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Representative soil samples were collected from each distinct stratigraphy at 0.3 – 0.9 m intervals. 
One sample in the top 0.3 m was collected at each location where possible, i.e., sufficient recovery 
on the auger. Each sample was visually inspected for evidence of contamination such as sheen, 
staining, or discoloration. The soil stratigraphy at each borehole was logged.  

Each sample was split for field screening and laboratory analysis. The field screening portion of the 
sample was placed into a clean Ziploc bag, sealed, and allowed to equilibrate to ambient 
temperature for at least 20 minutes. The vapour concentration in the headspace above the soil 
sample was then measured in the Ziploc bag using a Mini-RAE PID. The laboratory analysis 
portion of the sample was placed into clean laboratory provided jars and methanol vials (for VOC 
analysis) and placed into coolers with ice prior to being submitted to CARO Analytical Services 
(CARO) or Bureau Veritas (BV). All soil samples and containers were handled wearing disposable 
nitrile gloves and any sampling tools utilized were cleaned with distilled water between uses. 

Two of our proposed shallow boreholes could not be advanced along Beaver Creek Road east of 
the Kitsuksis Dyke due to the presence of a gas line on the shoulder, followed by a steep slope 
down to a wet area. The area at the bottom of the slope was not safely accessible due to ground 
saturation and thick shrubbery.   

4. RESULTS 

4.1 Surficial Geology 

The maximum borehole drill depth was 3 m bgs. Overall, similar stratigraphy was encountered 
across the Site, consisting primarily of a sand and gravel layer under the asphalt. The sand and 
gravel layer was underlain by silt or clay with varying degrees of sand and gravel. Trace woody 
debris was observed at BH24-08, BH24-09, BH24-10, and BH24-12 at various depths.  

The maximum drill depth of the shallow boreholes was 0.8 m bgs. All shallow boreholes were 
advanced in grassy areas. The grass was underlain by a layer of silt and sand with trace gravel, 
with rootlets and organics. This layer was underlain by sand and gravel with varying degrees of 
silt or clay.  

No visual or olfactory signs of contamination were observed at any boreholes or surficial locations. 
The maximum headspace vapour measurement was 8.8 parts per million by volume (ppm/v) at 
SS24-01 from 0.1 – 0.5 m bgs.   

Borehole logs are attached.  
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Below is a summary of the CSR AL and/or RLD exceedances.  

CSR AL and/or RLD Exceedances 

SAMPLES PARAMETER 
DEPTH RANGE  

(m bgs) 

CONCENTRATION 
RANGE 
(µg/g) 

BH24-01-03, BH24-01-04, BH24-02-
03, BH24-05-04, BH24-06-04, BH24-

07-01, BH24-07-02, BH24-09-01, 
SS24-05-01 

Several PAHs 0.1 – 2.6 0.051 – 7.84 

BH24-02-03, SS24-02-01, SS24-05-01 Lead 0.1 – 1.5  140 – 316  

BH24-01-04, BH24-05-04, BH24-07-
01, BH24-08-04, BH24-08-05, BH24-

12-05, SS24-04-02, SS24-05-01, 
SS24-05-02 

Lithium 0.1 – 2.9 36.1 – 48.4 

BH24-02-03 Tin 1.4 – 1.5 87.4 

BH24-04-04, BH24-05-05, BH24-07-
02, BH24-08-03, BH24-08-05, BH24-

09-01, BH24-09-03, BH24-10-05, 
BH24-11-02, BH24-12-03 

Chloride Ion 0.2 – 2.9 48 – 98 

SS24-06-02 
Trivalent 

Chromium 
0.5 – 0.8 81.8 

Concentrations of chromium, iron, and/or vanadium exceeded the CSR standards, but were less 
than the ENV P4 background concentrations for Vancouver Island region. Therefore, these are 
not considered exceedances.  

Select soil samples were analysed for Toxicity Characteristic Leaching Procedure (TCLP) for lead 
and benzo(a)pyrene. All TCLP concentrations were less than the laboratory detection limit and 
also the BC HWR standards.  

Some samples were reanalysed to confirm/refute original concentrations, discussed further in 
Section 4.2.1.  
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4.2.1 Reanalysis Results 

Arsenic, cobalt, lead, lithium, and/or tin concentrations in several samples were re-analysed to 
confirm/refute original concentrations. The project lab conducted two reanalyses on additional 
aliquots from each sample.   

SAMPLE METAL 
CSR AL/RLD/IL 

STANDARD 
(µg/g) 

ORIGINAL  
CONC. 
(µg/g) 

REANALYSIS 
#1 

(µg/g) 

REANALYSIS 
#2 

(µg/g) 

BH24-02-03 
Lead 120/120/1000 242* 111 239 
Tin 5/50/300 87.4* 13.4 37.0 

BH24-10-03 Arsenic 10/10/10 10.9^ 8.01 8.93 

BH24-12-01 Arsenic 10/10/10 11.0^ 8.76 8.67 

BH24-12-05 Arsenic 10/10/10 11.9* 15.4 10.1 

SS24-02-01 Lead 120/120/1000 145* 19.4 224 

SS24-04-01 Lithium 30/30/450 31.6^ 18.1 27.0 

SS24-05-01 
Lead 120/120/1000 234* 140 316 

Lithium 30/30/450 40.7* 36.4 36.1 

SS24-06-02 Cobalt 
25/25/25 
(P4 - 30) 

30.5^ 23.7 27.3 

 Copper 
75/75/75 

(P4 - 100) 
109^ 81.2 100 

*: Retained as AL and/or RLD exceedance  ^: Dismissed exceedance 

As seen in the above table, some original concentrations were confirmed and these exceedances 
were retained, while others were refuted and dismissed as exceedances.  Cobalt and copper in 
SS24-06-02 were dismissed as exceedances because the concentrations of the re-run samples 
were less than or equal to the P4 background concentrations.  
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5. CONCLUSIONS 

The field investigation for the soil characterization program included the advancement of 12 
boreholes to a maximum depth of 3 m bgs and seven shallow boreholes to a maximum depth of 
0.8 m bgs. A total of 46 soil samples were submitted for laboratory analysis. The Projects soils 
are summarized as AL-, AL+/IL-, and IL+ in the tables below and on Figures 2 and 3.  

Type D 

Station Soil Quality Depth Notes Volume1 

Line 1 

1+140 to 1+320 AL+/IL- To depth of excavation 2,670 

1+320 to 1+370 IL+ To depth of excavation 1,690 

1+370 to 1+420 
AL- 0 – 2.1m 1,090 

AL+/IL- 2.1m to depth of excavation 20 

1+420 to 1+450 
AL+/IL- 0 – 1.8m 1,210 

IL+ 1.8m to depth of excavation 30 

1+460 to 1+511 AL+/IL- 0.3m to depth of excavation 0 

Petro Canada Service 
Station Boulevard * AL- 0.3 - 0.7 m - 

Line 2 

2+140 to 2+200 
IL+ 0 – 0.9m 30 

AL+/IL- 0.9m to depth of excavation 0 

2+200 to 2+250 
AL+/IL- 0 – 1.5m 550 

AL- 1.5m to depth of excavation 30 

2+250 to 2+330 
AL+/IL- 0 – 1.8m 1,640 

IL+ 1.8m to depth of excavation 450 

2+330 to 2+380 
AL+/IL- 0 – 2.1m 1,350 

AL- 2.1m to depth of excavation 20 

2+380 to 2+420 
AL+/IL- 0 – 2.4m 500 

IL+ 2.4m to depth of excavation 10 

Marina Parking Lot – no 
stations* 

AL- 0 – 1.5m 60 

AL+/IL- 1.5m to depth of excavation 20 

Note 1: Volumes provided by Project Team on February 3, 2025 

*Marina Parking Lot and southeastern portion of the Petro-Canada service station have an ENV Schedule 2 historical 
and current use. The ENV P19 requirements apply to any non-waste soil relocated to a non permitted receiving site. 
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Stripping – Shoulder and Park 

Station Soil Quality Depth Notes1 Volume2 

Line 1 

1+260 to 1+310 AL- 0 – 0.3m 168 

1+310 to 1+380 AL+/IL- 0 – 0.3m 139 

1+380 to 1+440 (south) AL- 0 – 0.3m 65 

1+460 to 1+511 AL+/IL- 0 – 0.3m 370 
Petro Canada Service 

Station Boulevard * 
AL- 0 - 0.3 m 69 

Line 2 

2+200 to 2+240 AL- 0 – 0.3m 133 

2+240 to 2+290 AL+/IL- 0 – 0.3m 
See 1+460 to 

1+511 
2+290 to 2+320 AL- 0 – 0.3m 448 

Note 1: Stripping depth at some stations may vary. If the stripping type material extends beyond a depth of 0.3 m, the 
same soil classification applies.  
Note 2: Volumes provided by Project team on February 3, 2025.  

*Marina Parking Lot and southeastern portion of the Petro-Canada service station have an ENV Schedule 2 historical 
and current use. The ENV P19 requirements apply to any non-waste soil relocated to a non permitted receiving site. 
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NOTES:
1.AERIAL IMAGE TAKEN FROM GOOGLE EARTH.
2.UTILITIES FROM ACAD-22-0990-DESIGN BASE.dwg.
3.PROPOSED ALIGNMENTS FROM
22-0990-ALIGNMENTS.dwg.
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DWG. NO.PROJECT No. REV.DESIGNED APPROVEDDATEDRAWN SCALE

-551671 -

SITE LOCATION

MINISTRY OF TRANSPORTATION AND TRANSIT

PORT ALBERNI SOIL CHARACTERIZATION  PORT ALBERNI, B.C.

GKR JL JUNE 10, 20251:2000
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TYPE D SOIL QUALITY

MINISTRY OF TRANSPORTATION AND TRANSIT

PORT ALBERNI SOIL CHARACTERIZATION  PORT ALBERNI, B.C.
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NOTES:
1.AERIAL IMAGE TAKEN FROM GOOGLE EARTH.
2.UTILITIES FROM ACAD-22-0990-DESIGN BASE.dwg.
3.PROPOSED ALIGNMENTS FROM
22-0990-ALIGNMENTS.dwg.

LEGEND:

BOREHOLE

NOTICE TO READER:
THE SOIL CHEMICAL RESULTS SHOWN ARE BASED ON THE SPECIFIC STANDARDS AND CONDITIONS
APPLICABLE AT THIS SITE. THE APPLICATION OF THESE RESULTS TO PROSPECTIVE SOIL RECEIVER
SITES MUST CONSIDER THE STANDARDS AND CONDITIONS APPLICABLE AT THOSE SITES. IT IS
RECOMMENDED THE CONTRACTOR RETAIN AN APPROVED QUALIFIED PROFESSIONAL TO ASSIST
WITH DETERMINING SUITABLE SOIL RELOCATION OPTIONS, AND TO CONDUCT FURTHER SOIL
QUALITY ASSESSMENT, IF REQUIRED.

AL- QUALITY SOIL

AL+/IL- QUALITY SOIL

IL+ QUALITY SOIL

CONCENTRATION(S) LESS THAN IL
STANDARD(S), BUT GREATER THAN
AL STANDARD(S)

CONCENTRATIONS LESS THAN AL,
IL STANDARDS

CONCENTRATION(S) GREATER THAN
AL AND IL STANDARD(S)

SURFICIAL
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CLEAR/GRUB EXTENT
AL+/IL - TO DEPTH OF EXCAVATION FOR
PAH, LEAD, LITHUM, TIN, AND CHLORIDE

AL+/IL - TO 1.5m FOR PAH AND CHLORIDE

IL+ TO DEPTH OF
EXCAVATION FOR CHLORIDE

AL+/IL-FROM 2.1m TO DEPTH OF
EXCAVATION FOR PAH

IL+ FROM 1.8m TO DEPTH OF
EXCAVATION FOR CHLORIDE

IL+ FROM 2.4m TO DEPTH OF EXCAVATION
FOR ARSENIC AND CHLORIDE

AL+/IL- TO 2.1m FOR CHLORIDE

AL- TO 2.1m

AL+/IL- FROM 0.3m TO DEPTH OF EXCAVATION
FOR TRIVALENT CHROMIUM AND LITHIUM

AL+/IL- TO 1.8m FOR CHLORIDE

AL+/IL- TO 1.8m FOR CHLORIDE

AL+/IL- TO 2.4m FOR CHLORIDE

AL- FROM 2.1m TO
DEPTH OF EXCAVATION

IL+ FROM 1.8m TO DEPTH OF
EXCAVATION FOR CHLORIDE

AL- FROM 2.1m TO
DEPTH OF EXCAVATION

IL+ - TO 0.9m FOR CHLORIDE
AL+/IL- FROM 0.9m TO DEPTH OF
EXCAVATION FOR PAH AND CHLORIDE

AL+/IL-FROM 1.5m TO DEPTH OF
EXCAVATION FOR CHLORIDE

NO STATION LINE - SOIL QUALITY
IN MARINA PARKING LOT:

AL- TO 1.5m

AL- TO DEPTH OF
EXCAVATION

HISTORICAL AND CURRENT
SCHEDULE 2 PROPERTIES

SCHEDULE 2 USE

SCHEDULE 2 USE
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NOTES:
1.2021 ORTHO FROM CRD OPEN DATA CATALOGUE.
2.UTILITIES FROM 20231023-SURVUTIL-H1BOS.dwg.
3.PROPOSED ALIGNMENTS FROM
20231103-ACAD-ALIPROF-H1BOS.dwg.

