeiki !JG;DGJ fgji gefnYenYen teVej M?Y,

khgeiki !JG;DGJ fgke gefnYenYen teVej M?Y,

khgeiki $A=D<JAF gefnYenYen fen je Z fhe nn je Z fhe teVeej M?Y,

khgeiki %F<GKMD>9F ) [9DH@9\ gefnYenYen lj je Z fhe lg je Z fhe teVeej M?Y,

khgeiki %F<GKMD>9F )) [:=L9\ gefnYenYen ng je Z fhe me je Z fhe teVeej M?Y,

khgeiki %F<JAF gefnYenYen feh je Z fhe mi je Z fhe teVeej M?Y,

khgeiki ?Z#@DGJ<9F= gefnYenYen ni je Z fhe mk je Z fhe teVeej M?Y,

khgeiki (=HL9;@DGJ =HGPA<= gefnYenYen nj je Z fhe mg je Z fhe teVeej M?Y,

khgeiki (=HL9;@DGJ gefnYenYen ml je Z fhe ll je Z fhe teVeej M?Y,

khgeiki (=P9;@DGJG:=FR=F= gefnYenYen fef je Z fhe nh je Z fhe teVeej M?Y, .# he

khgeiki (=P9;@DGJG:ML9<A=F= gefnYenYen feh je Z fhe mk je Z fhe teVeen M?Y, .# he

khgeiki (=P9;@DGJG=L@9F= gefnYenYen nh je Z fhe mf je Z fhe teVef M?Y, .# he

khgeiki ,AF<9F= gefnYenYen fee je Z fhe nj je Z fhe teVeeh M?Y,

khgeiki -=L@GPQ;@DGJ gefnYenYen ffj je Z fhe nm je Z fhe teVef M?Y,

khgeiki GSHZ$$$ gefnYenYen fem je Z fhe ne je Z fhe teVeej M?Y,

khgeiki GSHZ$$% gefnYenYen fek je Z fhe nf je Z fhe teVeej M?Y,

khgeiki GSHZ$$4 gefnYenYen nk je Z fhe mj je Z fhe teVeej M?Y,

khgeiki HSHZ$$$ gefnYenYen fee je Z fhe mk je Z fhe teVeej M?Y,

khgeiki HSHZ$$% gefnYenYen ne je Z fhe me je Z fhe teVeej M?Y,
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khgeiki HSHZ$$4 gefnYenYen fef je Z fhe mj je Z fhe teVeej M?Y,
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#FC?HN 0LID?=N dW jggipono

3;GJF?L )HCNC;FMW ,'
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"6 ,;<M )$ ,!1iok ,!1iol

3;GJFCHA $;N?
ighp\hg\hl

gpWjg

ighp\hg\hl

hhWjg

#/# .OG<?L nkhmkk]gh]gh nkhmkk]gh]gh

5.)43 -7UbU^ -7UcU^ 2$, 1# "9K;@

-=K9CJ

!=C> %RNL;=N;<F? !HNCGIHS ^3<_ OA\A vgXig vgXig gXig mjpjkin

!=C> %RNL;=N;<F? !LM?HC= ^!M_ OA\A vhXg vhXg hXg mjpjkin

!=C> %RNL;=N;<F? ";LCOG ^";_ OA\A hj hm gXlg mjpjkin

!=C> %RNL;=N;<F? "?LSFFCOG ^"?_ OA\A vgXig vgXig gXig mjpjkin

!=C> %RNL;=N;<F? "ILIH ^"_ OA\A vlXg vlXg lXg mjpjkin

!=C> %RNL;=N;<F? #;>GCOG ^#>_ OA\A vgXhg vgXhg gXhg mjpjkin

!=C> %RNL;=N;<F? #BLIGCOG ^#L_ OA\A lXi oXj hXg mjpjkin

!=C> %RNL;=N;<F? #I<;FN ^#I_ OA\A iXn jXi gXhg mjpjkin

!=C> %RNL;=N;<F? #IJJ?L ^#O_ OA\A nXj oXj gXlg mjpjkin

!=C> %RNL;=N;<F? ,?;> ^0<_ OA\A hXj hXl hXg mjpjkin

!=C> %RNL;=N;<F? -IFS<>?HOG ^-I_ OA\A vgXlg vgXlg gXlg mjpjkin

!=C> %RNL;=N;<F? .C=E?F ^.C_ OA\A kXk kXi gXlg mjpjkin

!=C> %RNL;=N;<F? 3?F?HCOG ^3?_ OA\A vgXlg vgXlg gXlg mjpjkin

!=C> %RNL;=N;<F? 3CFP?L ^!A_ OA\A vgXig vgXig gXig mjpjkin

!=C> %RNL;=N;<F? 4B;FFCOG ^4F_ OA\A vgXglg vgXglg gXglg mjpjkin

!=C> %RNL;=N;<F? 5L;HCOG ^5_ OA\A gXkj gXmm gXglg mjpjkin

!=C> %RNL;=N;<F? 6;H;>COG ^6_ OA\A hl il lXg mjpjkin

!=C> %RNL;=N;<F? :CH= ^:H_ OA\A pXi pXn lXg mjpjkin

!=C> %RNL;=N;<F? -?L=OLS ^(A_ OA\A vgXglg vgXglg gXglg mjpjkin
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#FC?HN 0LID?=N dW jggipono

3;GJF?L )HCNC;FMW ,'
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"6 ,;<M )$ ,!1iok ,!1iol

3;GJFCHA $;N?
ighp\hg\hl

gpWjg

ighp\hg\hl

hhWjg

#/# .OG<?L nkhmkk]gh]gh nkhmkk]gh]gh

5.)43 -7UbU^ -7UcU^ 2$, 1# "9K;@

#9C;LC9K=< 09I9D=K=IJ

-?NBSFH;JBNB;F?H?U i]^h]_ OA\A vgXggnh vgXggnh gXggnh mjoomll

0FCO9IFD9KA; (O<IF;9I:FEJ

!=?H;JBNB?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

!=?H;JBNBSF?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

!HNBL;=?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

"?HTI^;_;HNBL;=?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

"?HTI^;_JSL?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

"?HTI^<\D_@FOIL;HNB?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

"?HTI^AUBUC_J?LSF?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

"?HTI^E_@FOIL;HNB?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

#BLSM?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

$C<?HT^;UB_;HNBL;=?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

&FOIL;HNB?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

&FOIL?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

)H>?HI^hUiUj]=>_JSL?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

h]-?NBSFH;JBNB;F?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

i]-?NBSFH;JBNB;F?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

.;JBNB;F?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

0B?H;HNBL?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

0SL?H? OA\A vgXgglg vgXgglg gXgglg mjplnpo

3LIIF?9K= 2=;FM=IO VhW

$hg]!HNBL;=?H? s pj po mjplnpo

$hk]4?LJB?HSF ^&3_ s pm pp mjplnpo

$o]!=?H;JBNBSF?H? s pi pk mjplnpo
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)EFI?9EA;J

-ICMNOL? s hn hXg mjphghl hn hXg mjphghl hn hXg mjphghl

#9C;LC9K=< 09I9D=K=IJ

hUj]$C=BFILIJLIJ?H? ^=CMtNL;HM_ OA\A vgXglg gXglg mjomklh vgXglg gXglg mjomklh

6FC9KAC= /I?9EA;J

!=?NIH? ^i]0LIJ;HIH?_ OA\A vgXlg gXlg mjopjhg vgXlg gXlg mjopjhg

"?HT?H? OA\A vgXgig gXgig mjopjhg vgXgig gXgig mjopjhg

"LIGI>C=BFILIG?NB;H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

"LIGI@ILG OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

"LIGIG?NB;H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

#;L<IH 4?NL;=BFILC>? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

#BFILI<?HT?H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

#BFILI@ILG OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

$C<LIGI=BFILIG?NB;H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

hUi]$C=BFILI<?HT?H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

hUj]$C=BFILI<?HT?H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

hUk]$C=BFILI<?HT?H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

$C=BFILI>C@FOILIG?NB;H? ^&2%/. hi_ OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

hUh]$C=BFILI?NB;H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

hUi]$C=BFILI?NB;H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

hUh]$C=BFILI?NBSF?H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

=CM]hUi]$C=BFILI?NBSF?H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

NL;HM]hUi]$C=BFILI?NBSF?H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

hUi]$C=BFILIJLIJ;H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

=CM]hUj]$C=BFILIJLIJ?H? OA\A vgXgjg gXgjg mjopjhg vgXgjg gXgjg mjopjhg

NL;HM]hUj]$C=BFILIJLIJ?H? OA\A vgXgkg gXgkg mjopjhg vgXgkg gXgkg mjopjhg

%NBSF<?HT?H? OA\A vgXgig gXgig mjopjhg vgXgig gXgig mjopjhg

%NBSF?H? $C<LIGC>? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

(?R;H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

-?NBSF?H? #BFILC>?^$C=BFILIG?NB;H?_ OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

-?NBSF %NBSF +?NIH? ^i]"ON;HIH?_ OA\A vgXlg gXlg mjopjhg vgXlg gXlg mjopjhg

-?NBSF )MI<ONSF +?NIH? OA\A vgXlg gXlg mjopjhg vgXlg gXlg mjopjhg

-?NBSF N]<ONSF ?NB?L ^-4"%_ OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

3NSL?H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

hUhUhUi]4?NL;=BFILI?NB;H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg
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hUhUiUi]4?NL;=BFILI?NB;H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

4?NL;=BFILI?NBSF?H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

4IFO?H? OA\A vgXgig gXgig mjopjhg vgXgig gXgig mjopjhg

hUhUh]4LC=BFILI?NB;H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

hUhUi]4LC=BFILI?NB;H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

4LC=BFILI?NBSF?H? OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

4LC=BFILI@FOILIG?NB;H? ^&2%/. hh_ OA\A vgXglg gXglg mjopjhg vgXglg gXglg mjopjhg

6CHSF #BFILC>? OA\A vgXgig gXgig mjopjhg vgXgig gXgig mjopjhg

JtG]8SF?H? OA\A vgXgig gXgig mjopjhg vgXgig gXgig mjopjhg

I]8SF?H? OA\A vgXgig gXgig mjopjhg vgXgig gXgig mjopjhg

4IN;F 8SF?H?M OA\A vgXgig gXgig mjopjhg vgXgig gXgig mjopjhg

&h ^#m]#hg_ OA\A vhg hg mjopjhg vhg hg mjopjhg

&h ^#m]#hg_ ] "4%8 OA\A vhg hg mjopjhg vhg hg mjopjhg

&_U&a (O<IF;9I:FEJ

&i ^#hg]#hm (S>LI=;L<IHM_ OA\A vhg hg mjplnpp vhg hg mjplnpp

&j ^#hm]#jk (S>LI=;L<IHM_ OA\A vlg lg mjplnpp vlg lg mjplnpp

&k ^#jk]#lg (S>LI=;L<IHM_ OA\A vlg lg mjplnpp vlg lg mjplnpp

2?;=B?> ";M?FCH? ;N #lg OA\A 9?M mjplnpp 9?M mjplnpp

3LIIF?9K= 2=;FM=IO VhW

I]4?LJB?HSF s op mjplnpp op mjplnpp

k]"LIGI@FOILI<?HT?H? s pn mjopjhg pn mjopjhg

$hg]I]8SF?H? s hgk mjopjhg pp mjopjhg

$k]hUi]$C=BFILI?NB;H? s pk mjopjhg pk mjopjhg

$o]4IFO?H? s pp mjopjhg pp mjopjhg
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"6 ,9:J )$R ,!1iok #FCC=;K=<R ighp\hg\hl
39DGC= )$R -7]l]h

-9KIANR 3ICF
3@AGG=<R

2=;=AM=<R ighp\hg\hl

-?NBSFH;JBNB;F?H? 3OG #!,# mjoomll .\! ighp\hg\ii !ONIG;N?> 3N;N=BE
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-ICMNOL? "!, mjphghl .\! ighp\hg\hn 'OLJL??N +;OL

0!( #IGJIOH>M CH 3ICF <S '#\-3 ^3)-_ '#\-3 mjplnpo ighp\hg\hp ighp\hg\hp "C<CH !FC;M 0;OF

6IF;NCF? /LA;HC= #IGJIOH>M ;H> &h 0(#M '#\-3&$ mjopjhg .\! ighp\hg\ho 8O?GCHA *C;HA

4=JK $=J;IAGKAFE )EJKILD=EK9KAFE "9K;@ %NKI9;K=< $9K= !E9COP=< !E9COJK
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"6 ,9:J )$R ,!1iol #FCC=;K=<R ighp\hg\hl
39DGC= )$R -7]m]h

-9KIANR 3ICF
3@AGG=<R

2=;=AM=<R ighp\hg\hl
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3NLIHA !=C> ,?;=B;<F? -?N;FM <S )#0-3 )#0\-3 mjpjkin ighp\hg\ho ighp\hg\ih $;HC?F 4?=FO
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%;=B N?GJ?L;NOL? CM NB? ;P?L;A? I@ OJ NI NBL?? =IIF?L N?GJ?L;NOL?M N;E?H ;N L?=?CJN

0;=E;A? h hjXjc#

2=JLCKJ I=C9K= FECO KF K@= AK=DJ K=JK=<S
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!2#!$)3 #;H;>; )H=

#FC?HN 0LID?=N dW jggipono

3;GJF?L )HCNC;FMW ,'

15!,)48 !3352!.#% 2%0/24"6 ,;<M *I< dW "p3olmj

2?JILN $;N?W ighp\hg\ii

1# "9K;@ 09I9D=K=I $9K= h 2=;FM=IO 1# ,ADAKJ h 2=;FM=IO 1# ,ADAKJ 69CL= 5.)43 69CL= VhW 1# ,ADAKJ

-9KIAN 3GAB= 30)+%$ ",!.+ -=K@F< "C9EB 20$

mjopjhg k]"LIGI@FOILI<?HT?H? ighp\hg\ho hgl mg ] hkg hgj mg ] hkg po s

mjopjhg $hg]I]8SF?H? ighp\hg\ho hgk mg ] hjg hgi mg ] hjg pl s

mjopjhg $k]hUi]$C=BFILI?NB;H? ighp\hg\ho pk mg ] hkg pm mg ] hkg pi s

mjopjhg $o]4IFO?H? ighp\hg\ho hgh mg ] hkg hgh mg ] hkg pp s

mjplnpo $hg]!HNBL;=?H? ighp\hg\hp pm lg ] hjg hgj lg ] hjg pp s

mjplnpo $hk]4?LJB?HSF ^&3_ ighp\hg\hp oo lg ] hjg po lg ] hjg pk s

mjplnpo $o]!=?H;JBNBSF?H? ighp\hg\hp oo lg ] hjg pn lg ] hjg pi s

mjplnpp I]4?LJB?HSF ighp\hg\hp ok mg ] hjg ok mg ] hjg om s

mjopjhg hUhUhUi]4?NL;=BFILI?NB;H? ighp\hg\ho pl mg ] hkg hgh mg ] hjg vgXglg OA\A .# lg

mjopjhg hUhUh]4LC=BFILI?NB;H? ighp\hg\ho po mg ] hkg hgg mg ] hjg vgXglg OA\A .# lg

mjopjhg hUhUiUi]4?NL;=BFILI?NB;H? ighp\hg\ho pl mg ] hkg hgj mg ] hjg vgXglg OA\A .# lg

mjopjhg hUhUi]4LC=BFILI?NB;H? ighp\hg\ho pg mg ] hkg pn mg ] hjg vgXglg OA\A .# lg

mjopjhg hUh]$C=BFILI?NB;H? ighp\hg\ho pp mg ] hkg hgi mg ] hjg vgXglg OA\A .# lg

mjopjhg hUh]$C=BFILI?NBSF?H? ighp\hg\ho pp mg ] hkg hgh mg ] hjg vgXglg OA\A .# lg

mjopjhg hUi]$C=BFILI<?HT?H? ighp\hg\ho pk mg ] hkg hgi mg ] hjg vgXglg OA\A .# lg

mjopjhg hUi]$C=BFILI?NB;H? ighp\hg\ho pj mg ] hkg po mg ] hjg vgXglg OA\A .# lg

mjopjhg hUi]$C=BFILIJLIJ;H? ighp\hg\ho hgg mg ] hkg hgk mg ] hjg vgXglg OA\A .# lg

mjopjhg hUj]$C=BFILI<?HT?H? ighp\hg\ho po mg ] hkg hgl mg ] hjg vgXglg OA\A .# lg

mjopjhg hUk]$C=BFILI<?HT?H? ighp\hg\ho hgg mg ] hkg hhg mg ] hjg vgXglg OA\A .# lg

mjopjhg !=?NIH? ^i]0LIJ;HIH?_ ighp\hg\ho pm mg ] hkg hgi mg ] hkg vgXlg OA\A .# lg

mjopjhg "?HT?H? ighp\hg\ho po mg ] hkg hgh mg ] hjg vgXgig OA\A .# lg

mjopjhg "LIGI>C=BFILIG?NB;H? ighp\hg\ho pm mg ] hkg hgh mg ] hjg vgXglg OA\A .# lg

mjopjhg "LIGI@ILG ighp\hg\ho pk mg ] hkg hgh mg ] hjg vgXglg OA\A .# lg

mjopjhg "LIGIG?NB;H? ighp\hg\ho pp mg ] hkg hgi mg ] hkg vgXglg OA\A .# lg

mjopjhg #;L<IH 4?NL;=BFILC>? ighp\hg\ho pn mg ] hkg pp mg ] hjg vgXglg OA\A .# lg

mjopjhg #BFILI<?HT?H? ighp\hg\ho pi mg ] hkg pn mg ] hjg vgXglg OA\A .# lg

mjopjhg #BFILI@ILG ighp\hg\ho pl mg ] hkg pn mg ] hjg vgXglg OA\A .# lg

mjopjhg =CM]hUi]$C=BFILI?NBSF?H? ighp\hg\ho pp mg ] hkg hgj mg ] hjg vgXglg OA\A .# lg

mjopjhg =CM]hUj]$C=BFILIJLIJ?H? ighp\hg\ho pl mg ] hkg hgh mg ] hjg vgXgjg OA\A .# lg

mjopjhg $C<LIGI=BFILIG?NB;H? ighp\hg\ho pj mg ] hkg hgg mg ] hjg vgXglg OA\A .# lg

mjopjhg $C=BFILI>C@FOILIG?NB;H? ^&2%/. hi_ ighp\hg\ho hgl mg ] hkg hgl mg ] hkg vgXglg OA\A .# lg

