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MLD1m-G/O1 Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 33.2 ha; 1.1% of LSA 
Dominant Soils (>60% ea.): McLelland-XM (MLDxm) – Terric Mesisol and Fibrisol 
Significant Soils (10-30% ea.): Mariana (MRN) and Muskeg-XM (MUSxm) – Terric Mesisol and 

Fibrisol 
Chateh (CHT and CHTzr) – peaty Orthic Gleysol and peaty Rego 
Gleysols 
Moonshine-AAPT (MNSaapt) – peaty Orthic Luvic Gleysol 

Surficial (Parent) Materials: Fen peat veneer (40-100 cm) over medium textured material (L12); 
Significant areas of bog peat veneer (40-100 cm) over medium 
textured mineral material (L12); 
Sporadic occurrences of thin peat deposits (<40 cm) over medium 
to fine textured material (M4, M3, F1) 

Landscape model O1 – level peat lands (slope classes 1-2, mainly 1) 
Amalgamated LCCS rating 5WF 
Reclamation Suitability Topsoil Organic; Upper Subsoil F 

MLD1m-G/O3 Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 70.6 ha; 2.4% of LSA 
Dominant Soils (>60% ea.): McLelland-XM (MLDxm) – Terric Mesisol and Fibrisol 
Significant Soils (10-30% ea.): McLelland-XC, XS (MLDxc, MLDxs) – Terric Mesisol and Fibrisol 

Chateh (CHT and CHTzr) – peaty Orthic Gleysol and peaty Rego 
Gleysols 
Moonshine-AAPT (MNSaapt) – peaty Orthic Luvic Gleysol 

Surficial (Parent) Materials: Fen peat veneer (40-100 cm) over medium textured material (L12); 
Significant areas of fen peat veneer (40-100 cm) over coarse or 
fine textured mineral material (L11 and L13); 
Sporadic occurrences of thin peat deposits (<40 cm) over medium 
to fine textured material (M4, M3, and F1) 

Landscape model O3 – channelled surface form (slope classes 1-2, mainly 1) 
Amalgamated LCCS rating 5WF 
Reclamation Suitability Topsoil Organic; Upper Subsoil F-P 

MLD2c/O3 Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 9.4 ha; 0.3% of LSA 

Dominant Soils (>60% ea.): McLelland-YS (MLDys) – Terric/Typic Mesisol and Fibrisol 
Significant Soils (10-30% ea.): McLelland (MLD) – Typic Mesisol and Fibrisol 
Surficial (Parent) Materials: Fen peat blanket (100-200 cm) over coarse textured mineral 

material (L11/P2) as well as scattered areas of thicker peat 
deposits (>200 cm) (P2) 

Landscape model O3 – channelled surface form (slope classes 1-2, mainly 1) 
Amalgamated LCCS rating 5W 
Reclamation Suitability Topsoil Organic; Upper Subsoil Organic 
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MLD2m/O1 Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 261.8 ha; 9.0% of LSA 
Dominant Soils (>60% ea.): McLelland-YM (MLDym) – Terric/Typic Mesisol and Fibrisol 
Significant Soils (10-30% ea.): McLelland (MLD) – Typic Mesisol and Fibrisol 

McLelland-YS, XM (MLDys, MLSxm) – Terric/Typic Mesisol and 
Fibrisol 
Mariana (MRN) and Muskeg-XM, YM (MUSxm, MUSym) – Terric/Typic 
Mesisol and Fibrisol 

Surficial (Parent) Materials: Fen peat blanket (100-200 cm) over medium textured mineral material 
(L12, P2) as well as scattered areas of thicker peat deposits (>200 cm) 
(P2); 
Significant areas of fen peat blanket (100-200 cm) over coarse textured 
material (L11, P2), fen peat veneer (40-100 cm) over medium textured 
mineral material (L12), and bog peat veneer (40-100 cm) or blanket 
(100-200 cm) over medium textured mineral material (L12 ,P1) 

Landscape model O1 – level peat lands (slope classes 1-2, mainly 1) 
Amalgamated LCCS rating 5W 
Reclamation Suitability Topsoil Organic; Upper Subsoil Organic 

MNS20/U1l Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 9.0 ha; 0.3% of LSA 
Dominant Soils (≥60%): Moonshine-AA (MNSaa) – Orthic Luvic Gleysol 
Significant Soils (10-30% ea.): Moonshine-AAPT (MNSaapt) – peaty Orthic Luvic Gleysol; 

Horse River-GL (HRRgl) – Gleyed Gray Luvisol 
Surficial (Parent) Materials: Medium to moderately fine textured Horse River till (M4) 
Landscape model U1l – undulating, low relief surface form (slope classes 1-2, mainly 2) 
Amalgamated LCCS rating 4WD 
Reclamation Suitability Topsoil Organic F; Upper Subsoil P 

MUS1f/O1 Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 215.2 ha; 7.4% of LSA 
Dominant Soils (>60% ea.): Muskeg-XC (MUSxc) – Terric Mesisol and Fibrisol 
Significant Soils (10-30% ea.): Muskeg-XM, YC (MUSxm, MUSyc) – Terric/Typic  Mesisol and Fibrisol 

Mariana (MRN) – Terric Mesisol and Fibrisol  
McLelland-XC (MLDxc) – Terric Mesisol and Fibrisol 

Surficial (Parent) Materials: Bog peat veneer (40-100 cm) over fine textured mineral material (L13) 
as well as scattered areas of thick peat deposits (>100 cm) (L13, P1); 
Significant areas of bog peat veneer (40-100 cm) over medium 
textured mineral material (L12), and fen peat veneer (40-100 cm) over 
fine textured mineral material (L13) 

Landscape model O1 – level peat lands (slope classes 1-2, mainly 1) 
Amalgamated LCCS rating 5WF 
Reclamation Suitability Topsoil Organic; Upper Subsoil F-P 
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MUS1m-G/O1 Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 402.0 ha; 13.9% of LSA 
Dominant Soils (>60% ea.): Mariana (MRN) and Muskeg-XM (MUSxm) – Terric Mesisol and Fibrisol 
Significant Soils (10-30% ea.): McLelland-XM (MLDxm) – Terric Mesisol and Fibrisol  

Moonshine-AAPT (MNSaapt) – peaty Orthic Luvic Gleysol  
Chateh (CHT & CHTzr) – peaty Orthic Gleysol and peaty Rego Gleysols 

Surficial (Parent) Materials: Bog peat veneer (40-100 cm) over medium textured mineral material 
(L12); 
Significant areas of fen peat veneer (40-100 cm) over medium textured 
mineral material (L12); 
Sporadic occurrences of thin peat deposits (<40 cm) over medium to 
fine textured material (M4, M3, F1) 

Landscape model O1 – level peat lands (slope classes 1-2, mainly 1) 
Amalgamated LCCS rating 5WF 
Reclamation Suitability Topsoil Organic; Upper Subsoil F-P 

MUS1m-G/O2 Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 6.5 ha; 0.2% of LSA 
Dominant Soils (>60% ea.): Mariana (MRN) – Terric Mesisol and Fibrisol 
Significant Soils (10-30% ea.): Moonshine-AAPT (MNSaapt) – peaty Orthic Luvic Gleysol  
Surficial (Parent) Materials: Bog peat veneer (40-100 cm) over medium textured mineral material 

(L12); 
Significant areas of thin peat deposits (<40 cm) over medium to 
moderately fine textured Horse River till 

Landscape model O2 – Closed basins filled with peat, level surface form (slope classes 1-
2, mainly 1) 

Amalgamated LCCS rating 5WF 
Reclamation Suitability Topsoil Organic; Upper Subsoil F-P 

MUS2m/O1 Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 102.5 ha; 3.5% of LSA 
Dominant Soils (>60% ea.): Muskeg-YM (MUSym) – Terric/Typic Mesisol and Fibrisol 
Significant Soils (10-30% 
ea.): 

Muskeg (MUS) – Typic Mesisol and Fibrisol 
Mariana (MRN) – Terric Mesisol and Fibrisol  
McLelland-YM (MLDym) – Terric/Typic Mesisol and Fibrisol 

Surficial (Parent) Materials: Bog peat blanket (100-200 cm) over medium textured mineral material 
(L12, P1) as well as scattered areas of thicker peat deposits (>200 cm) 
(P2) and thinner peat deposits (40-100 cm) (L12); 
Significant areas of fen peat blanket (100-200 cm) over medium 
textured mineral material (L12, P2) 

Landscape model O1 – level peat lands (slope classes 1-2, mainly 1) 
Amalgamated LCCS rating 5WF 
Reclamation Suitability Topsoil Organic; Upper Subsoil Organic 
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MUS3/O1 Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 44.8 ha; 1.5% of LSA 
Dominant Soils (>60% ea.): Muskeg (MUS) – Typic Mesisol and Fibrisol 
Significant Soils (10-30% ea.): Muskeg-YM (MUSym) – Terric/Typic Mesisol and Fibrisol 

McLelland (MLD) and McLelland-YM (MLDym) – Terric/Typic 
Mesisol and Fibrisol 

Surficial (Parent) Materials: Bog peat deposits (>200 cm) (P1) as well as scattered areas of 
thinner peat deposits (100-200 cm) over  medium textured mineral 
material (L12, P1); 
Significant areas of fen peat deposits (>100 cm) (L12/P1) 

Landscape model O1 – level peat lands (slope classes 1-2, mainly 1) 
Amalgamated LCCS rating 5WF 
Reclamation Suitability Topsoil Organic; Upper Subsoil Organic 

WHM20/U1l Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 54.7 ha; 1.9% of LSA 
Dominant Soils (≥60%): Wanham-AAXTPT (WHMaaxtpt) and Wanham-AAXSPT 

(WHMaaxspt) – peaty Orthic Luvic Gleysol 
Significant Soils (10-30% ea.): Moonshine-AA (MNSaa and MNSaapt) – Orthic Luvic Gleysol and 

peaty Orthic Luvic Gleysol; 
Horse River-GL (HRRgl) and Winefred-GL (WNFgl) – Gleyed Gray 
Luvisol 

Surficial (Parent) Materials: Medium textured water-laid deposits veneer over till or coarse 
material (L3, L18); 
Significant areas of coarse textured water-laid material over medium 
to moderately fine textured till (L2), and medium to moderately fine 
textured till (M4) 

Landscape model U1l – undulating, low relief surface form (slope classes 1-2, mainly 2) 
Amalgamated LCCS rating 4WD 
Reclamation Suitability Topsoil Organic F; Upper Subsoil F 
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WNHR9/U1h Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 277.6 ha; 9.6% of LSA 
Co-dominant Soils (>30 to 
<60% ea.): 

Winefred (WNF & WNFgl) – Orthic Gray Luvisol and Gleyed Gray 
Luvisol  
Horse River (HRR & HRRgl) – Orthic Gray Luvisol and Gleyed Gray 
Luvisol 

Significant Soils (10-30% ea.): Mildred-FI (MILfi) – Eluviated Dystric Brunisols 
Peavine-CO (PEAco) – Orthic Gray Luvisol 
Moonshine-AA (MNSaa and MNSaapt) – Orthic Luvic Gleysol and 
peaty Orthic Luvic Gleysol 

Surficial (Parent) Materials: Coarse textured water-laid material over till (L2) and medium to 
moderately fine textured Horse River till (M4); 
Significant areas of moderately coarse textured water-laid material 
(C3) 