LEGEND:

BOREHOLE

NOTICE TO READER:
THE SOIL CHEMICAL RESULTS SHOWN ARE BASED ON THE SPECIFIC STANDARDS AND CONDITIONS
APPLICABLE AT THIS SITE. THE APPLICATION OF THESE RESULTS TO PROSPECTIVE SOIL RECEIVER
SITES MUST CONSIDER THE STANDARDS AND CONDITIONS APPLICABLE AT THOSE SITES. IT IS
RECOMMENDED THE CONTRACTOR RETAIN AN APPROVED QUALIFIED PROFESSIONAL TO ASSIST
WITH DETERMINING SUITABLE SOIL RELOCATION OPTIONS, AND TO CONDUCT FURTHER SOIL
QUALITY ASSESSMENT, IF REQUIRED.
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STRIPPING SOIL QUALITY

MINISTRY OF TRANSPORTATION AND TRANSIT

PORT ALBERNI SOIL CHARACTERIZATION  PORT ALBERNI, B.C.
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Table 1: Petroleum Hydrocarbons in Soil - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location
Sample ID BH24-01-01 BH24-01-03 BH24-01-04 BH24-02-02 BH24-02-03 BH24-03-01 BH24-03-04 BH24-04-01 BH24-04-03

Sample Date 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024
Lab Report Number 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322

Depth (m bgs) 0.1 - 0.3 1.2 - 1.4 2.4 - 2.6 0.8 - 0.9 1.4 - 1.5 0 - 0.3 2.0 - 2.1 0.2 - 0.3 1.2 - 1.4
Stratigraphy S, some G S, some G Sandy Si and Cl S, some G Sandy Si & G S, some G Silty S & G S & G S & G

EPH
EPHs10-19 mg/kg ns ns ns <50 85 <50 <50 <50 <50 <50 <50 <50
EPHs19-32 mg/kg ns ns ns <50 550 <50 <50 70 <50 <50 <50 <50
LEPHs mg/kg 1000 2000 1000 <50 85 <50 <50 <50 <50 <50 <50 <50
HEPHs mg/kg 1000 5000 1000 <50 540 <50 <50 68 <50 <50 <50 <50

PAH
Acenaphthene µg/g 950 950 15000 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Acenaphthylene µg/g ns ns ns <0.050 0.459 0.115 <0.050 0.121 <0.050 <0.050 <0.050 <0.050
Anthracene µg/g 2.5 2.5 30 <0.050 0.352 0.110 <0.050 0.085 <0.050 <0.050 <0.050 <0.050
Benz(a)anthracene µg/g 0.1 1 10 <0.050 0.605 0.177 <0.050 0.200 <0.050 <0.050 <0.050 <0.050
Benzo(a)pyrene µg/g 5 5 50 <0.010 1.04 0.223 <0.010 0.360 <0.010 0.026 <0.010 0.010
Benzo(b+j)fluoranthene µg/g 0.1 1 10 <0.050 1.03 0.226 <0.050 0.410 <0.050 <0.050 <0.050 <0.050
Benzo(g,h,i)perylene µg/g ns ns ns <0.050 1.09 0.134 <0.050 0.322 <0.050 <0.050 <0.050 <0.050
Benzo(k)fluoranthene µg/g 0.1 1 10 <0.050 0.372 0.104 <0.050 0.155 <0.050 <0.050 <0.050 <0.050
Chrysene µg/g 200 200 4500 <0.050 0.717 0.181 <0.050 <0.276 <0.050 <0.050 <0.050 <0.050
Dibenz(a,h)anthracene µg/g 0.1 1 10 <0.050 0.180 <0.050 <0.050 0.055 <0.050 <0.050 <0.050 <0.050
Fluoranthene µg/g 50 50 200 <0.050 0.525 0.319 <0.050 0.287 <0.050 <0.050 <0.050 <0.050
Fluorene µg/g 600 600 9500 <0.050 <0.050 0.051 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Indeno(1,2,3-c,d)pyrene µg/g 0.1 1 10 <0.050 0.637 0.117 <0.050 0.249 <0.050 <0.050 <0.050 <0.050
Methylnaphthalene, 1- µg/g 250 250 1000 <0.050 0.091 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Methylnaphthalene, 2- µg/g 60 60 950 <0.050 0.108 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Naphthalene µg/g 0.6 0.6 20 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Phenanthrene µg/g 0.1 5 50 <0.050 0.230 0.299 <0.050 0.109 <0.050 <0.050 <0.050 <0.050
Pyrene µg/g 0.1 10 100 <0.050 0.719 0.330 <0.050 0.320 <0.050 <0.050 <0.050 <0.050
Quinoline µg/g 2.5 2.5 10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use

PAH = Polycyclic Aromatic Hydrocarbons
EPH10-19 = LEPH, uncorrected for PAH
EPH19-32 = HEPH, uncorrected for PAH
LEPH = Light Extractable Petroleum Hydrocarbons, corrected for PAH
HEPH = Heavy Extractable Petroleum Hydrocarbons, corrected for PAH

Unit CSR AL CSR RLD CSR IL

BH24-02 BH24-03 BH24-04BH24-01
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Table 1: Petroleum Hydrocarbons in Soil - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location
Sample ID

Sample Date
Lab Report Number

Depth (m bgs)
Stratigraphy

EPH
EPHs10-19 mg/kg ns ns ns
EPHs19-32 mg/kg ns ns ns
LEPHs mg/kg 1000 2000 1000
HEPHs mg/kg 1000 5000 1000

PAH
Acenaphthene µg/g 950 950 15000
Acenaphthylene µg/g ns ns ns
Anthracene µg/g 2.5 2.5 30
Benz(a)anthracene µg/g 0.1 1 10
Benzo(a)pyrene µg/g 5 5 50
Benzo(b+j)fluoranthene µg/g 0.1 1 10
Benzo(g,h,i)perylene µg/g ns ns ns
Benzo(k)fluoranthene µg/g 0.1 1 10
Chrysene µg/g 200 200 4500
Dibenz(a,h)anthracene µg/g 0.1 1 10
Fluoranthene µg/g 50 50 200
Fluorene µg/g 600 600 9500
Indeno(1,2,3-c,d)pyrene µg/g 0.1 1 10
Methylnaphthalene, 1- µg/g 250 250 1000
Methylnaphthalene, 2- µg/g 60 60 950
Naphthalene µg/g 0.6 0.6 20
Phenanthrene µg/g 0.1 5 50
Pyrene µg/g 0.1 10 100
Quinoline µg/g 2.5 2.5 10

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use

PAH = Polycyclic Aromatic Hydrocarbons
EPH10-19 = LEPH, uncorrected for PAH
EPH19-32 = HEPH, uncorrected for PAH
LEPH = Light Extractable Petroleum Hydrocarbons, corrected for PAH
HEPH = Heavy Extractable Petroleum Hydrocarbons, corrected for PAH

Unit CSR AL CSR RLD CSR IL

BH24-05-02 BH24-05-04 BH24-05-05 BH24-06-01 BH24-06-04 BH24-07-01 BH24-07-02 BH24-08-01 BH24-08-04 BH24-08-05
29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024

24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322
0.8 - 0.9 2.1 - 2.3 2.7 - 2.9 0.8 - 0.9 2.1 - 2.3 0.2 - 0.5 0.9 - 1.1 0.2 - 0.5 2.1 - 2.3 2.7 - 2.9
S & G Sandy Si & Cl Sandy Si & Cl S, some G Sandy Si & Cl S & G Silty S & G S & G Silty S & G Silty S & G

<50 <50 <50 <50 53 71 59 <50 <50 <50
<50 60 <50 <50 390 810 980 <50 <50 <50
<50 <50 <50 <50 53 69 57 <50 <50 <50
<50 60 <50 <50 390 790 970 <50 <50 <50

<0.050 <0.050 <0.050 <0.050 <0.050 0.157 <0.050 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 0.225 1.59 0.835 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 0.155 1.69 0.996 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 0.275 3.82 2.12 <0.050 <0.050 <0.050
<0.010 0.076 0.059 <0.010 0.475 7.20 3.22 <0.010 <0.010 0.017
<0.050 0.113 0.078 <0.050 0.593 7.84 3.87 <0.050 <0.050 <0.050
<0.050 0.097 0.082 <0.050 0.516 5.24 2.22 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 0.196 2.17 1.75 <0.050 <0.050 <0.050
<0.050 0.057 <0.050 <0.050 0.364 4.25 2.00 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 0.088 1.30 0.579 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 0.415 4.53 2.60 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 <0.050 0.058 0.127 <0.050 <0.050 <0.050
<0.050 0.070 0.062 <0.050 0.403 4.57 1.95 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.054 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.052 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 0.129 1.63 1.53 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 0.437 4.81 2.83 <0.050 <0.050 <0.050
<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

BH24-07 BH24-08BH24-06BH24-05
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Table 1: Petroleum Hydrocarbons in Soil - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location
Sample ID

Sample Date
Lab Report Number

Depth (m bgs)
Stratigraphy

EPH
EPHs10-19 mg/kg ns ns ns
EPHs19-32 mg/kg ns ns ns
LEPHs mg/kg 1000 2000 1000
HEPHs mg/kg 1000 5000 1000

PAH
Acenaphthene µg/g 950 950 15000
Acenaphthylene µg/g ns ns ns
Anthracene µg/g 2.5 2.5 30
Benz(a)anthracene µg/g 0.1 1 10
Benzo(a)pyrene µg/g 5 5 50
Benzo(b+j)fluoranthene µg/g 0.1 1 10
Benzo(g,h,i)perylene µg/g ns ns ns
Benzo(k)fluoranthene µg/g 0.1 1 10
Chrysene µg/g 200 200 4500
Dibenz(a,h)anthracene µg/g 0.1 1 10
Fluoranthene µg/g 50 50 200
Fluorene µg/g 600 600 9500
Indeno(1,2,3-c,d)pyrene µg/g 0.1 1 10
Methylnaphthalene, 1- µg/g 250 250 1000
Methylnaphthalene, 2- µg/g 60 60 950
Naphthalene µg/g 0.6 0.6 20
Phenanthrene µg/g 0.1 5 50
Pyrene µg/g 0.1 10 100
Quinoline µg/g 2.5 2.5 10

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use

PAH = Polycyclic Aromatic Hydrocarbons
EPH10-19 = LEPH, uncorrected for PAH
EPH19-32 = HEPH, uncorrected for PAH
LEPH = Light Extractable Petroleum Hydrocarbons, corrected for PAH
HEPH = Heavy Extractable Petroleum Hydrocarbons, corrected for PAH

Unit CSR AL CSR RLD CSR IL

BH24-09-01 BH24-09-04 BH24-10-01 BH24-10-03 BH24-10-05 BH24-11-02 BH24-11-03 BH24-12-01 BH24-12-03 BH24-12-05
29 Aug 2024 29 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024

24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322
0.2 - 0.5 2.1 - 2.3 0.1 - 0.3 1.4 - 1.5 2.7 - 3.0 1.8 - 2.0 2.3 - 2.4 0.1 - 0.5 1.4 - 1.5 2.7 - 2.9
S & G Silty S & G S & G Sandy Si, some G Sandy Si & Cl S & G S & G, some Si S & G S & G Sandy Si & Cl

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50
150 <50 160 150 61 <50 65 <50 <50 110
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50
140 <50 160 150 61 <50 65 <50 <50 110

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
0.943 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
0.708 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
2.06 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
3.68 0.032 0.037 <0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.011
3.62 0.052 0.054 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
2.70 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
1.61 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
1.73 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
0.690 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
1.09 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
2.37 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
0.155 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055
1.06 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.055

BH24-12BH24-09 BH24-10 BH24-11
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Table 2: Metals in Soil - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location
Sample ID BH24-01-01 BH24-01-03 BH24-01-04 BH24-02-02 BH24-02-03 BH24-02-03 RE1 BH24-02-03 RE2 BH24-03-01 BH24-03-04

Sample Date 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024
Lab Report Number 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322

Depth (m bgs) 0.1 - 0.3 1.2 - 1.4 2.4 - 2.6 0.8 - 0.9 0 - 0.3 2.0 - 2.1
Stratigraphy S, some G S, some G Sandy Si and Cl S, some G S, some G Silty S & G

General Parameters
pH (Lab) pH Units ns ns ns - 8.79 8.46 5.64 7.31 6.26 - - 8.10 7.14

Metals
Aluminum µg/g 40000 40000 250000 55,000 20,600 21,500 31,000 21,200 28,400 - - 20,600 26,900
Antimony µg/g 20 20 40 4 0.22 0.20 0.44 0.18 1.36 - - 0.20 0.31
Arsenic µg/g 10 10 10 4 4.33 4.03 9.10 3.83 5.57 - - 4.49 5.18
Barium µg/g 350 350 350 250 40.8 47.2 36.3 40.2 132 - - 38.8 27.3
Beryllium µg/g 1-85* 1-85* 1-350* 0.7 0.29 0.28 0.36 0.28 0.41 - - 0.28 0.33
Boron µg/g 8500 8500 1000000 1 3.3 3.0 5.7 2.8 5.8 - - 3.0 4.0
Cadmium µg/g 1-10* 1-20* 1-50* 0.95 0.045 0.054 <0.040 0.045 0.240 - - 0.049 0.059
Chromium (III+VI) µg/g 60 60 60 65 32.9 34.9 62.9 33.2 50.0 - - 33.4 45.0
Cobalt µg/g 25 25 25 30 14.1 15.0 17.7 14.6 17.6 - - 14.8 19.8
Copper µg/g 75-150* 75-150* 75-300* 100 56.9 63.1 52.9 57.7 81.2 - - 59.7 75.1
Iron µg/g 35000 35000 150000 70,000 33,800 35,000 46,700 34,900 40,000 - - 34,900 45,700
Lead µg/g 120 120 120-1000* 40 1.13 2.68 4.97 1.14 242 111 239 1.33 5.29
Lithium µg/g 30 30 450 - 5.09 4.77 46.2 4.76 20.6 - - 4.92 29.9
Manganese µg/g 2000 2000 2000 5,000 514 574 616 518 517 - - 520 729
Mercury µg/g 0.6 10 75 0.15 <0.040 <0.040 0.084 <0.040 0.065 - - <0.040 <0.040
Molybdenum µg/g 3 3 3 1 0.24 0.24 1.49 0.21 0.53 - - 0.24 0.62
Nickel µg/g 70-150* 70-150* 70-250* 50 23.6 25.8 36.3 25.2 34.6 - - 25.0 35.2
Selenium µg/g 1 1 1 4 <0.20 <0.20 0.30 <0.20 <0.20 - - <0.20 <0.20
Silver µg/g 20 20 40 1 <0.10 <0.10 <0.10 <0.10 0.30 - - <0.10 <0.10
Strontium µg/g 9500 9500 150000 100 27.0 29.7 27.1 26.4 64.4 - - 27.2 25.7
Thallium µg/g 2 9 25 - <0.10 <0.10 <0.10 <0.10 <0.10 - - <0.10 <0.10
Tin µg/g 5 50 300 4 0.34 0.34 0.67 0.34 87.4 13.4 37.0 0.42 0.57
Tungsten µg/g 15 15 200 - <0.20 <0.20 <0.20 <0.20 0.25 - - <0.20 <0.20
Uranium µg/g 15 15 30 - 0.149 0.158 1.76 0.150 0.673 - - 0.141 1.09
Vanadium µg/g 100 100 100 200 112 114 147 120 130 - - 116 151
Zinc µg/g 150-200* 150-200* 150-200* 150 40.5 42.1 61.2 41.7 132 - - 42.1 61.8

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

bold italic = Exceeds applicable soil standard, but less than the regional background soil quality

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use
P4 = BC Ministry of Environment and Climate Change Strategy Protocol 4: Establishing Local Background

   Concentrations in Soil, Region 1, Vancouver Island

* = Standard is pH dependent.
** = Not an exceedance based on 2 re-runs of the sample. 

29 Aug 2024
24I0322
1.4 - 1.5

Unit CSR AL CSR RLD CSR IL
P4 Region 1 Van. 

Island

Sandy Si & G

BH24-01 BH24-03BH24-02
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Table 2: Metals in Soil - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location
Sample ID

Sample Date
Lab Report Number

Depth (m bgs)
Stratigraphy

General Parameters
pH (Lab) pH Units ns ns ns -

Metals
Aluminum µg/g 40000 40000 250000 55,000
Antimony µg/g 20 20 40 4
Arsenic µg/g 10 10 10 4
Barium µg/g 350 350 350 250
Beryllium µg/g 1-85* 1-85* 1-350* 0.7
Boron µg/g 8500 8500 1000000 1
Cadmium µg/g 1-10* 1-20* 1-50* 0.95
Chromium (III+VI) µg/g 60 60 60 65
Cobalt µg/g 25 25 25 30
Copper µg/g 75-150* 75-150* 75-300* 100
Iron µg/g 35000 35000 150000 70,000
Lead µg/g 120 120 120-1000* 40
Lithium µg/g 30 30 450 -
Manganese µg/g 2000 2000 2000 5,000
Mercury µg/g 0.6 10 75 0.15
Molybdenum µg/g 3 3 3 1
Nickel µg/g 70-150* 70-150* 70-250* 50
Selenium µg/g 1 1 1 4
Silver µg/g 20 20 40 1
Strontium µg/g 9500 9500 150000 100
Thallium µg/g 2 9 25 -
Tin µg/g 5 50 300 4
Tungsten µg/g 15 15 200 -
Uranium µg/g 15 15 30 -
Vanadium µg/g 100 100 100 200
Zinc µg/g 150-200* 150-200* 150-200* 150

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

bold italic = Exceeds applicable soil standard, but less than the regional background soil quality

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use
P4 = BC Ministry of Environment and Climate Change Strategy Protocol 4: Establishing Local Background

   Concentrations in Soil, Region 1, Vancouver Island

* = Standard is pH dependent.
** = Not an exceedance based on 2 re-runs of the sample. 