mjopjhg %NBSF<?HT?H? ighp\hg\ho pm mg ] hkg hgi mg ] hjg vgXgig OA\A .# lg
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mjopjhg %NBSF?H? $C<LIGC>? ighp\hg\ho pi mg ] hkg hgh mg ] hjg vgXglg OA\A .# lg

mjopjhg &h ^#m]#hg_ ] "4%8 ighp\hg\ho vhg OA\A .# jg

mjopjhg &h ^#m]#hg_ ighp\hg\ho hgg mg ] hkg oo og ] hig vhg OA\A .# jg

mjopjhg (?R;H? ighp\hg\ho hgj mg ] hkg hgk mg ] hjg vgXglg OA\A .# lg

mjopjhg -?NBSF %NBSF +?NIH? ^i]"ON;HIH?_ ighp\hg\ho hgi mg ] hkg hgp mg ] hkg vgXlg OA\A .# lg

mjopjhg -?NBSF )MI<ONSF +?NIH? ighp\hg\ho pp mg ] hkg hgl mg ] hjg vgXlg OA\A .# lg

mjopjhg -?NBSF N]<ONSF ?NB?L ^-4"%_ ighp\hg\ho pn mg ] hkg hgg mg ] hjg vgXglg OA\A .# lg

mjopjhg -?NBSF?H? #BFILC>?^$C=BFILIG?NB;H?_ ighp\hg\ho pm mg ] hkg hgg mg ] hjg vgXglg OA\A .# lg

mjopjhg I]8SF?H? ighp\hg\ho pm mg ] hkg hgh mg ] hjg vgXgig OA\A .# lg

mjopjhg JtG]8SF?H? ighp\hg\ho po mg ] hkg hgj mg ] hjg vgXgig OA\A .# lg

mjopjhg 3NSL?H? ighp\hg\ho hgh mg ] hkg hgn mg ] hjg vgXglg OA\A .# lg

mjopjhg 4?NL;=BFILI?NBSF?H? ighp\hg\ho pm mg ] hkg hgh mg ] hjg vgXglg OA\A .# lg

mjopjhg 4IFO?H? ighp\hg\ho pk mg ] hkg pp mg ] hjg vgXgig OA\A .# lg

mjopjhg 4IN;F 8SF?H?M ighp\hg\ho vgXgig OA\A .# lg

mjopjhg NL;HM]hUi]$C=BFILI?NBSF?H? ighp\hg\ho hgg mg ] hkg hgj mg ] hjg vgXglg OA\A .# lg

mjopjhg NL;HM]hUj]$C=BFILIJLIJ?H? ighp\hg\ho pi mg ] hkg hgg mg ] hjg vgXgkg OA\A .# lg

mjopjhg 4LC=BFILI?NBSF?H? ighp\hg\ho pp mg ] hkg hgh mg ] hjg vgXglg OA\A .# lg

mjopjhg 4LC=BFILI@FOILIG?NB;H? ^&2%/. hh_ ighp\hg\ho hgo mg ] hkg hgp mg ] hjg vgXglg OA\A .# lg

mjopjhg 6CHSF #BFILC>? ighp\hg\ho hgn mg ] hkg hgn mg ] hjg vgXgig OA\A .# lg

mjphghl -ICMNOL? ighp\hg\hn jXg ig

mjpjkin !=C> %RNL;=N;<F? !HNCGIHS ^3<_ ighp\hg\ih hgh nl ] hil hgl og ] hig vgXig OA\A .# jg

mjpjkin !=C> %RNL;=N;<F? !LM?HC= ^!M_ ighp\hg\ih hgk nl ] hil hgi og ] hig vhXg OA\A hj jg

mjpjkin !=C> %RNL;=N;<F? ";LCOG ^";_ ighp\hg\ih pp nl ] hil hgl og ] hig vgXlg OA\A iXo jg

mjpjkin !=C> %RNL;=N;<F? "?LSFFCOG ^"?_ ighp\hg\ih pm nl ] hil pn og ] hig vgXig OA\A .# jg

mjpjkin !=C> %RNL;=N;<F? "ILIH ^"_ ighp\hg\ih pk nl ] hil pn og ] hig vlXg OA\A .# jg

mjpjkin !=C> %RNL;=N;<F? #;>GCOG ^#>_ ighp\hg\ih hgg nl ] hil hgh og ] hig vgXhg OA\A .# jg

mjpjkin !=C> %RNL;=N;<F? #BLIGCOG ^#L_ ighp\hg\ih .# nl ] hil hgj og ] hig vhXg OA\A lXh jg

mjpjkin !=C> %RNL;=N;<F? #I<;FN ^#I_ ighp\hg\ih hgg nl ] hil hgh og ] hig vgXhg OA\A lXm jg

mjpjkin !=C> %RNL;=N;<F? #IJJ?L ^#O_ ighp\hg\ih .# nl ] hil hgi og ] hig vgXlg OA\A lXn jg

mjpjkin !=C> %RNL;=N;<F? ,?;> ^0<_ ighp\hg\ih hgh nl ] hil hgj og ] hig vhXg OA\A jXp jg

mjpjkin !=C> %RNL;=N;<F? -?L=OLS ^(A_ ighp\hg\ih pg nl ] hil ph og ] hig vgXglg OA\A .# jg

mjpjkin !=C> %RNL;=N;<F? -IFS<>?HOG ^-I_ ighp\hg\ih hgh nl ] hil hgi og ] hig vgXlg OA\A .# jg
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mjpjkin !=C> %RNL;=N;<F? .C=E?F ^.C_ ighp\hg\ih pl nl ] hil pn og ] hig vgXlg OA\A nXi jg

mjpjkin !=C> %RNL;=N;<F? 3?F?HCOG ^3?_ ighp\hg\ih hgj nl ] hil hgm og ] hig vgXlg OA\A .# jg

mjpjkin !=C> %RNL;=N;<F? 3CFP?L ^!A_ ighp\hg\ih pp nl ] hil hgi og ] hig vgXig OA\A .# jg

mjpjkin !=C> %RNL;=N;<F? 4B;FFCOG ^4F_ ighp\hg\ih pp nl ] hil hgi og ] hig vgXglg OA\A hj jg

mjpjkin !=C> %RNL;=N;<F? 5L;HCOG ^5_ ighp\hg\ih pl nl ] hil pn og ] hig vgXglg OA\A ho jg

mjpjkin !=C> %RNL;=N;<F? 6;H;>COG ^6_ ighp\hg\ih .# nl ] hil hgi og ] hig vlXg OA\A gXgil jg

mjpjkin !=C> %RNL;=N;<F? :CH= ^:H_ ighp\hg\ih .# nl ] hil hgg og ] hig vlXg OA\A kXg jg

mjplnpo h]-?NBSFH;JBNB;F?H? ighp\hg\hp hgl lg ] hjg hhg lg ] hjg vgXgglg OA\A .# kg

mjplnpo i]-?NBSFH;JBNB;F?H? ighp\hg\hp po lg ] hjg hgj lg ] hjg vgXgglg OA\A .# kg

mjplnpo !=?H;JBNB?H? ighp\hg\hp pl lg ] hjg hgg lg ] hjg vgXgglg OA\A .# kg

mjplnpo !=?H;JBNBSF?H? ighp\hg\hp pl lg ] hjg hgg lg ] hjg vgXgglg OA\A .# kg

mjplnpo !HNBL;=?H? ighp\hg\hp pk lg ] hjg po lg ] hjg vgXgglg OA\A .# kg

mjplnpo "?HTI^;_;HNBL;=?H? ighp\hg\hp hgg lg ] hjg hgm lg ] hjg vgXgglg OA\A .# kg

mjplnpo "?HTI^;_JSL?H? ighp\hg\hp pm lg ] hjg hgh lg ] hjg vgXgglg OA\A .# kg

mjplnpo "?HTI^<\D_@FOIL;HNB?H? ighp\hg\hp pl lg ] hjg hgh lg ] hjg vgXgglg OA\A .# kg

mjplnpo "?HTI^AUBUC_J?LSF?H? ighp\hg\hp ol lg ] hjg on lg ] hjg vgXgglg OA\A .# kg

mjplnpo "?HTI^E_@FOIL;HNB?H? ighp\hg\hp pm lg ] hjg hgl lg ] hjg vgXgglg OA\A .# kg

mjplnpo #BLSM?H? ighp\hg\hp pk lg ] hjg pp lg ] hjg vgXgglg OA\A .# kg

mjplnpo $C<?HT^;UB_;HNBL;=?H? ighp\hg\hp pj lg ] hjg pg lg ] hjg vgXgglg OA\A .# kg

mjplnpo &FOIL;HNB?H? ighp\hg\hp hgn lg ] hjg hhk lg ] hjg vgXgglg OA\A hh kg

mjplnpo &FOIL?H? ighp\hg\hp pi lg ] hjg hgi lg ] hjg vgXgglg OA\A .# kg

mjplnpo )H>?HI^hUiUj]=>_JSL?H? ighp\hg\hp pg lg ] hjg pi lg ] hjg vgXgglg OA\A .# kg

mjplnpo .;JBNB;F?H? ighp\hg\hp ph lg ] hjg pn lg ] hjg vgXgglg OA\A .# kg

mjplnpo 0B?H;HNBL?H? ighp\hg\hp pj lg ] hjg pp lg ] hjg vgXgglg OA\A .# kg

mjplnpo 0SL?H? ighp\hg\hp hgk lg ] hjg hhg lg ] hjg vgXgglg OA\A kXj kg

mjplnpp &i ^#hg]#hm (S>LI=;L<IHM_ ighp\hg\ig oo lg ] hjg pg og ] hig vhg OA\A .# jg

mjplnpp &j ^#hm]#jk (S>LI=;L<IHM_ ighp\hg\ig ol lg ] hjg on og ] hig vlg OA\A .# jg

0;A? hh I@ hn

"OL?;O 6?LCN;M ,;<IL;NILC?M ji #IFIHH;>? 2>U 5HCN dhgggU .?J?;HU /. +i% n*m 0BIH?W mhj ink]glnj &;RW mhj ink]glnk 7?<MCN?W QQQX<PF;<MX=IG



!2#!$)3 #;H;>; )H=

#FC?HN 0LID?=N dW jggipono

3;GJF?L )HCNC;FMW ,'

15!,)48 !3352!.#% 2%0/24V#/.4X$W"6 ,;<M *I< dW "p3olmj

2?JILN $;N?W ighp\hg\ii

1# "9K;@ 09I9D=K=I $9K= h 2=;FM=IO 1# ,ADAKJ h 2=;FM=IO 1# ,ADAKJ 69CL= 5.)43 69CL= VhW 1# ,ADAKJ

-9KIAN 3GAB= 30)+%$ ",!.+ -=K@F< "C9EB 20$

mjplnpp &k ^#jk]#lg (S>LI=;L<IHM_ ighp\hg\ig om lg ] hjg oo og ] hig vlg OA\A .# jg

$OJFC=;N?W 0;CL?> ;H;FSMCM I@ ; M?J;L;N? JILNCIH I@ NB? M;G? M;GJF?X 5M?> NI ?P;FO;N? NB? P;LC;H=? CH NB? G?;MOL?G?HNX

-;NLCR 3JCE?W ! M;GJF? NI QBC=B ; EHIQH ;GIOHN I@ NB? ;H;FSN? I@ CHN?L?MN B;M <??H ;>>?>X 5M?> NI ?P;FO;N? M;GJF? G;NLCR CHN?L@?L?H=?X

3JCE?> "F;HEW ! <F;HE G;NLCR M;GJF? NI QBC=B ; EHIQH ;GIOHN I@ NB? ;H;FSN?U OMO;FFS @LIG ; M?=IH> MIOL=?U B;M <??H ;>>?>X 5M?> NI ?P;FO;N? G?NBI> ;==OL;=SX

-?NBI> "F;HEW ! <F;HE G;NLCR =IHN;CHCHA ;FF L?;A?HNM OM?> CH NB? ;H;FSNC=;F JLI=?>OL?X 5M?> NI C>?HNC@S F;<IL;NILS =IHN;GCH;NCIHX

3OLLIA;N?W ! JOL? IL CMINIJC=;FFS F;<?F?> =IGJIOH> QBIM? <?B;PCIL GCLLILM NB? ;H;FSN?M I@ CHN?L?MNX 5M?> NI ?P;FO;N? ?RNL;=NCIH ?@@C=C?H=SX

.# ^-;NLCR 3JCE?_W 4B? L?=IP?LS CH NB? G;NLCR MJCE? Q;M HIN =;F=OF;N?>X 4B? L?F;NCP? >C@@?L?H=? <?NQ??H NB? =IH=?HNL;NCIH CH NB? J;L?HN M;GJF? ;H> NB? MJCE? ;GIOHN Q;M NII MG;FF NI J?LGCN ; L?FC;<F?

L?=IP?LS =;F=OF;NCIH ^G;NLCR MJCE? =IH=?HNL;NCIH Q;M F?MM NB;H NB? H;NCP? M;GJF? =IH=?HNL;NCIH_

.# ^$OJFC=;N? 20$_W 4B? >OJFC=;N? 20$ Q;M HIN =;F=OF;N?>X 4B? =IH=?HNL;NCIH CH NB? M;GJF? ;H>\IL >OJFC=;N? Q;M NII FIQ NI J?LGCN ; L?FC;<F? 20$ =;F=OF;NCIH ^;<MIFON? >C@@?L?H=? vu iR 2$,_X
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&IL 3?LPC=? 'LIOJ MJ?=C@C= P;FC>;NCIH JF?;M? L?@?L NI NB? 6;FC>;NCIH 3CAH;NOL? 0;A?X
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gTi\$B<AEHKHIKHI>G> ]<BLsMK:GL^ N@[, ufWkf fWkf lionoil

6FC9JAC= /H?9EA;I

!<>MHG> ]h\0KHI:GHG>^ N@[, ugf gf lionnfo ugf gf lionnfo

">GS>G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

"KHFH=B<AEHKHF>MA:G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

"KHFH?HKF N@[, ugWf gWf lionnfo ugWf gWf lionnfo

"KHFHF>MA:G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

#:K;HG 4>MK:<AEHKB=> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

#AEHKH;>GS>G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

#AEHKH?HKF N@[, hWj fWhf lionnfo hWk fWhf lionnfo

$B;KHFH<AEHKHF>MA:G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

gTh\$B<AEHKH;>GS>G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

gTi\$B<AEHKH;>GS>G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

gTj\$B<AEHKH;>GS>G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

$B<AEHKH=B?ENHKHF>MA:G> ]&2%/. gh^ N@[, ugWf gWf lionnfo ugWf gWf lionnfo

gTg\$B<AEHKH>MA:G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

gTh\$B<AEHKH>MA:G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

gTg\$B<AEHKH>MARE>G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

<BL\gTh\$B<AEHKH>MARE>G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

MK:GL\gTh\$B<AEHKH>MARE>G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

gTh\$B<AEHKHIKHI:G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

<BL\gTi\$B<AEHKHIKHI>G> N@[, ufWif fWif lionnfo ufWif fWif lionnfo

MK:GL\gTi\$B<AEHKHIKHI>G> N@[, ufWjf fWjf lionnfo ufWjf fWjf lionnfo

%MARE;>GS>G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

%MARE>G> $B;KHFB=> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

(>Q:G> N@[, ugWf gWf lionnfo ugWf gWf lionnfo

->MARE>G> #AEHKB=>]$B<AEHKHF>MA:G>^ N@[, uhWf hWf lionnfo uhWf hWf lionnfo

->MARE %MARE +>MHG> ]h\"NM:GHG>^ N@[, ugf gf lionnfo ugf gf lionnfo

->MARE )LH;NMRE +>MHG> N@[, ukWf kWf lionnfo ukWf kWf lionnfo

->MARE M\;NMRE >MA>K ]-4"%^ N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

3MRK>G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

gTgTgTh\4>MK:<AEHKH>MA:G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

gTgThTh\4>MK:<AEHKH>MA:G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo
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4>MK:<AEHKH>MARE>G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

4HEN>G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

gTgTg\4KB<AEHKH>MA:G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

gTgTh\4KB<AEHKH>MA:G> N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

4KB<AEHKH>MARE>G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

4KB<AEHKH?ENHKHF>MA:G> ]&2%/. gg^ N@[, ufWkf fWkf lionnfo ufWkf fWkf lionnfo

6BGRE #AEHKB=> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

IsF\8RE>G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

H\8RE>G> N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

4HM:E 8RE>G>L N@[, ufWhf fWhf lionnfo ufWhf fWhf lionnfo

&g ]#l\#gf^ N@[, uhk hk lionnfo uhk hk lionnfo

&g ]#l\#gf^ \ "4%8 N@[, uhk hk lionnfo uhk hk lionnfo

&]T&_ (N<HF;9H:FEI

&h ]#gf\#gl (R=KH<:K;HGL^ N@[, ugff gff lioomlk
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&j ]#ij\#kf (R=KH<:K;HGL^ N@[, uhff hff lioomlk
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3KHHF?9J= 2=;FL=HN UfV