Landscape model U1h – undulating, high relief surface form (slope classes 2-3, mainly 
3) 

Amalgamated LCCS rating 3VD 
Reclamation Suitability Topsoil F-P; Upper Subsoil F 

WNHR9/U1l Soil Landscapes Model (SLM) 

Extent (ha; % of survey area): 408.3 ha; 14.1% of LSA 
Co-dominant Soils (>30 to 
<60% ea.): 

Winefred (WNF & WNFgl) – Orthic Gray Luvisol and Gleyed Gray 
Luvisol  
Horse River (HRR & HRRgl) – Orthic Gray Luvisol and Gleyed Gray 
Luvisol 

Significant Soils (10-30% ea.): Peavine-CO (PEAco) – Orthic Gray Luvisol 
Moonshine-AA (MNSaa and MNSaapt) – Orthic Luvic Gleysol and 
peaty Orthic Luvic Gleysol 

Surficial (Parent) Materials: Coarse textured water-laid material over till (L2) and medium to 
moderately fine textured Horse River till (M4); 
Significant areas of moderately coarse textured water-laid material 
(C3) 

Landscape model U1l – undulating, low relief surface form (slope classes 1-2, mainly 2) 
Amalgamated LCCS rating 3VD 
Reclamation Suitability Topsoil F-P; Upper Subsoil F 
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Land Capability Classification System for Forest Ecosystems in the Oil Sands – Detailed 
Methodology and Assumptions for Baseline Calculations 

Forest soil capability was determined using the Land Capability Classification System (LCCS) for 
Forest Ecosystems in the Oil Sands (CEMA, 2006).  The classification system relies on a soil 
moisture regime index (SMR) and a soil nutrient regime index (SNR) to obtain a base rating of the soil 
capability.  The base rating is adjusted by “limiting factors” as determined by the classification system.  
Limiting factors are ratings that create reductions to the soil capability dependent on soil structure and 
consistence, pH, salinity, and sodicity (CEMA, 2006).   

Soil Moisture Regime 

The SMR is dependent on the available water holding capacity (AWHC) in relation to the estimated 
depth of the water table.  If the water table is estimated to be >100 cm below surface an inferred 
AWHC is determined based on the soil textures of the profile, and each unique texture is weighted by 
horizon thickness and the AWHC multiplier to obtain the SMR.  Modifiers such as coarse fragments, 
impermeable layers, textural layering and landscape are also considered in the calculation.  For soils 
with an estimated water table depth <100 cm, the SMR is determined by categories in a table which 
take into consideration the presence and abundance of gleying and mottling, surface organic 
horizons, slope position, depth to water table, and common textures (CEMA, 2006). 

Soil Nutrient Regime 

The SNR is calculated using soil organic carbon (c), total nitrogen (N) and the C:N ratio of the 
0-20 cm layer of the soil, this includes all horizons starting in the top 20 cm of the profile (CEMA, 
2006).  For organic soils, the top 20 cm of organic material is utilized for the SNR calculations. 

The base rating of the soil is the total of the SMR and the SNR.  Deductions from the base rating are 
then made based on the soil chemical and physical properties recorded in the top 1.0 m of the 
sampled horizon.  The impacts of limiting factors are adjusted accordingly to display incremental 
decreases in potential impacts with depth.  The final land rating is the difference between the base 
rating and limiting factors in the topsoil, upper subsoil and lower subsoil.  A brief description of the 
limiting factors utilized in the land capability classification of the Project include: 

• Soil structure (Subclass D) – Deductions are based on the structure and consistence of the 
soil in the 0-20, 20-50 and 50-100 cm ranges.  Deductions to the overall rating are impacted 
by firm to hard consistence and large to massive soil structure. 

• Soil fertility (Subclass F) – The ratio of carbon to nitrogen (C:N ratio) and the amount of 
organic carbon and nitrogen in the litter and topsoil horizons and the percent sand in the 
topsoil and upper subsoil horizons are used to determine the nutrient regime of a soil profile.  
Subclass F is applied if the SNR indices indicate a poor nutrient rating.   
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• Soil Reaction – pH (Subclass V) – Soil pH values outside of the optimal range (5.0-7.0 for this 
application) trigger capability deductions in the 0-20, 20-50 and 50-100 cm ranges. 

• Soil Drainage – poor drainage (Subclass W) – Deductions are based on the depth to the 
apparent water table and/or the estimated soil moisture regime.  Hygric, aerated, hygric 
reduced, subhydric and hydric all contain this subclass as a limitation. 

• Soil Moisture – very dry (Subclass X) – Deductions to overall rating are impacted by water 
moving rapidly in relation to supply (LCCS 3rd Edition). 

Forest soil capabilities were determined for SLMs (i.e., HRR9/U1l) through amalgamation of individual 
soil series ratings of dominant (>60%), co-dominant (30-60%) and significant soils (10-30%) estimated 
to occur in each SLM.  The following outlines the steps carried out to obtain the amalgamated ratings: 

• Land capability ratings were calculated for the main soil series and variants found in the LSA 
(Table 4).  Morphological and analytical data for sampled profiles within the area played a key 
role in determining basic index points.  In addition, data from the MEMS Data Base with 
amalgamation of publically available data were also consulted. 

• Calculations for soil series and variants were facilitated by use of the “LCCS Calculator 2006” 
program, which is an MS Excel application designed to automatically calculate index points 
(rating), class, and subclasses based on inputted soil profile data. 

• Final land capability ratings for mapping units were then calculated by amalgamating ratings 
for each series/variant within SLMs, weighted according to the proportion of each soil type 
expected to occur within the SLM. 

• The final land capability rating for an SLM is then placed into a land capability class based on 
rating ranges as described in LCCS (CEMA, 2006), which have been summarized in 
Table C-1. 

• The LCCS baseline output summary tables for representative soil series are provided in  
Table C-2. 
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Table C-1 Final Land Capability Classes and Rating Ranges as per the Land Capability 
Classification System for Forest Ecosystems in the Oil Sands (CEMA 2006) 

Land Capability 
Ratings Range* 

Land Capability Class* Description* 

81-100 Class1 No significant limitations to supporting 
productive forestry. 

61-80 Class 2 
Some limitations that are moderately limiting for 
forest production, increased inputs are required 
in order to make feasible. 

41-60 Class 3 
Limitations are moderately severe for forest 
production, not likely that increased inputs will 
offset limitations. 

21-40 Class 4 Limitations are severe, and cannot be feasibly 
corrected with existing practice. 

0-20 Class 5 Limitations are so severe that forest production 
is not possible. 

*All data extracted from the Land Capability Classification System for Forest Ecosystems in the Oil Sands (CEMA 2006). 



  
 Value Creation Inc. 
 Baseline Soil Survey and Impact Assessment 
Millennium EMS Solutions Ltd. August 2012 
 

 Page C4 10-033NE 

 

Table C-2 Baseline LCCS Output Summary Information 

SITEID TYPE DT-
WT 

AW-
HC 

LAY-
ER 

MOD 
LAND 
MOD 

ADJA 
WHC 

SMR_ 
INDEX 

SMR_ 
SUB TOC TON CN NUT 

RET 
CUM 
SNR 

SNR_ 
INDEX 

SNR_ 
SUB 

BASE_ 
RATING 

D_ 
TS 

V_ 
TS 

N_ 
TS 

Y_ 
TS 

TS 
DED ISR D_ 

US 
V_ 
US 

N_ 
US 

Y_ 
US 

US 
DED 

D_ 
LS 

V_ 
LS 

N_ 
LS 

Y_ 
LS 

LS 
DED 

TOT 
DED FLR LCC GEN 

NOT DET NOT LCCS- 
VER 

CHTzr Natural 30 0 0 0 0 24 W 26.4 2.6 10 6 18 15 - 39 40.0 25.0 0.0 0.0 16 23 40.0 20.0 0.0 0.0 6 40.0 20.0 0.0 0.0 3 25 14 5 WD WD123V123 2006.06.14 

HRR Natural >100 165 0 0 165 66 - 53.2 2.7 20 6 18 15 - 81 5.3 15.0 0.0 0.0 12 69 26.7 15.0 0.0 0.0 12 12.0 6.0 0.0 0.0 3 27 54 3 VD D2 2006.06.14 

HRRgl Natural 90 0 0 0 0 80 - 103.8 5.1 20 5 21 15 - 95 3.5 15.0 0.0 0.0 14 81 15.3 11.0 0.0 0.0 8 30.0 0.0 0.0 0.0 8 30 65 2 VD D3 2006.06.14 

MIL Natural 130 80 0 0 80 24 X 42.1 1.8 23 0 12 5 F 29 0.0 11.3 0.0 0.0 3 26 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0 3 26 4 XF XF 2006.06.14 

MILfi Natural >100 128 0 0 128 52 - 48.9 1.9 26 3 15 10 - 62 0.0 4.5 0.0 0.0 3 59 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0 3 59 3 
 

- 2006.06.14 

MLDxs Natural 50 0 0 0 0 0 W 98.9 2.8 35 0 12 5 F 5 0.0 15.0 0.0 0.0 1 4 0.0 15.0 0.0 0.0 0 2.5 0.0 0.0 0.0 0 1 4 5 WF WF 2006.06.14 

MLDys Natural 25 0 0 0 0 0 W 462.0 17.1 27 0 16 10 - 10 0.0 15.0 0.0 0.0 2 8 0.0 15.0 0.0 0.0 1 0.0 15.0 0.0 0.0 0 3 7 5 W W 2006.06.14 

MNSaapt Natural 75 0 0 0 0 24 W 19.2 0.9 21 6 14 10 - 34 4.0 0.0 0.0 0.0 1 33 24.7 7.3 0.0 0.0 5 30.0 17.0 0.0 0.0 3 9 25 4 W WD23 2006.06.14 

MRN Natural 30 0 0 0 0 0 W 56.4 0.9 63 0 8 0 F 0 0.0 0.0 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0 12.0 6.0 0.0 0.0 0 0 0 5 WF WF 2006.06.14 

MRNxc Natural >100 0 0 0 0 0 W 56.4 0.9 63 0 8 0 F 0 0.0 0.0 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0 16.0 8.0 0.0 0.0 0 0 0 5 WF WF 2006.06.14 

MUS Natural >100 0 0 0 0 0 W 72.5 1.1 66 0 10 5 F 5 0.0 0.0 0.0 0.0 0 5 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0 0 5 5 WF WF 2006.06.14 

MUSym Natural 60 0 0 0 0 0 W 56.4 0.9 63 0 8 0 F 0 0.0 0.0 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0 0 0 5 WF WF 2006.06.14 

PEAco Natural >100 143 0 0 143 52 - 46.7 2.4 19 4 16 10 - 62 3.0 15.0 0.0 0.0 9 53 8.3 10.0 0.0 0.0 4 0.0 4.0 0.0 0.0 1 14 48 3 - - 2006.06.14 

SUT Natural 110 137 0 0 137 52 - 12.8 0.9 14 3 13 10 - 62 0.5 14.3 0.0 0.0 9 53 10.0 0.0 0.0 0.0 4 22.0 0.0 0.0 0.0 4 17 45 3 - D3 2006.06.14 

WHMpt Natural 65 0 0 0 0 24 W 19.2 0.9 21 6 14 10 - 34 11.3 0.0 0.0 0.0 4 30 10.0 10.0 0.0 0.0 2 13.0 10.0 0.0 0.0 1 7 27 4 W W 2006.06.14 

WNF Natural >100 153 0 0 153 66 - 114.0 6.7 17 4 20 15 - 81 0.0 15.0 0.0 0.0 12 69 0.0 15.0 0.0 0.0 7 26.0 18.0 0.0 0.0 6 25 56 3 VD D3 2006.06.14 

WNFgl Natural >100 0 0 0 0 80 - 121.6 6.0 20 4 20 15 - 95 0.0 15.0 0.0 0.0 14 81 0.0 15.0 0.0 0.0 8 8.4 3.3 0.0 0.0 2 24 71 2 VD - 2006.06.14 
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Land Capability Classification System for Forest Ecosystems in the Oil Sands – Reclaimed 
Forest Capability Calculations 

The same methodology outlined above was used to calculate the capability of reclaimed soils.  
However, several assumptions were required in order to estimate the post disturbance soil physical 
and chemical regimes.  The assumptions include: 

Mineral soils 

• Salvaged soil will consist of a mixture of mineral A horizon and overlying litter/surface peat 
material, referred to as “topsoil lift”.  It is anticipated that the replaced topsoil will have 
chemical characteristics similar to pre-disturbance conditions with the exception of a slight 
decrease in overall organic material content (in comparison to an undisturbed LFH layer) due 
to admixing of the litter layer with the mineral A horizon.  However, the amalgamation of the 
litter and mineral topsoil may result in an increased growing medium in the top 20 cm of the 
reclaimed profile. 