Unit CSR AL CSR RLD CSR IL
P4 Region 1 Van. 

Island

BH24-04-01 BH24-04-03 BH24-05-02 BH24-05-04 BH24-05-05 BH24-06-01 BH24-06-04 BH24-07-01 BH24-07-02
29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024

24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322
0.2 - 0.3 1.2 - 1.4 0.8 - 0.9 2.1 - 2.3 2.7 - 2.9 0.8 - 0.9 2.1 - 2.3 0.2 - 0.5 0.9 - 1.1
S & G S & G S & G Sandy Si & Cl Sandy Si & Cl S, some G Sandy Si & Cl S & G Silty S & G

8.54 7.79 8.03 6.22 6.55 8.54 6.43 5.78 6.27

13,300 24,100 24,600 34,500 30,900 24,700 31,900 29,700 24,600
0.14 0.49 0.25 0.44 0.32 0.24 0.28 0.49 0.67
3.06 4.52 5.11 9.05 5.83 4.54 4.01 7.63 7.32
27.3 42.6 50.2 48.1 51.2 43.8 61.5 30.8 39.2
0.19 0.32 0.33 0.42 0.39 0.33 0.38 0.31 0.29
<2.0 3.8 3.3 5.3 5.0 3.7 3.0 3.4 3.4

<0.040 0.176 0.057 0.082 0.086 0.054 0.134 0.051 0.075
22.4 55.9 39.3 60.5 51.5 37.7 46.7 57.4 49.3
9.44 17.3 16.9 20.5 18.2 16.4 18.8 18.1 17.7
39.0 71.9 66.7 68.2 64.6 65.4 67.3 67.8 64.5

22,300 40,000 40,400 49,500 46,100 39,800 43,100 45,300 40,700
0.79 33.4 1.40 8.12 8.04 2.07 12.1 5.17 5.21
3.20 8.41 5.57 38.9 18.3 5.51 7.70 39.1 21.7
336 533 588 787 894 598 694 571 634

<0.040 0.043 <0.040 0.084 0.056 <0.040 0.086 0.045 0.044
0.16 2.06 0.24 2.38 1.13 0.29 0.50 1.70 1.65
16.3 31.9 28.6 38.7 32.4 28.0 34.9 36.9 35.0

<0.20 <0.20 <0.20 0.38 0.25 <0.20 0.21 <0.20 0.20
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
17.5 26.1 33.7 28.2 24.5 32.6 25.6 26.2 24.8

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
0.21 0.82 0.40 0.77 0.56 0.45 1.30 0.68 0.58

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.33 0.37
0.091 0.266 0.160 2.25 0.890 0.185 0.293 1.47 0.938
71.7 133 135 173 152 136 146 168 135
26.9 67.7 49.5 72.5 63.0 47.8 74.7 64.1 58.8

BH24-05BH24-04 BH24-06 BH24-07
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Table 2: Metals in Soil - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location
Sample ID

Sample Date
Lab Report Number

Depth (m bgs)
Stratigraphy

General Parameters
pH (Lab) pH Units ns ns ns -

Metals
Aluminum µg/g 40000 40000 250000 55,000
Antimony µg/g 20 20 40 4
Arsenic µg/g 10 10 10 4
Barium µg/g 350 350 350 250
Beryllium µg/g 1-85* 1-85* 1-350* 0.7
Boron µg/g 8500 8500 1000000 1
Cadmium µg/g 1-10* 1-20* 1-50* 0.95
Chromium (III+VI) µg/g 60 60 60 65
Cobalt µg/g 25 25 25 30
Copper µg/g 75-150* 75-150* 75-300* 100
Iron µg/g 35000 35000 150000 70,000
Lead µg/g 120 120 120-1000* 40
Lithium µg/g 30 30 450 -
Manganese µg/g 2000 2000 2000 5,000
Mercury µg/g 0.6 10 75 0.15
Molybdenum µg/g 3 3 3 1
Nickel µg/g 70-150* 70-150* 70-250* 50
Selenium µg/g 1 1 1 4
Silver µg/g 20 20 40 1
Strontium µg/g 9500 9500 150000 100
Thallium µg/g 2 9 25 -
Tin µg/g 5 50 300 4
Tungsten µg/g 15 15 200 -
Uranium µg/g 15 15 30 -
Vanadium µg/g 100 100 100 200
Zinc µg/g 150-200* 150-200* 150-200* 150

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

bold italic = Exceeds applicable soil standard, but less than the regional background soil quality

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use
P4 = BC Ministry of Environment and Climate Change Strategy Protocol 4: Establishing Local Background

   Concentrations in Soil, Region 1, Vancouver Island

* = Standard is pH dependent.
** = Not an exceedance based on 2 re-runs of the sample. 

Unit CSR AL CSR RLD CSR IL
P4 Region 1 Van. 

Island

BH24-08-01 BH24-08-04 BH24-08-05 BH24-09-01 BH24-09-04 BH24-10-01 BH24-10-03 BH24-10-03 RE1 BH24-10-03 RE2 BH24-10-05
29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 28 Aug 2024 28 Aug 2024

24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322
0.2 - 0.5 2.1 - 2.3 2.7 - 2.9 0.2 - 0.5 2.1 - 2.3 0.1 - 0.3 2.7 - 3.0
S & G Silty S & G Silty S & G S & G Silty S & G S & G Sandy Si & Cl

9.12 5.91 6.43 5.97 6.07 7.19 6.88 - - 5.40

21,700 28,300 31,900 31,800 27,900 28,900 31,800 - - 24,200
0.21 0.43 0.30 0.27 0.40 0.41 0.74 - - 0.42
4.48 9.01 6.03 4.28 9.11 8.51 10.9** 8.01 8.93 9.80
44.0 27.2 28.5 51.4 26.5 48.4 56.2 - - 30.7
0.27 0.28 0.42 0.40 0.27 0.35 0.45 - - 0.37
2.4 3.7 5.5 2.4 3.4 4.1 3.2 - - 5.3

0.053 0.045 0.058 0.059 0.046 0.239 0.103 - - 0.089
35.3 50.2 57.8 55.3 59.0 55.7 62.7 - - 43.2
16.1 14.6 36.5 16.6 15.3 21.5 21.9 - - 18.3
64.9 54.0 78.7 60.9 56.6 98.3 74.3 - - 56.5

37,800 34,400 52,600 42,200 40,200 50,200 53,600 - - 35,100
1.08 3.65 2.27 2.82 3.70 22.3 5.44 - - 3.43
5.67 35.5 33.1 8.21 28.1 13.2 13.9 - - 26.6
556 442 1,480 542 445 818 739 - - 414

<0.040 0.057 0.045 0.132 0.048 0.049 0.077 - - 0.080
0.37 1.77 1.85 0.43 2.01 0.88 0.59 - - 2.93
26.9 32.4 43.0 30.9 32.1 40.3 46.4 - - 32.2

<0.20 <0.20 0.22 <0.20 0.29 <0.20 <0.20 - - 0.37
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - - <0.10
29.3 21.2 23.2 23.7 25.2 30.0 21.2 - - 29.4

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - - <0.10
0.32 0.55 0.50 0.55 0.60 0.98 0.63 - - 0.41

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 - - <0.20
0.134 1.73 1.47 0.323 1.54 0.421 0.326 - - 1.73
113 146 178 153 184 161 173 - - 125
45.5 53.9 65.4 46.6 54.0 86.2 79.4 - - 60.6

28 Aug 2024
24I0322
1.4 - 1.5

BH24-08 BH24-10BH24-09

Sandy Si, some G
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Table 2: Metals in Soil - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location
Sample ID

Sample Date
Lab Report Number

Depth (m bgs)
Stratigraphy

General Parameters
pH (Lab) pH Units ns ns ns -

Metals
Aluminum µg/g 40000 40000 250000 55,000
Antimony µg/g 20 20 40 4
Arsenic µg/g 10 10 10 4
Barium µg/g 350 350 350 250
Beryllium µg/g 1-85* 1-85* 1-350* 0.7
Boron µg/g 8500 8500 1000000 1
Cadmium µg/g 1-10* 1-20* 1-50* 0.95
Chromium (III+VI) µg/g 60 60 60 65
Cobalt µg/g 25 25 25 30
Copper µg/g 75-150* 75-150* 75-300* 100
Iron µg/g 35000 35000 150000 70,000
Lead µg/g 120 120 120-1000* 40
Lithium µg/g 30 30 450 -
Manganese µg/g 2000 2000 2000 5,000
Mercury µg/g 0.6 10 75 0.15
Molybdenum µg/g 3 3 3 1
Nickel µg/g 70-150* 70-150* 70-250* 50
Selenium µg/g 1 1 1 4
Silver µg/g 20 20 40 1
Strontium µg/g 9500 9500 150000 100
Thallium µg/g 2 9 25 -
Tin µg/g 5 50 300 4
Tungsten µg/g 15 15 200 -
Uranium µg/g 15 15 30 -
Vanadium µg/g 100 100 100 200
Zinc µg/g 150-200* 150-200* 150-200* 150

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

bold italic = Exceeds applicable soil standard, but less than the regional background soil quality

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use
P4 = BC Ministry of Environment and Climate Change Strategy Protocol 4: Establishing Local Background

   Concentrations in Soil, Region 1, Vancouver Island

* = Standard is pH dependent.
** = Not an exceedance based on 2 re-runs of the sample. 

Unit CSR AL CSR RLD CSR IL
P4 Region 1 Van. 

Island

BH24-11-02 BH24-11-03 BH24-12-01 BH24-12-01 RE1 BH24-12-01 RE2 BH24-12-03 BH24-12-05 BH24-12-05 RE1 BH24-12-05 RE2
28 Aug 2024 28 Aug 2024 28 Aug 2024

24I0322 24I0322 24I0322
1.8 - 2.0 2.3 - 2.4 1.4 - 1.5
S & G S & G, some Si S & G

7.62 8.51 8.07 - - 6.23 6.33 - -

28,400 25,900 23,000 - - 26,500 27,100 - -
0.72 0.92 0.50 - - 0.46 0.48 - -
7.83 5.88 11.0** 8.76 8.67 6.55 11.9 15.4 10.1
57.2 46.2 50.5 - - 55.3 27.6 - -
0.37 0.32 0.32 - - 0.41 0.35 - -
3.6 3.7 5.1 - - 4.0 6.4 - -

0.063 0.081 0.074 - - 0.068 <0.040 - -
52.1 58.3 37.0 - - 46.7 52.0 - -
18.9 19.3 17.1 - - 18.4 20.5 - -
71.2 77.2 78.2 - - 64.1 50.2 - -

42,700 43,600 39,100 - - 41,900 44,400 - -
4.92 11.6 2.60 - - 2.97 4.13 - -
11.1 6.87 6.66 - - 12.9 48.4 - -
800 744 653 - - 831 925 - -

0.086 0.086 0.219 - - 0.062 0.072 - -
0.42 0.48 0.36 - - 0.28 2.08 - -
37.5 36.2 29.9 - - 38.1 32.0 - -

<0.20 <0.20 <0.20 - - <0.20 0.50 - -
<0.10 <0.10 <0.10 - - <0.10 <0.10 - -
17.9 25.4 31.6 - - 22.4 30.5 - -

<0.10 <0.10 <0.10 - - <0.10 <0.10 - -
0.52 0.51 0.45 - - 0.44 0.61 - -

<0.20 <0.20 <0.20 - - <0.20 <0.20 - -
0.205 0.165 0.156 - - 0.192 5.20 - -
131 132 126 - - 130 141 - -
59.6 56.5 51.2 - - 62.0 56.5 - -

28 Aug 2024
24I0322
2.7 - 2.9

28 Aug 2024
24I0322
0.1 - 0.5
S & G Sandy Si & Cl

BH24-12BH24-11
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Table 3: Soluble Sodium/Chloride in Soil - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location
Sample ID BH24-01-01 BH24-01-03 BH24-01-04 BH24-02-02 BH24-02-03 BH24-03-01 BH24-03-04 BH24-04-01 BH24-04-02 BH24-04-03 BH24-04-04

Sample Date 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024
Lab Report Number 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322

Depth (m bgs) 0.1 - 0.3 1.2 - 1.4 2.4 - 2.6 0.8 - 0.9 1.4 - 1.5 0 - 0.3 2.0 - 2.1 0.2 - 0.3 0.8 - 0.9 1.2 - 1.4 2.1 - 2.3
Stratigraphy S, some G S, some G Sandy Si and Cl S, some G Sandy Si & G S, some G Silty S & G S & G S & G S & G Sandy Si & Cl

General Parameters
Saturation % ns ns ns 24.8 19.7 81.2 24.6 32.4 25.9 22.1 21.0 26.9 23.8 67.4

Salinity
Soluble Chloride µg/g 40 40 100 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 67
Soluble Sodium µg/g 200 200 1000 20.0 17.7 16.5 4.8 3.2 10.6 5.2 2.4 - 12.5 -

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use

BH24-01

Unit CSR AL CSR RLD CSR IL

BH24-02 BH24-03 BH24-04
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Table 3: Soluble Sodium/Chloride in Soil - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location
Sample ID

Sample Date
Lab Report Number

Depth (m bgs)
Stratigraphy

General Parameters
Saturation % ns ns ns

Salinity
Soluble Chloride µg/g 40 40 100
Soluble Sodium µg/g 200 200 1000

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use

Unit CSR AL CSR RLD CSR IL

BH24-05-02 BH24-05-04 BH24-05-05 BH24-06-01 BH24-06-03 BH24-06-04 BH24-07-01 BH24-07-02 BH24-08-01 BH24-08-03 BH24-08-04 BH24-08-05
29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024

24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322
0.8 - 0.9 2.1 - 2.3 2.7 - 2.9 0.8 - 0.9 1.4 - 1.5 2.1 - 2.3 0.2 - 0.5 0.9 - 1.1 0.2 - 0.5 1.2 - 1.4 2.1 - 2.3 2.7 - 2.9
S & G Sandy Si & Cl Sandy Si & Cl S, some G S, some G Sandy Si & Cl S & G Silty S & G S & G S & G Silty S & G Silty S & G

31.5 77.9 57.9 27.5 24.1 28.8 35.8 52.0 23.5 17.5 44.2 35.1

110 138 87 <25 <25 <25 183 52 <25 48 161 93
53.4 54.2 37.2 7.0 - 2.6 75.5 29.0 13.9 - 80.8 39.3

BH24-07 BH24-08BH24-06BH24-05
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Table 3: Soluble Sodium/Chloride in Soil - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location
Sample ID

Sample Date
Lab Report Number

Depth (m bgs)
Stratigraphy

General Parameters
Saturation % ns ns ns

Salinity
Soluble Chloride µg/g 40 40 100
Soluble Sodium µg/g 200 200 1000

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use

Unit CSR AL CSR RLD CSR IL

BH24-09-01 BH24-09-03 BH24-09-04 BH24-10-01 BH24-10-03 BH24-10-05 BH24-11-02 BH24-11-03 BH24-12-01 BH24-12-03 BH24-12-05
29 Aug 2024 29 Aug 2024 29 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024 28 Aug 2024

