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EXECUTIVE SUMMARY 
Introduction 

Husky Oil Operations Ltd. (Husky) retained North Shore Environmental Consultants Inc. 
(North Shore) to complete additional surface soil sampling, ditch modification and culvert 
installation in response to landowner concerns regarding runoff water from the Husky 01-18-
07-18 W4M Armada Gas Plant onto his field located directly east of the plant across range 
road 18-5.     

The landowner raised concerns with pesticide application on the plant site and the possibility 
that the runoff water had carried the pesticides into his field causing discolouration and 
sparse growth.   

Background 

On June 13, 2008, North Shore collected five discrete soil samples from within the area of 
concern and three control samples located outside of the area of concern.  In July 2008, North 
Shore completed a letter report summarizing the June 13, 2008 sampling and site visit.   

In response to the findings of North Shore’s July 2008 soil sampling and site visit report, 
North Shore completed additional soil sampling. On October 23rd, 2008, ten additional soil 
samples from the area of concern and 6 additional control soil samples were collected.  The 
samples were then submitted for analyses that included herbicides, Glyphosate/AMPA and 
detailed salinity.    

North Shore also modified the ditch and installed a culvert along the east boundary of the 
Armada plant in October to control surface water runoff from the plant.      

Results 

Laboratory results from both the June and October sampling events reported that six samples 
from the area of concern (Points 5, 6, 7, 8, 9 and 11) and one control sample (Control 2) 
reported Glyphosate concentrations that exceed Tier 1 Guidelines.  Two samples from the 
area of concern (Point 5 and Point 11) reported EC values rated ‘poor’ according to AENV 
2001 Guidelines.  One sample from the area of concern (Point 3) reported a MCPA 
concentration that exceeds Tier 1 Guidelines.       

Detectable concentrations of AMPA, 2,4-D d5 and Treflan d14 were found in all of the 
samples analysed, however there are currently no AENV guidelines for these products.  

Conclusion 

Salinity and MCPA concentrations were reported above criteria in the area of concern. 
Glyphosate concentrations, AMPA, 2,4-D d5 and Treflan d14 were reported within the area 
of concern and within the control area. On October 24, 2008, North Shore supervised the 
construction of a gravel swale and installation of a culvert in the ditch along the east side of 
the Husky Armada gas plant. This will ensure that runoff water will now be contained to the 
ditch along the east side of the plant and will flow down the swale from north to south, 
through the culvert beneath the approach to the plant site. 
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1.0 INTRODUCTION 

Husky Oil Operations Ltd. (Husky) retained North Shore Environmental Consultants Inc. 
(North Shore) to complete additional surface soil sampling, ditch modification and 
culvert installation in response to landowner concerns regarding runoff water from the 
Husky 01-18-07-18 W4M Armada Gas Plant onto his field located directly east of the 
plant across range road 18-5.     

The landowner raised concerns with pesticide application on the plant site and the 
possibility that the runoff water had carried the pesticides into his field causing 
discolouration and sparse growth.   

North Shore’s role was to provide technical support to Husky and authorization to 
proceed with this project was provided by Ms. Sonia Glubish. 

2.0 BACKGROUND INFORMATION 

2.1 Physical Setting 

The area of concern is located in an agricultural area (white zone) in the far southwest 
corner of LSD 04-17-017-18 W4M adjacent to Range Road 18-5 and Secondary 
Highway 539.  The Husky 1-18 gas plant is located approximately 30 m west across 
Range Road 18-5 from the area of concern.  The terrain in the surrounding area is gently 
sloping with the area of concern draining to the south.  Soil conditions on the site are 
primarily silt loam topsoil.     

2.2 Previous Soil Sampling Event 

On June 13, 2008, North Shore collected five discrete soil samples from within the area 
of concern and three control samples located outside of the area of concern.  

North Shore observed standing water, stressed vegetation (yellowish brown discoloured 
wheat) and sparse growth in the area of concern.  Standing water was also observed along 
the east boundary of the Husky plant in the west ditch of range road 18-5.  Erosion rills 
were observed on range road 18-5 between the west and east ditches. 

The area of concern measures approximately 155 m long and 15 m wide running north-
south along the east side of 18-5 and approximately 160 m long and 15 m wide along the 
north side of highway 539. 