• It is estimated that overall topography of the reclaimed landscape will have similar slopes then 
presently found (natural conditions).  Generally, the moisture regime of reclaimed upland 
mineral landscapes is anticipated to return to mesic or subhygric conditions since relief and 
drainage variability will not be as pronounced as found in the natural state. 

• Contouring of steep slopes in the study area will increase admixing of upper and lower subsoil 
materials.  Chemical and physical characteristics of the upper and lower subsoil were blended 
in interpretative calculations to simulate soil salvage and placement activities during 
construction. 

• Material deemed to be upper subsoil will be ripped to minimize compaction and improve 
structure.   

• Organic material will be mixed with mineral soil, specifically in the topsoil lift.  The SNR 
calculations accounted for decreases in the overall organic carbon available in the 
replacement topsoil. 

• Areas that sustain high traffic throughout the life of the Project will be ripped and contoured to 
alleviate potential compaction issues.  However, the resultant subsoil profiles will remain 
slightly firmer and contain larger soil peds (structural units) than undisturbed profiles. 

Gleysolic Soils 

• Due to the variability in peat and mineral horizons in map units (SLMs) dominated by Gleysolic 
soils, some attribute values were blended for ratings data. 

• Reclamation of low-lying areas includes preparation of the subsoil material (contouring and 
decompaction) and even replacement of the topsoil lift material. 
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• It is assumed that upper (and potentially lower) subsoil material will be used for contouring of 
the area; therefore, soil attributes of the upper and lower subsoil were blended appropriately. 

Organic Soils 

Calculations were based on the following soil salvage, construction, and reclamation activities in 
areas of Organic soils: 

Organic soils with peat thickness greater than 1 m: 
• Peat deposits more than 1 m in thickness are to be left in place throughout the life of the 

Project. 
• The organic material will be padded over with material from a suitable borrow location. 
• At the time of site reclamation, the pads will be removed and the peat material will be 

conditioned (i.e., ripped and tilled to reduce compaction) to promote vegetation re-
establishment and appropriate surface and sub-surface water flow. 

• However, as discussed in the C&R Plan, options other than padding over the organic 
landscapes do exist and may occur under various circumstances, depending on field level 
decisions, and equipment efficiencies and economics. 

Organic soils with peat thickness less than 1 m: 
• Peat deposits less than 1 m in thickness are to be salvaged and stockpiled for replacement at 

reclamation. 
• At the time of site reclamation, organic landscapes will have the pad material re-contoured to 

provide either a transitional or upland landscape followed by replacement of salvaged peat 
materials; 

• Pad material deemed to be subsoil will be ripped to minimize compaction and improve 
structure.   

• The moisture regime of reclaimed organic landscapes is expected to be hygric (aerated and/or 
reduced) or potentially drier.  However, LCCS doesn’t allow using subhygric or hygric aerated 
moisture regimes in rating calculations for reclaimed profiles (Appendix A in LCCS document), 
therefore hygric reduced moisture regime was used for calculations as it is considered to be 
an appropriate average moisture regime for the recontoured former pad areas. 

Table C-3 displays the LCCS output summary information for the reclaimed profiles. 
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Table C-3 Reclaimed LCCS Output Summary Information 

SITEID TYPE DT-
WT 

AW-
HC 

LAY-
ER 

MOD 
LAND 
MOD 

ADJA 
WHC 

SMR_ 
INDEX 

SMR_ 
SUB TOC TON CN NUT 

RET 
CUM 
SNR 

SNR_ 
INDEX 

SNR_ 
SUB 

BASE_ 
RATING 

D_ 
TS 

V_ 
TS 

N_ 
TS 

Y_ 
TS 

TS 
DED ISR D_ 

US 
V_ 
US 

N_ 
US 

Y_ 
US 

US 
DED 

D_ 
LS 

V_ 
LS 

N_ 
LS 

Y_ 
LS 

LS 
DED 

TOT 
DED FLR LCC GEN 

NOT 
DET 
NOT LCCS- VER 

CHTzrrec Reclaimed 30 0 0 0 0 0 W 248.3 6.7 37 2 16 10 - 10 0.0 0.0 0.0 0.0 0 10 23.0 15.3 0.0 0.0 2 30.0 20.0 0.0 0.0 1 3 7 5 W WD23V3 2006.06.14 

HRRglrec Natural 90 0 0 0 0 80 - 93.4 4.6 20 6 20 15 - 95 1.5 13.5 0.0 0.0 13 82 15.0 0.0 0.0 0.0 8 15.0 0.0 0.0 0.0 4 25 70 2 VD - 2006.06.14 

HRRrec Reclaimed >100 172 0 0 172 66 - 42.2 2.2 19 6 16 10 - 76 0.0 15.0 0.0 0.0 11 65 13.5 1.5 0.0 0.0 6 15.0 0.0 0.0 0.0 3 20 56 3 VD - 2006.06.14 

MILfirec Reclaimed >100 140 0 0 140 52 - 45.3 1.8 25 4 14 10 - 62 0.0 8.3 0.0 0.0 5 57 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0 5 57 3 - - 2006.06.14 

MILrec Reclaimed 130 80 0 0 80 24 X 36.8 1.6 23 0 10 5 F 29 0.0 15.0 0.0 0.0 4 25 14.0 1.0 0.0 0.0 2 15.0 0.0 0.0 0.0 1 7 22 4 XF XF 2006.06.14 

MLDxsrec Reclaimed 80 0 0 0 0 24 W 248.0 9.6 26 0 16 10  34 0.0 15.0 0.0 0.0 5 29 0.0 15.0 0.0 0.0 3 19.2 5.4 0.0 0.0 2 10 24 4 W W 2006.06.14 

MLDysrec Reclaimed 5 0 0 0 0 0 W 462.0 17.1 27 0 16 10 - 10 0.0 15.0 0.0 0.0 2 8 0.0 15.0 0.0 0.0 1 0.0 15.0 0.0 0.0 0 3 7 5 W W 2006.06.14 

MNSaaptrec Reclaimed 75 0 0 0 0 24 W 100.8 2.5 40 4 14 10 - 34 5.3 3.5 0.0 0.0 2 32 15.0 10.0 0.0 0.0 3 15.0 10.0 0.0 0.0 2 7 27 4 W W 2006.06.14 

MRNrec Reclaimed 80 0 0 0 0 24 W 56.4 0.9 63 0 8 0 F 24 0.0 0.0 0.0 0.0 0 24 0.0 0.0 0.0 0.0 0 22.2 7.4 0.0 0.0 2 2 22 4 WF WFD3 2006.06.14 

MRNxcrec Reclaimed 80 0 0 0 0 24 W 56.4 0.9 63 0 8 0 F 24 0.0 0.0 0.0 0.0 0 24 0.0 0.0 0.0 0.0 0 22.2 7.4 0.0 0.0 2 2 22 4 WF WFD3 2006.06.14 

MUSrec Reclaimed 10 0 0 0 0 0 W 72.4 1.1 66 0 10 5 F 5 0.0 0.0 0.0 0.0 0 5 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0 0 5 5 WF WF 2006.06.14 

MUSycrec Reclaimed 10 0 0 0 0 0 W 56.4 0.9 63 0 8 0 F 0 0.0 0.0 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0 0 0 5 WF WF 2006.06.14 

PEAcorec Reclaimed >100 147 0 0 147 66 - 36.8 1.8 20 5 15 10 - 76 0.0 15.0 0.0 0.0 11 65 12.0 3.0 0.0 0.0 5 15.0 0.0 0.0 0.0 3 19 57 3 - - 2006.06.14 

SUTrec Reclaimed 110 138 0 0 138 52 - 101.5 4.1 25 3 17 10 - 62 0.0 15.0 0.0 0.0 9 53 10.5 4.5 0.0 0.0 4 15.0 0.0 0.0 0.0 3 16 46 3 - - 2006.06.14 

WHMptrec Reclaimed 65 0 0 0 0 24 W 108.9 3.6 30 6 20 15 - 39 1.5 1.0 0.0 0.0 1 38 15.0 10.0 0.0 0.0 4 15.0 10.0 0.0 0.0 2 7 32 4 W W 2006.06.14 

WNFglrec Natural >100 0 0 0 0 80 - 102.2 4.7 22 5 19 15 - 95 4.5 15.0 0.0 0.0 14 81 15.0 15.0 0.0 0.0 8 7.5 7.5 0.0 0.0 2 24 71 2 VD - 2006.06.14 

WNFrec Reclaimed >100 154 0 0 154 66 - 40.7 2.4 17 4 14 10 - 76 0.0 15.0 0.0 0.0 11 65 0.0 15.0 0.0 0.0 7 13.8 1.2 0.0 0.0 3 21 55 3 VD - 2006.06.14 
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Soil Quality Criteria Relative to Disturbance and Reclamation – Detailed Methodology and 
Assumptions 

This assessment followed the Soil Quality Criteria Relative to Disturbance and Reclamation 
Guidelines as specified for the northern forest region of Alberta (SQCWG 1987).  The A and B 
horizons were assessed for all applicable map units of the LSA.  Organic soil map units or map units 
dominated by soils with >40 cm of peat (peaty Gleysols) were not included in the assessment as the 
guidelines are specific to mineral soils.  Ratings categories of mineral soils included: 

Good (G) no or slight limitations that affect use as a plant growth medium; 
Fair (F) moderate limitations that affect use but can be overcome by proper planning 

and good management; 
Poor (P) severe limitations that make use questionable.  This does not mean the 

material cannot be used, but rather careful planning and very good 
management is required; and 

Unsuitable (U) chemical or physical properties are so severe reclamation would not be 
economically feasible or in some cases impossible (i.e., special reclamation 
strategies must be implemented and land use may be severely restricted). 