24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322
0.2 - 0.5 1.4 - 1.5 2.1 - 2.3 0.1 - 0.3 1.4 - 1.5 2.7 - 3.0 1.8 - 2.0 2.3 - 2.4 0.1 - 0.5 1.4 - 1.5 2.7 - 2.9
S & G Sandy Si & Cl Silty S & G S & G Sandy Si, some G Sandy Si & Cl S & G S & G, some Si S & G S & G Sandy Si & Cl

43.0 59.4 49.0 20.4 37.4 91.9 34.9 17.5 23.1 29.6 152

98 78 37 <25 <25 53 90 29 36 53 188
26.2 - 19.5 2.3 3.5 41.8 65.7 26.4 15.5 17.6 113

BH24-09 BH24-10 BH24-12BH24-11
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Table 4: Volatile Organic Compounds in Soil - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location BH24-01 BH24-03 BH24-06 BH24-07 BH24-10 BH24-12
Sample ID BH24-01-01 BH24-03-01 BH24-06-01 BH24-07-01 BH24-10-01 BH24-12-01

Sample Date 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 28 Aug 2024 28 Aug 2024
Lab Report Number 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322

Depth (m bgs) 0.1 - 0.3 0 - 0.3 0.8 - 0.9 0.2 - 0.5 0.1 - 0.3 0.1 - 0.5
Stratigraphy S, some G S, some G S, some G S & G S & G S & G

VOC
Acetone µg/g 15000 15000 200000 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
Benzene µg/g 0.035 0.035 0.035 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Bromobenzene µg/g 150 150 2000 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Bromodichloromethane µg/g 100 100 550 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100
Butadiene, 1,3- µg/g 2 2 9.5 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100
Carbon disulfide µg/g 1500 1500 25000 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Carbon tetrachloride µg/g 0.1 5 50 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chlorobenzene µg/g 0.1 1 10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloroethane µg/g ns ns ns <0.100 <0.100 <0.100 <0.100 <0.100 <0.100
Decane, n- µg/g ns ns ns <0.200 <0.200 <0.200 <0.200 <0.200 <0.200
Dibromoethane, 1,2- µg/g 3.5 3.5 15 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100
Dichlorobenzene, 1,2- µg/g 0.1 1 10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Dichlorodifluoromethane µg/g 3000 3000 45000 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100
Dichloroethane, 1,1- µg/g 0.1 5 50 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Dichloroethane, 1,2- µg/g 0.1 5 50 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Dichloroethylene, 1,1- µg/g 0.1 5 50 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Dichloroethylene, 1,2-cis- µg/g 0.1 5 50 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Dichloroethylene, 1,2-trans- µg/g 0.1 5 50 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Dichloromethane µg/g 0.1 5 50 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100
Dichloropropane, 1,2- µg/g 0.1 5 50 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Ethylbenzene µg/g 15 15 15 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Hexane, n- µg/g ns ns ns <0.200 <0.200 <0.200 <0.200 <0.200 <0.200
Isopropylbenzene (Cumene) µg/g 1500 1500 25000 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Methyl Ethyl Ketone [MEK] µg/g 9500 9500 150000 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200
Methyl Isobutyl Ketone [MIBK] µg/g ns ns ns <0.500 <0.500 <0.500 <0.500 <0.500 <0.500
Methylcyclohexane µg/g ns ns ns <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Methyl tert-butyl ether [MTBE] µg/g 4000 4000 20000 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040
Styrene µg/g 0.1 5 50 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Tetrachloroethane, 1,1,2,2- µg/g 35 35 150 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Tetrachloroethylene µg/g 2.5 2.5 2.5 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Toluene µg/g 0.5 0.5 0.5 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200
Trichlorobenzene, 1,2,4- µg/g 0.05 2 10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Trichloroethane, 1,1,1- µg/g 0.1 5 50 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Trichloroethane, 1,1,2- µg/g 0.1 5 50 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Trichloroethene µg/g 0.3 0.3 0.3 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040
Trimethylbenzene, 1,2,4- µg/g ns ns ns <0.100 <0.100 <0.100 <0.100 <0.100 <0.100
Trimethylbenzene, 1,3,5- µg/g 150 150 2500 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100
Vinyl chloride µg/g 0.95 0.95 45 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100
VH C6-C10 µg/g ns ns ns <20 <20 <20 <20 <20 <20
VPH µg/g 200 200 200 <20 <20 <20 <20 <20 <20
Xylene (m & p) µg/g ns ns ns <0.100 <0.100 <0.100 <0.100 <0.100 <0.100
Xylene (o) µg/g ns ns ns <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Xylene Total µg/g 6.5 6.5 6.5 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use

BTEX = Benzene, Toluene, Ethylbenzene and Xylenes
VPH = Volatile Petroleum Hydrocarbons, corrected for BTEX
VH = Volatile Petroleum Hydrocarbons, uncorrected for BTEX

Unit CSR AL CSR RLD CSR IL
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Table 5: TCLP - Boreholes
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

 BH24-02  BH24-05  BH24-09 
 BH24-02-02  BH25-05-04 BH24-07-01 BH24-07-02 BH24-09-01
29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024 29 Aug 2024

24I0322 24I0322 24I0322 24I0322 24I0322
1.4 - 1.5 2.1 - 2.3 0.2 - 0.5 0.9 - 1.1 0.2 - 0.5

Unit BC HWR

TCLP
Benzo(a)pyrene mg/L 0.001 - <0.0010 <0.0010 <0.0010 <0.0010
Lead mg/L 5.0 <0.010 - - - -

Notes: 
Concentrations in mg/L, unless otherwise indicated. 

Standards provided in the BC Hazardous Waste Regulation, Schedule 4, Table 1. 

XXX.XX = Exceeds BC HWR standard

m bgs = meters below ground surface
TCLP = toxicity characteristic leaching procedure
BC HWR = BC Hazardous Waste Regulation

 BH24-07 

Depth of Sample (m bgs)

Location
Sample ID

Sample Date
Certificate of Analysis

gkr_BH_Soil Analytical Data_55167 Thurber Engineering Ltd. 
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Table 6: Petroleum Hydrocarbons in Soil - Surficial
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location SS24-01 SS24-02 SS24-03
Sample ID SS24-01-01 SS24-02-01 SS24-03-01 SS24-04-01 SS24-04-02 SS24-05-01 SS24-05-02 SS24-06-01 SS24-06-02 SS25-07-01 SS25-07-02

Sample Date 30 Aug 2024 30 Aug 2024 30 Aug 2024 30 Aug 2024 30 Aug 2024 30 Aug 2024 30 Aug 2024 30 Aug 2024 30 Aug 2024 22 May 2025 22 May 2025
Lab Report Number 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 24I0322 C546843 C546843

Depth (m bgs) 0.1 - 0.5 0.1 - 0.3 0.1 - 0.3 0 - 0.3 0.5 - 0.8 0.1 - 0.3 0.5 - 0.8 0 - 0.2 0.5 - 0.8 0 - 0.3 0.5 - 0.7
Stratigraphy Sandy Si S & G S & G Silt, trace S S & G, trace Si Silt, tr organics Silty S & G Silt, tr rootlets Sandy Si and Cl Sandy Si, trace G Silty S & G

EPH
EPHs10-19 mg/kg ns ns ns <50 <50 <50 <50 <50 <50 <50 <50 <50 <100 <100
EPHs19-32 mg/kg ns ns ns 54 <50 <50 85 <50 54 <50 <50 <50 <100 <100
LEPHs mg/kg 1000 2000 1000 <50 <50 <50 <50 <50 <50 <50 <50 <50 <100 <100
HEPHs mg/kg 1000 5000 1000 54 <50 <50 85 <50 53 <50 <50 <50 <100 <100

PAH
Acenaphthene µg/g 950 950 15000 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Acenaphthylene µg/g ns ns ns <0.050 <0.050 <0.050 <0.050 <0.050 0.06 <0.050 <0.050 <0.050 <0.050 <0.050
Anthracene µg/g 2.5 2.5 30 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Benz(a)anthracene µg/g 0.1 1 10 <0.050 <0.050 <0.050 <0.050 <0.050 0.154 <0.050 <0.050 <0.050 <0.050 <0.050
Benzo(a)pyrene µg/g 5 5 50 <0.010 0.01 <0.010 0.035 <0.010 0.197 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo(b+j)fluoranthene µg/g 0.1 1 10 <0.050 <0.050 <0.050 0.056 <0.050 0.237 <0.050 <0.050 <0.050 <0.050 <0.050
Benzo(g,h,i)perylene µg/g ns ns ns <0.050 <0.050 <0.050 <0.050 <0.050 0.134 <0.050 <0.050 <0.050 <0.050 <0.050
Benzo(k)fluoranthene µg/g 0.1 1 10 <0.050 <0.050 <0.050 <0.050 <0.050 0.091 <0.050 <0.050 <0.050 <0.050 <0.050
Chrysene µg/g 200 200 4500 <0.050 <0.050 <0.050 <0.050 <0.050 0.184 <0.050 <0.050 <0.050 <0.050 <0.050
Dibenz(a,h)anthracene µg/g 0.1 1 10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Fluoranthene µg/g 50 50 200 <0.050 <0.050 <0.050 0.055 <0.050 0.556 <0.050 <0.050 <0.050 <0.050 0.031
Fluorene µg/g 600 600 9500 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Indeno(1,2,3-c,d)pyrene µg/g 0.1 1 10 <0.050 <0.050 <0.050 <0.050 <0.050 0.109 <0.050 <0.050 <0.050 <0.050 <0.050
Methylnaphthalene, 1- µg/g 250 250 1000 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Methylnaphthalene, 2- µg/g 60 60 950 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Naphthalene µg/g 0.6 0.6 20 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Phenanthrene µg/g 0.1 5 50 <0.050 <0.050 <0.050 <0.050 <0.050 0.421 <0.050 <0.050 <0.050 <0.050 0.021
Pyrene µg/g 0.1 10 100 <0.050 <0.050 <0.050 <0.050 <0.050 0.445 <0.050 <0.050 <0.050 <0.050 0.029
Quinoline µg/g 2.5 2.5 10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use

PAH = Polycyclic Aromatic Hydrocarbons
EPH10-19 = LEPH, uncorrected for PAH

EPH19-32 = HEPH, uncorrected for PAH
LEPH = Light Extractable Petroleum Hydrocarbons, corrected for PAH
HEPH = Heavy Extractable Petroleum Hydrocarbons, corrected for PAH

SS25-07SS24-04 SS24-05 SS24-06

Unit CSR AL CSR RLD CSR IL
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Table 7: VOCs in Soil - Surficial
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location SS25-07-02
Sample ID SS25-07-02

Sample Date 22 May 2025
Lab Report Number C546843

Depth (m bgs) 0.5 - 0.7
Stratigraphy Silty S & G

General Parameters
PID ppm ns ns ns 2

Volatile Organic Compounds
1,1,1-trichloroethane µg/g 0.1 5 50 <0.020
1,1,2,2-tetrachloroethane µg/g 35 35 150 <0.020
1,1,2-trichloroethane µg/g 0.1 5 50 <0.020
1,1-dichloroethane µg/g 0.1 5 50 <0.025
1,1-dichloroethene µg/g 0.1 5 50 <0.025
1,1,1,2-tetrachloroethane µg/g 250 250 1,500 <0.020
1,2,4-trichlorobenzene µg/g 0.05 2 10 <0.030
1,2,4-trimethylbenzene µg/g ns ns ns <0.20
1,2-dibromoethane µg/g 3.5 3.5 15 <0.020
1,2-dichlorobenzene µg/g 0.1 1 10 <0.020
1,2-dichloroethane µg/g 0.1 5 50 <0.020
1,2-dichloropropane µg/g 0.1 5 50 <0.020
1,3-Butadiene µg/g 2 2 9.5 <0.080
1,3,5-trimethylbenzene µg/g 150 150 2,500 <0.20
Methyl Ethyl Ketone µg/g 9,500 9,500 150,000 <15
4-Methyl-2-pentanone µg/g ns ns ns <0.50
Acetone µg/g 15,000 15,000 200,000 <5.0
Benzene µg/g 0.035 0.035 0.035 <0.0050
Ethylbenzene µg/g 15 15 15 <0.010
Bromobenzene µg/g 150 150 2,000 <0.20
Bromodichloromethane µg/g 100 100 550 <0.050
Carbon disulfide µg/g 1,500 1,500 25,000 <15
Carbon tetrachloride µg/g 0.1 5 50 <0.020
Chlorobenzene µg/g 0.1 1 10 <0.020
Chloroethane µg/g ns ns ns <0.10
cis-1,2-dichloroethene µg/g 0.1 5 50 <0.030
Decane µg/g ns ns ns <2.0
Dichlorodifluoromethane µg/g 3,000 3,000 45,000 <0.20
Dichloromethane µg/g 0.1 5 50 <0.080
Hexane µg/g ns ns ns <0.50
Isopropylbenzene µg/g 1,500 1,500 25,000 <0.20
MTBE µg/g 4,000 4,000 20,000 <0.10
Methylcyclohexane µg/g ns ns ns <0.20
Styrene µg/g 0.1 5 50 <0.030
Trichloroethene µg/g 0.3 0.3 0.3 <0.0090
Tetrachloroethene µg/g 2.5 2.5 2.5 <0.010
Toluene µg/g 0.5 0.5 0.5 <0.050
trans-1,2-dichloroethene µg/g 0.1 5 50 <0.030
Vinyl chloride µg/g 0.95 0.95 45 <0.040
Xylene (m & p) µg/g ns ns ns <0.040
Xylene Total µg/g 6.5 6.5 6.5 <0.040
VH C6-C10 µg/g ns ns ns <10
VPH µg/g 200 200 200 <10
Xylene (o) µg/g ns ns ns <0.040

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

bold italic = Exceeds applicable soil standard, but less than the regional background soil quality

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use
P4 = BC Ministry of Environment and Climate Change Strategy Protocol 4: Establishing Local Background

   Concentrations in Soil, Region 1, Vancouver Island

* = Standard is pH dependent.
** = Not an exceedance based on chromium speciation analysis. 
*** = Not an exceedance based on two re-runs of the sample. 