For detailed findings of the June 13, 2008 soil sampling, please refer to the July 2008 
letter report attached as Appendix C.       
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3.0 METHODS 

3.1 Safe Work Procedures 

North Shore personnel adhered to Husky’s policies and procedures throughout the 
project.  Standard oilfield personal protective equipment, which consisted of hard hat, 
steel-toed boots, safety glasses, 4 way personal gas monitor and fire retardant coveralls 
were worn by all on-site personnel.  Prior to entry onto the site, all personnel were 
required to present proof of applicable safety certification (Husky Orientation, Ground 
Disturbance Level II, H2S Alive, Transportation of Dangerous Goods, Workplace 
Hazardous Material Information System and Standard Level First Aid).  A Husky Work 
Authorization Permit was issued, a North Shore Safe Work Sheet was completed, and a 
tailgate safety meeting was conducted prior to commencing any work.   

3.2 Field Screening Methodology 

Soil samples were field screened for electrical conductivity (EC) to estimate salinity 
levels.  Twenty millilitres of deionised water was added to a 50ml graduated cylinder.  
The soil sample material was added to the cylinder until the water level reached 30ml, 
this created a 2:1 water to soil ratio.  The cap was placed on the cylinder and shaken 
vigorously for 60 seconds.  The cylinder was let to stand upright for approximately 5 
minutes and then shaken vigorously for 60 seconds.  The cylinder was then let to stand 
for 2 minutes to allow the soil particles to settle out of the solution.  The Field Scout EC 
probe was turned on and calibrated.  The probe was rinsed with deionised water and then 
placed into the solution to obtain the reading.  The probe was rinsed with deionised water 
between each sample to prevent cross-contamination. The field EC measurements are 
presented in Table 2.   

3.3 Sample Collection Methods 

North Shore conducted all sample collection for this project.  North Shore personnel 
wore a new pair of clean, chemical resistant nitrile gloves for each soil sample collected.  
All soil samples were placed in sealable plastic bags for inorganic analyses.  All collected 
samples were labelled and placed in coolers with ice or ice packs to maintain a 
temperature as close to 4°C as possible.  All soil samples were transported to ALS 
Laboratory Group (ALS) Laboratories Inc. in Calgary, Alberta.  Standard chain of 
custody protocols were followed during the transport of the samples.  Select soil samples 
were submitted for herbicides, Glyphosate/AMPA and detailed salinity analyses. 
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3.4 Ditch Modification and Culvert Installation 

On October 24, 2008, North Shore supervised the construction of a gravel swale and 
installation of a culvert in the ditch along the east side of the Husky Armada gas plant.  
Top Gun Well Services (Top Gun) of Brooks, Alberta supplied the equipment and labour 
to install the gravel swale and culvert.  The gravel swale and culvert will prevent surface 
water runoff from the Armada plant from flowing over the road and east into the 
cultivated field (area of concern).  Runoff water will now be contained to the ditch along 
the east side of the plant and will flow down the swale from north to south, through the 
culvert beneath the approach to the plant site.   

4.0 REGULATORY CRITERIA  

Laboratory results report the natural soil conditions in the area are fine-grained; therefore 
the fine-grained soil criteria for agricultural area land use, all exposure pathways was 
applied (AENV, 2007).  Laboratory results were compared to the following criteria:  

• Soil pH,  Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) and petroleum 
hydrocarbon (PHC) fractions (F1, F2, F3 and F4) results were compared to the 
AENV document “Alberta Tier 1 Soil and Groundwater Remediation 
Guidelines” for fine textured soils under agricultural area land use for all 
exposure pathways (Tier 1 Guidelines; AENV, 2007). 

• Salinity values were compared to the AENV document “Salt Contamination 
Assessment and Remediation Guidelines” (SCAR Guidelines; AENV, 2001) as 
per Tier 1 Guidelines. 

5.0 SAMPLE COLLECTION 

On October 23rd, 2008, ten additional soil samples were collected from the area of 
concern and 6 additional control soil samples were collected from the cultivated field 
outside of the area of concern in areas that represent background soil conditions. All 
samples were submitted to ALS in Calgary, Alberta.  

Select samples were analyzed for herbicides, Glyphosate/AMPA and detailed salinity 
parameters.  

6.0 LABORATORY RESULTS 

Laboratory analytical results are summarized in Table 1 and laboratory certificates of 
analyses are attached as Appendix B.  For reasons of clarity, soil sampling results from 
the June 13, 2008 sampling event have been included in Table 1 and will be discussed in 
this report as additional analytical was requested on some of the samples after the July 
2008 letter report was issued. 