Each particular soil map unit within the LSA was rated based on typical soil series and variants found 
within each map unit.  Ratings were determined based on the following process: 

1. Each series/variant within a map unit was rated using the aforementioned information sources 
and the proportion of occurrence in the map unit accounted for (co-dominant vs. significant). 

2. The most limiting parameter for each soil series/variant identified the overall rating for that soil 
entity. 

3. Map unit ratings were determined by selecting the dominant ratings class for all series/variants 
within each map unit.  If two ratings classes appeared co-dominant, the overall rating for the 
map unit was displayed as a range of the two co-dominant ratings (i.e., F-P). 

The rating criteria used in this assessment is presented in Table D-1 (topsoil) and Table D-2 (subsoil).  
Table D-3 displays the ratings for all sampled profiles collected within the LSA. 
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Table D-1 Criteria for Evaluating Suitability of Surface Material (topsoil) for 
Revegetation in the Northern Forest Region 

Rating 
Parameter 

Good (G) Fair (F) Poor (P) Unsuitable (U) 

Reaction (pH)1 5.0-6.5 4.0-5.0 & 6.5-7.5 3.5-4.0 & 7.5-9.0 <3.5 and >9.0 
Salinity (E.C.)2 

(dS/m) 
<2 2-4 4-8 >8 

Sodicity (SAR)2 <4 4-8 8-12 >123 
Saturation %3 30-60 20-30, 60-80 15-20, 80-120 <15 and >120 
Stoniness/Rockiness4  
(% Area) 

<30/<20 30-50/20-40 50-80/40-70 >80/>70 

Texture SL, FSL, VFSL, L, SiL CL, SCL, SiCL S, LS, SiC, C, HC  
Moist Consistence Very friable, Friable Loose, Firm Very firm Extremely firm 
CaCO3 Equivalent (%) <2 2-20 20-70 >70 

Table adapted from Soil quality criteria relative to disturbance and reclamation guidelines as specified for the northern forest 
region of Alberta (SQCWG 1987). 

 pH values presented are most appropriate for trees, primarily conifers.  Where reclamation objective is for other end land uses, 
such as erosion control, and where other plant species may be more important refer to the topsoil table of the Plains region. 

 Limits may vary depending on plant species to be used. 
 Materials characterized by a SAR of 12 to 20 may be rated as poor if texture is sandy loam or coarser and saturation % is less 

than 100. 
 <25 cm diameter stones/rocks intercepting surface. 

 

Table D-2 Criteria for Evaluating the Suitability of Subsurface Material (subsoil) for 
Revegetation in the Northern Forest Region 

Rating 
Parameter Good (G) Fair (F) Poor (P) Unsuitable (U) 

Reaction (pH)1 5.0-7.02 4.0-5.0 & 7.0-8.02 3.5-4.0 & 8.0-9.0 <3.5 and >9.0 

Salinity (E.C.)3 
(dS/m) 

<3 3-5 5-8 >8 

Sodicity (SAR) <4 4-8 8-12 >124 

Saturation (%) 30-60 20-30, 60-80 15-20, 80-100 <15 and >100 
Coarse Fragments 
(% / Vol) <305 / <156 30-505 / 15-306 50-705 / 30-506 >705 / >506 

Texture FS, SL, VFSL, L, 
SiL CL, SiC, SiCL S, LS, SiC, C, HC Bedrock 

Moist Consistence Very friable, Friable, 
Firm Loose, Very firm Extremely firm Hard rock 

CaCO3 Equivalent (%) <5 5-20 20-70 >70 

Table adapted from the Soil Quality Criteria Relative to Disturbance and Reclamation Guidelines as specified for the northern forest 
region of Alberta (SQCWG 1987). 
1 pH values presented are most appropriate for trees, primarily conifers.  Where reclamation objective is for other end land uses, 

such as erosion control, and where other plant species may be more important refer to the topsoil table of the Plains region. 
2 Higher value takes into consideration that in the lower lift the pH values of the soils are generally higher.  Normally the pH 

rating should not be different than subsoil from other regions. 
 3 Limit may vary depending on plant species to be used. 

4 Materials characterized by an SAR of 12 to 20 may be rated as Poor if texture is sandy loam or coarser and saturation % is 
less than 100. 

 5 Matrix texture (modal) finer than sandy loam. 
 6 Matrix texture (modal) sandy loam and coarse 
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Table D-3 Soil Quality Working Group (1987) Soil Suitability Ratings for Sampled Soil Horizons within the LSA 

Site Soil Series Horizon Depth pH EC1 SAR2 Saturation Texture Reclamation Suitability 
#   (cm)  (dS/m)  (%)  Rating and Limitations 3,4 

VBP018 MIL 

LFH 5-0 4.59 0.103 <0.10 37.9 - - 
Ahe 0-5 4.59 0.103 0.1 37.9 Sand POOR-5 
Ae 5-15 4.68 0.064 0.2 27.4 Sand POOR-5 
Bm 15-27 5.05 0.049 0.2 23.7 Sand POOR-5 
BC 27-110 5.95 0.049 0.29 27.6 Sand POOR-5 
C 110-130 6.25 0.03 0.2 27.5 Sand POOR-5 

          

VJJ005 HRR 

LFH 5-0 5.89 0.679 <0.10 322 - - 
Ahe 0-3 4.66 0.169 <0.10 54.9 Sandy loam FAIR-1,6 
Ae 3-13 5.13 0.094 0.15 22.4 Loam FAIR-4,6 
Bt 13-45 5.56 0.179 0.30 44.7 Clay POOR-5 
BC 45-80 5.26 0.139 0.53 49.1 Clay POOR-5 
Ck1 80-90 6.58 0.407 0.22 43.2 Clay  loam FAIR-5 
Ck2 90-110 7.17 0.378 0.21 37.9 Sandy clay loam FAIR-1,5 

          

VKP009 MLDxs 

Of 0-33 4.48 0.242 0.26 1100 - - 
Om 33-50 4.65 0.218 0.15 509 - - 
Of 50-75 5.12 0.221 0.20 81.2 - - 
Cg 75-120 5.22 0.177 0.19 42.9 Sandy Loam GOOD 

          

VRM006 HRR 

Om 12-0 5.35 0.549 <0.10 492 - - 
Ae 0-13 4.66 0.116 0.18 23.9 Loam FAIR-1,4 
Bt 13-35 4.69 0.116 0.34 30.5 Sandy Clay Loam FAIR-1,5 
BC 35-70 4.81 0.512 2.76 38.8 Clay  Loam FAIR-1,5 

Ckgj 70-100 5.76 0.281 0.37 41.3 Clay  Loam FAIR-5 
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Table D-3 Soil Quality Working Group (1987) Soil Suitability Ratings for Sampled Soil Horizons within the LSA 

Site Soil Series Horizon Depth pH EC1 SAR2 Saturation Texture Reclamation Suitability 
#   (cm)  (dS/m)  (%)  Rating and Limitations 3,4 

VRM016 PEAco 

LFH 4-0 - - - - - - 
Ae1 0-3 4.88 0.072 0.17 21.2 Loamy Sand POOR-5 
Ae2 3-17 4.88 0.072 0.17 21.2 Loamy Sand POOR-5 
AB 17-25 4.95 0.079 0.16 18.3 Sandy Loam POOR-4 
Bt 25-40 4.73 0.136 0.30 30.9 Clay  Loam FAIR-1,5 

Ck1 40-80 6.00 0.330 0.15 31.5 Sandy Loam GOOD 
Ck2 80-100 7.51 0.271 0.15 31.7 Sandy Loam FAIR-1 

          

VRM023 MNSaapt 

Om 15-0 - - - - - - 
Btg1 0-12 6.18 0.252 0.46 34.8 Clay  Loam FAIR-5 
Btg2 12-28 6.55 0.235 0.53 40.0 Clay POOR-5 
BCg 28-65 7.48 0.271 0.41 32.8 Sandy Clay Loam FAIR-1,5 
Ckgj 65-100 7.71 0.333 0.50 39.5 Clay  Loam FAIR-1,5,7 

          

VPM007 MLDxm 
Of 0-50 7.29 0.656 0.13 913 - - 
Om 50-80 -    - - 
Ck 80-220 7.69 0.424 0.26 138 Clay  loam UNSUITABLE-4,7 

          
VPM026 MRN 

Of 0-70 6.93 0.233 0.16 1490   
Cg 70-100 7.23 0.486 0.38 35.4 Sandy Clay Loam FAIR-1,5 

          

VPM024 CHTzr 
Of 30-10 3.89 0.340 0.13 428 - - 
Oh 10-0 6.71 0.365 0.11 223 - - 
Ckg 0-100 7.71 0.238 0.21 53.1 Clay POOR-5 

1 Electrical Conductivity 
2 Sodium Adsorption Ratio 
3 Sampled topsoil horizons (A horizons) compared to upper lift criteria and subsoil horizons (B and/or C) horizons compared to lower lift criteria.  In instances where there is no A horizon 

the B horizon is rated as upper lift material. 
4 Limitations: 1 - pH, 2 - EC, 3 - SAR, 4 – Saturation (%), 5 – Texture, 6 – Consistence, 7 – CaCO3 Equivalent 
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Table E-1 Site Inspection List for All Sites Collected within the LSA for 2008-2010 

Site Date Easting Northing PM 
Group 

Surface 
Expression Drainage Order Subgroup Series Horizon Depth Texture Consis-

tence 

V2JJ001 16-Jun-12 492626 6288548 M4 U1l W LUV O.GL HRR 

LFH 7-0 - - 
Ae 0-11 FSL Fr 
Bt1 11-30 CL Fi 
Bt2 30-60 CL Fi 
BC 60-90 CL Fi 
Ck 90-105 CL-SCL Fi 

V2JJ002 16-Jun-12 492886 6290009 M4 U1l P GLEY O.LG MNSaa 

LFH 9-0 - - 
Aegj 0-11 FSL-L NPc 
ABg 11-31 SL-SCL SPc 
Btg 31-58 SCL Scp 
BCg 58-85 SCL-CL Pc 
BCgj 85-100 SCL-CL Pc 

V2JJ003 16-Jun-12 492336 6288040 L12 O1 VP ORG T.M MRN 

Om 0-50 - - 
Cg 50-80 SL-SCL Fi 
IICg 80-100 C-HC VPc 

V2JJ004 16-Jun-12 491930 6288084 M4 U1l W LUV O.GL HRR 

LFH 6-0 - - 
Ae 0-14 SL Fr 
AB 14-31 L-SL Fr 
Bt 31-65 SCL Fi 
BC 65-100 CL-SCL Fi 

V2JJ005 17-Jun-12 492286 6288369 P1 O1 VP ORG T.M MUSym 

Of 0-14 - - 
Om 14-130 - - 
C 130-140 SiCL Fi 

V2JJ006 17-Jun-12 491976 6288506 M4 U1l W LUV O.GL HRR 

LFH 8-0 - - 
Ae 0-12 FSL Fr 
Bt 12-60 SCL-CL Fi 
BC 60-95 CL Fi 
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Table E-1 Site Inspection List for All Sites Collected within the LSA for 2008-2010 

Site Date Easting Northing PM 
Group 

Surface 
Expression Drainage Order Subgroup Series Horizon Depth Texture Consis-

tence 

V2JJ007 17-Jun-12 491549 6288559 L12 O1 VP ORG T.M MLDxm 
Om 0-43 - - 
Cg 43-100 CL Fi 