Unit CSR AL CSR RLD CSR IL
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Table 8: Metals in Soil - Surficial
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location SS24-01 SS24-03
Sample ID SS24-01-01 SS24-02-01 SS24-02-01 RE1 SS24-02-01 RE2 SS24-02-02 SS24-03-01 SS24-04-01 SS24-04-01 RE1 SS24-04-01 RE2 SS24-04-02

Sample Date 30 Aug 2024 30 Aug 2024 30 Aug 2024 30 Aug 2024
Lab Report Number 24I0322 24I0322 24I0322 24I0322

Depth (m bgs) 0.1 - 0.5 0.4 - 0.8 0.1 - 0.3 0.5 - 0.8
Stratigraphy Sandy Si Sandy Si S & G S & G, tr Si

General Parameters
pH (Lab) pH Units ns ns ns - 5.90 6.33 - - - 6.91 5.77 - - 5.65

Metals
Aluminum µg/g 40000 40000 250000 55,000 32,400 23,400 - - - 23,000 24,500 - - 25,000
Antimony µg/g 20 20 40 4 0.38 0.44 - - - 0.25 0.35 - - 0.41
Arsenic µg/g 10 10 10 4 3.21 4.59 - - - 4.87 6.97 - - 6.24
Barium µg/g 350 350 350 250 48.3 43.9 - - - 37.9 65.5 - - 29.9
Beryllium µg/g 1-85* 1-85* 1-350* 0.7 0.38 0.30 - - - 0.28 0.34 - - 0.24
Boron µg/g 8500 8500 1000000 1 3.5 4.6 - - - 4.0 4.6 - - 4.9
Cadmium µg/g 1-10* 1-20* 1-50* 0.95 0.076 0.267 - - - 0.094 0.096 - - <0.040
Chromium (III+VI) µg/g 60 60 60 65 43.5 43.7 - - - 37.0 46.3 - - 50.3
Chromium (Cr) (III) µg/g 60 15000 300000 65 - - - - - - - - - -
Chromium (Cr) (VI) µg/g 60 60 60 65 - - - - - - - - - -
Cobalt µg/g 25 25 25 30 16.1 16.4 - - - 16.4 15.8 - - 13.5
Copper µg/g 75-150* 75-150* 75-300* 100 56.7 78.9 - - - 68.4 49.5 - - 27.7
Iron µg/g 35000 35000 150000 70,000 38,900 37,400 - - - 38,200 39,700 - - 33,400
Lead µg/g 120 120 120-1000* 40 2.31 145 19.4 224 1.12 30.6 28.3 - - 8.13
Lithium µg/g 30 30 450 - 6.48 6.82 - - - 6.43 31.6*** 18.1 27.0 58.4
Manganese µg/g 2000 2000 2000 5,000 708 602 - - - 604 717 - - 504
Mercury µg/g 0.6 10 75 0.15 0.046 <0.040 - - - <0.040 0.059 - - 0.042
Molybdenum µg/g 3 3 3 1 0.30 0.70 - - - 0.42 1.08 - - 1.74
Nickel µg/g 70-150* 70-150* 70-250* 50 29.2 29.8 - - - 27.4 33.2 - - 28.8
Selenium µg/g 1 1 1 4 0.26 <0.20 - - - <0.20 <0.20 - - <0.20
Silver µg/g 20 20 40 1 <0.10 <0.10 - - - <0.10 <0.10 - - <0.10
Strontium µg/g 9500 9500 150000 100 18.9 31.1 - - - 26.9 22.6 - - 25.6
Thallium µg/g 2 9 25 - <0.10 <0.10 - - - <0.10 <0.10 - - <0.10
Tin µg/g 5 50 300 4 0.40 0.90 - - - 0.43 1.48 - - 0.57
Tungsten µg/g 15 15 200 - <0.20 <0.20 - - - <0.20 <0.20 - - <0.20
Uranium µg/g 15 15 30 - 0.255 0.226 - - - 0.179 1.19 - - 2.07
Vanadium µg/g 100 100 100 200 135 119 - - - 119 110 - - 105
Zinc µg/g 150-200* 150-200* 150-200* 150 50.5 84.8 - - - 57.2 72.7 - - 53.2

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

bold italic = Exceeds applicable soil standard, but less than the regional background soil quality

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use
P4 = BC Ministry of Environment and Climate Change Strategy Protocol 4: Establishing Local Background

   Concentrations in Soil, Region 1, Vancouver Island

* = Standard is pH dependent.
** = Not an exceedance based on chromium speciation analysis. 
*** = Not an exceedance based on two re-runs of the sample. 

SS24-02 SS24-04

S & G

30 Aug 2024
24I0322
0 - 0.3

Silt, trace S

Unit CSR AL CSR RLD CSR IL
P4 Region 1 Van. 

Island

30 Aug 2024
24I0322
0.1 - 0.3
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Table 9: Soluble Sodium/Chloride in Soil - Surficial
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

Location SS24-01 SS24-02 SS24-03 SS24-05
Sample ID SS24-01-01 SS24-02-01 SS24-03-01 SS24-05-01 SS25-07-01 SS25-07-02

Sample Date 30 Aug 2024 30 Aug 2024 30 Aug 2024 30 Aug 2024 22 May 2025 22 May 2025
Lab Report Number 24I0322 24I0322 24I0322 24I0322 C546843 C546843

Depth (m bgs) 0.1 - 0.5 0.1 - 0.3 0.1 - 0.3 0.1 - 0.3 0 - 0.3 0.5 - 0.7
Stratigraphy Sandy Si S & G S & G Silt, tr organics Sandy Si, trace G Silty S & G

General Parameters
Saturation % ns ns ns 45.5 17.5 22.1 50.4 60.4 32.2

Salinity
Soluble Chloride µg/g 40 40 100 <25 <25 <25 <25 14.1 3.3
Soluble Sodium µg/g 200 200 1000 <1.0 1.2 2.1 <1.0 5.2 4.8

Notes: 
Concentrations in µg/g, unless otherwise indicated. 
- = not analysed, ns = no standard

Standards provided in Schedule 3.1 of the Contaminated Sites Regulation. Site specific factors
include intake of contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil
and fodder, major microbial functinoal impairment, groundwater used for drinking water and irrigation,
and groundwater flow to surface water used by aquatic life (freshwater and marine). 

XXX.XX = Exceeds applicable AL standard
XXX.XX = Exceeds applicable RLD standard
XXX.XX = Exceeds applicable IL standard

CSR = Contaminated Sites Regulation
AL = Agricultural Land Use
RLD = Residential Land Use (low density)
IL = Industrial Land Use

SS25-07

Unit CSR AL CSR RLD CSR IL

gkr_SS_Soil Analytical Data_55167    Page 5 of 6 



Table 10: TCLP - Surficial
Project Number: 55167
Site: Highway 4 / Beaver Creek Road, Port Alberni, BC
Client: Ministry of Transportation and Transit

SS24-05
SS24-05-01
30 Aug 2024

24I0322
0.1 - 0.3

Unit BC HWR

TCLP
Lead mg/L 5.0 <0.010

Notes: 
Concentrations in mg/L, unless otherwise indicated. 

Standards provided in the BC Hazardous Waste Regulation, Schedule 4, Table 1. 

XXX.XX = Exceeds BC HWR standard

m bgs = meters below ground surface
TCLP = toxicity characteristic leaching procedure
BC HWR = BC Hazardous Waste Regulation

Location
Sample ID

Sample Date
Certificate of Analysis

Depth of Sample (m bgs)

gkr_SS_Soil Analytical Data_55167 Thurber Engineering Ltd. 
Page 6 of 6 



���������P

�������P

�������P

��

��

��

��

��

�$�6�3�+�$�/�7��

�6�3�������6�$�1�'�����V�R�P�H���J�U�D�Y�H�O�����E�U�R�Z�Q�����P�R�L�V�W��
�O�R�R�V�H��

�6�$�6�,�/���&�/�������6�$�1�'�<���6�,�/�7���$�1�'���&�/�$�<��
�W�U�D�F�H���U�R�R�W�O�H�W�V�����W�U�D�F�H���R�U�J�D�Q�L�F�V�����J�U�H�\�����P�R�L�V�W��
�V�R�I�W���W�R���I�L�U�P�����V�R�P�H���R�U�D�Q�J�H���P�R�W�W�O�L�Q�J��

�(�Q�G���R�I���%�R�U�H�K�R�O�H���D�W�������P���G�H�S�W�K��
�8�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���G�U�L�O�O�L�Q�J��
�%�R�U�H�K�R�O�H���E�D�F�N�I�L�O�O�H�G���Z�L�W�K���G�U�L�O�O���F�X�W�W�L�Q�J�V��
�1�R���Z�D�W�H�U���R�E�V�H�U�Y�H�G��

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�7�K�X�U�E�H�U���(�Q�J�L�Q�H�H�U�L�Q�J���/�W�G��
�����������3�U�H�S�D�U�H�G���E�\��

�5�H�Y�L�H�Z�H�G���E�\���/�R�J�J�H�G���E�\�����$�%�1

�*�U�R�X�W �&�H�P�H�Q�W

�6�O�R�X�J�K

�%�H�Q�W�R�Q�L�W�H

�3�L�H�]�R�P�H�W�H�U
�'�U�L�O�O
�&�X�W�W�L�Q�J�V

�6�D�Q�G

�6�O�R�W�W�H�G

��

��

��

��

�$�O�L�J�Q�P�H�Q�W��

�6
�2

�,�
/��

�6
�<

�0
�%

�2
�/

���'�U�L�O�O���+�R�O�H�����������%�+����������

�5
�(�

&
�2

�9
�(

�5
�<

���
���

��

�6
�$

�0
�3

�/�
(��

�1
�2

�6
�$

�0
�3

�/�
(��

�7
�<

�3
�(

�6�2�,�/
�'�(�6�&�5�,�3�7�,�2�1

�'�U�L�O�O�L�Q�J���0�H�W�K�R�G�������6�R�O�L�G���6�W�H�P���$�X�J�H�U

����

�'�
(�3

�7
�+

���
��P

��

�'�
5�

,�/
�/�

,�1
�*

�'�
(�7

�$
�,�

/�6

��

�'�U�L�O�O�H�U�������/�H�Q�Q�R�[

�'�U�L�O�O���0�D�N�H���0�R�G�H�O�����7�U�X�F�N���P�R�X�Q�W�H�G

�&
�/�

$�
6�

6�
,�)

�,�
&

�$
�7

�,�
2�

1

�/�R�F�D�W�L�R�Q�������3�R�U�W���$�O�E�H�U�Q�L�����%�&

�'�D�W�H���V�����'�U�L�O�O�H�G�������������$�X�J�������3�U�R�M�H�F�W�������3�R�U�W���$�O�E�H�U�Q�L���6�R�L�O���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q

�/�H�J�H�Q�G
�,�Q�V�W�D�O�O�D�W�L�R�Q��

��

��

��

��

��

��

��

��

�/�����/�D�E
�6�D�P�S�O�H

�/�H�J�H�Q�G
�6�D�P�S�O�H
�7�\�S�H��

�$���$�X�J�H�U�%���%�H�F�N�H�U

��

�)�L�Q�D�O���'�H�S�W�K���R�I���+�R�O�H���������������P
�'�H�S�W�K���W�R���7�R�S���R�I���5�R�F�N��

�&�2�0�0�(�1�7�6
�7�(�6�7�,�1�*

�'�U�L�O�O�H�U�V���(�V�W�L�P�D�W�H
�^�*�������6�������)�����`

�6�8�0�0�$�5�<���/�2�*

�&�R�P�S�D�Q�\�������7�H�U�U�D�7�H�F�K���'�U�L�O�O�L�Q�J���/�W�G��

�9���9�D�Q�H

�7���6�K�H�O�E�\
�7�X�E�H

�*���*�U�D�E

�: ���:�D�V�K
���P�X�G���U�H�W�X�U�Q��

�2���2�G�H�[
���D�L�U���U�R�W�D�U�\��

�&���&�R�U�H

�6���6�S�O�L�W
�6�S�R�R�Q

�1�R�U�W�K�L�Q�J���(�D�V�W�L�Q�J�������������������������������������� �6�W�D�W�L�R�Q���2�I�I�V�H�W��

�'�
(�3

�7
�+

���
��P

��

�'�D�W�X�P�������8�7�0���1�$�'�����������1

�(�O�H�Y�D�W�L�R�Q��

�0
�2

�7
�,�

��6
�2

�,�
/��

�5
�(�

9�
���

���
���

���
���

�B
�0

�2
�7

�,�
��*

�3
�-

���
��0

�2
�7

�,�
B

�'�
$�

7�
$�

7�
(�0

�3
�/�

$�
7�

(�B
�5

�(�
9�

���
�*

�'�
7�

���
���

���
���

���
���

�

�/�:���3
���� ���� ���� ����

�:�������:������
���������6�3�7�����1�������%�/�2�:�6�����������P�P����������

���������3�R�F�N�H�W���3�H�Q�H�W�U�R�P�H�W�H�U�����������6�K�H�D�U���6�W�U�H�Q�J�W�K�����N�3�D��
������ ������ ������ ������



���������P

�������P

�������P

��

��

��

��

��

�$�6�3�+�$�/�7��

�6�3�������6�$�1�'�����V�R�P�H���J�U�D�Y�H�O�����E�U�R�Z�Q�����P�R�L�V�W��
�O�R�R�V�H��

�6�$�6�,�/���*�5�������6�$�1�'�<���6�,�/�7���$�1�'���*�5�$�9�(�/��
�J�U�H�\�����P�R�L�V�W�����V�R�I�W��

�(�Q�G���R�I���%�R�U�H�K�R�O�H���D�W�������P���G�H�S�W�K��
�8�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���G�U�L�O�O�L�Q�J��
�%�R�U�H�K�R�O�H���E�D�F�N�I�L�O�O�H�G���Z�L�W�K���G�U�L�O�O���F�X�W�W�L�Q�J�V��
�1�R���Z�D�W�H�U���R�E�V�H�U�Y�H�G��

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�7�K�X�U�E�H�U���(�Q�J�L�Q�H�H�U�L�Q�J���/�W�G��
�����������3�U�H�S�D�U�H�G���E�\��

�5�H�Y�L�H�Z�H�G���E�\���/�R�J�J�H�G���E�\�����$�%�1

�*�U�R�X�W �&�H�P�H�Q�W

�6�O�R�X�J�K

�%�H�Q�W�R�Q�L�W�H

�3�L�H�]�R�P�H�W�H�U
�'�U�L�O�O
�&�X�W�W�L�Q�J�V

�6�D�Q�G

�6�O�R�W�W�H�G

��

��

��

��

�$�O�L�J�Q�P�H�Q�W��

�6
�2

�,�
/��

�6
�<

�0
�%

�2
�/

���'�U�L�O�O���+�R�O�H�����������%�+����������

�5
�(�

&
�2

�9
�(

�5
�<

���
���

��

�6
�$

�0
�3

�/�
(��

�1
�2

�6
�$

�0
�3

�/�
(��

�7
�<

�3
�(

�6�2�,�/
�'�(�6�&�5�,�3�7�,�2�1

�'�U�L�O�O�L�Q�J���0�H�W�K�R�G�������6�R�O�L�G���6�W�H�P���$�X�J�H�U

����

�'�
(�3

�7
�+

���
��P

��

�'�
5�

,�/
�/�

,�1
�*

�'�
(�7

�$
�,�

/�6

��

�'�U�L�O�O�H�U�������/�H�Q�Q�R�[

�'�U�L�O�O���0�D�N�H���0�R�G�H�O�����7�U�X�F�N���P�R�X�Q�W�H�G

�&
�/�

$�
6�

6�
,�)

�,�
&

�$
�7

�,�
2�

1

�/�R�F�D�W�L�R�Q�������3�R�U�W���$�O�E�H�U�Q�L�����%�&

�'�D�W�H���V�����'�U�L�O�O�H�G�������������$�X�J�������3�U�R�M�H�F�W�������3�R�U�W���$�O�E�H�U�Q�L���6�R�L�O���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q