H\4>KIA>GRE r ol lioomlk

j\"KHFH?ENHKH;>GS>G> r nm lionnfo nm lionnfo

$j\gTh\$B<AEHKH>MA:G> r gfo lionnfo gfo lionnfo

$n\4HEN>G> r ok lionnfo ok lionnfo
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lionnfo j\"KHFH?ENHKH;>GS>G> hfgo[gf[hi om mf \ gif om mf \ gif of r

lionnfo $j\gTh\$B<AEHKH>MA:G> hfgo[gf[hi gfj mf \ gif gfk mf \ gif gfm r

lionnfo $n\4HEN>G> hfgo[gf[hi gfn mf \ gif ggf mf \ gif oj r

lioomlk H\4>KIA>GRE hfgo[gf[hi gff lf \ gif om lf \ gif gfm r

lionnfo gTgTgTh\4>MK:<AEHKH>MA:G> hfgo[gf[hi ol mf \ gif gfm mf \ gif ufWkf N@[, .# if

lionnfo gTgTg\4KB<AEHKH>MA:G> hfgo[gf[hi oj mf \ gif gfj mf \ gif ufWhf N@[, .# if

lionnfo gTgThTh\4>MK:<AEHKH>MA:G> hfgo[gf[hi ok mf \ gif gfl mf \ gif ufWkf N@[, .# if

lionnfo gTgTh\4KB<AEHKH>MA:G> hfgo[gf[hi gfj mf \ gif ggi mf \ gif ufWkf N@[, .# if

lionnfo gTg\$B<AEHKH>MA:G> hfgo[gf[hi om mf \ gif gfm mf \ gif ufWhf N@[, .# if

lionnfo gTg\$B<AEHKH>MARE>G> hfgo[gf[hi oj mf \ gif gfh mf \ gif ufWhf N@[, .# if

lionnfo gTh\$B<AEHKH;>GS>G> hfgo[gf[hi of mf \ gif gfg mf \ gif ufWkf N@[, .# if

lionnfo gTh\$B<AEHKH>MA:G> hfgo[gf[hi ok mf \ gif gfg mf \ gif ufWkf N@[, .# if

lionnfo gTh\$B<AEHKHIKHI:G> hfgo[gf[hi ok mf \ gif gfi mf \ gif ufWhf N@[, .# if

lionnfo gTi\$B<AEHKH;>GS>G> hfgo[gf[hi of mf \ gif gfg mf \ gif ufWkf N@[, .# if

lionnfo gTj\$B<AEHKH;>GS>G> hfgo[gf[hi no mf \ gif oo mf \ gif ufWkf N@[, .# if

lionnfo !<>MHG> ]h\0KHI:GHG>^ hfgo[gf[hi on lf \ gjf gff lf \ gjf ugf N@[, .# if

lionnfo ">GS>G> hfgo[gf[hi og mf \ gif gff mf \ gif ufWhf N@[, .# if

lionnfo "KHFH=B<AEHKHF>MA:G> hfgo[gf[hi oi mf \ gif gfh mf \ gif ufWkf N@[, .# if

lionnfo "KHFH?HKF hfgo[gf[hi oh mf \ gif gfh mf \ gif ugWf N@[, .# if

lionnfo "KHFHF>MA:G> hfgo[gf[hi ol lf \ gjf oo lf \ gjf ufWkf N@[, .# if

lionnfo #:K;HG 4>MK:<AEHKB=> hfgo[gf[hi oj mf \ gif gfk mf \ gif ufWhf N@[, .# if

lionnfo #AEHKH;>GS>G> hfgo[gf[hi no mf \ gif oo mf \ gif ufWhf N@[, .# if

lionnfo #AEHKH?HKF hfgo[gf[hi ok mf \ gif gfj mf \ gif ufWhf N@[, fWon if

lionnfo <BL\gTh\$B<AEHKH>MARE>G> hfgo[gf[hi oi mf \ gif gfh mf \ gif ufWkf N@[, .# if

lionnfo <BL\gTi\$B<AEHKHIKHI>G> hfgo[gf[hi oh mf \ gif oi mf \ gif ufWif N@[, .# if

lionnfo $B;KHFH<AEHKHF>MA:G> hfgo[gf[hi ok mf \ gif gfk mf \ gif ufWkf N@[, .# if

lionnfo $B<AEHKH=B?ENHKHF>MA:G> ]&2%/. gh^ hfgo[gf[hi og lf \ gjf gfh lf \ gjf ugWf N@[, .# if

lionnfo %MARE;>GS>G> hfgo[gf[hi nj mf \ gif oi mf \ gif ufWhf N@[, .# if

lionnfo %MARE>G> $B;KHFB=> hfgo[gf[hi om mf \ gif gfk mf \ gif ufWhf N@[, .# if

lionnfo &g ]#l\#gf^ \ "4%8 hfgo[gf[hi uhk N@[, .# if

lionnfo &g ]#l\#gf^ hfgo[gf[hi oi lf \ gjf ok lf \ gjf uhk N@[, .# if

lionnfo (>Q:G> hfgo[gf[hi on mf \ gif gfk mf \ gif ugWf N@[, .# if
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lionnfo ->MARE %MARE +>MHG> ]h\"NM:GHG>^ hfgo[gf[hi oo lf \ gjf gfk lf \ gjf ugf N@[, .# if

lionnfo ->MARE )LH;NMRE +>MHG> hfgo[gf[hi nn mf \ gif ol mf \ gif ukWf N@[, .# if

lionnfo ->MARE M\;NMRE >MA>K ]-4"%^ hfgo[gf[hi no mf \ gif oi mf \ gif ufWkf N@[, .# if

lionnfo ->MARE>G> #AEHKB=>]$B<AEHKHF>MA:G>^ hfgo[gf[hi gfm mf \ gif ggj mf \ gif uhWf N@[, .# if

lionnfo H\8RE>G> hfgo[gf[hi nj mf \ gif oi mf \ gif ufWhf N@[, .# if

lionnfo IsF\8RE>G> hfgo[gf[hi ng mf \ gif og mf \ gif ufWhf N@[, .# if

lionnfo 3MRK>G> hfgo[gf[hi lm ]g^ mf \ gif ml mf \ gif ufWkf N@[, .# if

lionnfo 4>MK:<AEHKH>MARE>G> hfgo[gf[hi ok mf \ gif gfl mf \ gif ufWhf N@[, .# if

lionnfo 4HEN>G> hfgo[gf[hi no mf \ gif on mf \ gif ufWhf N@[, .# if

lionnfo 4HM:E 8RE>G>L hfgo[gf[hi ufWhf N@[, .# if

lionnfo MK:GL\gTh\$B<AEHKH>MARE>G> hfgo[gf[hi oh mf \ gif gff mf \ gif ufWkf N@[, .# if

lionnfo MK:GL\gTi\$B<AEHKHIKHI>G> hfgo[gf[hi gfg mf \ gif gff mf \ gif ufWjf N@[, .# if

lionnfo 4KB<AEHKH>MARE>G> hfgo[gf[hi og mf \ gif gff mf \ gif ufWhf N@[, .# if

lionnfo 4KB<AEHKH?ENHKHF>MA:G> ]&2%/. gg^ hfgo[gf[hi gff mf \ gif ggf mf \ gif ufWkf N@[, .# if

lionnfo 6BGRE #AEHKB=> hfgo[gf[hi ol mf \ gif ggf mf \ gif ufWhf N@[, .# if

lioomlk &h ]#gf\#gl (R=KH<:K;HGL^ hfgo[gf[hi nh kf \ gif gff lf \ gif ugff N@[, .# if

lioomlk &i ]#gl\#ij (R=KH<:K;HGL^ hfgo[gf[hi mf kf \ gif oi lf \ gif uhff N@[, .# if

lioomlk &j ]#ij\#kf (R=KH<:K;HGL^ hfgo[gf[hi mm kf \ gif om lf \ gif uhff N@[, .# if
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4IN;F !FOGCHOG ^!F_ OA\, hkggg lXg iggg lXg mkgjpog

4IN;F !HNCGIHS ^3<_ OA\, vgXlg gXlg vgXlg gXlg mkgjpog

4IN;F !LM?HC= ^!M_ OA\, jXi hXg vhXg hXg mkgjpog

4IN;F ";LCOG ^";_ OA\, ihg iXg hgg iXg mkgjpog

4IN;F "?LSFFCOG ^"?_ OA\, vgXlg gXlg vgXlg gXlg mkgjpog

4IN;F "CMGONB ^"C_ OA\, vhXg hXg vhXg hXg mkgjpog

4IN;F "ILIH ^"_ OA\, ig hg hi hg mkgjpog

4IN;F #;>GCOG ^#>_ OA\, gXhm gXhg vgXhg gXhg mkgjpog

4IN;F #;F=COG ^#;_ OA\, higggg igg pkggg igg mkgjpog

4IN;F #BLIGCOG ^#L_ OA\, og lXg lXm lXg mkgjpog

4IN;F #I<;FN ^#I_ OA\, hk gXlg iXp gXlg mkgjpog

4IN;F #IJJ?L ^#O_ OA\, ko hXg oXp hXg mkgjpog

4IN;F )LIH ^&?_ OA\, ikggg hgg jhgg hgg mkgjpog

4IN;F ,?;> ^0<_ OA\, hh gXlg hXm gXlg mkgjpog

4IN;F ,CNBCOG ^,C_ OA\, nXo lXg vlXg lXg mkgjpog

4IN;F -;AH?MCOG ^-A_ OA\, jgggg lg ikggg lg mkgjpog

4IN;F -;HA;H?M? ^-H_ OA\, ohg iXg hgg iXg mkgjpog

4IN;F -IFS<>?HOG ^-I_ OA\, jm gXlg iXn gXlg mkgjpog

4IN;F .C=E?F ^.C_ OA\, ik hXg kXk hXg mkgjpog

4IN;F 0IN;MMCOG ^+_ OA\, ioggg igg jkgg igg mkgjpog

4IN;F 3?F?HCOG ^3?_ OA\, viXg iXg viXg iXg mkgjpog

4IN;F 3CFC=IH ^3C_ OA\, ijggg lg pkgg lg mkgjpog

4IN;F 3CFP?L ^!A_ OA\, hXn gXhg gXhn gXhg mkgjpog

4IN;F 3I>COG ^.;_ OA\, hlgggg hgg jkggg hgg mkgjpog

4IN;F 3NLIHNCOG ^3L_ OA\, hhgg hXg kig hXg mkgjpog

4IN;F 4?FFOLCOG ^4?_ OA\, vhXg hXg vhXg hXg mkgjpog

4IN;F 4B;FFCOG ^4F_ OA\, gXij gXglg vgXglg gXglg mkgjpog

4IN;F 4CH ^3H_ OA\, hXp hXg vhXg hXg mkgjpog

4IN;F 4CN;HCOG ^4C_ OA\, ohg il hng lXg mkgjpog

4IN;F 4OHAMN?H ^7_ OA\, vhXg hXg vhXg hXg mkgjpog

4IN;F 5L;HCOG ^5_ OA\, hXj gXhg gXlo gXhg mkgjpog

4IN;F 6;H;>COG ^6_ OA\, im gXlg kXl gXlg mkgjpog

4IN;F :CH= ^:H_ OA\, lj lXg pXj lXg mkgjpog

4IN;F :CL=IHCOG ^:L_ OA\, hXl hXg vhXg hXg mkgjpog
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#9C;LC9K=< 09I9D=K=IJ

hUj]$C=BFILIJLIJ?H? ^=CMtNL;HM_ OA\, vgXlg gXlg mkghjkn vgXlg gXlg mkghjkn

6FC9KAC= /I?9EA;J

!=?NIH? ^i]0LIJ;HIH?_ OA\, vhg hg mjppnog vhg hg mjppnog vhg hg mjppnog

"?HT?H? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog

"LIGI>C=BFILIG?NB;H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

"LIGI@ILG OA\, vhXg hXg mjppnog vhXg hXg mjppnog vhXg hXg mjppnog

"LIGIG?NB;H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

#;L<IH 4?NL;=BFILC>? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog

#BFILI<?HT?H? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog

#BFILI@ILG OA\, gXih gXig mjppnog gXig gXig mjppnog vgXig gXig mjppnog

$C<LIGI=BFILIG?NB;H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

hUi]$C=BFILI<?HT?H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

hUj]$C=BFILI<?HT?H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

hUk]$C=BFILI<?HT?H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

$C=BFILI>C@FOILIG?NB;H? ^&2%/. hi_ OA\, vhXg hXg mjppnog vhXg hXg mjppnog vhXg hXg mjppnog

hUh]$C=BFILI?NB;H? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog

hUi]$C=BFILI?NB;H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

hUh]$C=BFILI?NBSF?H? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog

=CM]hUi]$C=BFILI?NBSF?H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

NL;HM]hUi]$C=BFILI?NBSF?H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

hUi]$C=BFILIJLIJ;H? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog

=CM]hUj]$C=BFILIJLIJ?H? OA\, vgXjg gXjg mjppnog vgXjg gXjg mjppnog vgXjg gXjg mjppnog

NL;HM]hUj]$C=BFILIJLIJ?H? OA\, vgXkg gXkg mjppnog vgXkg gXkg mjppnog vgXkg gXkg mjppnog

%NBSF<?HT?H? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog

%NBSF?H? $C<LIGC>? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog

(?R;H? OA\, vhXg hXg mjppnog vhXg hXg mjppnog vhXg hXg mjppnog

-?NBSF?H? #BFILC>?^$C=BFILIG?NB;H?_ OA\, viXg iXg mjppnog viXg iXg mjppnog viXg iXg mjppnog

-?NBSF %NBSF +?NIH? ^i]"ON;HIH?_ OA\, vhg hg mjppnog vhg hg mjppnog vhg hg mjppnog

-?NBSF )MI<ONSF +?NIH? OA\, vlXg lXg mjppnog vlXg lXg mjppnog vlXg lXg mjppnog

-?NBSF N]<ONSF ?NB?L ^-4"%_ OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

3NSL?H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

hUhUhUi]4?NL;=BFILI?NB;H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

hUhUiUi]4?NL;=BFILI?NB;H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

4?NL;=BFILI?NBSF?H? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog
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4IFO?H? OA\, gXmi gXig mjppnog gXmg gXig mjppnog gXnk gXig mjppnog

hUhUh]4LC=BFILI?NB;H? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog

hUhUi]4LC=BFILI?NB;H? OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

4LC=BFILI?NBSF?H? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog

4LC=BFILI@FOILIG?NB;H? ^&2%/. hh_ OA\, vgXlg gXlg mjppnog vgXlg gXlg mjppnog vgXlg gXlg mjppnog

6CHSF #BFILC>? OA\, vgXig gXig mjppnog vgXig gXig mjppnog vgXig gXig mjppnog

JtG]8SF?H? OA\, gXjl gXig mjppnog gXjk gXig mjppnog gXkn gXig mjppnog

I]8SF?H? OA\, gXim gXig mjppnog gXil gXig mjppnog gXjm gXig mjppnog

4IN;F 8SF?H?M OA\, gXmh gXig mjppnog gXlp gXig mjppnog gXoj gXig mjppnog

&h ^#m]#hg_ OA\, vil il mjppnog vil il mjppnog vil il mjppnog

&h ^#m]#hg_ ] "4%8 OA\, vil il mjppnog vil il mjppnog vil il mjppnog

&^U&` (O<IF;9I:FEJ

&i ^#hg]#hm (S>LI=;L<IHM_ OA\, vhgg hgg mkgjpph vhgg hgg mkgjpph

&j ^#hm]#jk (S>LI=;L<IHM_ OA\, vigg igg mkgjpph vigg igg mkgjpph

&k ^#jk]#lg (S>LI=;L<IHM_ OA\, vigg igg mkgjpph vigg igg mkgjpph

2?;=B?> ";M?FCH? ;N #lg OA\, 9?M mkgjpph 9?M mkgjpph

3LIIF?9K= 2=;FM=IO VgW

I]4?LJB?HSF s hgj mkgjpph hgi mkgjpph

k]"LIGI@FOILI<?HT?H? s pn mjppnog pm mjppnog pn mjppnog

$k]hUi]$C=BFILI?NB;H? s hgl mjppnog hgn mjppnog hgl mjppnog

$o]4IFO?H? s pi mjppnog ph mjppnog pi mjppnog
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1# ";N=B u 1O;FCNS #IHNLIF ";N=B

,;<]$OJ u ,;<IL;NILS )HCNC;N?> $OJFC=;N?

0;A? l I@ hn

"OL?;O 6?LCN;M ,;<IL;NILC?M ji #IFIHH;>? 2>U 5HCN dhgggU .?J?;HU /. +i% n*m 0BIH?W mhj ink]glnj &;RW mhj ink]glnk 7?<MCN?W QQQX<PF;<MX=IG



"6 ,;<M *I< dW "p4nmip

2?JILN $;N?W ighp\hg\ik

!2#!$)3 #;H;>; )H=

#FC?HN 0LID?=N dW jggipono

3;GJF?L )HCNC;FMW ,'

/S2%' ]a_ 6/#3 "8 (3 Y &]U&` V7!4%2W

"6 ,;<M )$ ,#.kki

3;GJFCHA $;N?
ighp\hg\ij

hhWgg

#/# .OG<?L nkjoom]gh]gh

5.)43
-7UbU]

,9:U$LG
2$, 1# "9K;@

&^U&` (O<IF;9I:FEJ

&i ^#hg]#hm (S>LI=;L<IHM_ OA\, vhgg hgg mkgjpph

&j ^#hm]#jk (S>LI=;L<IHM_ OA\, vigg igg mkgjpph

&k ^#jk]#lg (S>LI=;L<IHM_ OA\, vigg igg mkgjpph

2?;=B?> ";M?FCH? ;N #lg OA\, 9?M mkgjpph

3LIIF?9K= 2=;FM=IO VgW

I]4?LJB?HSF s pp mkgjpph
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4IN;F -?N;FM !H;FSMCM <S )#0-3 )#0\-3 mkgjpog .\! ighp\hg\ik !L?@; $;<B;>