V2JJ008 17-Jun-12 491257 6288845 L3 L1 P GLEY O.LG WHMaaxt 

LFH 8-0 - - 
Aeg 0-11 CL Pc 
Btg 11-55 CL Pc 
IICkgj 55-80 C Pc 
IICk 80-100 C Pc 

V2JJ009 17-Jun-12 491266 6288097 P1 O1 VP ORG T.M MUSym 

Of 0-10 - - 
Om 10-110 - - 
C 110-120 FSL Fr 

V2JJ010 17-Jun-12 491029 6286939 P1 O1 VP ORG TY.M MUS 
Of 0-10 - - 
Om 10-220 - - 

V2JJ011 18-Jun-12 492160 6286758 P1 O1 VP ORG TY.M MUS 
Of 0-14 - - 
Om 14-140 - - 

V2JJ012 18-Jun-12 487681 6289340 M4 U1l W LUV O.GL HRR 

LFH 5-0 - - 
Ae 0-13 SL Fr 
Bt 13-50 SCL Fi 
BC1 50-70 SCL Fi 
BC2 70-100 SCL Fi 

V2JJ13 18-Jun-12 487744 6289424 M4 U1l MW LUV O.GL HRR 

LFH 6-0 - - 
Ae 0-3 SiL Fr 
Aegj 3-23 SiL Fr 
Bt 23-65 CL Fi 
BC 65-85 SCL Fi 
Ck 85-100 SCL Fi 
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Table E-1 Site Inspection List for All Sites Collected within the LSA for 2008-2010 

Site Date Easting Northing PM 
Group 

Surface 
Expression Drainage Order Subgroup Series Horizon Depth Texture Consis-

tence 

V2JJ14 18-Jun-12 488120 6289324 M4 U1l I LUV GL.GL HRRgl 

LFH 8-0 - - 
Aegj 0-25 SL Fr 
Btgj 25-55 SCL Fi 
BCgj1 55-70 CL-SCL Fi 
BCgj2 70-100 CL-SCL Fi 

V2JJ15 19-Jun-12 487803 6289017 M4 U1l I LUV GL.GL HRRgl 

LFH 8-0 - - 
Ae 0-8 SiL Fr 
Btgj 8-60 CL Fi 
BCgj 60-80 CL Fi 
BC1 80-90 SCL Fr 
BC2 90-100 CL Fi 

V2JJ16 19-Jun-12 488447 6288883 M4 U1l W LUV O.GL HRR 

LFH 9-0 - - 
Ae1 0-5 FSL Fr 
Ae2 5-30 FSL Fr 
Bt 30-45 CL Fi 
BC1 45-70 FSL VFr 
BC2 70-100 CL-SCL Fi 

V2JJ17 19-Jun-12 488342 6289716 M4 U1l P GLEY O.LG MNSaa 

LFH 6-0 - - 
Aegj 0-15 SiL SPc 
Btg 15-60 SCL SPc 
BCg 60-90 SCL SPc 
Ckg 90-100 SCL spc 

V2JJ18 19-Jun-12 488523 6289338 L2 U1l I LUV GL.GL WNFgl 

LFH 9-0 - - 
Ae 0-6 SL Fr 
Btgj 6-55 SL Fr 
IIBC1 55-70 CL-SCL Fi 
IIBC2 70-100 CL-SCL Fi 
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Table E-1 Site Inspection List for All Sites Collected within the LSA for 2008-2010 

Site Date Easting Northing PM 
Group 

Surface 
Expression Drainage Order Subgroup Series Horizon Depth Texture Consis-

tence 

V2JJ19 20-Jun-12 484777 6288309 L12 O1 VP ORG T.M MRN 

Of 0-10 - - 
Om 10-95 - - 
C 95-110 CL-SCL Fi 

V2JJ20 20-Jun-12 483389 6289012 L12 O1 VP ORG T.M MRN 
Om 0-50 - - 
C 50-100 CL Pc 

V2JJ21 20-Jun-12 483459 6289631 L13 O1 VP ORG T.M MUSyc 

Of 0-40 - - 
Om 40-115 - - 
Cg 115-125 C Pc 

V2JJ22 20-Jun-12 483920 6289594 M4 L1 P GLEY O.LG MNSaa 

LFH 8-0 - - 
Btg 0-60 CL SPc 
BCg 60-90 CL SPc 
Ckgj 90-100 CL scp 

V2JJ23 21-Jun-12 484989 6289298 M4 U1l MW LUV O.GL HRR 

LFH 7-0 - - 
Ae1 0-11 VFSL Fr 
Ae2 11-18 VFSL Fr 
Bt 18-70 CL Fi 
BC 70-100 CL Fi 

V2JJ25 22-Jun-12 485099 6289697 P2 O1 VP ORG T.M MLDym 
Of 0-20 - - 
Om 20-150 - - 
C 150-160 CL Pc 

V2JJ26 22-Jun-12 485344 6289396 P1 O1 P ORG TY.M MLD 
Of 0-15 - - 
Om 15-210 - - 

V2JJ27 22-Jun-12 485830 6289608 L12 O1 VP ORG T.M MUSxm 
Om 0-70 - - 
Cg 70-100 CL Pc 
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Table E-1 Site Inspection List for All Sites Collected within the LSA for 2008-2010 

Site Date Easting Northing PM 
Group 

Surface 
Expression Drainage Order Subgroup Series Horizon Depth Texture Consis-

tence 

V2JJ28 22-Jun-12 485785 6289387 C2 H1l R BRUN E.DYB MIL 

LFH 1-0 - - 
Ae 0-20 CS Lo 
Bm 20-100 CS Lo 
BC 100-140 CS Lo 

V2JJ29 22-Jun-12 484996 6289384 M4  W LUV O.GL HRR 

LFH 7-0 - - 
Ae 0-20 SC Fr 
Bt 20-50 CL Fi 
BC1 50-70 SCL Fr 
BC2 70-100 CL Fi 

V2JJ33 23-Jun-12 487226 6287421 M4 H1l P GLEY O.G STP 

Of 34-17 - - 
Om 17-0 - - 
Bgk 0-28 SCL Fi 
Ckg 28-83 SCL Fi 

VBP001 05-Aug-10 491525 6289304 L11 O1 P ORG TFI.M MLDxs 

Of 0-40 - - 
Om 40-85 - - 
Oh 85-100 - - 
Cg 100-115 FSL Fr 

VBP002 05-Aug-10 491098 6289900 M4 U1l MW LUV O.GL HRR 

Of 9-0 - - 
Ae 0-10 SL Fr 
ABgj 10-21 SCL Fr 
Btgj 21-65 L-CL Fi 
BC 65-100 CL Fi 

VBP003 05-Aug-10 491088 6289704 L13 U1l P GLEY O.G CHTpt 

Of 35-16 - - 
Om 16-0 - - 
Bg 0-20 CL-C Pc 
Cg 20-110 C-HC VPc 
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Table E-1 Site Inspection List for All Sites Collected within the LSA for 2008-2010 

Site Date Easting Northing PM 
Group 

Surface 
Expression Drainage Order Subgroup Series Horizon Depth Texture Consis-

tence 

VBP004 05-Aug-10 491664 6290064 M4 U1l I LUV GL.GL HRglpt 

LF 15-0 - - 
Ae 0-13 SCL VFr 
Btgj 13-70 CL-C Fi 
BCg 70-85 CL-C Fi 
Cgj 85-105 SCL VPc 

VBP005 05-Aug-10 491482 6289778 M4 U1l MW LUV O.GL HRR 

LF 7-0 - - 
Ae 0-12 SL-SCL Fr 
Btgj1 12-50 SCL Fi 
Btgj2 50-75 CL Fi 
BC 75-95 CL Fi 
Ck 95-100 SCL Fi 

VBP006 05-Aug-10 492353 6287622 L12 O1 VP ORG T.F MUSym 

Of 0-100 - - 
Om 100-110 - - 
Oh 110-130 - - 
Cg1 130-135 CL-SiCL Pc 
Cg2 135-145 LS NPc 
Cg3 145-170 CL Pc 

VBP007 05-Aug-10 491958 6287307 L13 O1 VP ORG TME.F MUSym 

Of 0-70 - - 
Om 70-105 - - 
Cg1 105-120 FSL Fr 
Cg2 120-130 CL-C VFi 

VBP008 05-Aug-10 491424 6288098 L11 01 VP ORG T.M MRN 

Of 0-20 - - 
Om 20-75 - - 
BCg 75-110 SL-SCL SPc 
Cg 110-130 LS NPc 
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VBP009 05-Aug-10 491929 6288379 M4 U1l W LUV O.GL HRRgr 

Of 10-0 - - 
Ae1 0-12 SL Fr 
Ae2 12-21 SL-LS Fr 
Bt 21-65 L Fr 
BC 65-70 SCL Fr 

VBP010 05-Aug-10 491011 6287628 M4 U1l W LUV O.GL HRR 

Of 11-0 - - 
Ae 0-11 FSL VFr 
Bt1 11-22 L-CL Fr 
Bt2 22-55 SiC-C Fi 
Ckgj 55-85 CL Fr 
Ck 85-95 LS VFr 
Ck 95-110 SCL Fi 

VBP011 05-Aug-10 490510 6287892 P1 O1 VP ORG TY.F MUS 
Of 0-165 - - 
Om 165-240 - - 

VBP012 05-Aug-10 490599 6288114 M4 U1l MW LUV O.GL HRR 

Of 9-0 - - 
Aegj 0-11 FSL VFr 
Btgj 11-65 C Fi 
BCgj 65-100 CL-C Fi 

VBP013 06-Aug-10 489357 6288197 C3 U1l W LUV O.GL PEAcoxs 

LFH 9-0 - - 
Ae1 0-11 LS VFr 
Ae2 11-20 SL VFr 
Bt 20-60 L Fr 
BC 60-105 S VFr 
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VBP014 05-Aug-10 489612 6288295 L2 U1l W BRUN E.EB SUT 

Of 13-0 - - 
Ahe 0-8 LS Fr 
Ae 8-19 LS Fr 
Btj 19-70 SL Fi 
IIBC 70-100 SCL Fi 

VBP015 05-Aug-10 489372 6287282 L20 U1l I BRUN GLE.DY
B SUTglxc 

Of 6-0 - - 
Ae 0-12 FS Lo 
Bm 12-45 S Lo 
BCgj 45-75 LS Lo 
IICgj 75-85 C Fi 
IICg 85-95 C Fi 
IICg 95-105 SCL Lo 

VBP016 05-Aug-10 489698 6287508 C1/C
3 U1l W BRUN E.DYB MILgr 

LFH 8-0 - - 
Ae 0-10 LS VFr 
Btj 10-55 FSL Fr 
BC 55-80 FSL VFr 
C 80-105 FSL VFr 

VBP017 07-Aug-10 490619 6287345 P1 O1 VP ORG ME.F MUS 
Of 0-90 - - 
Om 90-240 - - 

VBP018 07-Aug-10 489807 6289202 C2 U1l R BRUN E.DYB MIL 

LFH 4-0 - - 
Ahe 0-5 S VFr 
Ae 5-15 S VFr 
Bm 15-27 S Lo 
BC 27-110 S Lo 
C 110-130 S Lo 
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VBP019 07-Aug-10 489598 6289010 M4 U1l W LUV O.GL HRRgr 