Laboratory results reported that six samples from the area of concern (Points 5, 6, 7, 8, 9 
and 11) and one control sample (Control 2) have Glyphosate concentrations that exceed 
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Tier 1 Guidelines.  Two samples from the area of concern (Point 5 and Point 11) have EC 
values rated ‘poor’ according to AENV 2001 Guidelines.  One sample from the area of 
concern (Point 3) has a MCPA concentration that exceeds Tier 1 Guidelines.       

Detectable concentrations of AMPA, 2,4-D d5 and Treflan d14 were found in all of the 
samples analysed, however there are currently no AENV guidelines for these products.   

7.0 CONCLUSIONS 

On October 23rd, 2008, North Shore collected ten additional soil samples from the area of 
concern and 6 additional control soil samples.  The samples were then submitted to ALS 
in Calgary, Alberta for analyses that included herbicides, Glyphosate/AMPA and detailed 
salinity.    

Laboratory results reported that six samples from the area of concern (Points 5, 6, 7, 8, 9 
and 11) and one control sample (Control 2) have Glyphosate concentrations that exceed 
Tier 1 Guidelines.  Two samples from the area of concern (Point 5 and Point 11) have EC 
values rated ‘poor’ according to AENV 2001 Guidelines.  One sample from the area of 
concern (Point 3) has a MCPA concentration that exceeds Tier 1 Guidelines.       

Detectable concentrations of AMPA, 2,4-D d5 and Treflan d14 were found in all of the 
samples analysed, however there are currently no AENV guidelines for these products. 

On October 24, 2008, North Shore supervised the construction of a gravel swale and 
installation of a culvert in the ditch along the east side of the Husky Armada gas plant.  
Runoff water will now be contained to the ditch along the east side of the plant and will 
flow down the swale from north to south, through the culvert beneath the approach to the 
plant site. 

 

 

 

 

 

 

 

 

8.0 DISCLOSURE 

North Shore Environmental Consultants Inc. (North Shore) has prepared this report 
taking into account government regulations available at the time of the assessment.  
North Shore has not made an independent verification of historical or analytical results 
provided by third parties and where indicated or implied the conclusions are based on 
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visual observation and or analytical testing conducted at the time of the assessment.  The 
conclusions do not apply to any areas of the site not investigated. 

This report is intended for the exclusive use of the company, organization, or individual 
to whom it is addressed.  It may be relied upon by Alberta Environment.  The 
investigation and reporting has been conducted with a reasonable level of attention and 
skill, in accordance with standards prevailing in the environmental consulting profession 
at the time of report date. 

Any use which a third party makes of this report, or any reliance on or decisions to be 
made base on it, are the responsibility of such third parties.  North Shore Environmental 
Consultants Inc. accepts no responsibility for damages, if any, suffered by any third party 
as a result of decisions made or actions based on this report. 
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9.0 CLOSURE 

North Shore appreciated the opportunity to work on this project and if we can provide 
clarification of any part of this report, please do not hesitate to contact the undersigned at 
(403) 228-3095. 

This report was prepared by:   

 
 
 
 
 
 
 
 
______________________________    
Ryan Cox, C.Tech., A.T.T.   
North Shore Environmental Consultants Inc.   
 
 

 

Reviewed By: 

 

 

 

 

 

 

 

 

  

   
Kelly Zadko, B.Sc., P.Ag. 
North Shore Environmental Consultants Inc. 
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TABLES 



TABLE 1
SUMMARY OF SOIL ANALYTICAL RESULTS

01-18-017-18 W4M 
SURFACE  SOIL SAMPLING

HUSKY ENERGY

Control Soil Samples (0.0 - 0.15 m) Area of Concern Soil Samples (0.0 - 0.15 m)
13-Jun-08 23-Oct-08 13-Jun-08 23-Oct-08