6IF;NCF? /LA;HC= #IGJIOH>M ;H> &h 0(#M '#\-3&$ mjppnog .\! ighp\hg\ik "F;CL ';HHIH
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-9KIAN 3GAB= 30)+%$ ",!.+ -=K@F< "C9EB 20$

mjppnog k]"LIGI@FOILI<?HT?H? ighp\hg\ik hgl ng ] hjg hgm ng ] hjg po s

mjppnog $k]hUi]$C=BFILI?NB;H? ighp\hg\ik hgj ng ] hjg pn ng ] hjg hgh s

mjppnog $o]4IFO?H? ighp\hg\ik hgi ng ] hjg hgj ng ] hjg pj s

mkgjpph I]4?LJB?HSF ighp\hg\ik hgm mg ] hjg hgl mg ] hjg hgj s

mjppnog hUhUhUi]4?NL;=BFILI?NB;H? ighp\hg\ik pm ng ] hjg pm ng ] hjg vgXlg OA\, .# jg

mjppnog hUhUh]4LC=BFILI?NB;H? ighp\hg\ik pn ng ] hjg po ng ] hjg vgXig OA\, .# jg

mjppnog hUhUiUi]4?NL;=BFILI?NB;H? ighp\hg\ik pn ng ] hjg pk ng ] hjg vgXlg OA\, .# jg

mjppnog hUhUi]4LC=BFILI?NB;H? ighp\hg\ik hgg ng ] hjg pm ng ] hjg vgXlg OA\, .# jg

mjppnog hUh]$C=BFILI?NB;H? ighp\hg\ik pp ng ] hjg po ng ] hjg vgXig OA\, .# jg

mjppnog hUh]$C=BFILI?NBSF?H? ighp\hg\ik hgg ng ] hjg hgh ng ] hjg vgXig OA\, .# jg

mjppnog hUi]$C=BFILI<?HT?H? ighp\hg\ik pm ng ] hjg pp ng ] hjg vgXlg OA\, .# jg

mjppnog hUi]$C=BFILI?NB;H? ighp\hg\ik hgn ng ] hjg hgh ng ] hjg vgXlg OA\, .# jg

mjppnog hUi]$C=BFILIJLIJ;H? ighp\hg\ik hgj ng ] hjg hgg ng ] hjg vgXig OA\, .# jg

mjppnog hUj]$C=BFILI<?HT?H? ighp\hg\ik pp ng ] hjg hgj ng ] hjg vgXlg OA\, .# jg

mjppnog hUk]$C=BFILI<?HT?H? ighp\hg\ik hgh ng ] hjg hgl ng ] hjg vgXlg OA\, .# jg

mjppnog !=?NIH? ^i]0LIJ;HIH?_ ighp\hg\ik hhk mg ] hkg hgj mg ] hkg vhg OA\, .# jg

mjppnog "?HT?H? ighp\hg\ik po ng ] hjg pn ng ] hjg vgXig OA\, .# jg

mjppnog "LIGI>C=BFILIG?NB;H? ighp\hg\ik pn ng ] hjg pl ng ] hjg vgXlg OA\, .# jg

mjppnog "LIGI@ILG ighp\hg\ik pp ng ] hjg pm ng ] hjg vhXg OA\, .# jg

mjppnog "LIGIG?NB;H? ighp\hg\ik pi mg ] hkg on mg ] hkg vgXlg OA\, .# jg

mjppnog #;L<IH 4?NL;=BFILC>? ighp\hg\ik pm ng ] hjg po ng ] hjg vgXig OA\, .# jg

mjppnog #BFILI<?HT?H? ighp\hg\ik pm ng ] hjg po ng ] hjg vgXig OA\, .# jg

mjppnog #BFILI@ILG ighp\hg\ik pm ng ] hjg pl ng ] hjg vgXig OA\, iXg jg

mjppnog =CM]hUi]$C=BFILI?NBSF?H? ighp\hg\ik hgh ng ] hjg pp ng ] hjg vgXlg OA\, .# jg

mjppnog =CM]hUj]$C=BFILIJLIJ?H? ighp\hg\ik hgo ng ] hjg hgh ng ] hjg vgXjg OA\, .# jg

mjppnog $C<LIGI=BFILIG?NB;H? ighp\hg\ik hgg ng ] hjg pn ng ] hjg vgXlg OA\, .# jg

mjppnog $C=BFILI>C@FOILIG?NB;H? ^&2%/. hi_ ighp\hg\ik hhi mg ] hkg pn mg ] hkg vhXg OA\, .# jg

mjppnog %NBSF<?HT?H? ighp\hg\ik pp ng ] hjg hgi ng ] hjg vgXig OA\, .# jg

mjppnog %NBSF?H? $C<LIGC>? ighp\hg\ik hgl ng ] hjg pp ng ] hjg vgXig OA\, .# jg

mjppnog &h ^#m]#hg_ ] "4%8 ighp\hg\ik vil OA\, .# jg

mjppnog &h ^#m]#hg_ ighp\hg\ik pn mg ] hkg pm mg ] hkg vil OA\, .# jg

mjppnog (?R;H? ighp\hg\ik hgm ng ] hjg hgo ng ] hjg vhXg OA\, .# jg
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2?JILN $;N?W ighp\hg\ik
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mjppnog -?NBSF %NBSF +?NIH? ^i]"ON;HIH?_ ighp\hg\ik hii mg ] hkg hhi mg ] hkg vhg OA\, .# jg

mjppnog -?NBSF )MI<ONSF +?NIH? ighp\hg\ik pl ng ] hjg pg ng ] hjg vlXg OA\, .# jg

mjppnog -?NBSF N]<ONSF ?NB?L ^-4"%_ ighp\hg\ik hgp ng ] hjg hgn ng ] hjg vgXlg OA\, .# jg

mjppnog -?NBSF?H? #BFILC>?^$C=BFILIG?NB;H?_ ighp\hg\ik pg ng ] hjg oo ng ] hjg viXg OA\, .# jg
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$n\4IFO?H? r on ljghokk

2$, t 2?JILN;<F? $?N?=NCIH ,CGCN

1# ";N=B t 1O;FCNS #IHNLIF ";N=B
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3%23 24,,!17

3<HI $<H:G@FI@ED (DHIGJC<DI8I@ED "8I:? %LIG8:I<; $8I< !D8BMN<; !D8BMHI

"5 +89H ($P ,$5iih #EBB<:I<;P hfgo[gf[ho
28CFB< ($P -7\k\h

,8IG@LP 7;N?L
2?@FF<;P

1<:<@K<;P hfgo[gf[ho

gUi\$C=BFILIJLIJ?H? 3OG #!,# ljghgjf .[! hfgo[gf[ig !ONIG;N?> 3N;N=BE

$CMMIFP?> -?N;FM <S )#0-3 )#0[-3 ljgkhfg .[! hfgo[gf[ig !L?@; $;<B;>

6IF;NCF? /LA;HC= #IGJIOH>M CH 7;N?L '#[-3 ljghokk .[! hfgo[gf[if #B;H>HC +B;Q;M
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ljghokk j\"LIGI@FOILI<?HT?H? hfgo[gf[if gfi mf \ gif gfg mf \ gif gfg r

ljghokk $j\gUh\$C=BFILI?NB;H? hfgo[gf[if gff mf \ gif gfi mf \ gif gfg r

ljghokk $n\4IFO?H? hfgo[gf[if ol mf \ gif oo mf \ gif on r

ljghokk gUgUgUh\4?NL;=BFILI?NB;H? hfgo[gf[if nk mf \ gif nk mf \ gif ufXkf OA[, .# if

ljghokk gUgUg\4LC=BFILI?NB;H? hfgo[gf[if no mf \ gif no mf \ gif ufXhf OA[, .# if

ljghokk gUgUhUh\4?NL;=BFILI?NB;H? hfgo[gf[if ok mf \ gif ol mf \ gif ufXkf OA[, .# if

ljghokk gUgUh\4LC=BFILI?NB;H? hfgo[gf[if of mf \ gif oj mf \ gif ufXkf OA[, .# if

ljghokk gUg\$C=BFILI?NB;H? hfgo[gf[if og mf \ gif oh mf \ gif ufXhf OA[, .# if

ljghokk gUg\$C=BFILI?NBSF?H? hfgo[gf[if no mf \ gif of mf \ gif ufXhf OA[, .# if

ljghokk gUh\$C=BFILI<?HT?H? hfgo[gf[if oi mf \ gif oi mf \ gif ufXkf OA[, .# if

ljghokk gUh\$C=BFILI?NB;H? hfgo[gf[if oi mf \ gif ok mf \ gif ufXkf OA[, .# if

ljghokk gUh\$C=BFILIJLIJ;H? hfgo[gf[if og mf \ gif oh mf \ gif ufXhf OA[, .# if

ljghokk gUi\$C=BFILI<?HT?H? hfgo[gf[if oh mf \ gif oh mf \ gif ufXkf OA[, .# if

ljghokk gUj\$C=BFILI<?HT?H? hfgo[gf[if oi mf \ gif oi mf \ gif ufXkf OA[, .# if

ljghokk !=?NIH? ]h\0LIJ;HIH?^ hfgo[gf[if ol lf \ gjf gff lf \ gjf ugf OA[, .# if

ljghokk "?HT?H? hfgo[gf[if of mf \ gif og mf \ gif ufXhf OA[, .# if

ljghokk "LIGI>C=BFILIG?NB;H? hfgo[gf[if nn mf \ gif nm mf \ gif ufXkf OA[, .# if

ljghokk "LIGI@ILG hfgo[gf[if mk mf \ gif mj mf \ gif ugXf OA[, .# if

ljghokk "LIGIG?NB;H? hfgo[gf[if ok lf \ gjf oj lf \ gjf ufXkf OA[, .# if

ljghokk #;L<IH 4?NL;=BFILC>? hfgo[gf[if nh mf \ gif ng mf \ gif ufXhf OA[, .# if

ljghokk #BFILI<?HT?H? hfgo[gf[if oh mf \ gif oi mf \ gif ufXhf OA[, .# if

ljghokk #BFILI@ILG hfgo[gf[if oh mf \ gif oi mf \ gif ufXhf OA[, jXk if

ljghokk =CM\gUh\$C=BFILI?NBSF?H? hfgo[gf[if oj mf \ gif ok mf \ gif ufXkf OA[, .# if

ljghokk =CM\gUi\$C=BFILIJLIJ?H? hfgo[gf[if oh mf \ gif nn mf \ gif ufXif OA[, .# if

ljghokk $C<LIGI=BFILIG?NB;H? hfgo[gf[if nf mf \ gif ng mf \ gif ufXkf OA[, .# if

ljghokk $C=BFILI>C@FOILIG?NB;H? ]&2%/. gh^ hfgo[gf[if nl lf \ gjf nn lf \ gjf ugXf OA[, .# if

ljghokk %NBSF<?HT?H? hfgo[gf[if no mf \ gif no mf \ gif ufXhf OA[, .# if

ljghokk %NBSF?H? $C<LIGC>? hfgo[gf[if oj mf \ gif om mf \ gif ufXhf OA[, .# if

ljghokk (?R;H? hfgo[gf[if nm mf \ gif nn mf \ gif ugXf OA[, .# if

ljghokk -?NBSF %NBSF +?NIH? ]h\"ON;HIH?^ hfgo[gf[if gff lf \ gjf gfj lf \ gjf ugf OA[, .# if

ljghokk -?NBSF )MI<ONSF +?NIH? hfgo[gf[if on mf \ gif on mf \ gif ukXf OA[, .# if

ljghokk -?NBSF N\<ONSF ?NB?L ]-4"%^ hfgo[gf[if oh mf \ gif oi mf \ gif ufXkf OA[, .# if
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ljghokk -?NBSF?H? #BFILC>?]$C=BFILIG?NB;H?^ hfgo[gf[if no mf \ gif og mf \ gif uhXf OA[, .# if

ljghokk I\8SF?H? hfgo[gf[if no mf \ gif no mf \ gif ufXhf OA[, .# if

ljghokk JsG\8SF?H? hfgo[gf[if nn mf \ gif nm mf \ gif ufXhf OA[, hg if

ljghokk 3NSL?H? hfgo[gf[if oh mf \ gif oh mf \ gif ufXkf OA[, .# if

ljghokk 4?NL;=BFILI?NBSF?H? hfgo[gf[if og mf \ gif oh mf \ gif ufXhf OA[, .# if

ljghokk 4IFO?H? hfgo[gf[if nl mf \ gif no mf \ gif ufXhf OA[, gi if

ljghokk 4IN;F 8SF?H?M hfgo[gf[if ufXhf OA[, hg if

ljghokk NL;HM\gUh\$C=BFILI?NBSF?H? hfgo[gf[if of mf \ gif of mf \ gif ufXkf OA[, .# if

ljghokk NL;HM\gUi\$C=BFILIJLIJ?H? hfgo[gf[if og mf \ gif nl mf \ gif ufXjf OA[, .# if

ljghokk 4LC=BFILI?NBSF?H? hfgo[gf[if oj mf \ gif oi mf \ gif ufXhf OA[, mXf if

ljghokk 4LC=BFILI@FOILIG?NB;H? ]&2%/. gg^ hfgo[gf[if oi mf \ gif oi mf \ gif ufXkf OA[, .# if

ljghokk 6CHSF #BFILC>? hfgo[gf[if no mf \ gif of mf \ gif ufXhf OA[, .# if

ljgkhfg $CMMIFP?> !HNCGIHS ]3<^ hfgo[gf[ig gfh nf \ ghf gfg nf \ ghf ufXkf OA[,

ljgkhfg $CMMIFP?> !LM?HC= ]!M^ hfgo[gf[ig oo nf \ ghf oo nf \ ghf ugXf OA[,

ljgkhfg $CMMIFP?> ";LCOG ]";^ hfgo[gf[ig om nf \ ghf oo nf \ ghf uhXf OA[,

ljgkhfg $CMMIFP?> "?LSFFCOG ]"?^ hfgo[gf[ig oo nf \ ghf gff nf \ ghf ufXkf OA[,

ljgkhfg $CMMIFP?> "ILIH ]"^ hfgo[gf[ig on nf \ ghf on nf \ ghf ugf OA[,

ljgkhfg $CMMIFP?> #;>GCOG ]#>^ hfgo[gf[ig gff nf \ ghf gff nf \ ghf ufXgf OA[,

ljgkhfg $CMMIFP?> #BLIGCOG ]#L^ hfgo[gf[ig oi nf \ ghf oj nf \ ghf ukXf OA[,

ljgkhfg $CMMIFP?> #I<;FN ]#I^ hfgo[gf[ig ol nf \ ghf gff nf \ ghf ufXkf OA[,

ljgkhfg $CMMIFP?> #IJJ?L ]#O^ hfgo[gf[ig om nf \ ghf gff nf \ ghf ugXf OA[,

ljgkhfg $CMMIFP?> ,?;> ]0<^ hfgo[gf[ig ok nf \ ghf om nf \ ghf ufXkf OA[, .# hf

ljgkhfg $CMMIFP?> -IFS<>?HOG ]-I^ hfgo[gf[ig gfh nf \ ghf gff nf \ ghf ufXkf OA[,

ljgkhfg $CMMIFP?> .C=E?F ].C^ hfgo[gf[ig oi nf \ ghf on nf \ ghf ugXf OA[,

ljgkhfg $CMMIFP?> 3?F?HCOG ]3?^ hfgo[gf[ig om nf \ ghf oo nf \ ghf uhXf OA[,

ljgkhfg $CMMIFP?> 3CFP?L ]!A^ hfgo[gf[ig om nf \ ghf on nf \ ghf ufXgf OA[,

ljgkhfg $CMMIFP?> 3I>COG ].;^ hfgo[gf[ig .# nf \ ghf ol nf \ ghf ugff OA[,

ljgkhfg $CMMIFP?> 4B;FFCOG ]4F^ hfgo[gf[ig ol nf \ ghf on nf \ ghf ufXfkf OA[,

ljgkhfg $CMMIFP?> 5L;HCOG ]5^ hfgo[gf[ig ol nf \ ghf ol nf \ ghf ufXgf OA[,

ljgkhfg $CMMIFP?> 6;H;>COG ]6^ hfgo[gf[ig ol nf \ ghf ol nf \ ghf ufXkf OA[,
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ljgkhfg $CMMIFP?> :CH= ]:H^ hfgo[gf[ig om nf \ ghf oo nf \ ghf ukXf OA[,

$OJFC=;N?W 0;CL?> ;H;FSMCM I@ ; M?J;L;N? JILNCIH I@ NB? M;G? M;GJF?X 5M?> NI ?P;FO;N? NB? P;LC;H=? CH NB? G?;MOL?G?HNX

-;NLCR 3JCE?W ! M;GJF? NI QBC=B ; EHIQH ;GIOHN I@ NB? ;H;FSN? I@ CHN?L?MN B;M <??H ;>>?>X 5M?> NI ?P;FO;N? M;GJF? G;NLCR CHN?L@?L?H=?X

3JCE?> "F;HEW ! <F;HE G;NLCR M;GJF? NI QBC=B ; EHIQH ;GIOHN I@ NB? ;H;FSN?U OMO;FFS @LIG ; M?=IH> MIOL=?U B;M <??H ;>>?>X 5M?> NI ?P;FO;N? G?NBI> ;==OL;=SX

-?NBI> "F;HEW ! <F;HE G;NLCR =IHN;CHCHA ;FF L?;A?HNM OM?> CH NB? ;H;FSNC=;F JLI=?>OL?X 5M?> NI C>?HNC@S F;<IL;NILS =IHN;GCH;NCIHX

3OLLIA;N?W ! JOL? IL CMINIJC=;FFS F;<?F?> =IGJIOH> QBIM? <?B;PCIL GCLLILM NB? ;H;FSN?M I@ CHN?L?MNX 5M?> NI ?P;FO;N? ?RNL;=NCIH ?@@C=C?H=SX

.# ]-;NLCR 3JCE?^W 4B? L?=IP?LS CH NB? G;NLCR MJCE? Q;M HIN =;F=OF;N?>X 4B? L?F;NCP? >C@@?L?H=? <?NQ??H NB? =IH=?HNL;NCIH CH NB? J;L?HN M;GJF? ;H> NB? MJCE? ;GIOHN Q;M NII MG;FF NI J?LGCN ; L?FC;<F?

L?=IP?LS =;F=OF;NCIH ]G;NLCR MJCE? =IH=?HNL;NCIH Q;M F?MM NB;H NB? H;NCP? M;GJF? =IH=?HNL;NCIH^

.# ]$OJFC=;N? 20$^W 4B? >OJFC=;N? 20$ Q;M HIN =;F=OF;N?>X 4B? =IH=?HNL;NCIH CH NB? M;GJF? ;H>[IL >OJFC=;N? Q;M NII FIQ NI J?LGCN ; L?FC;<F? 20$ =;F=OF;NCIH ];<MIFON? >C@@?L?H=? ut hR 2$,^X
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 10WT2214822

:Amendment 1
:: LaboratoryClient Arcadis Canada Inc. Waterloo - Environmental

: :Contact Lennart DeGroot Emily SmithAccount Manager

:: AddressAddress 1050 Morrison Drive Suite 201 

Ottawa ON Canada K2H 1L1 

60 Northland Road, Unit 1 

Waterloo ON Canada N2V 2B8

:Telephone 613 721 0555 :Telephone +1 519 886 6910

:Project 30127480 Date Samples Received : 19-Sep-2022 14:55

:PO ---- Date Analysis Commenced : 21-Sep-2022

:C-O-C number ---- Issue Date : 31-Oct-2022 10:15

Sampler : ----

Site : ----

Quote number : Waterloo 2022 Price List

42:No. of samples received

42:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Amanda Ganouri-Lumsden Department Manager - Microbiology and Prep Centralized Prep, Waterloo, Ontario

Hedy Lai Team Leader - Inorganics Inorganics, Saskatoon, Saskatchewan

Hedy Lai Team Leader - Inorganics Sask Soils, Saskatoon, Saskatchewan

Jon Fisher Department Manager - Inorganics Inorganics, Waterloo, Ontario

Joseph Scharbach Centralized Prep, Waterloo, Ontario

Niral Patel Centralized Prep, Waterloo, Ontario
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General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

- No Unit

% percent

µS/cm Microsiemens per centimetre

mg/kg milligrams per kilogram

mV millivolts

ohm cm ohm centimetre (resistivity)

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Sample Comments
CommentSample Client Id

Sample(s) XXX:  Limited sample was available for PSA (100g minimum is standard).  Measurement Uncertainty for PSA results may be 

higher than usual.