LFH 11-0 - - 
Ae 0-9 LS VFr 
Bt1 9-33 C Fr 
Bt2 33-70 SCL Fr 
BC 70-95 SCL Fr 
Ck 95-100 SCL Fi 

VBP020 07-Aug-10 489810 6288795 M4 U1l MW LUV O.GL HRRst 

LFH 8-0 - - 
Ae1 0-6 LS VFr 
Ae2 6-24 L Fr 
Bt 24-45 SL-SCL Fi 

VBP021 07-Aug-10 490253 6288911 M4 U1l MW LUV O.GL HRR 

LFH 11-0 - - 
Ae1 0-5 SiL VFr 
Ae2 5-27 SL Fr 
Bt 27-50 SL-SCL Fi 
BC 50-95 CL-SCL Fi 
Ck 95-100 SL-SCL Fi 

VBP022 08-Aug-10 485120 6287384 L13 O1 VP ORG T.M MLDxc 

Of 0-9 - - 
Om 9-27 - - 
Oh 27-41 - - 
Cg 41-95 SiC-C VFi 
IICg 95-100 CL Fi 

VBP023 07-Aug-10 489097 6287576 M4 U1l MW LUV D.GL HRR 

LFH 8-0 - - 
Ahe 0-5 SiL VFr 
Ae1 5-13 SL-LS VFr 
Ae2 13-21 SL Fr 
Bt1 21-50 CL-SCL Fr 
BC2 50-70 SCL Fr 
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BC 70-80 SC Fr 
Ck 80-100 SCL Fr 

VBP024 07-Aug-10 489115 6287867 C2 U1h R BRUN E.DYB MILgr 

LFH 7-0 - - 
Ahe 0-8 FS VFr 
Bm 8-42 FS VFr 
BC 42-110 FS VFr 

VBP025 07-Aug-10 489095 6287319 M4 U1l MW LUV O.GL HRRgr 

LFH 7-0 - - 
Ae1 0-9 SiL VFr 
Ae2 9-30 SL VFr 
Bt 30-50 SCL Fr 

VBP026 07-Aug-10 488269 6287414 L13 O1 VP ORG T.H MLDxc 

Of 0-20 - - 
Om 20-40 - - 
Oh 40-90 - - 
Cg 90-120 C VPc 

VBP027 08-Aug-10 485769 6287262 L13 O1 VP ORG TME.F MUSxc 

Of 0-60 - - 
Om 60-95 - - 
Cg1 95-100 SiCL SPc 
Cg2 100-120 C VPc 

VBP028 08-Aug-10 486462 6287298 L12 O1 VP ORG T.M MLDxm 

Of 0-20 - - 
Om 20-75 - - 
Cg 75-130 SCL SPc 

VBP029 08-Aug-10 486688 6287416 L13 O1 P ORG T.M MUSxc 

Om 0-45 - - 
Ahj 45-65 C SPc 
Cg1 65-90 C VPc 
Cg2 90-110 SCL-SC Pc 
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VBP030 08-Aug-10 487543 6287313 C1 U1l R BRUN E.DYB FIRfi 

LFH 8-0 - - 
Ae1 0-6 SL VFr 
Ae2 6-27 L Fr 
Bm 27-65 SL Fr 

VJJ001 05-Aug-10 491607 6289326 F3 U1l I LUV GL.GL KME 

LFH 9-0 - - 
Ahe 0-12 SL-L VFr 
Aegj 12-26 FSL Fr 
Btgj 26-60 CL-C Fi 
BC1 60-80 C Fi 
BC2 80-100 C Fi 

VJJ002 05-Aug-10 491637 6288679 M4 U1l I LUV GL.GL HRRgl 

Of 6-0 - - 
Ae 0-10 LS Lo 
Aegj 10-16 LS Lo 
Btgj 16-70 CL Vfi 
BCgj 70-100 SiCL VFi 

VJJ003 05-Aug-10 491857 6288751 L12 O2 P GLEY R.G ELS 

Of 0-45 - - 
Cg 45-65 CL PL 
Cgj 65-100 CL PL 
Ck 100-120 CL-SCL pl 

VJJ004 05-Aug-10 491503 6289119 M4 U1l MW LUV O.GL HRR 

LFH 5-0 - - 
Ae 0-10 L Lo 
Aegj 10-20 L-CL Fr 
Bt 20-60 CL Fr 
BC 60-75 CL Fr-Fi 
Ck 75-90 SL-SCL Lo 
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VJJ005 05-Aug-10 491923 6289310 M4 U1l W LUV O.GL HRR 

LFH 5-0 - - 
Ahe 0-3 SL Lo 
Ae 3-13 L Lo 
Bt 13-45 C Fi 
BC 45-80 C Pc 
Ck1 80-90 CL Pc 
Ck2 90-110 SCL Pc 

VJJ006 05-Aug-10 491239
1 6289457 L2 U1l W LUV O.GL WNF 

LFH 7-0 - - 
Ae 0-9 L-SL Lo 
Aegj 9-43 SL Lo 
IIBt 43-55 SCL Pc 
IIBC1 55-80 CL Pc 
IIBC2 80-115 SiCL Pc 

VJJ007 05-Aug-10 492430 6289518 M4 U1l MW LUV O.GL HRR 

LFH 4-0 - - 
Ae 0-10 L-SL Lo 
Aegj 10-30 L-SL Lo 
BA 30-45 SCL Fr 
Bt 45-65 CL-SCL Fr 
BC1 65-95 CL-SCL Fr 
BC2 95-105 SL Fr 

VJJ008 05-Aug-10 492462 6290062 M4 U1l W LUV O.GL HRR 

LFH 8-0 - - 
Ae 0-5 SiL Fr 
Aegj 5-22 SL Fr 
Btj 22-49 CL Fi 
BC1 49-75 SiCL Fi 
BC2 75-95 SiCL Fi 
Ck 95+ SiCL Fi 
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VJJ009 05-Aug-10 492368 6287399 L12 O2 VP GLEY R.G ELS 

Of 0-50 - - 
Cg1 50-90 SCL SPc 
Cg2 90-100 SiL NPc 

VJJ010 06-Aug-10 491919 6287644 M4 U1l W LUV O.GL HRR 

LFH 5-0 - - 
Ae 0-11 L VFr 
BAgj 11-25 L Fr 
Bt 25-70 CL-SCL Fr 
BC1 70-90 CL-SCL Fr 
BC2 90-100 SiCL Pc 

VJJ011 06-Aug-10 491377 6288394 M4 U1l MW LUV GL.GL HRRgl 

Of 9-0 - - 
Ae 0-9 L VFr 
BAgj 9-21 L Fr 
Bt 21-50 CL Fi 
BC 50-80 CL Fi 
Ck 80-100 CL-C Fi 

VJJ012 06-Aug-10 491826 6287980 M4 U1l MW LUV GL.GL HRRgl 

Of 8-0 - - 
Ae 0-8 SL Fr 
BAgj 8-22 SL Fr 
Bt 22-50 CL Fi 
BC 50-90 SiCL Fi 
Ck 90-100 SiCL Fi 

VJJ013 06-Aug-10 491516 6287602 P2 O1 VP ORG TY.M MLD 
Om 0-160 - - 
Cg 160+ LS-S Lo 

VJJ014 06-Aug-10 491568 6287294 P2 O1 VP ORG TY.M MLD 
Om 0-195 - - 
Cg 195+ CL-C Fi 

VJJ015 06-Aug-10 491406 6287022 P2 O1 VP ORG TY.M MLD 
Om 0-160 - - 
Cg 160+ SiCL Pc 



  
 Value Creation Inc. 
 Baseline Soil Survey and Impact Assessment 
Millennium EMS Solutions Ltd. August 2012 
 

 Page E14 10-033NE 

Table E-1 Site Inspection List for All Sites Collected within the LSA for 2008-2010 

Site Date Easting Northing PM 
Group 

Surface 
Expression Drainage Order Subgroup Series Horizon Depth Texture Consis-

tence 
VJJ016 06-Aug-10 491086 6287142 P2 O1 VP ORG TY.F MUS Of 0-225 - - 

VJJ017 06-Aug-10 490052 6287961 M4 U1l W LUV O.GL HRR 

LFH 4-0 - - 
Ae 0-16 SiL Fr 
Bt 16-55 L-CL Fr 
Ck1 55-70 CL Fi 
Ck2 70-100 SiCL-SiC Fi 

VJJ018 06-Aug-10 490211 6288129 M4 U1l W LUV O.GL HRRgr 

LFH 3-0 - - 
Ae 0-14 SiL VFr 
Bt 14-45 L-CL Fr 
Ck1 45-70 CL Fi 
Ck2 70-90 SiCL Fi 

VJJ019 06-Aug-10   C3 U1l R BRUN E.DYB MILfiyt 

LFH 10-0 - - 
Ae 0-10 - Fr 
ABgj 10-20 - Fr 
Bm 20-40 L-SL Fr 
BC 40-110 L-SL Fr 
IIBC 110-115 SCL-CL Fr 

VJJ020 06-Aug-10   M4 U1l MW LUV O.GL HRR 

LFH 3-0 - - 
Ae 0-7 L-SL Fr 
Bt 7-35 CL-SCL Fr 
BC 35-80 CL Fi 
Cgj 80-100 SiCL Fi 

VJJ021 07-Aug-10 490290 6287564 M4 U1l W LUV O.GL HRR 

LFH 6-0 - - 
Ae 0-5 L VFr 
AB 5-35 L-SL Fr 
Bt 35-65 CL Fi 
BC 65-95 SiCL Pc 
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VJJ022 07-Aug-10 490431 6287250 P2 O1 VP ORG TY.M MLD 
Om 0-190 - - 
C 190-200 SL NPc 

VJJ023 07-Aug-10 490529 6288768 L2 U1l W LUV O.GL WNF 

LFH 10-0 - - 
Ae 0-10 SL  
AB 10-50 SL Fr 
IIBt 50-70 CL Fi 
IIBC 70-110 CL Fi 

VJJ024 07-Aug-10 490812 6289055 M4 U1l W LUV O.GL HRR 

Of 10-0 - - 
Ae1 0-3 L-SL Fr 
Ae2 3-11 SL-LS Fr 
Bt 11-50 CL Fi 
BC 50-100 CL Fi 

VJJ025 07-Aug-10 490865 6289370 L12 O1 VP ORG T.M MUSxm 

Om 0-90 - - 
Ah 90-100 CL Fr 
Cg 100-120 CL Fr 

VJJ026 07-Aug-10 490722 6289764 M4 U1l W LUV O.GL HRR 

Om 9-0 - - 
Ae 0-6 SiL Fr 
Bt 6-65 CL Fi 
BC 65-100 CL Fi 

VJJ027 07-Aug-10   L2 U1l W LUV O.GL WNF 

Om 6-0 - - 
Ae1 0-7 SL Fr 
Ae2 7-34 SL  
IIBt 34-80 CL Fi 
IIBC 80-110 CL VFi 
IICk 110-120 CL VFi 
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VJJ028 07-Aug-10 488619 6287619 C3 U1l W LUV BR.GL PEAcozb 

LFH 4-0 - - 
Ae 0-5 SiL Fr 
Bm 5-40 SL Fr 
Bt 40-60 SL-SCL Fr 
BC 60-95 SL Fr 
Ck 95+ SL Fr 