Control 1 Control 2 Control 3 Control 4 Control 6 Control 7 Control 9 Point  3 Point  5 Point 6 Point 7 Point 8 Point 9 Point 11 Point 14 Criteria Year Value
Hydrocarbon Analyses
Benzene mg/kg <0.005 <0.005 AENV 2007 0.046
Toluene mg/kg <0.01 <0.01 AENV 2007 0.52
Ethylbenzene mg/kg <0.01 <0.01 AENV 2007 0.11
Total Xylenes (o, m & p) mg/kg <0.01 <0.01 AENV 2007 15
F1 (C6 to C10)(-BTEX)2 mg/kg <5 <5 AENV 2007 210
F2 (C11 to C16) mg/kg <5 <5 AENV 2007 150
F3 (C17 to C34) mg/kg 100 75 AENV 2007 1300
F4 (>C34)3 mg/kg 57 40 AENV 2007 5600
Soil Moisture % 26 19 NC NC NC
Chromatogram Interpretation4 Indistinguishable Indistinguishable NC NC NC
Routine
pH pH-unit 7.00 6.88 7.35 7.29 7.24 7.64 7.90 7.70 7.62 AENV 2007 6 - 8.5
Electrical Conductivity (EC) dS/m 3.04 1.62 0.63 0.78 1.01 6.71 3.57 3.30 4.23 AENV 2001 2-4
Sodium Adsorption Ratio (SAR) Ratio 1.18 1.62 1.04 0.56 1.41 8.19 2.25 2.06 3.41 AENV 2001 <4
Saturation % 50.0 50.7 53.3 48.0 44.7 58.0 40.0 49.3 54.7 NC NC NC
Soluble Salts
Calcium (Ca) mg/L 485 195 57.7 103 116 416 529 538 462 NC NC NC
Magnesium (Mg) mg/L 96.9 48.6 11.1 22.3 24.0 350 170 117 223 NC NC NC
Sodium (Na) mg/L 109 97.8 33.0 24.0 63.9 937 233 202 357 NC NC NC
Potassium (K) mg/L 41.5 41.5 32.7 36.7 36.6 55.2 28.1 114 135 NC NC NC
Sulphate (SO4) mg/L 1420 804 50 89 297 4170 1920 1700 2530 NC NC NC
Chloride (Cl) mg/L 20 <20 <20 50 <20 70 100 90 90 NC NC NC
Pesticides
Glyphosate mg/kg 0.11 0.031 0.026 0.027 0.023 <0.005 0.52 3.2 3.0 2.6 0.094 0.10 0.032 AENV 2007 0.054
AMPA mg/kg 0.22 0.14 0.067 0.096 0.079 0.090 0.21 3.5 2.6 3.6 0.15 0.13 0.045 NC NC NC
Sterilants
Atrazine mg/kg <0.0005 <0.0005 <0.0005 AENV 2007 0.0088
Bromacil mg/kg <0.0005 <0.0005 <0.0005 NC NC NC
Diuron mg/kg 0.0026 0.00735 0.0084 AENV 2007 1.9
DCPMU mg/kg <0.0005 0.0141 0.016 NC NC NC
Simazine mg/kg <0.0005 <0.0005 <0.0005 AENV 2007 0.033
Tebuthiuron mg/kg <0.0005 <0.0005 <0.0005 AENV 2007 0.12
Herbicides
2,4-D d5 mg/kg 129 106 89 93 110 93 119 96 94 82 123 90 107 NC NC NC
Treflan d14 mg/kg 95 61 49 68 59 98 121 53 53 45 68 49 64 NC NC NC
Clopyralid mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NC NC NC
Dicamba mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 0.033 0.008 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 AENV 2007 0.12
Mecoprop mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NC NC NC
MCPA mg/kg <0.005 <0.005 <0.005 <0.005 0.005 0.021 0.011 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 AENV 2007 0.02
2,4-D mg/kg <0.005 0.006 <0.005 <0.005 <0.005 <0.005 0.018 0.011 0.009 0.010 <0.005 <0.005 <0.005 AENV 2007 0.1
Bromoxynil mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 AENV 2007 0.044
Trifluralin mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 AENV 2007 0.038
Triclopyr mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NC NC NC
Triallate mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 0.005 <0.005 <0.005 <0.005 AENV 2007 0.0077
2,4,5-T mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NC NC NC
Picloram mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 AENV 2007 0.024
Fluazifop-p-butyl mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NC NC NC
Diclofop-methyl mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 AENV 2007 0.059
Soil Nutrients
Available Nitrate-N mg/kg 1.8 1.8 10.2 NC NC NC
Available Phosphate-P mg/kg 28 57 31 NC NC NC
Available Potassium mg/kg 535 462 408 NC NC NC
Available Sulfate-S mg/kg 113 33 1150 NC NC NC
Particle Size Analysis
Fine <75µ % 65 65 65 64 NC NC NC
Coarse >75µ % 35 35 35 36 NC NC NC
Texture Fine Fine Fine Fine NC NC NC