BH22-3-2WT2214822-007

Sample(s) XXX:  Limited sample was available for PSA (100g minimum is standard).  Measurement Uncertainty for PSA results may be 

higher than usual.

MW22-4-2WT2214822-020

Sample(s) XXX:  Limited sample was available for PSA (100g minimum is standard).  Measurement Uncertainty for PSA results may be 

higher than usual.

BH22-5-2WT2214822-025

Sample(s) XXX:  Limited sample was available for PSA (100g minimum is standard).  Measurement Uncertainty for PSA results may be 

higher than usual.

MW22-6-2WT2214822-030

Sample(s) XXX:  Limited sample was available for PSA (100g minimum is standard).  Measurement Uncertainty for PSA results may be 

higher than usual.

BH22-7-5WT2214822-038
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Sample(s) XXX:  Limited sample was available for PSA (100g minimum is standard).  Measurement Uncertainty for PSA results may be 

higher than usual.

BH22-10-2WT2214822-040
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Analytical Results

MW22-2-5MW22-2-4MW22-2-3MW22-2-2MW22-2-1Client sample IDSub-Matrix: Soil/Solid

 (Matrix: Soil/Solid)

16-Sep-2022 

09:00

16-Sep-2022 

09:00

16-Sep-2022 

09:00

16-Sep-2022 

09:00

16-Sep-2022 

09:00

Client sampling date / time

WT2214822-005WT2214822-004WT2214822-003WT2214822-002WT2214822-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

8.08 3.22%0.25----moisture 6.098.183.28E144
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.

Analytical Results

BH22-8-1BH22-3-4BH22-3-3BH22-3-2BH22-3-1Client sample IDSub-Matrix: Soil/Solid

 (Matrix: Soil/Solid)

16-Sep-2022 

14:00

16-Sep-2022 

12:00

16-Sep-2022 

12:00

16-Sep-2022 

12:00

16-Sep-2022 

12:00

Client sampling date / time

WT2214822-010WT2214822-009WT2214822-008WT2214822-007WT2214822-006UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

---- ----µS/cm5.00---- --------202E100-Lconductivity (1:2 leachate)
                         

5.84 7.95%0.25----moisture 8.0613.59.93E144
                         

---- ----mV0.10---- --------486E125oxidation-reduction potential [ORP]
                         

---- ----pH units0.10---- --------7.54E108ApH (1:2 soil:CaCl2-aq)
                         

---- ----ohm cm100---- --------4950EC100Rresistivity
                         

Particle Size

---- ----%1.0----passing (9.5 mm) --------100E181
                         

---- ----%1.0----passing (4.75 mm) --------100E181
                         

---- ----%1.0----passing (19 mm) --------100E181
                         

---- ----%1.0----passing (25.4 mm) --------100E181
                         

---- ----%1.0----passing (38.1 mm) --------100E181
                         

---- ----%1.0----passing (50.8 mm) --------100E181
                         

---- ----%1.0----passing (76.2 mm) --------100E181
                         

---- ----%1.0----passing (1.0 mm) --------100E182
                         

---- ----%1.0----passing (0.841 mm) --------100E182
                         

---- ----%1.0----passing (0.50 mm) --------99.8E182
                         

---- ----%1.0----passing (0.420 mm) --------99.7E182
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Analytical Results

BH22-8-1BH22-3-4BH22-3-3BH22-3-2BH22-3-1Client sample IDSub-Matrix: Soil/Solid

 (Matrix: Soil/Solid)

16-Sep-2022 

14:00

16-Sep-2022 

12:00

16-Sep-2022 

12:00

16-Sep-2022 

12:00

16-Sep-2022 

12:00

Client sampling date / time

WT2214822-010WT2214822-009WT2214822-008WT2214822-007WT2214822-006UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Particle Size

---- ----%1.0----passing (0.250 mm) --------95.9E182
                         

---- ----%1.0----passing (0.149 mm) --------75.6E182
                         

---- ----%1.0----passing (0.125 mm) --------61.8E182
                         

---- ----%1.0----passing (0.075 mm) --------33.1E182
                         

---- ----%1.0----passing (0.063 mm) --------22.7E182
                         

---- ----%1.0----passing (0.05 mm) --------13.4E182
                         

---- ----%1.0----passing (0.0312 mm) --------7.8E183
                         

---- ----%1.0----passing (0.020 mm) --------4.5E183
                         

---- ----%1.0----passing (0.005 mm) --------3.4E183
                         

---- ----%1.0----passing (0.004 mm) --------3.0E183
                         

---- ----%1.0----passing (0.002 mm) --------2.2E183
                         

---- ---------- --------See 

Attached

E185grain size curve
                         

---- ----%1.0----passing (2.0 mm) --------100E181
                         

Inorganic Parameters

---- ----mg/kg0.20---- --------<0.20E396-Lsulfides, acid volatile
                         

Leachable Anions & Nutrients

---- ----mg/kg5.016887-00-6 --------29.8E236.Clchloride, soluble ion content
                         

---- ----mg/kg2014808-79-8 --------<20E236.SO4sulfate, soluble ion content
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Analytical Results

BH22-9-2BH22-9-1BH22-8-4BH22-8-3BH22-8-2Client sample IDSub-Matrix: Soil/Solid

 (Matrix: Soil/Solid)

16-Sep-2022 

13:00

16-Sep-2022 

13:00

16-Sep-2022 

14:00

16-Sep-2022 

14:00

16-Sep-2022 

14:00

Client sampling date / time

WT2214822-015WT2214822-014WT2214822-013WT2214822-012WT2214822-011UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

7.19 8.75%0.25----moisture 7.8215.94.09E144
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.

Analytical Results

MW22-4-2MW22-4-1BH22-9-5BH22-9-4BH22-9-3Client sample IDSub-Matrix: Soil/Solid

 (Matrix: Soil/Solid)

15-Sep-2022 

15:45

15-Sep-2022 

15:45

16-Sep-2022 

13:00

16-Sep-2022 

13:00

16-Sep-2022 

13:00

Client sampling date / time

WT2214822-020WT2214822-019WT2214822-018WT2214822-017WT2214822-016UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

9.34 6.48%0.25----moisture 4.5910.17.60E144
                         

Particle Size

---- ----%1.0----sand (>0.075mm) 69.3--------E178
                         

---- ----%1.0---- 30.6--------E178fines (<0.075mm)
                         

---- ---------- Coarse--------E178texture class
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Analytical Results

BH22-5-2BH22-5-1MW22-4-5MW22-4-4MW22-4-3Client sample IDSub-Matrix: Soil/Solid

 (Matrix: Soil/Solid)

16-Sep-2022 

08:50

16-Sep-2022 

08:50

15-Sep-2022 

15:45

15-Sep-2022 

15:45

15-Sep-2022 

15:45

Client sampling date / time

WT2214822-025WT2214822-024WT2214822-023WT2214822-022WT2214822-021UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

5.44 13.8%0.25----moisture 16.914.32.88E144
                         

Particle Size

---- ----%1.0----passing (9.5 mm) 100--------E181
                         

---- ----%1.0----passing (4.75 mm) 100--------E181
                         

---- ----%1.0----passing (19 mm) 100--------E181
                         

---- ----%1.0----passing (25.4 mm) 100--------E181
                         

---- ----%1.0----passing (38.1 mm) 100--------E181
                         

---- ----%1.0----passing (50.8 mm) 100--------E181
                         

---- ----%1.0----passing (76.2 mm) 100--------E181
                         

---- ----%1.0----passing (1.0 mm) 94.3--------E182
                         

---- ----%1.0----passing (0.841 mm) 93.2--------E182
                         

---- ----%1.0----passing (0.50 mm) 80.7--------E182
                         

---- ----%1.0----passing (0.420 mm) 77.9--------E182
                         

---- ----%1.0----passing (0.250 mm) 74.3--------E182
                         

---- ----%1.0----passing (0.149 mm) 66.6--------E182
                         

---- ----%1.0----passing (0.125 mm) 61.9--------E182
                         

---- ----%1.0----passing (0.075 mm) 52.2--------E182
                         

---- ----%1.0----passing (0.063 mm) 43.4--------E182
                         

---- ----%1.0----passing (0.05 mm) 33.8--------E182
                         

---- ----%1.0----passing (0.0312 mm) 21.5--------E183
                         

---- ----%1.0----passing (0.020 mm) 14.9--------E183
                         

---- ----%1.0----passing (0.005 mm) 6.4--------E183
                         

---- ----%1.0----passing (0.004 mm) 5.7--------E183
                         

---- ----%1.0----passing (0.002 mm) 4.8--------E183
                         

---- ---------- See Attached--------E185grain size curve
                         

---- ----%1.0----passing (2.0 mm) 99.4--------E181
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Analytical Results

MW22-6-2MW22-6-1BH22-5-5BH22-5-4BH22-5-3Client sample IDSub-Matrix: Soil/Solid

 (Matrix: Soil/Solid)

15-Sep-2022 

11:15

15-Sep-2022 

11:15

16-Sep-2022 

08:50

16-Sep-2022 

08:50

16-Sep-2022 

08:50

Client sampling date / time

WT2214822-030WT2214822-029WT2214822-028WT2214822-027WT2214822-026UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

194 ----µS/cm5.00---- ------------E100-Lconductivity (1:2 leachate)
                         

4.82 5.22%0.25----moisture 5.3411.94.42E144
                         

457 ----mV0.10---- ------------E125oxidation-reduction potential [ORP]
                         

7.52 ----pH units0.10---- ------------E108ApH (1:2 soil:CaCl2-aq)
                         

5150 ----ohm cm100---- ------------EC100Rresistivity
                         

Particle Size

---- ----%1.0----sand (>0.075mm) 78.5--------E178
                         

---- ----%1.0---- 21.5--------E178fines (<0.075mm)
                         

---- ---------- Coarse--------E178texture class
                         

Inorganic Parameters

<0.20 ----mg/kg0.20---- ------------E396-Lsulfides, acid volatile
                         

Leachable Anions & Nutrients

40.5 ----mg/kg5.016887-00-6 ------------E236.Clchloride, soluble ion content
                         

<20 ----mg/kg2014808-79-8 ------------E236.SO4sulfate, soluble ion content
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Analytical Results

BH22-7-2BH22-7-1MW22-6-5MW22-6-4MW22-6-3Client sample IDSub-Matrix: Soil/Solid

 (Matrix: Soil/Solid)

15-Sep-2022 

13:00

15-Sep-2022 

13:00

15-Sep-2022 

11:15

15-Sep-2022 

11:15

15-Sep-2022 

11:15

Client sampling date / time

WT2214822-035WT2214822-034WT2214822-033WT2214822-032WT2214822-031UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

40.2 ----µS/cm5.00---- ------------E100-Lconductivity (1:2 leachate)
                         

5.90 19.4%0.25----moisture 5.5910.610.6E144
                         

409 ----mV0.10---- ------------E125oxidation-reduction potential [ORP]
                         

6.63 ----pH units0.10---- ------------E108ApH (1:2 soil:CaCl2-aq)
                         

24900 ----ohm cm100---- ------------EC100Rresistivity
                         

Inorganic Parameters

<0.20 ----mg/kg0.20---- ------------E396-Lsulfides, acid volatile
                         

Leachable Anions & Nutrients

<5.0 ----mg/kg5.016887-00-6 ------------E236.Clchloride, soluble ion content
                         

<20 ----mg/kg2014808-79-8 ------------E236.SO4sulfate, soluble ion content
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.

Analytical Results

BH22-10-2BH22-10-1BH22-7-5BH22-7-4BH22-7-3Client sample IDSub-Matrix: Soil/Solid

 (Matrix: Soil/Solid)

15-Sep-2022 

14:10

15-Sep-2022 

14:10

15-Sep-2022 

13:00

15-Sep-2022 

13:00

15-Sep-2022 

13:00

Client sampling date / time

WT2214822-040WT2214822-039WT2214822-038WT2214822-037WT2214822-036UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

6.03 4.63%0.25----moisture 12.014.44.98E144
                         

Particle Size

---- 83.9%1.0----sand (>0.075mm) 38.1--------E178
                         

---- 16.1%1.0---- 61.9--------E178fines (<0.075mm)
                         

---- Coarse------ Fine--------E178texture class
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Analytical Results

------------BH22-10-4BH22-10-3Client sample IDSub-Matrix: Soil/Solid

 (Matrix: Soil/Solid)

------------15-Sep-2022 

14:10

15-Sep-2022 

14:10

Client sampling date / time

------------------------WT2214822-042WT2214822-041UnitLORCAS NumberAnalyte Method

Result Result ---- ---- ----

Physical Tests

14.6 ----%0.25----moisture --------1.99E144
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :WT2214822 Page : 1 of 15

:Amendment 1

:: LaboratoryClient Waterloo - EnvironmentalArcadis Canada Inc.

: Lennart DeGroot Account Manager : Emily SmithContact

Address : 1050 Morrison Drive Suite 201

Ottawa ON Canada K2H 1L1

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

Telephone : +1 519 886 6910Telephone : 613 721 0555

:Project 30127480 Date Samples Received : 19-Sep-2022 14:55

Issue Date : 31-Oct-2022 10:15----PO :

C-O-C number ----:

----:Sampler

:Site ----

Quote number : Waterloo 2022 Price List

No. of samples received :42

42:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Inorganic Parameters : Acid Volatile Sulfide in Soil by Colourimetry (0.2 mg/kg)

Glass soil jar/Teflon lined cap

BH22-3-2 21-Sep-202221-Sep-202216-Sep-2022E396-L 14 

days

5 days 7 days 0 daysü ü

Inorganic Parameters : Acid Volatile Sulfide in Soil by Colourimetry (0.2 mg/kg)

Glass soil jar/Teflon lined cap

BH22-5-3 21-Sep-202221-Sep-202216-Sep-2022E396-L 14 

days

5 days 7 days 0 daysü ü

Inorganic Parameters : Acid Volatile Sulfide in Soil by Colourimetry (0.2 mg/kg)

Glass soil jar/Teflon lined cap

MW22-6-3 21-Sep-202221-Sep-202215-Sep-2022E396-L 14 

days

6 days 7 days 0 daysü ü

Leachable Anions & Nutrients : Water Extractable Chloride by IC

Glass soil jar/Teflon lined cap

BH22-3-2 28-Sep-202226-Sep-202216-Sep-2022E236.Cl 30 

days

10 

days

28 days 2 daysü ü

Leachable Anions & Nutrients : Water Extractable Chloride by IC

Glass soil jar/Teflon lined cap

BH22-5-3 28-Sep-202226-Sep-202216-Sep-2022E236.Cl 30 

days

10 

days

28 days 2 daysü ü

Leachable Anions & Nutrients : Water Extractable Chloride by IC

Glass soil jar/Teflon lined cap

MW22-6-3 28-Sep-202226-Sep-202215-Sep-2022E236.Cl 30 

days

11 

days

28 days 2 daysü ü

Leachable Anions & Nutrients : Water Extractable Sulfate by IC

Glass soil jar/Teflon lined cap

BH22-3-2 28-Sep-202226-Sep-202216-Sep-2022E236.SO4 30 

days

10 

days

28 days 2 daysü ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Leachable Anions & Nutrients : Water Extractable Sulfate by IC

Glass soil jar/Teflon lined cap

BH22-5-3 28-Sep-202226-Sep-202216-Sep-2022E236.SO4 30 

days

10 

days

28 days 2 daysü ü

Leachable Anions & Nutrients : Water Extractable Sulfate by IC

Glass soil jar/Teflon lined cap

MW22-6-3 28-Sep-202226-Sep-202215-Sep-2022E236.SO4 30 

days

11 

days

28 days 2 daysü ü

Particle Size : CCME fine/coarse Particle Size Analysis by wet sieve

Glass soil jar/Teflon lined cap

BH22-10-2 30-Sep-2022----15-Sep-2022E178 ---- ---- 180 

days

15 days ü

Particle Size : CCME fine/coarse Particle Size Analysis by wet sieve

Glass soil jar/Teflon lined cap

BH22-7-5 30-Sep-2022----15-Sep-2022E178 ---- ---- 180 

days

15 days ü

Particle Size : CCME fine/coarse Particle Size Analysis by wet sieve

Glass soil jar/Teflon lined cap

MW22-4-2 30-Sep-2022----15-Sep-2022E178 ---- ---- 180 

days

15 days ü

Particle Size : CCME fine/coarse Particle Size Analysis by wet sieve

Glass soil jar/Teflon lined cap

MW22-6-2 30-Sep-2022----15-Sep-2022E178 ---- ---- 180 

days

15 days ü

Particle Size : Grain Size Report (Attachment) Hydrometer/Sieve Method

Glass soil jar/Teflon lined cap

BH22-3-2 29-Sep-2022----16-Sep-2022E185 ---- ---- ---- ----

Particle Size : Grain Size Report (Attachment) Hydrometer/Sieve Method

Glass soil jar/Teflon lined cap

BH22-5-2 29-Sep-2022----16-Sep-2022E185 ---- ---- ---- ----

Particle Size : Particle Size Analysis - Hydrometer

Glass soil jar/Teflon lined cap

BH22-3-2 23-Sep-202223-Sep-202216-Sep-2022E183 ---- ---- 365 

days

7 days ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Particle Size : Particle Size Analysis - Hydrometer

Glass soil jar/Teflon lined cap

BH22-5-2 23-Sep-202223-Sep-202216-Sep-2022E183 ---- ---- 365 

days

7 days ü

Particle Size : Particle Size Analysis - Sieve <2mm

Glass soil jar/Teflon lined cap

BH22-3-2 23-Sep-202223-Sep-202216-Sep-2022E182 ---- ---- 365 

days

7 days ü

Particle Size : Particle Size Analysis - Sieve <2mm

Glass soil jar/Teflon lined cap

BH22-5-2 23-Sep-202223-Sep-202216-Sep-2022E182 ---- ---- 365 

days

7 days ü

Particle Size : Particle Size Analysis - Sieve >2mm

Glass soil jar/Teflon lined cap

BH22-3-2 23-Sep-202223-Sep-202216-Sep-2022E181 ---- ---- 365 

days

7 days ü

Particle Size : Particle Size Analysis - Sieve >2mm

Glass soil jar/Teflon lined cap

BH22-5-2 23-Sep-202223-Sep-202216-Sep-2022E181 ---- ---- 365 

days

7 days ü

Physical Tests : Conductivity in Soil (1:2 Soil:Water Extraction) (Low Level)

Glass soil jar/Teflon lined cap

BH22-3-2 28-Sep-202228-Sep-202216-Sep-2022E100-L ---- ---- 30 days 12 days ü

Physical Tests : Conductivity in Soil (1:2 Soil:Water Extraction) (Low Level)

Glass soil jar/Teflon lined cap

BH22-5-3 28-Sep-202228-Sep-202216-Sep-2022E100-L ---- ---- 30 days 12 days ü

Physical Tests : Conductivity in Soil (1:2 Soil:Water Extraction) (Low Level)

Glass soil jar/Teflon lined cap

MW22-6-3 28-Sep-202228-Sep-202215-Sep-2022E100-L ---- ---- 30 days 13 days ü

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-10-1 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-10-2 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-10-3 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-10-4 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-3-1 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-3-2 21-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-3-3 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-3-4 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-5-1 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-5-2 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-5-3 21-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-5-4 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-5-5 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-7-1 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-7-2 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-7-3 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-7-4 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-7-5 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-8-1 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-8-2 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-8-3 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-8-4 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-9-1 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-9-2 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-9-3 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-9-4 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

BH22-9-5 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-2-1 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-2-2 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-2-3 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-2-4 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-2-5 22-Sep-2022----16-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-4-1 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-4-2 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-4-3 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-4-4 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-4-5 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----



10 of 15:Page

Work Order :

:Client

WT2214822 Amendment 1

Arcadis Canada Inc.