�/�H�J�H�Q�G
�,�Q�V�W�D�O�O�D�W�L�R�Q��

��

��

��

��

��

��

��

��

�/�����/�D�E
�6�D�P�S�O�H

�/�H�J�H�Q�G
�6�D�P�S�O�H
�7�\�S�H��

�$���$�X�J�H�U�%���%�H�F�N�H�U

��

�)�L�Q�D�O���'�H�S�W�K���R�I���+�R�O�H���������������P
�'�H�S�W�K���W�R���7�R�S���R�I���5�R�F�N��

�&�2�0�0�(�1�7�6
�7�(�6�7�,�1�*

�'�U�L�O�O�H�U�V���(�V�W�L�P�D�W�H
�^�*�������6�������)�����`

�6�8�0�0�$�5�<���/�2�*

�&�R�P�S�D�Q�\�������7�H�U�U�D�7�H�F�K���'�U�L�O�O�L�Q�J���/�W�G��

�9���9�D�Q�H

�7���6�K�H�O�E�\
�7�X�E�H

�*���*�U�D�E

�: ���:�D�V�K
���P�X�G���U�H�W�X�U�Q��

�2���2�G�H�[
���D�L�U���U�R�W�D�U�\��

�&���&�R�U�H

�6���6�S�O�L�W
�6�S�R�R�Q

�1�R�U�W�K�L�Q�J���(�D�V�W�L�Q�J�������������������������������������� �6�W�D�W�L�R�Q���2�I�I�V�H�W��

�'�
(�3

�7
�+

���
��P

��

�'�D�W�X�P�������8�7�0���1�$�'�����������1

�(�O�H�Y�D�W�L�R�Q��

�0
�2

�7
�,�

��6
�2

�,�
/��

�5
�(�

9�
���

���
���

���
���

�B
�0

�2
�7

�,�
��*

�3
�-

���
��0

�2
�7

�,�
B

�'�
$�

7�
$�

7�
(�0

�3
�/�

$�
7�

(�B
�5

�(�
9�

���
�*

�'�
7�

���
���

���
���

���
���

�

�/�:���3
���� ���� ���� ����

�:�������:������
���������6�3�7�����1�������%�/�2�:�6�����������P�P����������

���������3�R�F�N�H�W���3�H�Q�H�W�U�R�P�H�W�H�U�����������6�K�H�D�U���6�W�U�H�Q�J�W�K�����N�3�D��
������ ������ ������ ������



���������P

���������P

�������P

��

��

��

��

��

�$�6�3�+�$�/�7��

�6�3�������6�$�1�'�����V�R�P�H���J�U�D�Y�H�O�����E�U�R�Z�Q�����P�R�L�V�W��
�O�R�R�V�H��

�6�,�6�$���*�5�������6�,�/�7�<���6�$�1�'���$�1�'���*�5�$�9�(�/��
�E�U�R�Z�Q�����P�R�L�V�W�����O�R�R�V�H��

�(�Q�G���R�I���%�R�U�H�K�R�O�H���D�W�������P���G�H�S�W�K��
�8�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���G�U�L�O�O�L�Q�J��
�%�R�U�H�K�R�O�H���E�D�F�N�I�L�O�O�H�G���Z�L�W�K���G�U�L�O�O���F�X�W�W�L�Q�J�V��
�1�R���Z�D�W�H�U���R�E�V�H�U�Y�H�G��

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �������S�S�P

�7�K�X�U�E�H�U���(�Q�J�L�Q�H�H�U�L�Q�J���/�W�G��
�����������3�U�H�S�D�U�H�G���E�\��

�5�H�Y�L�H�Z�H�G���E�\���/�R�J�J�H�G���E�\�����$�%�1

�*�U�R�X�W �&�H�P�H�Q�W

�6�O�R�X�J�K

�%�H�Q�W�R�Q�L�W�H

�3�L�H�]�R�P�H�W�H�U
�'�U�L�O�O
�&�X�W�W�L�Q�J�V

�6�D�Q�G

�6�O�R�W�W�H�G

��

��

��

��

�$�O�L�J�Q�P�H�Q�W��

�6
�2

�,�
/��

�6
�<

�0
�%

�2
�/

���'�U�L�O�O���+�R�O�H�����������%�+����������

�5
�(�

&
�2

�9
�(

�5
�<

���
���

��

�6
�$

�0
�3

�/�
(��

�1
�2

�6
�$

�0
�3

�/�
(��

�7
�<

�3
�(

�6�2�,�/
�'�(�6�&�5�,�3�7�,�2�1

�'�U�L�O�O�L�Q�J���0�H�W�K�R�G�������6�R�O�L�G���6�W�H�P���$�X�J�H�U

����

�'�
(�3

�7
�+

���
��P

��

�'�
5�

,�/
�/�

,�1
�*

�'�
(�7

�$
�,�

/�6

��

�'�U�L�O�O�H�U�������/�H�Q�Q�R�[

�'�U�L�O�O���0�D�N�H���0�R�G�H�O�����7�U�X�F�N���P�R�X�Q�W�H�G

�&
�/�

$�
6�

6�
,�)

�,�
&

�$
�7

�,�
2�

1

�/�R�F�D�W�L�R�Q�������3�R�U�W���$�O�E�H�U�Q�L�����%�&

�'�D�W�H���V�����'�U�L�O�O�H�G�������������$�X�J�������3�U�R�M�H�F�W�������3�R�U�W���$�O�E�H�U�Q�L���6�R�L�O���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q

�/�H�J�H�Q�G
�,�Q�V�W�D�O�O�D�W�L�R�Q��

��

��

��

��

��

��

��

��

�/�����/�D�E
�6�D�P�S�O�H

�/�H�J�H�Q�G
�6�D�P�S�O�H
�7�\�S�H��

�$���$�X�J�H�U�%���%�H�F�N�H�U

��

�)�L�Q�D�O���'�H�S�W�K���R�I���+�R�O�H���������������P
�'�H�S�W�K���W�R���7�R�S���R�I���5�R�F�N��

�&�2�0�0�(�1�7�6
�7�(�6�7�,�1�*

�'�U�L�O�O�H�U�V���(�V�W�L�P�D�W�H
�^�*�������6�������)�����`

�6�8�0�0�$�5�<���/�2�*

�&�R�P�S�D�Q�\�������7�H�U�U�D�7�H�F�K���'�U�L�O�O�L�Q�J���/�W�G��

�9���9�D�Q�H

�7���6�K�H�O�E�\
�7�X�E�H

�*���*�U�D�E

�: ���:�D�V�K
���P�X�G���U�H�W�X�U�Q��

�2���2�G�H�[
���D�L�U���U�R�W�D�U�\��

�&���&�R�U�H

�6���6�S�O�L�W
�6�S�R�R�Q

�1�R�U�W�K�L�Q�J���(�D�V�W�L�Q�J�������������������������������������� �6�W�D�W�L�R�Q���2�I�I�V�H�W��

�'�
(�3

�7
�+

���
��P

��

�'�D�W�X�P�������8�7�0���1�$�'�����������1

�(�O�H�Y�D�W�L�R�Q��

�0
�2

�7
�,�

��6
�2

�,�
/��

�5
�(�

9�
���

���
���

���
���

�B
�0

�2
�7

�,�
��*

�3
�-

���
��0

�2
�7

�,�
B

�'�
$�

7�
$�

7�
(�0

�3
�/�

$�
7�

(�B
�5

�(�
9�

���
�*

�'�
7�

���
���

���
���

���
���

�

�/�:���3
���� ���� ���� ����

�:�������:������
���������6�3�7�����1�������%�/�2�:�6�����������P�P����������

���������3�R�F�N�H�W���3�H�Q�H�W�U�R�P�H�W�H�U�����������6�K�H�D�U���6�W�U�H�Q�J�W�K�����N�3�D��
������ ������ ������ ������



���������P

���������P

�������P

��

��

��

��

��

�$�6�3�+�$�/�7��

�6�3���*�3�������6�$�1�'���D�Q�G���*�5�$�9�(�/�����E�U�R�Z�Q��
�P�R�L�V�W�����O�R�R�V�H��

�6�$�6�,�/���&�/�������6�$�1�'�<���6�,�/�7���$�1�'���&�/�$�<��
�J�U�H�\�����P�R�L�V�W�����V�R�I�W��

�(�Q�G���R�I���%�R�U�H�K�R�O�H���D�W�������P���G�H�S�W�K��
�8�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���G�U�L�O�O�L�Q�J��
�%�R�U�H�K�R�O�H���E�D�F�N�I�L�O�O�H�G���Z�L�W�K���G�U�L�O�O���F�X�W�W�L�Q�J�V��
�1�R���Z�D�W�H�U���R�E�V�H�U�Y�H�G��

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�7�K�X�U�E�H�U���(�Q�J�L�Q�H�H�U�L�Q�J���/�W�G��
�����������3�U�H�S�D�U�H�G���E�\��

�5�H�Y�L�H�Z�H�G���E�\���/�R�J�J�H�G���E�\�����$�%�1

�*�U�R�X�W �&�H�P�H�Q�W

�6�O�R�X�J�K

�%�H�Q�W�R�Q�L�W�H

�3�L�H�]�R�P�H�W�H�U
�'�U�L�O�O
�&�X�W�W�L�Q�J�V

�6�D�Q�G

�6�O�R�W�W�H�G

��

��

��

��

�$�O�L�J�Q�P�H�Q�W��

�6
�2

�,�
/��

�6
�<

�0
�%

�2
�/

���'�U�L�O�O���+�R�O�H�����������%�+����������

�5
�(�

&
�2

�9
�(

�5
�<

���
���

��

�6
�$

�0
�3

�/�
(��

�1
�2

�6
�$

�0
�3

�/�
(��

�7
�<

�3
�(

�6�2�,�/
�'�(�6�&�5�,�3�7�,�2�1

�'�U�L�O�O�L�Q�J���0�H�W�K�R�G�������6�R�O�L�G���6�W�H�P���$�X�J�H�U

����

�'�
(�3

�7
�+

���
��P

��

�'�
5�

,�/
�/�

,�1
�*

�'�
(�7

�$
�,�

/�6

��

�'�U�L�O�O�H�U�������/�H�Q�Q�R�[

�'�U�L�O�O���0�D�N�H���0�R�G�H�O�����7�U�X�F�N���P�R�X�Q�W�H�G

�&
�/�

$�
6�

6�
,�)

�,�
&

�$
�7

�,�
2�

1

�/�R�F�D�W�L�R�Q�������3�R�U�W���$�O�E�H�U�Q�L�����%�&

�'�D�W�H���V�����'�U�L�O�O�H�G�������������$�X�J�������3�U�R�M�H�F�W�������3�R�U�W���$�O�E�H�U�Q�L���6�R�L�O���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q

�/�H�J�H�Q�G
�,�Q�V�W�D�O�O�D�W�L�R�Q��

��

��

��

��

��

��

��

��

�/�����/�D�E
�6�D�P�S�O�H

�/�H�J�H�Q�G
�6�D�P�S�O�H
�7�\�S�H��

�$���$�X�J�H�U�%���%�H�F�N�H�U

��

�)�L�Q�D�O���'�H�S�W�K���R�I���+�R�O�H���������������P
�'�H�S�W�K���W�R���7�R�S���R�I���5�R�F�N��

�&�2�0�0�(�1�7�6
�7�(�6�7�,�1�*

�'�U�L�O�O�H�U�V���(�V�W�L�P�D�W�H
�^�*�������6�������)�����`

�6�8�0�0�$�5�<���/�2�*

�&�R�P�S�D�Q�\�������7�H�U�U�D�7�H�F�K���'�U�L�O�O�L�Q�J���/�W�G��

�9���9�D�Q�H

�7���6�K�H�O�E�\
�7�X�E�H

�*���*�U�D�E

�: ���:�D�V�K
���P�X�G���U�H�W�X�U�Q��

�2���2�G�H�[
���D�L�U���U�R�W�D�U�\��

�&���&�R�U�H

�6���6�S�O�L�W
�6�S�R�R�Q

�1�R�U�W�K�L�Q�J���(�D�V�W�L�Q�J�������������������������������������� �6�W�D�W�L�R�Q���2�I�I�V�H�W��

�'�
(�3

�7
�+

���
��P

��

�'�D�W�X�P�������8�7�0���1�$�'�����������1

�(�O�H�Y�D�W�L�R�Q��

�0
�2

�7
�,�

��6
�2

�,�
/��

�5
�(�

9�
���

���
���

���
���

�B
�0

�2
�7

�,�
��*

�3
�-

���
��0

�2
�7

�,�
B

�'�
$�

7�
$�

7�
(�0

�3
�/�

$�
7�

(�B
�5

�(�
9�

���
�*

�'�
7�

���
���

���
���

���
���

�

�/�:���3
���� ���� ���� ����

�:�������:������
���������6�3�7�����1�������%�/�2�:�6�����������P�P����������

���������3�R�F�N�H�W���3�H�Q�H�W�U�R�P�H�W�H�U�����������6�K�H�D�U���6�W�U�H�Q�J�W�K�����N�3�D��
������ ������ ������ ������



���������P

���������P

�������P

��

��

��

��

��

�$�6�3�+�$�/�7��

�6�3���*�3�������6�$�1�'���D�Q�G���*�5�$�9�(�/�����E�U�R�Z�Q��
�P�R�L�V�W�����O�R�R�V�H��

�6�$�6�,�/���&�/�������6�$�1�'�<���6�,�/�7���$�1�'���&�/�$�<��
�J�U�H�\�����P�R�L�V�W�����V�R�I�W��

�(�Q�G���R�I���%�R�U�H�K�R�O�H���D�W�������P���G�H�S�W�K��
�8�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���G�U�L�O�O�L�Q�J��
�%�R�U�H�K�R�O�H���E�D�F�N�I�L�O�O�H�G���Z�L�W�K���G�U�L�O�O���F�X�W�W�L�Q�J�V��
�1�R���Z�D�W�H�U���R�E�V�H�U�Y�H�G��

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�7�K�X�U�E�H�U���(�Q�J�L�Q�H�H�U�L�Q�J���/�W�G��
�����������3�U�H�S�D�U�H�G���E�\��

�5�H�Y�L�H�Z�H�G���E�\���/�R�J�J�H�G���E�\�����$�%�1

�*�U�R�X�W �&�H�P�H�Q�W

�6�O�R�X�J�K

�%�H�Q�W�R�Q�L�W�H

�3�L�H�]�R�P�H�W�H�U
�'�U�L�O�O
�&�X�W�W�L�Q�J�V

�6�D�Q�G

�6�O�R�W�W�H�G

��

��

��

��

�$�O�L�J�Q�P�H�Q�W��

�6
�2

�,�
/��

�6
�<

�0
�%

�2
�/

���'�U�L�O�O���+�R�O�H�����������%�+����������

�5
�(�

&
�2

�9
�(

�5
�<

���
���

��

�6
�$

�0
�3

�/�
(��

�1
�2

�6
�$

�0
�3

�/�
(��

�7
�<

�3
�(

�6�2�,�/
�'�(�6�&�5�,�3�7�,�2�1

�'�U�L�O�O�L�Q�J���0�H�W�K�R�G�������6�R�O�L�G���6�W�H�P���$�X�J�H�U

����

�'�
(�3

�7
�+

���
��P

��

�'�
5�

,�/
�/�

,�1
�*

�'�
(�7

�$
�,�

/�6

��

�'�U�L�O�O�H�U�������/�H�Q�Q�R�[

�'�U�L�O�O���0�D�N�H���0�R�G�H�O�����7�U�X�F�N���P�R�X�Q�W�H�G

�&
�/�

$�
6�

6�
,�)