Notes:
1 Alberta Environment.  2001.  Salt Contamination Assessment and Remediation Guidelines.  These guidelines are for topsoil  (A horizons on the control area) where soil quality has been rated as 'fair' for EC and 'good' for SAR. 
  Alberta Environment.  2007.  Alberta Tier 1 Soil and Groundwater Remediation Guidelines.  These standards are for fine textured surface soil under agricultural land use for all exposure pathways.
2  Fraction 1 petroleum hydrocarbons (C6-C10) minus benzene, toluene, ethylbenzene and xylene concentrations.
3  Fraction 4 petroleum hydrocarbons (C34-C50 or >C34) as determined by high temperature gas chromatography.
4  Interpreted by North Shore unless otherwise indicated.
NC - No Criteria Established
Bold - Greater than applicable guidelines. 
blank - not analysed

Parameters Units

Guidelines1

NORTH SHORE ENVIRONMENTAL CONSULTANTS INC.



Table 2
Summary of Electrical Conductivity Field Screening Results

01-18-017-18 W4M
October 23, 2008

Husky Energy

Sample Field EC (mS)
Control 4 0.12
Control 5 0.02
Control 6 0.49
Control 7 0.10
Control 8 0.11
Control 9 0.28
Point 6 0.74
Point 7 0.95
Point 8 0.20
Point 9 0.81
Point 10 0.14
Point 11 0.16
Point 12 2.83
Point 13 1.34
Point 14 1.96
Point 15 0.29
Point 16 0.20

NORTH SHORE ENVIRONMENTAL CONSULTANTS INC.
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APPENDIX A 
PHOTOGRAPHS 



Photos Taken: October 24, 2008 
Husky Oil Operations Ltd. 01-18-017-18 W4M 
 

North Shore Environmental Consultants Inc. 
 

 
 

Photo 1:  
 View of gravel swale and culvert under access to plant, looking south.  

  

 
 

Photo 2: 
View of gravel swale and culvert under access to plant, looking north.  



 

 

APPENDIX B 
LABORATORY CERTIFICATES OF ANALYSIS  



















































 

Reported On:  07-NOV-08 04:44 PM

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME.

                                                      ____________________________________________ 

BRENT WHITEHEAD
Client Services Manager

Comments:  

Job Reference:  
Project P.O. #:  

Other Information:  

1-18-17-18W4Legal Site Desc:  
08-052298, 08-052299CofC Numbers:  

Bay 2, 1313-44 Ave. N.E., Calgary, AB T2E 6L5
Phone: +1 403 291 9897 Fax: +1 403 291 0298 www.alsglobal.com

A Campbell Brothers Limited Company

23-OCT-08Lab Work Order #:  L700374 Date Received:  

NORTH SHORE ENVIRONMENTAL

127, 11929 40 ST SE

CALGARY  AB  

ATTN:  ANGELA BRICKER

Certificate of Analysis
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Result D.L. Units Extracted Analyzed BySample Details/Parameters 
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Qualifier* Batch

8

L700374-1

L700374-2

POINT 6

POINT 7

AB on 23-OCT-08

AB on 23-OCT-08

Sampled By:

Sampled By:

SOIL

SOIL

Detailed Salinity

Glyphosate
AMPA

2,4-D d5
Treflan d14
Clopyralid
Dicamba
Mecoprop
MCPA
2,4-D
Bromoxynil
Trifluralin
Triclopyr
Triallate
2,4,5-T
Picloram
Fluazifop-p-butyl
Diclofop-methyl

Glyphosate
AMPA

2,4-D d5
Treflan d14
Clopyralid
Dicamba
Mecoprop
MCPA
2,4-D
Bromoxynil
Trifluralin
Triclopyr
Triallate
2,4,5-T
Picloram
Fluazifop-p-butyl
Diclofop-methyl

Chloride (Cl)