VJJ029 07-Aug-10 488649 6287848 C3 U1l W LUV O.GL PEAco 

LFH 7-0 - - 
Ae 0-6 SL Fr 
AB 6-35 SL Fr 
Bt1 35-60 SCL Fr 
Bt2 60-75 CL Fr 
Ck 75-100 SL Fr 

VJJ030 07-Aug-10 488585 6287291 M4 U1l W LUV O.GL HRR 

LFH 4-0 - - 
Ae 0-6 L-SL Fr 
Bt 6-56 SCL Fr 
Bm 56-66 SL-LS Lo 
BC 66-90 SCL Fi 
Ck 90-100 SCL Fi 

VJJ031 07-Aug-10 488065 6287293 L12 U1l I LUV GL.GL HRRglpt 

Om 35-0 - - 
Ae 0-15 SiCL Pc 
Btgj 15-70 SiC Pc 
BC 70-98 CL Fi 
Ck 98-102 S Lo 

VJJ032 08-Aug-10 484808 6287401 P2 O2 VP ORG T.M MLDys 
Om 0-145 - - 
Cg 145-170 FSL NPc 
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VJJ033 08-Aug-10 484967 6287349 L12 O2 P ORG T.M MRN 

Om 0-60 - - 
Cg 60-70 SiCL  
C 70-100 SiCL  

VJJ034 08-Aug-10 485493 6287402 L13 O1 VP ORG T.M MUSxc 

Om 0-50 - - 
Cg1 50-90 SiC-C Pc 
Cg2 90-100 SCL SPc 

VJJ035 08-Aug-10 485879 6287470 M4 U1l MW LUV O.GL HRRpt 

Om 20-0 - - 
Aegj 0-10 SiL Fr 
Bt 10-40 CL Fi 
Ck1 40-65 CL VFi 
Ck2 65-100 CL VFi 

VJJ036 08-Aug-10 486219 6287298 L13 O1 P ORG T.M MUSxc 

Of 0-15 - - 
Om 15-50 - - 
Cg 50-85 C Fi 
IICg 85-100 CL Pc 

VJJ037 08-Aug-10 486964 6287339 P2 O1 VP ORG TY.M MUS 

Of 0-30 - - 
Om 30-160 - - 
Cg 160+ SiCL  

VJJ038 08-Aug-10 487125 6287454 M4 U1l MW LUV O.GL HRR 

LFH 3-0 - - 
Ae 0-5 L Fr 
Bt 5-70 SCL-CL Fr 
BC 70-100 CL Fi 

VKP001A 05-Aug-10 491833 6289338 M4 U1l P GLEY O.LG MNSaa 

Om 13-0 - - 
Ae 0-16 SL Fr 
Aeg 16-27 SL Fr 
Btg 27-58 SCL Fr 
Cgj 58-100 CL Pc 
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VKP004 05-Aug-10 488654 6289551 M4 U1h MW LUV O.GL HRR 

LFH 8-0 - - 
Ae1 0-17 LS VFr-Lo 
Ae2 17-29 SL Fr 
Bt 29-65 C Fi 
BC1 65-80 CL  
Ck 80-100 CL  

VKP001B 05-Aug-10 487075 6290014 L13 U1l P GLEY R.G ELSfi 
Of 30-0 - - 
Cg 0-90 C Fi 

VKP002 05-Aug-10 487445 6290003 L12 L2 P GLEY R.G ELS 
Of 0-40 - - 
Cg 40-80 L Fr 

VKP003 05-Aug-10 486928 6289452 L2 U1h W LUV BR.GL WNFzb 

LFH 5-0 - - 
Ae 0-13 LS Fr 
Bm 13-48 LS Fr 
IIBt 48-85 L Fi 
IICk 85-110 L Fi 

VKP006 06-Aug-10 488840 6288652 L3 U1h MW LUV O.GL LVK 

LFH 9-0 - - 
Ae 0-13 LS Fr 
Bt 13-60 SCL Fr-Fi 
IIBCgj 60-90 CL Fi 
IICk 90-100 L Fr 

VKP007 06-Aug-10 488688 6289025 L2 U1h MW LUV O.GL WNF 

LFH 7-0 - - 
Ae1 0-7 LS Fr 
Ae2 7-25 LS Fr 
Bt 25-70 L Fr-Fi 
IIBC 70-85 CL Fi 
IICk 85-100 SCL Fi 
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VKP008 06-Aug-10 487809 6289362 M4 U1l MW LUV O.GL HRR 

LFH 9-0 - - 
Ae 0-8 LS Fr 
AB 8-35 CL Fr 
Bt 35-70 CL Fi 
BCgj 70-100 SCL Fi 

VKP009 06-Aug-10 487848 6289208 L11 U1l VP ORG T.F MLDxs 

Of 0-33 - - 
Om 33-50 - - 
Of 50-75 - - 
Cg 75-120 SL Fi 

VKP010 06-Aug-10 487824 6288806 L3 L1 P GLEY O.LG WHMaaxtpt 

Of 15-0 - - 
Ae 0-5 L Fr 
Bt 5-20 CL Fi 
BCg 20-70 CL Fi 
IICkg 70-85 CL-C Fi 

VKP011 06-Aug-10 488041 6288333 L3 U1h P GLEY O.LG WHMaaxtpt 

Of 24-6 - - 
Om 6-0 - - 
Ae 0-26 CL Fr 
Bt 26-41 L-CL Fr-Fi 
BCg 41-61 L Fi 
IICkgj 61-86 CL Fi-Hd 

VKP012 06-Aug-10 486718 6289450 L18 H1l P GLEY O.LG WHMaaxspt 

Of 31-9 - - 
Om 9-0 - - 
Bt 0-24 L-CL Fr 
Btg 24-49 CL Fi 
IICg 49-79 SL Fi 
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VKP013 06-Aug-10 487230 6289165 L2 U1h MW LUV O.GL WNFzb 

LFH 9-0 - - 
Ae 0-11 SL Fr 
Bm 11-50 SL Fr 
IIBt 50-90 L Fi 
IICkgj 90-100 CL Fi 

VKP014 07-Aug-10 484603 6287460 M4 U1h W LUV O.GL HRR 

LFH 9-0 - - 
Ae 0-22 SL Fr 
Bt 22-60 SiCL Fi 
BC 60-90 CL Fi 
Ck 90-100 SCL Fi 

VKP015 07-Aug-10 484609 6288758 L12 U1l P ORG TFI.M MLDym 

Of 0-32 - - 
Om 32-125 - - 
Cg 125-140 SCL Fi 

VKP016 07-Aug-10 484719 6289220 L3 U1l W LUV O.GL LVK 

Of 8-0 - - 
Ae 0-10 L Fr 
Bt1 10-50 CL Fr 
Bt2 50-65 SCL Fi 
IIBC 65-85 C Fi 
IICk 85-100 SC Fi 

VKP017 07-Aug-10 484717 6289636 L2 U1l I LUV GL.GL WNFgl 

LFH 5-0 - - 
Ae 0-8 SL Fr 
BA 8-60 SL Fr 
IIBtg 60-90 SCL Fi 
IICk 90-110 CL Fi 
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VKP018 07-Aug-10 484618 6290020 M4 U1l W LUV O.GL HRR 

LFH 6-0 - - 
Ae1 0-7 SL Fr 
Ae2 7-25 SL Fr 
Bt 25-75 SCL Fi 
BC 75-90 SC Fi 
Ck 90-110 SCL Fi 

VKP019 07-Aug-10 484950 6290065 L12 O1 VP ORG TFI.M MLDym 

Of 0-38 - - 
Om 38-115 - - 
Cg 115+ CL Fi 

VKP020 07-Aug-10 485439 6289936 L13 O1 VP ORG TFI.M MLDxc 

Of 0-40 - - 
Om 40-95 - - 
Cg 95-120 C Fi 

VPM001 05-Aug-10 487075 6290014 M4 U1l W LUV O.GL HRR 

LFH 6-0 - - 
Ae 0-25 SL Fr 
Bt 25-70 CL Fi 
Ck 70-100 SCL Fi 

VPM002 05-Aug-10 486984 6288802 L12 O1 VP ORG T.F MLDym 
Of 0-100 - - 
Cg 100-200 SCL St 

VPM003 06-Aug-10 487983 6289628 M4 U1h W LUV O.GL HRR 

LFH 4-0 - - 
Ae 0-14 SL Fr 
AB 14-29 L Fr 
Bt 29-80 CL Fi 
Ck 80-100 CL Fi 
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VPM004 06-Aug-10 488400 6289554 M4 U1h MW LUV O.GL HRR 

LFH 6-0 - - 
Ae 0-11 SL Fr 
Bt 11-55 SiCL Fi 
BC 55-70 CL Fi 
Cgj 70-120 CL Fi 

VPM005 06-Aug-10 488118 6289979 L12 O1 P ORG T.F MRN 

Of 0-60 - - 
Cg1 60-80 SL Fr 
Cg2 80-120 L Fi 

VPM006 06-Aug-10 488284 6290042 M4 U1l W LUV O.GL HRR 

LFH 6-0 - - 
Ae 0-14 SL Fr 
AB 14-26 L Fr 
Bt 26-60 CL Fi 
BC 60-100 L Fi 
C 100-120 L Fi 

VPM007 06-Aug-10 486515 6288191 L12 O1 VP ORG LM.F MLDxm 

Of 0-50 - - 
Om 50-80 - - 
Ck 80-220 CL  

VPM008 06-Aug-10 486287 6288112 L13 O1 P ORG TFI.M MLDxc 
Of 0-30 - - 
Om 30-70 - - 
Cg 70-100 SiC VFi 

VPM009 06-Aug-10 486895 6288167 L13 U1l P ORG T.H MUSxc 

Of 0-10 - - 
Oh 10-40 - - 
Cg 40-70 SiC Fi 
IICg 70-100 CL Fi 

VPM099 10-Sep-10 480690 6272389 L13 O1 VP ORG T.F MLDxc 
Of 0-60 - - 
Cg 60-100 SiC VFi 
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VPM010 06-Aug-10 486824 6287933 L11 O1 VP ORG TME.H MLDys 

Om 0-40 - - 
Oh 40-150 - - 
Cg 150-200 SL Fr 

VPM011 06-Aug-10 486976 6287767 L12 O1 P ORG THU.F MRN 

Of 0-50 - - 
Oh 50-70 - - 
Cg 70-100 CL Fi 

VPM012 06-Aug-10 486976 6287767 L12 U1l P ORG T.H MLDxm 

Of 0-10 - - 
Oh 10-50 - - 
Cg1 50-65 L NS 
Cg2 65-100 CL SS 

VPM013 06-Aug-10 487467 6288052 L12 U1l P ORG TFI.H MRN 

Of 0-15 - - 
Oh 15-52 - - 
Cg1 52-72 L Fr 
Cg2 72-132 CL Fi 

VPM014 07-Aug-10 484837 6288350 L12 O1 P ORG TFI.H MLDxm 

Of 0-20 - - 
Oh 20-80 - - 
Cg 80-120 SCL SS 

VPM015 07-Aug-10 484952 6288289 M4 U1l I LUV GL.GL HRRgl 

LFH 4-0 - - 
Ae 0-12 CL Fi 
Bt 12-38 CL Fi 
Ckgj 38-60 CL Fi 
Ckg 60-100 CL Fi 

VPM016 07-Aug-10 485221 6288263 P2 O1 VP ORG T.HU MLD 

Of 0-20 - - 
Om 20-200 - - 
Cg 200-220 LS Fr 
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VPM017 07-Aug-10 485518 6288182 L13 U1l P ORG TFI.H MLDxc 