�,�
&

�$
�7

�,�
2�

1

�/�R�F�D�W�L�R�Q�������3�R�U�W���$�O�E�H�U�Q�L�����%�&

�'�D�W�H���V�����'�U�L�O�O�H�G�������������$�X�J�������3�U�R�M�H�F�W�������3�R�U�W���$�O�E�H�U�Q�L���6�R�L�O���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q

�/�H�J�H�Q�G
�,�Q�V�W�D�O�O�D�W�L�R�Q��

��

��

��

��

��

��

��

��

�/�����/�D�E
�6�D�P�S�O�H

�/�H�J�H�Q�G
�6�D�P�S�O�H
�7�\�S�H��

�$���$�X�J�H�U�%���%�H�F�N�H�U

��

�)�L�Q�D�O���'�H�S�W�K���R�I���+�R�O�H���������������P
�'�H�S�W�K���W�R���7�R�S���R�I���5�R�F�N��

�&�2�0�0�(�1�7�6
�7�(�6�7�,�1�*

�'�U�L�O�O�H�U�V���(�V�W�L�P�D�W�H
�^�*�������6�������)�����`

�6�8�0�0�$�5�<���/�2�*

�&�R�P�S�D�Q�\�������7�H�U�U�D�7�H�F�K���'�U�L�O�O�L�Q�J���/�W�G��

�9���9�D�Q�H

�7���6�K�H�O�E�\
�7�X�E�H

�*���*�U�D�E

�: ���:�D�V�K
���P�X�G���U�H�W�X�U�Q��

�2���2�G�H�[
���D�L�U���U�R�W�D�U�\��

�&���&�R�U�H

�6���6�S�O�L�W
�6�S�R�R�Q

�1�R�U�W�K�L�Q�J���(�D�V�W�L�Q�J�������������������������������������� �6�W�D�W�L�R�Q���2�I�I�V�H�W��

�'�
(�3

�7
�+

���
��P

��

�'�D�W�X�P�������8�7�0���1�$�'�����������1

�(�O�H�Y�D�W�L�R�Q��

�0
�2

�7
�,�

��6
�2

�,�
/��

�5
�(�

9�
���

���
���

���
���

�B
�0

�2
�7

�,�
��*

�3
�-

���
��0

�2
�7

�,�
B

�'�
$�

7�
$�

7�
(�0

�3
�/�

$�
7�

(�B
�5

�(�
9�

���
�*

�'�
7�

���
���

���
���

���
���

�

�/�:���3
���� ���� ���� ����

�:�������:������
���������6�3�7�����1�������%�/�2�:�6�����������P�P����������

���������3�R�F�N�H�W���3�H�Q�H�W�U�R�P�H�W�H�U�����������6�K�H�D�U���6�W�U�H�Q�J�W�K�����N�3�D��
������ ������ ������ ������



���������P

���������P

�������P

��

��

��

��

��

�$�6�3�+�$�/�7��

�6�3���*�3�������6�$�1�'���D�Q�G���*�5�$�9�(�/�����E�U�R�Z�Q��
�P�R�L�V�W�����O�R�R�V�H��

�6�$�6�,�/���&�/�������6�$�1�'�<���6�,�/�7���$�1�'���&�/�$�<�����W�U
�J�U�D�Y�H�O�����J�U�H�\�����P�R�L�V�W�����V�R�I�W��

�(�Q�G���R�I���%�R�U�H�K�R�O�H���D�W�������P���G�H�S�W�K��
�8�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���G�U�L�O�O�L�Q�J��
�%�R�U�H�K�R�O�H���E�D�F�N�I�L�O�O�H�G���Z�L�W�K���G�U�L�O�O���F�X�W�W�L�Q�J�V��
�1�R���Z�D�W�H�U���R�E�V�H�U�Y�H�G��

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�7�K�X�U�E�H�U���(�Q�J�L�Q�H�H�U�L�Q�J���/�W�G��
�����������3�U�H�S�D�U�H�G���E�\��

�5�H�Y�L�H�Z�H�G���E�\���/�R�J�J�H�G���E�\�����$�%�1

�*�U�R�X�W �&�H�P�H�Q�W

�6�O�R�X�J�K

�%�H�Q�W�R�Q�L�W�H

�3�L�H�]�R�P�H�W�H�U
�'�U�L�O�O
�&�X�W�W�L�Q�J�V

�6�D�Q�G

�6�O�R�W�W�H�G

��

��

��

��

�$�O�L�J�Q�P�H�Q�W��

�6
�2

�,�
/��

�6
�<

�0
�%

�2
�/

���'�U�L�O�O���+�R�O�H�����������%�+����������

�5
�(�

&
�2

�9
�(

�5
�<

���
���

��

�6
�$

�0
�3

�/�
(��

�1
�2

�6
�$

�0
�3

�/�
(��

�7
�<

�3
�(

�6�2�,�/
�'�(�6�&�5�,�3�7�,�2�1

�'�U�L�O�O�L�Q�J���0�H�W�K�R�G�������6�R�O�L�G���6�W�H�P���$�X�J�H�U

����

�'�
(�3

�7
�+

���
��P

��

�'�
5�

,�/
�/�

,�1
�*

�'�
(�7

�$
�,�

/�6

��

�'�U�L�O�O�H�U�������/�H�Q�Q�R�[

�'�U�L�O�O���0�D�N�H���0�R�G�H�O�����7�U�X�F�N���P�R�X�Q�W�H�G

�&
�/�

$�
6�

6�
,�)

�,�
&

�$
�7

�,�
2�

1

�/�R�F�D�W�L�R�Q�������3�R�U�W���$�O�E�H�U�Q�L�����%�&

�'�D�W�H���V�����'�U�L�O�O�H�G�������������$�X�J�������3�U�R�M�H�F�W�������3�R�U�W���$�O�E�H�U�Q�L���6�R�L�O���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q

�/�H�J�H�Q�G
�,�Q�V�W�D�O�O�D�W�L�R�Q��

��

��

��

��

��

��

��

��

�/�����/�D�E
�6�D�P�S�O�H

�/�H�J�H�Q�G
�6�D�P�S�O�H
�7�\�S�H��

�$���$�X�J�H�U�%���%�H�F�N�H�U

��

�)�L�Q�D�O���'�H�S�W�K���R�I���+�R�O�H���������������P
�'�H�S�W�K���W�R���7�R�S���R�I���5�R�F�N��

�&�2�0�0�(�1�7�6
�7�(�6�7�,�1�*

�'�U�L�O�O�H�U�V���(�V�W�L�P�D�W�H
�^�*�������6�������)�����`

�6�8�0�0�$�5�<���/�2�*

�&�R�P�S�D�Q�\�������7�H�U�U�D�7�H�F�K���'�U�L�O�O�L�Q�J���/�W�G��

�9���9�D�Q�H

�7���6�K�H�O�E�\
�7�X�E�H

�*���*�U�D�E

�: ���:�D�V�K
���P�X�G���U�H�W�X�U�Q��

�2���2�G�H�[
���D�L�U���U�R�W�D�U�\��

�&���&�R�U�H

�6���6�S�O�L�W
�6�S�R�R�Q

�1�R�U�W�K�L�Q�J���(�D�V�W�L�Q�J�������������������������������������� �6�W�D�W�L�R�Q���2�I�I�V�H�W��

�'�
(�3

�7
�+

���
��P

��

�'�D�W�X�P�������8�7�0���1�$�'�����������1

�(�O�H�Y�D�W�L�R�Q��

�0
�2

�7
�,�

��6
�2

�,�
/��

�5
�(�

9�
���

���
���

���
���

�B
�0

�2
�7

�,�
��*

�3
�-

���
��0

�2
�7

�,�
B

�'�
$�

7�
$�

7�
(�0

�3
�/�

$�
7�

(�B
�5

�(�
9�

���
�*

�'�
7�

���
���

���
���

���
���

�

�/�:���3
���� ���� ���� ����

�:�������:������
���������6�3�7�����1�������%�/�2�:�6�����������P�P����������

���������3�R�F�N�H�W���3�H�Q�H�W�U�R�P�H�W�H�U�����������6�K�H�D�U���6�W�U�H�Q�J�W�K�����N�3�D��
������ ������ ������ ������



���������P

�������P

�������P

��

��

��

��

��

�$�6�3�+�$�/�7��

�6�3���*�3�������6�$�1�'���D�Q�G���*�5�$�9�(�/�����E�U�R�Z�Q��
�P�R�L�V�W�����O�R�R�V�H��

�6�$�6�,�/���*�5�������6�,�/�7�<���6�$�1�'���$�1�'���*�5�$�9�(�/��
�E�U�R�Z�Q�����P�R�L�V�W�����O�R�R�V�H�����V�R�P�H���R�U�D�Q�J�H
�P�R�W�W�O�L�Q�J��

�(�Q�G���R�I���%�R�U�H�K�R�O�H���D�W�������P���G�H�S�W�K��
�8�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���G�U�L�O�O�L�Q�J��
�%�R�U�H�K�R�O�H���E�D�F�N�I�L�O�O�H�G���Z�L�W�K���G�U�L�O�O���F�X�W�W�L�Q�J�V��
�1�R���Z�D�W�H�U���R�E�V�H�U�Y�H�G��

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�7�K�X�U�E�H�U���(�Q�J�L�Q�H�H�U�L�Q�J���/�W�G��
�����������3�U�H�S�D�U�H�G���E�\��

�5�H�Y�L�H�Z�H�G���E�\���/�R�J�J�H�G���E�\�����$�%�1

�*�U�R�X�W �&�H�P�H�Q�W

�6�O�R�X�J�K

�%�H�Q�W�R�Q�L�W�H

�3�L�H�]�R�P�H�W�H�U
�'�U�L�O�O
�&�X�W�W�L�Q�J�V

�6�D�Q�G

�6�O�R�W�W�H�G

��

��

��

��

�$�O�L�J�Q�P�H�Q�W��

�6
�2

�,�
/��

�6
�<

�0
�%

�2
�/

���'�U�L�O�O���+�R�O�H�����������%�+����������

�5
�(�

&
�2

�9
�(

�5
�<

���
���

��

�6
�$

�0
�3

�/�
(��

�1
�2

�6
�$

�0
�3

�/�
(��

�7
�<

�3
�(

�6�2�,�/
�'�(�6�&�5�,�3�7�,�2�1

�'�U�L�O�O�L�Q�J���0�H�W�K�R�G�������6�R�O�L�G���6�W�H�P���$�X�J�H�U

����

�'�
(�3

�7
�+

���
��P

��

�'�
5�

,�/
�/�

,�1
�*

�'�
(�7

�$
�,�

/�6

��

�'�U�L�O�O�H�U�������/�H�Q�Q�R�[

�'�U�L�O�O���0�D�N�H���0�R�G�H�O�����7�U�X�F�N���P�R�X�Q�W�H�G

�&
�/�

$�
6�

6�
,�)

�,�
&

�$
�7

�,�
2�

1

�/�R�F�D�W�L�R�Q�������3�R�U�W���$�O�E�H�U�Q�L�����%�&

�'�D�W�H���V�����'�U�L�O�O�H�G�������������$�X�J�������3�U�R�M�H�F�W�������3�R�U�W���$�O�E�H�U�Q�L���6�R�L�O���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q

�/�H�J�H�Q�G
�,�Q�V�W�D�O�O�D�W�L�R�Q��

��

��

��

��

��

��

��

��

�/�����/�D�E
�6�D�P�S�O�H

�/�H�J�H�Q�G
�6�D�P�S�O�H
�7�\�S�H��

�$���$�X�J�H�U�%���%�H�F�N�H�U

��

�)�L�Q�D�O���'�H�S�W�K���R�I���+�R�O�H���������������P
�'�H�S�W�K���W�R���7�R�S���R�I���5�R�F�N��

�&�2�0�0�(�1�7�6
�7�(�6�7�,�1�*

�'�U�L�O�O�H�U�V���(�V�W�L�P�D�W�H
�^�*�������6�������)�����`

�6�8�0�0�$�5�<���/�2�*

�&�R�P�S�D�Q�\�������7�H�U�U�D�7�H�F�K���'�U�L�O�O�L�Q�J���/�W�G��

�9���9�D�Q�H

�7���6�K�H�O�E�\
�7�X�E�H

�*���*�U�D�E

�: ���:�D�V�K
���P�X�G���U�H�W�X�U�Q��

�2���2�G�H�[
���D�L�U���U�R�W�D�U�\��

�&���&�R�U�H

�6���6�S�O�L�W
�6�S�R�R�Q

�1�R�U�W�K�L�Q�J���(�D�V�W�L�Q�J�������������������������������������� �6�W�D�W�L�R�Q���2�I�I�V�H�W��

�'�
(�3

�7
�+

���
��P

��

�'�D�W�X�P�������8�7�0���1�$�'�����������1

�(�O�H�Y�D�W�L�R�Q��

�0
�2

�7
�,�

��6
�2

�,�
/��

�5
�(�

9�
���

���
���

���
���

�B
�0

�2
�7

�,�
��*

�3
�-

���
��0

�2
�7

�,�
B

�'�
$�

7�
$�

7�
(�0

�3
�/�

$�
7�

(�B
�5

�(�
9�

���
�*

�'�
7�

���
���

���
���

���
���

�

�/�:���3
���� ���� ���� ����

�:�������:������
���������6�3�7�����1�������%�/�2�:�6�����������P�P����������

���������3�R�F�N�H�W���3�H�Q�H�W�U�R�P�H�W�H�U�����������6�K�H�D�U���6�W�U�H�Q�J�W�K�����N�3�D��
������ ������ ������ ������



�������P

���������P

�������P

��

��

��

��

��

�$�6�3�+�$�/�7��
�6�3���*�3�������6�$�1�'���D�Q�G���*�5�$�9�(�/�����E�U�R�Z�Q��
�P�R�L�V�W�����O�R�R�V�H��

�6�,�6�$���*�5�������6�,�/�7�<���6�$�1�'�����V�R�P�H���J�U�D�Y�H�O��
�W�U�D�F�H���U�R�R�W�O�H�W�V�����W�U�D�F�H���Z�R�R�G�\���G�H�E�U�L�V�����E�U�R�Z�Q��
�P�R�L�V�W�����O�R�R�V�H��

�(�Q�G���R�I���%�R�U�H�K�R�O�H���D�W�������P���G�H�S�W�K��
�8�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���G�U�L�O�O�L�Q�J��
�%�R�U�H�K�R�O�H���E�D�F�N�I�L�O�O�H�G���Z�L�W�K���G�U�L�O�O���F�X�W�W�L�Q�J�V��
�1�R���Z�D�W�H�U���R�E�V�H�U�Y�H�G��

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�7�K�X�U�E�H�U���(�Q�J�L�Q�H�H�U�L�Q�J���/�W�G��
�����������3�U�H�S�D�U�H�G���E�\��

�5�H�Y�L�H�Z�H�G���E�\���/�R�J�J�H�G���E�\�����$�%�1

�*�U�R�X�W �&�H�P�H�Q�W

�6�O�R�X�J�K

�%�H�Q�W�R�Q�L�W�H

�3�L�H�]�R�P�H�W�H�U
�'�U�L�O�O
�&�X�W�W�L�Q�J�V

�6�D�Q�G

�6�O�R�W�W�H�G

��

��

��

��

�$�O�L�J�Q�P�H�Q�W��

�6
�2

�,�
/��

�6
�<

�0
�%

�2
�/

���'�U�L�O�O���+�R�O�H�����������%�+����������

�5
�(�

&
�2

�9
�(

�5
�<

���
���

��

�6
�$

�0
�3

�/�
(��

�1
�2

�6
�$

�0
�3

�/�
(��

�7
�<

�3
�(

�6�2�,�/
�'�(�6�&�5�,�3�7�,�2�1

�'�U�L�O�O�L�Q�J���0�H�W�K�R�G�������6�R�O�L�G���6�W�H�P���$�X�J�H�U

����

�'�
(�3

�7
�+

���
��P

��

�'�
5�

,�/
�/�

,�1
�*

�'�
(�7

�$
�,�

/�6

��

�'�U�L�O�O�H�U�������/�H�Q�Q�R�[

�'�U�L�O�O���0�D�N�H���0�R�G�H�O�����7�U�X�F�N���P�R�X�Q�W�H�G

�&
�/�

$�
6�

6�
,�)

�,�
&

�$
�7

�,�
2�

1

�/�R�F�D�W�L�R�Q�������3�R�U�W���$�O�E�H�U�Q�L�����%�&

�'�D�W�H���V�����'�U�L�O�O�H�G�������������$�X�J�������3�U�R�M�H�F�W�������3�R�U�W���$�O�E�H�U�Q�L���6�R�L�O���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q

�/�H�J�H�Q�G
�,�Q�V�W�D�O�O�D�W�L�R�Q��

��

��

��

��

��

��

��

��

�/�����/�D�E
�6�D�P�S�O�H

�/�H�J�H�Q�G
�6�D�P�S�O�H
�7�\�S�H��

�$���$�X�J�H�U�%���%�H�F�N�H�U

��

�)�L�Q�D�O���'�H�S�W�K���R�I���+�R�O�H���������������P
�'�H�S�W�K���W�R���7�R�S���R�I���5�R�F�N��

�&�2�0�0�(�1�7�6
�7�(�6�7�,�1�*

�'�U�L�O�O�H�U�V���(�V�W�L�P�D�W�H
�^�*�������6�������)�����`

�6�8�0�0�$�5�<���/�2�*

�&�R�P�S�D�Q�\�������7�H�U�U�D�7�H�F�K���'�U�L�O�O�L�Q�J���/�W�G��

�9���9�D�Q�H

�7���6�K�H�O�E�\
�7�X�E�H

�*���*�U�D�E

�: ���:�D�V�K
���P�X�G���U�H�W�X�U�Q��

�2���2�G�H�[
���D�L�U���U�R�W�D�U�\��

�&���&�R�U�H

�6���6�S�O�L�W
�6�S�R�R�Q

�1�R�U�W�K�L�Q�J���(�D�V�W�L�Q�J�������������������������������������� �6�W�D�W�L�R�Q���2�I�I�V�H�W��

�'�
(�3

�7
�+

���
��P

��

�'�D�W�X�P�������8�7�0���1�$�'�����������1

�(�O�H�Y�D�W�L�R�Q��

�0
�2

�7
�,�

��6
�2

�,�
/��

�5
�(�

9�
���

���
���

���
���

�B
�0

�2
�7

�,�
��*

�3
�-

���
��0

�2
�7

�,�
B

�'�
$�

7�
$�

7�
(�0

�3
�/�

$�
7�

(�B
�5

�(�
9�

���
�*

�'�
7�

���
���

���
���

���
���

�

�/�:���3
���� ���� ���� ����

�:�������:������
���������6�3�7�����1�������%�/�2�:�6�����������P�P����������

���������3�R�F�N�H�W���3�H�Q�H�W�U�R�P�H�W�H�U�����������6�K�H�D�U���6�W�U�H�Q�J�W�K�����N�3�D��
������ ������ ������ ������



���������P

���������P

���������P

�������P

��

��

��

��

��

�$�6�3�+�$�/�7��

�6�3���*�3�������6�$�1�'���D�Q�G���*�5�$�9�(�/�����W�U�D�F�H
�U�R�R�W�O�H�W�V�����W�U�D�F�H���Z�R�R�G�\���G�H�E�U�L�V�����E�U�R�Z�Q��
�P�R�L�V�W�����O�R�R�V�H��

�6�$�6�,�������6�$�1�'�<���6�,�/�7���D�Q�G���&�/�$�<�����E�U�R�Z�Q��
�P�R�L�V�W�����O�R�R�V�H��

�6�,�6�$���*�5�������6�,�/�7�<���6�$�1�'���D�Q�G���*�5�$�9�(�/��
�W�U�D�F�H���Z�R�R�G�\���G�H�E�U�L�V�����E�U�R�Z�Q�����P�R�L�V�W�����O�R�R�V�H��

�(�Q�G���R�I���%�R�U�H�K�R�O�H���D�W�������P���G�H�S�W�K��
�8�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���G�U�L�O�O�L�Q�J��
�%�R�U�H�K�R�O�H���E�D�F�N�I�L�O�O�H�G���Z�L�W�K���G�U�L�O�O���F�X�W�W�L�Q�J�V��
�1�R���Z�D�W�H�U���R�E�V�H�U�Y�H�G��

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�7�K�X�U�E�H�U���(�Q�J�L�Q�H�H�U�L�Q�J���/�W�G��
�����������3�U�H�S�D�U�H�G���E�\��

�5�H�Y�L�H�Z�H�G���E�\���/�R�J�J�H�G���E�\�����$�%�1

�*�U�R�X�W �&�H�P�H�Q�W

�6�O�R�X�J�K

�%�H�Q�W�R�Q�L�W�H

�3�L�H�]�R�P�H�W�H�U
�'�U�L�O�O
�&�X�W�W�L�Q�J�V

�6�D�Q�G

�6�O�R�W�W�H�G

��

��

��

��

�$�O�L�J�Q�P�H�Q�W��

�6
�2

�,�
/��

�6
�<

�0
�%

�2
�/

���'�U�L�O�O���+�R�O�H�����������%�+����������

�5
�(�

&
�2

�9
�(

�5
�<

���
���

��

�6
�$

�0
�3

�/�
(��

�1
�2

�6
�$

�0
�3

�/�
(��

�7
�<

�3
�(

�6�2�,�/
�'�(�6�&�5�,�3�7�,�2�1

�'�U�L�O�O�L�Q�J���0�H�W�K�R�G�������6�R�O�L�G���6�W�H�P���$�X�J�H�U

����

�'�
(�3

�7
�+

���
��P

��

�'�
5�

,�/
�/�

,�1
�*

�'�
(�7

�$
�,�

/�6

��

�'�U�L�O�O�H�U�������/�H�Q�Q�R�[

�'�U�L�O�O���0�D�N�H���0�R�G�H�O�����7�U�X�F�N���P�R�X�Q�W�H�G

�&
�/�

$�
6�

6�
,�)

�,�
&

�$
�7

�,�
2�

1

�/�R�F�D�W�L�R�Q�������3�R�U�W���$�O�E�H�U�Q�L�����%�&

�'�D�W�H���V�����'�U�L�O�O�H�G�������������$�X�J�������3�U�R�M�H�F�W�������3�R�U�W���$�O�E�H�U�Q�L���6�R�L�O���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q

�/�H�J�H�Q�G
�,�Q�V�W�D�O�O�D�W�L�R�Q��

��

��

��

��

��

��

��

��

�/�����/�D�E
�6�D�P�S�O�H

�/�H�J�H�Q�G
�6�D�P�S�O�H
�7�\�S�H��

�$���$�X�J�H�U�%���%�H�F�N�H�U

��

�)�L�Q�D�O���'�H�S�W�K���R�I���+�R�O�H���������������P
�'�H�S�W�K���W�R���7�R�S���R�I���5�R�F�N��

�&�2�0�0�(�1�7�6
�7�(�6�7�,�1�*

�'�U�L�O�O�H�U�V���(�V�W�L�P�D�W�H
�^�*�������6�������)�����`

�6�8�0�0�$�5�<���/�2�*

�&�R�P�S�D�Q�\�������7�H�U�U�D�7�H�F�K���'�U�L�O�O�L�Q�J���/�W�G��

�9���9�D�Q�H

�7���6�K�H�O�E�\
�7�X�E�H

�*���*�U�D�E

�: ���:�D�V�K
���P�X�G���U�H�W�X�U�Q��

�2���2�G�H�[
���D�L�U���U�R�W�D�U�\��

�&���&�R�U�H

�6���6�S�O�L�W
�6�S�R�R�Q

�1�R�U�W�K�L�Q�J���(�D�V�W�L�Q�J�������������������������������������� �6�W�D�W�L�R�Q���2�I�I�V�H�W��

�'�
(�3

�7
�+

���
��P

��

�'�D�W�X�P�������8�7�0���1�$�'�����������1

�(�O�H�Y�D�W�L�R�Q��

�0
�2

�7
�,�

��6
�2

�,�
/��

�5
�(�

9�
���

���
���

���
���

�B
�0

�2
�7

�,�
��*

�3
�-

���
��0

�2
�7

�,�
B

�'�
$�

7�
$�

7�
(�0

�3
�/�

$�
7�

(�B
�5

�(�
9�

���
�*

�'�
7�

���
���

���
���

���
���

�

�/�:���3
���� ���� ���� ����

�:�������:������
���������6�3�7�����1�������%�/�2�:�6�����������P�P����������

���������3�R�F�N�H�W���3�H�Q�H�W�U�R�P�H�W�H�U�����������6�K�H�D�U���6�W�U�H�Q�J�W�K�����N�3�D��
������ ������ ������ ������



���������P

���������P

���������P

�������P

��

��

��

��

��

�$�6�3�+�$�/�7��

�6�3���*�3�������6�$�1�'���D�Q�G���*�5�$�9�(�/�����W�U�D�F�H���V�L�O�W��
�E�U�R�Z�Q�����P�R�L�V�W�����O�R�R�V�H��

�6�$�6�,�������6�$�1�'�<���6�,�/�7�����V�R�P�H���J�U�D�Y�H�O�����W�U�D�F�H
�Z�R�R�G�\���G�H�E�Y�U�L�V�����E�U�R�Z�Q�����P�R�L�V�W�����O�R�R�V�H��

�6�$�6�,���&�/�������6�$�1�'�<���6�,�/�7���$�1�'���&�/�$�<�����W�U�D�F�H
�Z�R�R�G�\���G�H�E�U�L�V�����J�U�H�\�����P�R�L�V�W�����I�L�U�P��

�(�Q�G���R�I���%�R�U�H�K�R�O�H���D�W�������P���G�H�S�W�K��
�8�S�R�Q���F�R�P�S�O�H�W�L�R�Q���R�I���G�U�L�O�O�L�Q�J��
�%�R�U�H�K�R�O�H���E�D�F�N�I�L�O�O�H�G���Z�L�W�K���G�U�L�O�O���F�X�W�W�L�Q�J�V��
�1�R���Z�D�W�H�U���R�E�V�H�U�Y�H�G��

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�6�D�������������3�,�'� �����������S�S�P

�7�K�X�U�E�H�U���(�Q�J�L�Q�H�H�U�L�Q�J���/�W�G��
�����������3�U�H�S�D�U�H�G���E�\��

�5�H�Y�L�H�Z�H�G���E�\���/�R�J�J�H�G���E�\�����$�%�1

�*�U�R�X�W �&�H�P�H�Q�W

�6�O�R�X�J�K

�%�H�Q�W�R�Q�L�W�H

�3�L�H�]�R�P�H�W�H�U
�'�U�L�O�O
�&�X�W�W�L�Q�J�V

�6�D�Q�G

�6�O�R�W�W�H�G

��

��

��

��

�$�O�L�J�Q�P�H�Q�W��

�6
�2

�,�
/��

�6
�<

�0
�%

�2
�/

���'�U�L�O�O���+�R�O�H�����������%�+����������

�5
�(�

&
�2

�9
�(

�5
�<

���
���

��

�6
�$

�0
�3

�/�
(��

�1
�2

�6
�$

�0
�3

�/�
(��

�7
�<

�3
�(

�6�2�,�/
�'�(�6�&�5�,�3�7�,�2�1

�'�U�L�O�O�L�Q�J���0�H�W�K�R�G�������6�R�O�L�G���6�W�H�P���$�X�J�H�U

����

�'�
(�3

�7
�+

���
��P

��

�'�
5�

,�/
�/�

,�1
�*

�'�
(�7

�$
�,�

/�6

��

�'�U�L�O�O�H�U�������/�H�Q�Q�R�[

�'�U�L�O�O���0�D�N�H���0�R�G�H�O�����7�U�X�F�N���P�R�X�Q�W�H�G

�&
�/�

$�
6�

6�
,�)

�,�
&

�$
�7

�,�
2�

1

�/�R�F�D�W�L�R�Q�������3�R�U�W���$�O�E�H�U�Q�L�����%�&

�'�D�W�H���V�����'�U�L�O�O�H�G�������������$�X�J�������3�U�R�M�H�F�W�������3�R�U�W���$�O�E�H�U�Q�L���6�R�L�O���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q

�/�H�J�H�Q�G
�,�Q�V�W�D�O�O�D�W�L�R�Q��

��

��

��

��

��

��

��

��

�/�����/�D�E
�6�D�P�S�O�H

�/�H�J�H�Q�G
�6�D�P�S�O�H
�7�\�S�H��

�$���$�X�J�H�U�%���%�H�F�N�H�U

��

�)�L�Q�D�O���'�H�S�W�K���R�I���+�R�O�H���������������P
�'�H�S�W�K���W�R���7�R�S���R�I���5�R�F�N��

�&�2�0�0�(�1�7�6
�7�(�6�7�,�1�*

�'�U�L�O�O�H�U�V���(�V�W�L�P�D�W�H
�^�*�������6�������)�����`

�6�8�0�0�$�5�<���/�2�*

�&�R�P�S�D�Q�\�������7�H�U�U�D�7�H�F�K���'�U�L�O�O�L�Q�J���/�W�G��

�9���9�D�Q�H

�7���6�K�H�O�E�\
�7�X�E�H

�*���*�U�D�E

�: ���:�D�V�K
���P�X�G���U�H�W�X�U�Q��

�2���2�G�H�[
���D�L�U���U�R�W�D�U�\��

�&���&�R�U�H

�6���6�S�O�L�W
�6�S�R�R�Q

�1�R�U�W�K�L�Q�J���(�D�V�W�L�Q�J�������������������������������������� �6�W�D�W�L�R�Q���2�I�I�V�H�W��

�'�
(�3

�7
�+

���
��P

��

�'�D�W�X�P�������8�7�0���1�$�'�����������1

�(�O�H�Y�D�W�L�R�Q��

�0
�2

�7
�,�

��6
�2

�,�
/��

�5
�(�

9�
���

���
���

���
���

�B
�0

�2
�7

�,�
��*

�3
�-

���
��0

�2
�7

�,�
B

�'�
$�

7�
$�

7�
(�0

�3
�/�

$�
7�

(�B
�5

�(�
9�

���
�*

�'�
7�

���
���

���
���

���
���

�

�/�:���3
���� ���� ���� ����

�:�������:������
���������6�3�7�����1�������%�/�2�:�6�����������P�P����������

���������3�R�F�N�H�W���3�H�Q�H�W�U�R�P�H�W�H�U�����������6�K�H�D�U���6�W�U�H�Q�J�W�K�����N�3�D��
������ ������ ������ ������






















































































































































































































































































































































































	1. background and Objective
	1.1 Project Records Reviewed

	2. Regulatory context
	3. Scope of work and methodology
	3.1 Scope of Work
	3.2 Methodology

	4. Results