30127480:Project

Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-6-1 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-6-2 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-6-3 21-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-6-4 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

MW22-6-5 22-Sep-2022----15-Sep-2022E144 ---- ---- ---- ----

Physical Tests : ORP by Electrode

Glass soil jar/Teflon lined cap

BH22-3-2 22-Sep-202222-Sep-202216-Sep-2022E125 ---- ---- 180 

days

6 days ü

Physical Tests : ORP by Electrode

Glass soil jar/Teflon lined cap

BH22-5-3 22-Sep-202222-Sep-202216-Sep-2022E125 ---- ---- 180 

days

6 days ü

Physical Tests : ORP by Electrode

Glass soil jar/Teflon lined cap

MW22-6-3 22-Sep-202222-Sep-202215-Sep-2022E125 ---- ---- 180 

days

7 days ü

Physical Tests : pH by Meter (1:2 Soil:0.01M CaCl2 Extraction) - As Received

Glass soil jar/Teflon lined cap

BH22-3-2 22-Sep-202222-Sep-202216-Sep-2022E108A ---- ---- 30 days 6 days ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : pH by Meter (1:2 Soil:0.01M CaCl2 Extraction) - As Received

Glass soil jar/Teflon lined cap

BH22-5-3 22-Sep-202222-Sep-202216-Sep-2022E108A ---- ---- 30 days 6 days ü

Physical Tests : pH by Meter (1:2 Soil:0.01M CaCl2 Extraction) - As Received

Glass soil jar/Teflon lined cap

MW22-6-3 22-Sep-202222-Sep-202215-Sep-2022E108A ---- ---- 30 days 7 days ü

Legend & Qualifier Definitions

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Soil/Solid Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 4 üAcid Volatile Sulfide in Soil by Colourimetry (0.2 mg/kg) E396-L 657907 4.725.0

1 8 üCCME fine/coarse Particle Size Analysis by wet sieve E178 674236 5.012.5

1 19 üConductivity in Soil (1:2 Soil:Water Extraction) (Low Level) E100-L 659587 5.05.2

4 70 üMoisture Content by Gravimetry E144 659122 5.05.7

1 3 üORP by Electrode E125 659317 5.033.3

1 5 üParticle Size Analysis - Hydrometer E183 663154 5.020.0

1 5 üParticle Size Analysis - Sieve <2mm E182 663153 5.020.0

1 20 üpH by Meter (1:2 Soil:0.01M CaCl2 Extraction) - As Received E108A 659219 5.05.0

1 3 üWater Extractable Chloride by IC E236.Cl 659594 5.033.3

1 3 üWater Extractable Sulfate by IC E236.SO4 659593 5.033.3

Laboratory Control Samples (LCS)

1 4 üAcid Volatile Sulfide in Soil by Colourimetry (0.2 mg/kg) E396-L 657907 4.725.0

1 8 üCCME fine/coarse Particle Size Analysis by wet sieve E178 674236 5.012.5

2 19 üConductivity in Soil (1:2 Soil:Water Extraction) (Low Level) E100-L 659587 10.010.5

4 70 üMoisture Content by Gravimetry E144 659122 5.05.7

1 3 üORP by Electrode E125 659317 5.033.3

1 5 üParticle Size Analysis - Hydrometer E183 663154 5.020.0

1 5 üParticle Size Analysis - Sieve <2mm E182 663153 5.020.0

1 5 üParticle Size Analysis - Sieve >2mm E181 663152 5.020.0

1 20 üpH by Meter (1:2 Soil:0.01M CaCl2 Extraction) - As Received E108A 659219 5.05.0

2 3 üWater Extractable Chloride by IC E236.Cl 659594 10.066.6

2 3 üWater Extractable Sulfate by IC E236.SO4 659593 10.066.6

Method Blanks (MB)

1 4 üAcid Volatile Sulfide in Soil by Colourimetry (0.2 mg/kg) E396-L 657907 4.725.0

1 19 üConductivity in Soil (1:2 Soil:Water Extraction) (Low Level) E100-L 659587 5.05.2

4 70 üMoisture Content by Gravimetry E144 659122 5.05.7

1 3 üWater Extractable Chloride by IC E236.Cl 659594 5.033.3

1 3 üWater Extractable Sulfate by IC E236.SO4 659593 5.033.3
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is 

measured by immersion of a conductivity cell with platinum electrodes into a soil sample 

that has been added in a defined ratio of soil to deionized water, then shaken well and 

allowed to settle. Conductance is measured in the fluid that is observed in the upper 

layer.

Conductivity in Soil (1:2 Soil:Water Extraction) 

(Low Level)

E100-L Soil/Solid

Waterloo - 

Environmental

CSSS Ch. 15 

(mod)/APHA 2510 

(mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C) and is carried out in accordance 

with procedures described in the Analytical Protocol (prescriptive method). A minimum 

10g portion of the sample, as received, is extracted with 20mL of 0.01M calcium 

chloride solution by shaking for at least 30 minutes. The aqueous layer is separated 

from the soil by centrifuging, settling, or decanting and then analyzed using a pH meter 

and electrode.

pH by Meter (1:2 Soil:0.01M CaCl2 Extraction) 

- As Received

E108A Soil/Solid

Waterloo - 

Environmental

MOEE E3137A

Oxidation Redution Potential (ORP) is reported as the oxidation-reduction potential of the 

platinum metal-reference electrode employed in the analysis, measured in mV.

ORP by Electrode E125 Soil/Solid

Waterloo - 

Environmental

APHA 2580 (mod)

Moisture is measured gravimetrically by drying the sample at 105°C.  Moisture content is 

calculated as the weight loss (due to water) divided by the wet weight of the sample, 

expressed as a percentage.

Moisture Content by Gravimetry E144 Soil/Solid

Waterloo - 

Environmental

CCME PHC in Soil - Tier 

1

An air-dried sample is reduced to < 2 mm size and mixed with a dispersing agent 

(sodium hexametaphosphate).  The sample is washed through a 200 mesh (0.075 mm) 

sieve. The retained mass of sample is used to determine % sand fraction. If the 

percentage of sand is >50%, the soil is considered to be  coarse textured soil. If the 

percentage of sand is <50%, the soil is considered to be fine textured.

CCME fine/coarse Particle Size Analysis by 

wet sieve

E178 Soil/Solid

Saskatoon - 

Environmental

CCME Vol 4 Analytical 

Methods

Soil samples are disaggregated and sieved through a 2mm sieve.  Material retained on 

the sieve is then further sieved through a series of sieves. The amount passing through 

the sieves is measured gravimetrically.

Particle Size Analysis - Sieve >2mm E181 Soil/Solid

Saskatoon - 

Environmental

ASTM D6913-17 (mod)

Soil samples are disaggregated and sieved through a 2mm sieve.  Material passed 

through the sieve is then further disaggregated using calgon solution and passed 

through a series of sieves. The amount passing through the sieves is measured 

gravimetrically.

Particle Size Analysis - Sieve <2mm E182 Soil/Solid

Saskatoon - 

Environmental

ASTM D6913-17 (mod)

Soil material is separated from coarse material (>2mm).  A specimen is then 

disaggregated through mixing with Calgon solution.  The material is then suspended in 

solution wherein regular hydrometer readings are taken at specific time intervals.  The 

principles of Stokes' Law are applied to determine the amount of material remaining in 

solution as well as the maximum particle size remaining in solution at the specified time.

Particle Size Analysis - Hydrometer E183 Soil/Solid

Saskatoon - 

Environmental

ASTM D7928-21 (mod)
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Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

A grain size curve is a graphical representation of the particle sizing of a sample 

representing the percent passing against the effective particle size.

Grain Size Report (Attachment) 

Hydrometer/Sieve Method

E185 Soil/Solid

Saskatoon - 

Environmental

ASTM D6913/D7928

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection using a soil sample that has been added in a defined ratio of soil to deionized 

water, then shaken well and allowed to settle. Anions are measured in the fluid that is 

observed in the upper layer.

Water Extractable Chloride by IC E236.Cl Soil/Solid

Waterloo - 

Environmental

EPA 300.1

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection using a soil sample that has been added in a defined ratio of soil to deionized 

water, then shaken well and allowed to settle. Anions are measured in the fluid that is 

observed in the upper layer.

Water Extractable Sulfate by IC E236.SO4 Soil/Solid

Waterloo - 

Environmental

EPA 300.1

This analysis is carried out in accordance with the method described in APHA 4500 

S2-J. After extraction the Acid Volatile Sulphide is determined colourimetrically.

Acid Volatile Sulfide in Soil by Colourimetry 

(0.2 mg/kg)

E396-L Soil/Solid

Waterloo - 

Environmental

APHA 4500S2J

Soil Resistivity (calculated) is determined as the inverse of the conductivity of a 2:1 

water:soil leachate (dry weight). This method is intended as a rapid approximation for 

Soil Resistivity. Where high accuracy results are required, direct measurement of Soil 

Resistivity by the Wenner Four-Electrode Method (ASTM G57) is recommended.

Resistivity Calculation for Soil Using E100-L EC100R Soil/Solid

Waterloo - 

Environmental

APHA 2510 B

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

The procedure involves mixing the dried (at <60°C) and sieved (No. 10 / 2mm) sample 

with deionized/distilled water at a 1:2 ratio of sediment to water.

Leach 1:2 Soil:Water for pH/EC EP108 Soil/Solid

Waterloo - 

Environmental

BC WLAP METHOD: 

PH, ELECTROMETRIC, 

SOIL

A minimum 10g portion of the sample, as received, is extracted with 20mL of 0.01M 

calcium chloride solution by shaking for at least 30 minutes. The aqueous layer is 

separated from the soil by centrifuging, settling or decanting and then analyzed using a 

pH meter and electrode.

Leach 1:2 Soil : 0.01CaCl2 - As Received for 

pH

EP108A Soil/Solid

Waterloo - 

Environmental

MOEE E3137A

Field-moist sample is extracted in a 1:2 ratio with DI water and then analyzed by ORP 

meter.

Preparation of ORP by Electrode EP125 Soil/Solid

Waterloo - 

Environmental

APHA 2580 (mod)

5 grams of dried soil is mixed with 50 grams of distilled water for a minimum of 30 

minutes.  The extract is filtered and analyzed by ion chromatography.

Anions Leach 1:10 Soil:Water (Dry) EP236 Soil/Solid

Waterloo - 

Environmental

EPA 300.1

Acid Volatile Sulfide is determined by colourimetric measurement on a sediment sample 

that has been treated with hydrochloric acid within a purge and trap system, where the 

evolved hydrogen sulfide gas is carried into a basic solution by argon gas for analysis.

Distillation for Acid Volatile Sulfide in Soil EP396-L Soil/Solid

Waterloo - 

Environmental

APHA 4500S2J
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

After removal of any coarse fragments and reservation of wet subsamples a portion of 

homogenized sample is set in a tray and dried at less than 60°C until dry. The sample is 

then particle size reduced with an automated crusher or mortar and pestle, typically to 

<2 mm. Further size reduction may be needed for particular tests.

Dry and Grind in Soil/Solid <60°C EPP442 Soil/Solid

Waterloo - 

Environmental

Soil Sampling and 

Methods of Analysis, 

Carter 2008
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:: LaboratoryClient Waterloo - EnvironmentalArcadis Canada Inc.

:Contact Lennart DeGroot : Emily SmithAccount Manager

:Address 1050 Morrison Drive Suite 201 

Ottawa ON Canada K2H 1L1 

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

::Telephone +1 519 886 6910:Telephone

:Project 30127480 Date Samples Received : 19-Sep-2022 14:55

:PO ---- Date Analysis Commenced : 21-Sep-2022

:C-O-C number ---- Issue Date : 31-Oct-2022 10:15

Sampler : ---- 613 721 0555

Site : ----

Quote number : Waterloo 2022 Price List

No. of samples received 42:

No. of samples analysed : 42

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l    Reference Material (RM) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Amanda Ganouri-Lumsden Department Manager - Microbiology and Prep Waterloo Centralized Prep, Waterloo, Ontario

Hedy Lai Team Leader - Inorganics Saskatoon Inorganics, Saskatoon, Saskatchewan

Hedy Lai Team Leader - Inorganics Saskatoon Sask Soils, Saskatoon, Saskatchewan

Jon Fisher Department Manager - Inorganics Waterloo Inorganics, Waterloo, Ontario

Joseph Scharbach Waterloo Centralized Prep, Waterloo, Ontario

Niral Patel Waterloo Centralized Prep, Waterloo, Ontario
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include 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 predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 659122)

moisture ---- % 8.08 7.88 2.55% 20%MW22-2-1 WT2214822-001 E144 ----0.25

Physical Tests  (QC Lot: 659123)

moisture ---- % 8.06 8.07 0.109% 20%BH22-8-1 WT2214822-010 E144 ----0.25

Physical Tests  (QC Lot: 659219)

pH (1:2 soil:CaCl2-aq) ---- pH units 7.56 7.69 1.70% 5%Anonymous TY2201744-003 E108A ----0.10

Physical Tests  (QC Lot: 659220)

moisture ---- % 10.6 10.2 3.74% 20%MW22-6-4 WT2214822-032 E144 ----0.25

Physical Tests  (QC Lot: 659317)

oxidation-reduction potential [ORP] ---- mV 486 472 2.92% 25%BH22-3-2 WT2214822-007 E125 ----0.10

Physical Tests  (QC Lot: 659587)

conductivity (1:2 leachate) ---- µS/cm 0.492 mS/cm 510 3.59% 20%Anonymous WT2214860-003 E100-L ----5.00

Physical Tests  (QC Lot: 660485)

moisture ---- % 78.4 78.1 0.386% 20%Anonymous WT2214804-001 E144 ----0.25

Particle Size  (QC Lot: 663153)

passing (0.05 mm) ---- % 84.1 83.3 0.977% 15%Anonymous WT2214849-001 E182 ----1.0

passing (0.063 mm) ---- % 90.4 90.1 0.353% 15%E182 ----1.0

passing (0.075 mm) ---- % 96.3 96.4 0.146% 15%E182 ----1.0

passing (0.125 mm) ---- % 96.9 97.0 0.137% 15%E182 ----1.0

passing (0.149 mm) ---- % 97.2 97.3 0.133% 15%E182 ----1.0

passing (0.250 mm) ---- % 97.6 97.7 0.0742% 15%E182 ----1.0

passing (0.420 mm) ---- % 98.0 98.0 0.0182% 15%E182 ----1.0

passing (0.50 mm) ---- % 98.1 98.1 0.00625% 15%E182 ----1.0

passing (0.841 mm) ---- % 98.5 98.4 0.0404% 15%E182 ----1.0

passing (1.0 mm) ---- % 98.5 98.5 0.0361% 15%E182 ----1.0

Particle Size  (QC Lot: 663154)

passing (0.002 mm) ---- % 27.4 28.4 3.70% 20%Anonymous WT2214849-001 E183 ----1.0

passing (0.004 mm) ---- % 45.0 47.2 4.84% 20%E183 ----1.0

passing (0.005 mm) ---- % 51.9 53.8 3.66% 20%E183 ----1.0

passing (0.020 mm) ---- % 75.0 74.1 1.19% 20%E183 ----1.0

passing (0.0312 mm) ---- % 77.6 76.6 1.35% 20%E183 ----1.0
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Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Particle Size  (QC Lot: 674236)

sand (>0.075mm) ---- % <1.0 <1.0 0 Diff <2x LORAnonymous SK2205375-027 E178 ----1.0

Inorganic Parameters  (QC Lot: 657907)

sulfides, acid volatile ---- mg/kg 0.24 0.33 0.09 Diff <2x LORAnonymous WT2214267-003 E396-L ----0.20

Leachable Anions & Nutrients  (QC Lot: 659593)

sulfate, soluble ion content 14808-79-8 mg/kg <20 <20 0 Diff <2x LORBH22-3-2 WT2214822-007 E236.SO4 ----20

Leachable Anions & Nutrients  (QC Lot: 659594)

chloride, soluble ion content 16887-00-6 mg/kg 29.8 28.8 1.0 Diff <2x LORBH22-3-2 WT2214822-007 E236.Cl ----5.0

Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 659122)

moisture ---- E144 0.25 % <0.25 ----

Physical Tests  (QCLot: 659123)

moisture ---- E144 0.25 % <0.25 ----

Physical Tests  (QCLot: 659220)

moisture ---- E144 0.25 % <0.25 ----

Physical Tests  (QCLot: 659587)

conductivity (1:2 leachate) ---- E100-L 5 µS/cm <5.00 ----

Physical Tests  (QCLot: 660485)

moisture ---- E144 0.25 % <0.25 ----

Inorganic Parameters  (QCLot: 657907)

sulfides, acid volatile ---- E396-L 0.2 mg/kg <0.20 ----

Leachable Anions & Nutrients  (QCLot: 659593)

sulfate, soluble ion content 14808-79-8 E236.SO4 20 mg/kg <20 ----

Leachable Anions & Nutrients  (QCLot: 659594)

chloride, soluble ion content 16887-00-6 E236.Cl 5 mg/kg <5.0 ----
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Arcadis Canada Inc.
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 659122)
moisture ---- E144 0.25 % 10050 % ----11090.0

Physical Tests (QCLot: 659123)
moisture ---- E144 0.25 % 10050 % ----11090.0

Physical Tests (QCLot: 659219)
pH (1:2 soil:CaCl2-aq) ---- E108A ---- pH units 1017 pH units ----10298.0

Physical Tests (QCLot: 659220)
moisture ---- E144 0.25 % 10150 % ----11090.0

Physical Tests (QCLot: 659587)
conductivity (1:2 leachate) ---- E100-L 5 µS/cm 1051409 µS/cm ----11090.0

Physical Tests (QCLot: 660485)
moisture ---- E144 0.25 % 10150 % ----11090.0

Inorganic Parameters (QCLot: 657907)
sulfides, acid volatile ---- E396-L 0.2 mg/kg 99.42.536 mg/kg ----13070.0

Leachable Anions & Nutrients (QCLot: 659593)
sulfate, soluble ion content 14808-79-8 E236.SO4 20 mg/kg 1025000 mg/kg ----13070.0

Leachable Anions & Nutrients (QCLot: 659594)
chloride, soluble ion content 16887-00-6 E236.Cl 5 mg/kg 1015000 mg/kg ----12080.0
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Arcadis Canada Inc.
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Reference Material (RM) Report

A Reference Material (RM) is a homogenous material with known and well -established analyte concentrations.  RMs are processed in an identical manner to test samples, and are used to monitor and 

control the accuracy and precision of a test method for a typical sample matrix.  RM results are expressed as percent recovery of the target analyte concentration.  RM targets may be certified target 

concentrations provided by the RM supplier, or may be ALS long-term mean values (for empirical test methods).