Of 0-15 - - 
Om 15-30 - - 
Oh 30-65 - - 
Ckg 65-100 C St 

VPM018 07-Aug-10 485671 6287987 L12 O1 VP ORG TY.M MLD 
Om 0-180 - - 
Ckg 180-200 L NS 

VPM019 07-Aug-10 484820 6287922 M4 U1l I LUV GL.GL HRRgl 

LFH 7-0 - - 
Aegj 0-13 SL Fr 
Btgj 13-42 CL Fi 
Ckgj 42-100 SCL Fi 

VPM020 07-Aug-10 485883 6290096 L13 O1 P ORG T.M MUSxc 

Of 0-20 - - 
Om 20-60 - - 
Cg 60-100 SiC SS 

VPM021 08-Aug-10 485660 6289850 M4 U1l MW LUV O.GL HRR 

LFH 5-0 - - 
Ae1 0-12 L Fr 
Ae2 12-24 SL Fr 
Bt 24-64 C Fi 
Ck 64-90 CL Hd 
Ckgj 90-110 SCL Hd 

VPM022 08-Aug-10 485317 6289689 P2 O1 VP ORG TY.M MLD3 
Of 0-60 - - 
Om 60-220 - - 

VPM023 08-Aug-10 485551 6289022 P2 O1 VP ORG FI.M MLD 
Of 0-75 - - 
Om 75-200 - - 
Cg 200-220 SCL NS 

VPM024 08-Aug-10 485516 6288875 L13 U1l P GLEY R.G CHTzr 

Of 30--10 - - 
Oh 10-0 - - 
Ckg 0-100 C VFi 
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VPM025 08-Aug-10 485297 6288481 P2 O1 VP ORG TFI.H MLDys 

Of 0-40 - - 
Oh 40-100 - - 
Cg 100-120 SL NS 

VPM026 08-Aug-10 484747 6288559 L12 O1 VP ORG T.F MRN 
Of 0-70 - - 
Cg 70-100 SCL SS 

VPM027 08-Aug-10 483237 6289642 L12 O1 P ORG TME.F MRN 

Of 0-60 - - 
Om 60-100 - - 
Cg 100-120 CL Fi 

VPM028 08-Aug-10 483292 6289781 L13 O1 VP ORG T.M MLDxc 
Om 0-60 - - 
Cg 60-100 SiC VFi 

VPM029A 08-Aug-10 483499 6290008 L13 O1 P GLEY R.G CHTzr 

Of 30-20 - - 
Oh 20-0 - - 
Ckg 0-90 SiC VFi 

VPM030 08-Aug-10 483766 6290118 L12 O1 P ORG T.H MRN 

Om 0-10 - - 
Oh 10-40 - - 
Cg 40-80 CL SS 
Ckg 80-100 CL SS 

VPM031 08-Aug-10 484196 6289696 L13 U1l P GLEY R.HG CHTzrzh 

Of 50-10 - - 
Oh 10-0 - - 
Ah 0-10 CL VFi 
Cg 10-50 C VFi 

VPM032 08-Aug-10 484363 6289482 L13 U1l P GLEY R.G CHTzr 
Of 50-10 - - 
Oh 10-0 - - 
Cg 0-50 C Fi 
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VRM001 05-Aug-10 486784 6288774 P1 O1 P ORG T.M MLDym 

Of 0-20 - - 
Om 20-110 - - 
Oh 110-115 - - 
Ckg 115-120 SiL NPc 

VRM002 05-Aug-10 486778 6288880 L11 O1 P ORG T.M MLDxs 

Of 0-10 - - 
Om 10-30 - - 
Oh 30-45 - - 
Cg1 45-60 SiCL  
Cg2 60-70 LS  
Ckg 70-90 CL  
Cg3 90-115 LS  

VRM003 05-Aug-10 486656 6288791 L18 U1l P GLEY O.G CLSxspt 

Of 25-0 - - 
Ahjg 0-10 L-SiL  
Btjg 10-25 L SPc 
BCg 25-40 SCL SPc 
IIBCgj 40-85 SL NPc 
IICgj 85-100 LS NPc 

VRM005 06-Aug-10 489074 6289559 C2 U1h W BRUN E.DYB MIL 

Om 10-0 - - 
Ae 0-8 SL  
Bm1 8-40 SL-LS Lo 
Bm2 40-65 LS Lo 
BC 65-100 LS-S Lo 

VRM006 06-Aug-10 489083 6289961 M4 U1h MW LUV O.GL HRR 

Om 12-0 - - 
Ae 0-13 L VFr 
Bt 13-35 SCL Fi 
BC 35-70 CL Fi 
Ckgj 70-100 CL Fr 
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VRM007 06-Aug-10 488658 6290040 L2 U1h W BRUN E.DYB SUT 

LFH 5-0 - - 
Ae 0-7 FSL VFi 
BA 7-17 SL-LS Fr 
Bm1 17-50 LS Lo 
Bm2 50-65 LS Lo 
BC 65-85 LS Lo 
IIBC 85-110 SCL  

VRM008 06-Aug-10 488329 6289546 M4 U1h I BRUN GLBR.G
L HRRglzb 

LFH 7-0 - - 
Ae 0-7 LS VFr 
Bm 7-15 SL Fr 
Btgj 15-45 SCL Fr-Fi 
BCgj 45-60 SCL-CL  
Ckgj 60-110 CL  

VRM009 06-Aug-10 488278 6289134 L2 U1h MW LUV O.GL WNF 

LFH 10-0 - - 
Ae1 0-10 SL-LS VFr 
Ae2 10-20 LS VFr 
Bt 20-40 SL-SCL Fr 
BC1 40-60 SL  
BC2 60-90 LS Lo 
IIBCgj 90-110 SCL Fr 

VRM010 06-Aug-10 488282 6288655 L2 U1h MW LUV O.GL WNF 

LFH 6-0 - - 
Ae1 0-7 FSL VFr 
Ae2 7-20 SL Fr 
Bt 20-55 SL-SCL Fr 
IIBCgj 55-90 SCL Fr 
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VRM011 07-Aug-10 488270 6288430 L2 U1l W LUV O.GL WNF 

LFH 7-0 - - 
Ae 0-10 SL Fr 
BA 10-18 SL-LS Fi 
Btj 18-45 SL Fr 
Bt 45-65 SL-SCL Fr 
IIBC 65-95 SCL Fr 

VRM012 06-Aug-10 486825 6889847 C3 IUl W BRUN E.DYB MILfi 

Om 10-0 - - 
Ae1 0-10 SL VFr 
Ae2 10-20 FSL Fr 
Bm 20-50 LS Fr-Lo 
BC 50-80 SL-SCL Fr 

VRM013 06-Aug-10 486521 6289855 P1 O1 P ORG ME.H MUS 
Om 0-70 - - 
Oh 70-140 - - 

VRM014 07-Aug-10 490390 6287628 P1 O1 P ORG TY.F MUS 
Of 0-160 - - 
Om 160-185 - - 

VRM015 07-Aug-10 489961 6289559 C3 U1h W BRUN E.DYB MILfi 

LFH 7-0 - - 
Ae1 0-8 FSL VFr 
AB 8-20 FSL VFr 
Btj 20-60 FSL Fr 
BC1 60-80 SL Fr 
BC2 80-105 SiL Fr 

VRM016 07-Aug-10 489485 6289552 C3 U1h W LUV O.GL PEAco 

LFH 4-0 - - 
Ae1 0-3 SL-LS VFr 
Ae2 3-17 LS Lo 
AB 17-25 SL Fi 
Bt 25-40 CL Fi 
Ck1 40-80 SL Fr 
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Ck2 80-100 SL Fr 

VRM017 07-Aug-10 489852 628896 C3 U1h W LUV BR.GL PEAcoxs 

LFH 4-0 - - 
Ae1 0-5 SL Fr 
AB2 4-14 SL Fr 
Bt 14-45 SCL Fi 
BC1 45-70 LS Lo 
BC2 70-100 LS Lo 

VRM018 07-Aug-10 490298 628965 L2 U1h MW LUV GL.GL WNFgl 

LFH 6-0 - - 
Ae 0-10 SL  
Btgj 10-20 C Fi 
Btj 20-35 SL Fi-Fr 
IIBC 35-50 SCL Fi 
IICkgj 50-80 SL-SCL Fr 

VRM019 07-Aug-10 487976 6287801 L12 L3 P GLEY O.G CLSxspt 

Om 30-0 - - 
Bg 0-20 SL-SCL Fi 
Ckg 20-40 CL Fi 
IICkg 40-70 LS NPc 

VRM020 07-Aug-10 488104 6287684 L13 O3 VP ORG T.M MLDyc 

Of 0-10 - - 
Om 10-120 - - 
Cg 120-130 SiC Pc 
Ckg 130-150 HC VPc 

VRM021 07-Aug-10 487869 6287592 C3 U1h MW BRUN E.DYB MILfi 

LFH 6-0 - - 
Ae 0-6 SL VFr 
BA 6-21 SL VFr 
Bm 21-60 SL-LS  
BC 60-100 SL  
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VRM022 08-Aug-10 484320 6289144 L12 O1 P ORG T.M MLDxm 

Of 0-15 - - 
Om 15-55 - - 
Cg 55-90 SCL SPc 
Ckg 90-120 SCL SPc 

VRM023 08-Aug-10 483982
1 6289027 M4 U1h P GLEY O.LG MNSaapt 

Om 15-0 - - 
Btg1 0-12 CL SPc 
Btg2 12-28 C SPc 
BCg 28-65 SCL Pc/SPc 
Ckgj 65-100 CL Pc/SPc 

VRM024 08-Aug-10 483675 6289151 L12 O1 VP ORG T.M MLDxm 

Of 0-15 - - 
Om 15-50 - - 
Ckg 50-85 CL SPc 
Ckgj 85-110 C Pc 

VRM025 08-Aug-10 483447 6289296 L13 O1 VP ORG T.M MUSxc 

Of 0-10 - - 
Om1 10-50 - - 
Om2 50-65 - - 
Cg1 65-80 CL Fi 
Cg2 80-120 C Fi 

VRM026 08-Aug-10 483194 6289009 L12 O1 VP ORG THU.M MUSxm 

Om 0-40 - - 
Oh 40-65 - - 
Cg1 65-75 SiCL Pc/SPc 
Cg2 75-95 C Pc 
IICkg 95-120 CL SPc 
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VRM027 08-Aug-10 482961 6288989 L12 O3 VP ORG THU.M MLDym 

Om1 0-60 - - 
Om2 60-85 - - 
Oh 85-130 - - 
Ckg1 130-160 SiL SPc-VPc 
Ckg2 160-180 C Pc 

VRM028 08-Aug-10 483067 6289275 L13 O1 P ORG TME.H MUSxc 

Om 0-40 - - 
Oh 40-85 - - 
Cg 85-95 SiL NPc 
Ckgj 95-120 C Pc 

 