Sub-Matrix: Reference Material (RM) Report

Recovery Limits (%)Recovery (%)RM Target 

HighRM LowCAS NumberAnalyteReference Material IDLaboratory 

sample ID

Method Concentration Qualifier

Physical Tests (QCLot: 659317)
102475 mV----oxidation-reduction potential [ORP]RM 80.0 120 ----E125

Physical Tests (QCLot: 659587)
1111031.5 µS/cm----conductivity (1:2 leachate)RM 70.0 130 ----E100-L

Particle Size (QCLot: 663152)
100100 %----passing (19 mm)RM 90.0 110 ----E181

100100 %----passing (2.0 mm)RM 90.0 110 ----E181

100100 %----passing (25.4 mm)RM 90.0 110 ----E181

100100 %----passing (38.1 mm)RM 90.0 110 ----E181

100100 %----passing (4.75 mm)RM 90.0 110 ----E181

100100 %----passing (50.8 mm)RM 90.0 110 ----E181

100100 %----passing (76.2 mm)RM 90.0 110 ----E181

100100 %----passing (9.5 mm)RM 90.0 110 ----E181

Particle Size (QCLot: 663153)
99.249.81 %----passing (0.05 mm)RM 90.0 110 ----E182

98.654.27 %----passing (0.063 mm)RM 90.8 109 ----E182

98.258.38 %----passing (0.075 mm)RM 91.4 109 ----E182

99.368.06 %----passing (0.125 mm)RM 92.7 107 ----E182

99.772.71 %----passing (0.149 mm)RM 93.1 107 ----E182

99.285.38 %----passing (0.250 mm)RM 94.1 106 ----E182

99.792.78 %----passing (0.420 mm)RM 94.6 105 ----E182

99.793.78 %----passing (0.50 mm)RM 94.7 105 ----E182

99.897.34 %----passing (0.841 mm)RM 94.9 105 ----E182

99.897.77 %----passing (1.0 mm)RM 94.9 105 ----E182

Particle Size (QCLot: 663154)
89.021.14 %----passing (0.002 mm)RM 76.0 124 ----E183

93.724.64 %----passing (0.004 mm)RM 80.0 120 ----E183

96.325.91 %----passing (0.005 mm)RM 82.0 118 ----E183

96.937.12 %----passing (0.020 mm)RM 87.0 113 ----E183
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Sub-Matrix: Reference Material (RM) Report

Recovery Limits (%)Recovery (%)RM Target 

HighRM LowCAS NumberAnalyteReference Material IDLaboratory 

sample ID

Method Concentration Qualifier

Particle Size (QCLot: 663154)  - continued
98.742.58 %----passing (0.0312 mm)RM 88.0 112 ----E183

Particle Size (QCLot: 674236)
93.642.85 %----sand (>0.075mm)RM 88.0 112 ----E178

Leachable Anions & Nutrients (QCLot: 659593)
107217 mg/kg14808-79-8sulfate, soluble ion contentRM 60.0 140 ----E236.SO4

Leachable Anions & Nutrients (QCLot: 659594)
99.4673 mg/kg16887-00-6chloride, soluble ion contentRM 70.0 130 ----E236.Cl



Client Name: WT2214822007

Project Number:

Client Sample ID BH22-3-2

Lab Sample ID WT2214822007

Date Sample Received:00-Jan-00

Test Completion Date:28-Sep-22

Analyst: SIH

METHOD DESCRIPTION SUMMARY OF RESULTS

Method Reference: ASTM  D6913 &  D7928 GRAIN SIZE WT % DIA. RANGE (mm)

Dispersion method: Mechanical % GRAVEL : <1 > 4.75 

Dispesion period: 1 minute cm/s % COARSE SAND : <1 2.0 - 4.75

% MEDIUM SAND : <1 0.425 - 2.0

% FINE SAND : 66.73 0.075 - 0.425

DESCRIPTION OF SAND AND GRAVEL PARTICLES % SILT : 29.71 0.075 - 0.005

Shape: Angular % CLAY : 3.39 < 0.005

Hardness: Hard

ALS Laboratory Group
819-58th Street, Saskatoon,SK  
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Client Name: WT2214822020

Project Number:

Client Sample ID MW22-4-2

Lab Sample ID WT2214822020

Date Sample Received:00-Jan-00

Test Completion Date:28-Sep-22

Analyst: SIH

METHOD DESCRIPTION SUMMARY OF RESULTS

Method Reference: ASTM  D6913 &  D7928 GRAIN SIZE WT % DIA. RANGE (mm)

Dispersion method: Mechanical % GRAVEL : <1 > 4.75 

Dispesion period: 1 minute cm/s % COARSE SAND : <1 2.0 - 4.75

% MEDIUM SAND : <1 0.425 - 2.0

% FINE SAND : 69.44 0.075 - 0.425

DESCRIPTION OF SAND AND GRAVEL PARTICLES % SILT : 26.55 0.075 - 0.005

Shape: Angular % CLAY : 3.98 < 0.005

Hardness: Hard

ALS Laboratory Group
819-58th Street, Saskatoon,SK  

PARTICLE SIZE DISTRIBUTION CURVE
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Client Name: WT2214822025

Project Number:

Client Sample ID BH22-5-2

Lab Sample ID WT2214822025

Date Sample Received:00-Jan-00

Test Completion Date:28-Sep-22

Analyst: SIH

METHOD DESCRIPTION SUMMARY OF RESULTS

Method Reference: ASTM  D6913 &  D7928 GRAIN SIZE WT % DIA. RANGE (mm)

Dispersion method: Mechanical % GRAVEL : <1 > 4.75 

Dispesion period: 1 minute cm/s % COARSE SAND : <1 2.0 - 4.75

% MEDIUM SAND : 21.40 0.425 - 2.0

% FINE SAND : 25.78 0.075 - 0.425

DESCRIPTION OF SAND AND GRAVEL PARTICLES % SILT : 45.80 0.075 - 0.005

Shape: Angular % CLAY : 6.42 < 0.005

Hardness: Hard

ALS Laboratory Group
819-58th Street, Saskatoon,SK  

PARTICLE SIZE DISTRIBUTION CURVE
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Client Name: WT2214822030

Project Number:

Client Sample ID MW22-6-2

Lab Sample ID WT2214822030

Date Sample Received:00-Jan-00

Test Completion Date:28-Sep-22

Analyst: SIH

METHOD DESCRIPTION SUMMARY OF RESULTS

Method Reference: ASTM  D6913 &  D7928 GRAIN SIZE WT % DIA. RANGE (mm)

Dispersion method: Mechanical % GRAVEL : <1 > 4.75 

Dispesion period: 1 minute cm/s % COARSE SAND : <1 2.0 - 4.75

% MEDIUM SAND : <1 0.425 - 2.0

% FINE SAND : 78.05 0.075 - 0.425

DESCRIPTION OF SAND AND GRAVEL PARTICLES % SILT : 17.81 0.075 - 0.005

Shape: Angular % CLAY : 3.58 < 0.005

Hardness: Hard

ALS Laboratory Group
819-58th Street, Saskatoon,SK  

PARTICLE SIZE DISTRIBUTION CURVE

8
"

6
"

4
"

3
"

2
"

1
.5

"

1
.0

"
3
/4

"

3
/8

"

#
4

#
1
0

0
.8

5

0
.4

2
5

0
.2

5

0
.1

5

0
.0

7
5

0
.0

4
5

0

10

20

30

40

50

60

70

80

90

100

0.00010.0010.010.11101001000

P
e
rc

e
n
t 

F
in

e
r 

T
h
a
n

Grain Size (mm)

COBBLE
S

GRAVEL SAND SIZES

SILT CLAY

COARSEFINE FINECOARSE MEDIUM

BOULDERS

U.S. Standard Sieve Sizes



Client Name: WT2214822038

Project Number:

Client Sample ID BH22-7-5

Lab Sample ID WT2214822038

Date Sample Received:00-Jan-00

Test Completion Date:28-Sep-22

Analyst: SIH

METHOD DESCRIPTION SUMMARY OF RESULTS

Method Reference: ASTM  D6913 &  D7928 GRAIN SIZE WT % DIA. RANGE (mm)

Dispersion method: Mechanical % GRAVEL : <1 > 4.75 

Dispesion period: 1 minute cm/s % COARSE SAND : 1.02 2.0 - 4.75

% MEDIUM SAND : 19.69 0.425 - 2.0

% FINE SAND : 63.24 0.075 - 0.425

DESCRIPTION OF SAND AND GRAVEL PARTICLES % SILT : 14.47 0.075 - 0.005

Shape: Angular % CLAY : 1.37 < 0.005

Hardness: Hard

ALS Laboratory Group
819-58th Street, Saskatoon,SK  

PARTICLE SIZE DISTRIBUTION CURVE
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Client Name: WT2214822040

Project Number:

Client Sample ID BH22-10-2

Lab Sample ID WT2214822040

Date Sample Received:00-Jan-00

Test Completion Date:28-Sep-22

Analyst: SIH

METHOD DESCRIPTION SUMMARY OF RESULTS

Method Reference: ASTM  D6913 &  D7928 GRAIN SIZE WT % DIA. RANGE (mm)

Dispersion method: Mechanical % GRAVEL : <1 > 4.75 

Dispesion period: 1 minute cm/s % COARSE SAND : <1 2.0 - 4.75

% MEDIUM SAND : <1 0.425 - 2.0

% FINE SAND : 38.00 0.075 - 0.425

DESCRIPTION OF SAND AND GRAVEL PARTICLES % SILT : 55.52 0.075 - 0.005

Shape: Angular % CLAY : 6.35 < 0.005

Hardness: Hard

ALS Laboratory Group
819-58th Street, Saskatoon,SK  

PARTICLE SIZE DISTRIBUTION CURVE
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Appendix F 
 

 

Laboratory Certificates of Analysis – Ground Water 



 1  1.00 True

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4WT2217514

:: LaboratoryClient Arcadis Canada Inc. Waterloo - Environmental

: :Contact Troy Austrins Emily SmithAccount Manager

:: AddressAddress 1050 Morrison Drive Suite 201 

Ottawa ON Canada K2H 1L1 

60 Northland Road, Unit 1 

Waterloo ON Canada N2V 2B8

:Telephone 613 721 0555 :Telephone +1 519 886 6910

:Project 30127480 Date Samples Received : 11-Oct-2022 13:40

:PO ---- Date Analysis Commenced : 14-Oct-2022

:C-O-C number 20-1009742 Issue Date : 18-Oct-2022 18:23

Sampler : CLIENT

Site : ----

Quote number : Waterloo 2022 Price List

1:No. of samples received

1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Greg Pokocky Supervisor - Inorganic Metals, Waterloo, Ontario
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Work Order :

:Client

WT2217514

30127480:Project

Arcadis Canada Inc.

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

mg/L milligrams per litre

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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:Client

WT2217514
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Arcadis Canada Inc.

Analytical Results

----------------MW 22-2Client sample IDSub-Matrix: Water

 (Matrix: Water)

----------------11-Oct-2022 

12:55

Client sampling date / time

--------------------------------WT2217514-001UnitLORCAS NumberAnalyte Method

Result ---- ---- ---- ----

Total Metals

0.0043 ----mg/L0.00307429-90-5 ------------E420aluminum, total
                         

<0.00010 ----mg/L0.000107440-36-0 ------------E420antimony, total
                         

0.00021 ----mg/L0.000107440-38-2 ------------E420arsenic, total
                         

0.147 ----mg/L0.000107440-39-3 ------------E420barium, total
                         

<0.000020 ----mg/L0.0000207440-41-7 ------------E420beryllium, total
                         

<0.000050 ----mg/L0.0000507440-69-9 ------------E420bismuth, total
                         

0.037 ----mg/L0.0107440-42-8 ------------E420boron, total
                         

0.0000412 ----mg/L0.00000507440-43-9 ------------E420cadmium, total
                         

133 ----mg/L0.0507440-70-2 ------------E420calcium, total
                         

<0.000010 ----mg/L0.0000107440-46-2 ------------E420cesium, total
                         

0.00066 ----mg/L0.000507440-47-3 ------------E420chromium, total
                         

0.00031 ----mg/L0.000107440-48-4 ------------E420cobalt, total
                         

0.00228 ----mg/L0.000507440-50-8 ------------E420copper, total
                         

<0.010 ----mg/L0.0107439-89-6 ------------E420iron, total
                         

<0.000050 ----mg/L0.0000507439-92-1 ------------E420lead, total
                         

0.0019 ----mg/L0.00107439-93-2 ------------E420lithium, total
                         

14.4 ----mg/L0.00507439-95-4 ------------E420magnesium, total
                         

0.0869 ----mg/L0.000107439-96-5 ------------E420manganese, total
                         

0.000267 ----mg/L0.0000507439-98-7 ------------E420molybdenum, total
                         

0.00273 ----mg/L0.000507440-02-0 ------------E420nickel, total
                         

<0.050 ----mg/L0.0507723-14-0 ------------E420phosphorus, total
                         

5.43 ----mg/L0.0507440-09-7 ------------E420potassium, total
                         

0.00117 ----mg/L0.000207440-17-7 ------------E420rubidium, total
                         

0.000050 ----mg/L0.0000507782-49-2 ------------E420selenium, total
                         

7.69 ----mg/L0.107440-21-3 ------------E420silicon, total
                         

0.000038 ----mg/L0.0000107440-22-4 ------------E420silver, total
                         

178 ----mg/L0.0507440-23-5 ------------E420sodium, total
                         

0.952 ----mg/L0.000207440-24-6 ------------E420strontium, total
                         

23.3 ----mg/L0.507704-34-9 ------------E420sulfur, total
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Work Order :

:Client

WT2217514

30127480:Project

Arcadis Canada Inc.

Analytical Results

----------------MW 22-2Client sample IDSub-Matrix: Water

 (Matrix: Water)

----------------11-Oct-2022 

12:55

Client sampling date / time

--------------------------------WT2217514-001UnitLORCAS NumberAnalyte Method

Result ---- ---- ---- ----

Total Metals

<0.00020 ----mg/L0.0002013494-80-9 ------------E420tellurium, total
                         

0.000013 ----mg/L0.0000107440-28-0 ------------E420thallium, total
                         

<0.00010 ----mg/L0.000107440-29-1 ------------E420thorium, total
                         

<0.00010 ----mg/L0.000107440-31-5 ------------E420tin, total
                         

<0.00030 ----mg/L0.000307440-32-6 ------------E420titanium, total
                         

<0.00010 ----mg/L0.000107440-33-7 ------------E420tungsten, total
                         

0.000646 ----mg/L0.0000107440-61-1 ------------E420uranium, total
                         

0.00051 ----mg/L0.000507440-62-2 ------------E420vanadium, total
                         

<0.0030 ----mg/L0.00307440-66-6 ------------E420zinc, total
                         

<0.00020 ----mg/L0.000207440-67-7 ------------E420zirconium, total
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :WT2217514 Page : 1 of 5

:: LaboratoryClient Waterloo - EnvironmentalArcadis Canada Inc.

: Troy Austrins Account Manager : Emily SmithContact

Address : 1050 Morrison Drive Suite 201

Ottawa ON Canada K2H 1L1

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

Telephone : +1 519 886 6910Telephone : 613 721 0555

:Project 30127480 Date Samples Received : 11-Oct-2022 13:40

Issue Date : 18-Oct-2022 18:23----PO :

C-O-C number 20-1009742:

CLIENT:Sampler

:Site ----

Quote number : Waterloo 2022 Price List

No. of samples received :1

1:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Work Order :

:Client

WT2217514

Arcadis Canada Inc.

30127480:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Total Metals : Total metals in Water by CRC ICPMS

HDPE [ON MECP]

MW 22-2 14-Oct-202214-Oct-202211-Oct-2022E420 180 

days

3 days 177 

days

0 daysü ü

Legend & Qualifier Definitions

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üTotal metals in Water by CRC ICPMS E420 695718 5.05.0

Laboratory Control Samples (LCS)

1 20 üTotal metals in Water by CRC ICPMS E420 695718 5.05.0

Method Blanks (MB)

1 20 üTotal metals in Water by CRC ICPMS E420 695718 5.05.0

Matrix Spikes (MS)

1 20 üTotal metals in Water by CRC ICPMS E420 695718 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Water samples are digested with nitric and hydrochloric acids, and analyzed by 

Collision/Reaction Cell ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered 

by this method.

Total metals in Water by CRC ICPMS E420 Water

Waterloo - 

Environmental

EPA 200.2/6020B 

(mod)
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 10WT2217514

:: LaboratoryClient Waterloo - EnvironmentalArcadis Canada Inc.

:Contact Troy Austrins : Emily SmithAccount Manager

:Address 1050 Morrison Drive Suite 201 

Ottawa ON Canada K2H 1L1 

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

::Telephone +1 519 886 6910:Telephone

:Project 30127480 Date Samples Received : 11-Oct-2022 13:40

:PO ---- Date Analysis Commenced : 14-Oct-2022

:C-O-C number 20-1009742 Issue Date : 18-Oct-2022 18:23

Sampler : CLIENT 613 721 0555

Site : ----

Quote number : Waterloo 2022 Price List

No. of samples received 1:

No. of samples analysed : 1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Greg Pokocky Supervisor - Inorganic Waterloo Metals, Waterloo, Ontario
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include 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 predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Total Metals  (QC Lot: 695718)

aluminum, total 7429-90-5 mg/L 0.0110 0.0100 0.0010 Diff <2x LORAnonymous WT2217292-012 E420 ----0.0030

antimony, total 7440-36-0 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

arsenic, total 7440-38-2 mg/L 0.00814 0.00832 2.20% 20%E420 ----0.00010

barium, total 7440-39-3 mg/L 0.242 0.244 1.06% 20%E420 ----0.00010

beryllium, total 7440-41-7 mg/L <0.000020 <0.000020 0 Diff <2x LORE420 ----0.000020

bismuth, total 7440-69-9 mg/L <0.000050 <0.000050 0 Diff <2x LORE420 ----0.000050

boron, total 7440-42-8 mg/L 0.030 0.031 0.0005 Diff <2x LORE420 ----0.010

cadmium, total 7440-43-9 mg/L <0.0000050 <0.0000050 0 Diff <2x LORE420 ----0.0000050

calcium, total 7440-70-2 mg/L 32.9 33.0 0.352% 20%E420 ----0.050

cesium, total 7440-46-2 mg/L <0.000010 <0.000010 0 Diff <2x LORE420 ----0.000010

chromium, total 7440-47-3 mg/L <0.00050 <0.00050 0 Diff <2x LORE420 ----0.00050

cobalt, total 7440-48-4 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

copper, total 7440-50-8 mg/L <0.00050 <0.00050 0 Diff <2x LORE420 ----0.00050

iron, total 7439-89-6 mg/L 0.114 0.114 0.0209% 20%E420 ----0.010

lead, total 7439-92-1 mg/L <0.000050 <0.000050 0 Diff <2x LORE420 ----0.000050

lithium, total 7439-93-2 mg/L 0.0104 0.0101 2.88% 20%E420 ----0.0010

magnesium, total 7439-95-4 mg/L 22.6 23.2 2.26% 20%E420 ----0.0050

manganese, total 7439-96-5 mg/L 0.0229 0.0243 5.63% 20%E420 ----0.00010

molybdenum, total 7439-98-7 mg/L 0.000591 0.000588 0.594% 20%E420 ----0.000050

nickel, total 7440-02-0 mg/L <0.00050 <0.00050 0 Diff <2x LORE420 ----0.00050

phosphorus, total 7723-14-0 mg/L <0.050 <0.050 0 Diff <2x LORE420 ----0.050

potassium, total 7440-09-7 mg/L 3.46 3.47 0.224% 20%E420 ----0.050

rubidium, total 7440-17-7 mg/L 0.00335 0.00328 2.34% 20%E420 ----0.00020

selenium, total 7782-49-2 mg/L <0.000050 <0.000050 0 Diff <2x LORE420 ----0.000050

silicon, total 7440-21-3 mg/L 15.7 15.7 0.0240% 20%E420 ----0.10

silver, total 7440-22-4 mg/L <0.000010 <0.000010 0 Diff <2x LORE420 ----0.000010

sodium, total 7440-23-5 mg/L 3.68 3.75 1.80% 20%E420 ----0.050

strontium, total 7440-24-6 mg/L 0.143 0.141 1.25% 20%E420 ----0.00020

sulfur, total 7704-34-9 mg/L <0.50 <0.50 0 Diff <2x LORE420 ----0.50

tellurium, total 13494-80-9 mg/L <0.00020 <0.00020 0 Diff <2x LORE420 ----0.00020
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Total Metals  (QC Lot: 695718)  - continued

thallium, total 7440-28-0 mg/L <0.000010 <0.000010 0 Diff <2x LORAnonymous WT2217292-012 E420 ----0.000010

thorium, total 7440-29-1 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

tin, total 7440-31-5 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

titanium, total 7440-32-6 mg/L 0.00051 <0.00030 0.00021 Diff <2x LORE420 ----0.00030

tungsten, total 7440-33-7 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

uranium, total 7440-61-1 mg/L <0.000010 <0.000010 0 Diff <2x LORE420 ----0.000010

vanadium, total 7440-62-2 mg/L <0.00050 <0.00050 0 Diff <2x LORE420 ----0.00050

zinc, total 7440-66-6 mg/L <0.0030 <0.0030 0 Diff <2x LORE420 ----0.0030

zirconium, total 7440-67-7 mg/L <0.00020 <0.00020 0 Diff <2x LORE420 ----0.00020
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Total Metals  (QCLot: 695718)

aluminum, total 7429-90-5 E420 0.003 mg/L <0.0030 ----

antimony, total 7440-36-0 E420 0.0001 mg/L <0.00010 ----

arsenic, total 7440-38-2 E420 0.0001 mg/L <0.00010 ----

barium, total 7440-39-3 E420 0.0001 mg/L <0.00010 ----

beryllium, total 7440-41-7 E420 0.00002 mg/L <0.000020 ----

bismuth, total 7440-69-9 E420 0.00005 mg/L <0.000050 ----

boron, total 7440-42-8 E420 0.01 mg/L <0.010 ----

cadmium, total 7440-43-9 E420 0.000005 mg/L <0.0000050 ----

calcium, total 7440-70-2 E420 0.05 mg/L <0.050 ----

cesium, total 7440-46-2 E420 0.00001 mg/L <0.000010 ----

chromium, total 7440-47-3 E420 0.0005 mg/L <0.00050 ----

cobalt, total 7440-48-4 E420 0.0001 mg/L <0.00010 ----

copper, total 7440-50-8 E420 0.0005 mg/L <0.00050 ----

iron, total 7439-89-6 E420 0.01 mg/L <0.010 ----

lead, total 7439-92-1 E420 0.00005 mg/L <0.000050 ----

lithium, total 7439-93-2 E420 0.001 mg/L <0.0010 ----

magnesium, total 7439-95-4 E420 0.005 mg/L <0.0050 ----

manganese, total 7439-96-5 E420 0.0001 mg/L <0.00010 ----

molybdenum, total 7439-98-7 E420 0.00005 mg/L <0.000050 ----

nickel, total 7440-02-0 E420 0.0005 mg/L <0.00050 ----

phosphorus, total 7723-14-0 E420 0.05 mg/L <0.050 ----

potassium, total 7440-09-7 E420 0.05 mg/L <0.050 ----

rubidium, total 7440-17-7 E420 0.0002 mg/L <0.00020 ----

selenium, total 7782-49-2 E420 0.00005 mg/L <0.000050 ----

silicon, total 7440-21-3 E420 0.1 mg/L <0.10 ----

silver, total 7440-22-4 E420 0.00001 mg/L <0.000010 ----

sodium, total 7440-23-5 E420 0.05 mg/L <0.050 ----

strontium, total 7440-24-6 E420 0.0002 mg/L <0.00020 ----

sulfur, total 7704-34-9 E420 0.5 mg/L <0.50 ----

tellurium, total 13494-80-9 E420 0.0002 mg/L <0.00020 ----

thallium, total 7440-28-0 E420 0.00001 mg/L <0.000010 ----

thorium, total 7440-29-1 E420 0.0001 mg/L <0.00010 ----
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Total Metals  (QCLot: 695718)  - continued

tin, total 7440-31-5 E420 0.0001 mg/L <0.00010 ----

titanium, total 7440-32-6 E420 0.0003 mg/L <0.00030 ----

tungsten, total 7440-33-7 E420 0.0001 mg/L <0.00010 ----

uranium, total 7440-61-1 E420 0.00001 mg/L <0.000010 ----

vanadium, total 7440-62-2 E420 0.0005 mg/L <0.00050 ----

zinc, total 7440-66-6 E420 0.003 mg/L <0.0030 ----

zirconium, total 7440-67-7 E420 0.0002 mg/L <0.00020 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Total Metals (QCLot: 695718)
aluminum, total 7429-90-5 E420 0.003 mg/L 1020.1 mg/L ----12080.0

antimony, total 7440-36-0 E420 0.0001 mg/L 1030.05 mg/L ----12080.0

arsenic, total 7440-38-2 E420 0.0001 mg/L 1020.05 mg/L ----12080.0

barium, total 7440-39-3 E420 0.0001 mg/L 1030.0125 mg/L ----12080.0

beryllium, total 7440-41-7 E420 0.00002 mg/L 96.80.005 mg/L ----12080.0

bismuth, total 7440-69-9 E420 0.00005 mg/L 99.50.05 mg/L ----12080.0

boron, total 7440-42-8 E420 0.01 mg/L 94.80.05 mg/L ----12080.0

cadmium, total 7440-43-9 E420 0.000005 mg/L 1020.005 mg/L ----12080.0

calcium, total 7440-70-2 E420 0.05 mg/L 97.02.5 mg/L ----12080.0

cesium, total 7440-46-2 E420 0.00001 mg/L 1020.0025 mg/L ----12080.0

chromium, total 7440-47-3 E420 0.0005 mg/L 97.50.0125 mg/L ----12080.0

cobalt, total 7440-48-4 E420 0.0001 mg/L 98.40.0125 mg/L ----12080.0

copper, total 7440-50-8 E420 0.0005 mg/L 95.20.0125 mg/L ----12080.0

iron, total 7439-89-6 E420 0.01 mg/L 1000.05 mg/L ----12080.0

lead, total 7439-92-1 E420 0.00005 mg/L 1010.025 mg/L ----12080.0

lithium, total 7439-93-2 E420 0.001 mg/L 97.80.0125 mg/L ----12080.0

magnesium, total 7439-95-4 E420 0.005 mg/L 97.22.5 mg/L ----12080.0

manganese, total 7439-96-5 E420 0.0001 mg/L 99.90.0125 mg/L ----12080.0

molybdenum, total 7439-98-7 E420 0.00005 mg/L 1010.0125 mg/L ----12080.0

nickel, total 7440-02-0 E420 0.0005 mg/L 96.80.025 mg/L ----12080.0

phosphorus, total 7723-14-0 E420 0.05 mg/L 1030.5 mg/L ----12080.0

potassium, total 7440-09-7 E420 0.05 mg/L 1012.5 mg/L ----12080.0

rubidium, total 7440-17-7 E420 0.0002 mg/L 1040.005 mg/L ----12080.0

selenium, total 7782-49-2 E420 0.00005 mg/L 99.10.05 mg/L ----12080.0

silicon, total 7440-21-3 E420 0.1 mg/L 1020.5 mg/L ----12080.0

silver, total 7440-22-4 E420 0.00001 mg/L 1020.005 mg/L ----12080.0

sodium, total 7440-23-5 E420 0.05 mg/L 99.62.5 mg/L ----12080.0

strontium, total 7440-24-6 E420 0.0002 mg/L 1010.0125 mg/L ----12080.0

sulfur, total 7704-34-9 E420 0.5 mg/L 99.62.5 mg/L ----12080.0

tellurium, total 13494-80-9 E420 0.0002 mg/L 96.60.005 mg/L ----12080.0

thallium, total 7440-28-0 E420 0.00001 mg/L 99.80.05 mg/L ----12080.0

thorium, total 7440-29-1 E420 0.0001 mg/L 98.40.005 mg/L ----12080.0

tin, total 7440-31-5 E420 0.0001 mg/L 1010.025 mg/L ----12080.0
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Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Total Metals (QCLot: 695718)  - continued
titanium, total 7440-32-6 E420 0.0003 mg/L 1000.0125 mg/L ----12080.0

tungsten, total 7440-33-7 E420 0.0001 mg/L 1000.005 mg/L ----12080.0

uranium, total 7440-61-1 E420 0.00001 mg/L 1020.00025 mg/L ----12080.0

vanadium, total 7440-62-2 E420 0.0005 mg/L 99.80.025 mg/L ----12080.0

zinc, total 7440-66-6 E420 0.003 mg/L 99.90.025 mg/L ----12080.0

zirconium, total 7440-67-7 E420 0.0002 mg/L 98.50.005 mg/L ----12080.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Total Metals  (QCLot: 695718)

Anonymous WT2217444-001 7429-90-5 E420aluminum, total 0.1 mg/L 13070.099.1 ----0.0991 mg/L

7440-36-0 E420antimony, total 0.05 mg/L 13070.0103 ----0.0514 mg/L

7440-38-2 E420arsenic, total 0.05 mg/L 13070.0102 ----0.0510 mg/L

7440-39-3 E420barium, total 0.0125 mg/L 13070.0ND ----ND mg/L

7440-41-7 E420beryllium, total 0.005 mg/L 13070.098.8 ----0.00494 mg/L

7440-69-9 E420bismuth, total 0.05 mg/L 13070.095.7 ----0.0478 mg/L

7440-42-8 E420boron, total 0.05 mg/L 13070.092.3 ----0.046 mg/L

7440-43-9 E420cadmium, total 0.005 mg/L 13070.0101 ----0.00506 mg/L

7440-70-2 E420calcium, total 2.5 mg/L 13070.0ND ----ND mg/L

7440-46-2 E420cesium, total 0.0025 mg/L 13070.099.6 ----0.00249 mg/L

7440-47-3 E420chromium, total 0.0125 mg/L 13070.0102 ----0.0128 mg/L

7440-48-4 E420cobalt, total 0.0125 mg/L 13070.098.3 ----0.0123 mg/L

7440-50-8 E420copper, total 0.0125 mg/L 13070.093.8 ----0.0117 mg/L

7439-89-6 E420iron, total 0.05 mg/L 13070.098.1 ----0.049 mg/L

7439-92-1 E420lead, total 0.025 mg/L 13070.096.3 ----0.0241 mg/L

7439-93-2 E420lithium, total 0.0125 mg/L 13070.0ND ----ND mg/L

7439-95-4 E420magnesium, total 2.5 mg/L 13070.0ND ----ND mg/L

7439-96-5 E420manganese, total 0.0125 mg/L 13070.0ND ----ND mg/L

7439-98-7 E420molybdenum, total 0.0125 mg/L 13070.0102 ----0.0128 mg/L

7440-02-0 E420nickel, total 0.025 mg/L 13070.095.0 ----0.0237 mg/L

7723-14-0 E420phosphorus, total 0.5 mg/L 13070.0111 ----0.555 mg/L

7440-09-7 E420potassium, total 2.5 mg/L 13070.0ND ----ND mg/L

7440-17-7 E420rubidium, total 0.005 mg/L 13070.0ND ----ND mg/L

7782-49-2 E420selenium, total 0.05 mg/L 13070.0100 ----0.0501 mg/L

7440-21-3 E420silicon, total 0.5 mg/L 13070.0ND ----ND mg/L

7440-22-4 E420silver, total 0.005 mg/L 13070.0101 ----0.00503 mg/L

7440-23-5 E420sodium, total 2.5 mg/L 13070.0ND ----ND mg/L

7440-24-6 E420strontium, total 0.0125 mg/L 13070.0ND ----ND mg/L

7704-34-9 E420sulfur, total 2.5 mg/L 13070.0ND ----ND mg/L

13494-80-9 E420tellurium, total 0.005 mg/L 13070.091.6 ----0.00458 mg/L

7440-28-0 E420thallium, total 0.05 mg/L 13070.095.6 ----0.0478 mg/L
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Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Total Metals  (QCLot: 695718)  - continued

Anonymous WT2217444-001 7440-29-1 E420thorium, total 0.005 mg/L 13070.085.6 ----0.00428 mg/L

7440-31-5 E420tin, total 0.025 mg/L 13070.0101 ----0.0253 mg/L

7440-32-6 E420titanium, total 0.0125 mg/L 13070.0108 ----0.0136 mg/L

7440-33-7 E420tungsten, total 0.005 mg/L 13070.099.9 ----0.00499 mg/L

7440-61-1 E420uranium, total 0.00025 mg/L 13070.0102 ----0.000255 mg/L

7440-62-2 E420vanadium, total 0.025 mg/L 13070.0103 ----0.0258 mg/L

7440-66-6 E420zinc, total 0.025 mg/L 13070.087.4 ----0.0218 mg/L

7440-67-7 E420zirconium, total 0.005 mg/L 13070.093.1 ----0.00465 mg/L
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	1. Spray paint all proposed 9 drilling locations (and note the proposed 3 monitoring well locations). See Proposed BH Location Plan attached.
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	3. Make sure Drill Utility clearance form approved and authorized
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	1. All boreholes completed as part of this project will be restored to their original condition prior to Arcadis’ departure from the property.
	2. Monitoring wells will be decommissioned at a later date.
	3. All soil cuttings and purged groundwater collected during the investigation are to be disposed of by Arcadis in accordance with the applicable provincial or federal regulations
	4. Wastes will be disposed of in a timely manner once the field work is complete.
	5. Submit 3 GW samples or more to lab for analyses for Metals (+QA/QC).
	6. A minimum of 10% collected samples submitted to the laboratory will be blind field duplicates.
	Budget= is attached at rear for reference purposes.  Prior Phase I/II ESA report included at back of SOW. The Lab quote was provided also.
	2. Coolers with sample jars/bottles (supplied by lab), chains of custody and custody seals.
	3. ICE – samples must be maintained on ICE during sample collection. And apply new ICE when packing sample coolers for shipment/transport;
	4. Ziploc bags and garbage bags, paper towel
	5. Alconox and 20L pails, distilled water and hand brush to clean hand augers;
	6. Fire extinguisher; Eye Wash Station and First Aid Kit; Green OSHA booklet and related safety information;
	8. Digital Camera;
	9. RKI Eagle II unit (use office unit )
	10. Horiba Water Parameter Analyzer
	11. Water Level tape
	12. Measuring tape;
	13. Interface probe
	14. Hand Shovel
	15. Monitoring Well supplies -incl. flush mounted protective casings