% Saturation
Conductivity Sat. Paste

Calcium (Ca)
Potassium (K)
Magnesium (Mg)

mg/kg
mg/kg

%
%

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

%
%

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/L

%
dS m-1

mg/L
mg/L
mg/L

05-NOV-08
05-NOV-08

03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08

05-NOV-08
05-NOV-08

03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08

29-OCT-08

29-OCT-08
29-OCT-08

29-OCT-08
29-OCT-08
29-OCT-08

BF
BF

BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF

BF
BF

BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF

RZF

JH1
JH1

KMCT
KMCT
KMCT

3.2
3.5

96
53

<0.005
<0.005
<0.005
<0.005
0.011

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

3.0
2.6

94
53

<0.005
<0.005
<0.005
<0.005
0.009

<0.005
<0.005
<0.005
0.007

<0.005
<0.005
<0.005
<0.005

100

40.0
3.57

529
28.1
170

Glyphosate/AMPA

Herbicides & Pesticides in Soil

Glyphosate/AMPA

Herbicides & Pesticides in Soil

EC (Saturated Paste)

SAR

0.005
0.005

25-175
25-175
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.005
0.005

25-175
25-175
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

20

0.1
0.03

5.0
2.0
3.0

Matrix:

Matrix:

Surr:

Surr:

Surr:

Surr:

R753276
R753276

R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747

R753276
R753276

R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747

R748915

R748801
R748801

R748980
R748980
R748980
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L700374-2

L700374-3

L700374-4

POINT 7

POINT 8

POINT 9

AB on 23-OCT-08

AB on 23-OCT-08

AB on 23-OCT-08

Sampled By:

Sampled By:

Sampled By:

SOIL

SOIL

SOIL

Detailed Salinity

Sodium (Na)
SAR
Sulfur (as SO4)
pH (1:2 CaCl2)

Glyphosate
AMPA

2,4-D d5
Treflan d14
Clopyralid
Dicamba
Mecoprop
MCPA
2,4-D
Bromoxynil
Trifluralin
Triclopyr
Triallate
2,4,5-T
Picloram
Fluazifop-p-butyl
Diclofop-methyl

Glyphosate
AMPA

2,4-D d5
Treflan d14
Clopyralid
Dicamba
Mecoprop
MCPA
2,4-D
Bromoxynil
Trifluralin
Triclopyr
Triallate
2,4,5-T
Picloram
Fluazifop-p-butyl

mg/L
SAR
mg/L
pH

mg/kg
mg/kg

%
%

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

%
%

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

29-OCT-08
29-OCT-08
29-OCT-08
30-OCT-08

05-NOV-08
05-NOV-08

03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08

05-NOV-08
05-NOV-08

03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08

KMCT
KMCT
KMCT
CDC

BF
BF

BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF

BF
BF

BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF

233
2.25
1920
7.90

2.6
3.6

82
45

<0.005
<0.005
<0.005
<0.005
0.010

<0.005
<0.005
<0.005
0.005

<0.005
<0.005
<0.005
<0.005

0.094
0.15

123
68

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

SAR

Glyphosate/AMPA

Herbicides & Pesticides in Soil

Glyphosate/AMPA

Herbicides & Pesticides in Soil

2.0
0.10

6
0.01

0.005
0.005

25-175
25-175
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.005
0.005

25-175
25-175
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

Matrix:

Matrix:

Matrix:

Note: Low level of ethalfluralin found.

Surr:

Surr:

Surr:

Surr:

R748980
R748980
R748980
R749585

R753276
R753276

R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747

R753276
R753276

R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
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L700374-4

L700374-6

POINT 9

POINT 11

AB on 23-OCT-08

AB on 23-OCT-08

Sampled By:

Sampled By:

SOIL

SOIL

Detailed Salinity

Detailed Salinity

Diclofop-methyl

Chloride (Cl)

% Saturation
Conductivity Sat. Paste

Calcium (Ca)
Potassium (K)
Magnesium (Mg)
Sodium (Na)
SAR
Sulfur (as SO4)
pH (1:2 CaCl2)

Glyphosate
AMPA

2,4-D d5
Treflan d14
Clopyralid
Dicamba
Mecoprop
MCPA
2,4-D
Bromoxynil
Trifluralin
Triclopyr
Triallate
2,4,5-T
Picloram
Fluazifop-p-butyl
Diclofop-methyl

Chloride (Cl)

% Saturation
Conductivity Sat. Paste

Calcium (Ca)
Potassium (K)
Magnesium (Mg)
Sodium (Na)
SAR

mg/kg

mg/L

%
dS m-1

mg/L
mg/L
mg/L
mg/L
SAR
mg/L
pH

mg/kg
mg/kg

%
%

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/L

%
dS m-1

mg/L
mg/L
mg/L
mg/L
SAR

03-NOV-08

29-OCT-08

29-OCT-08
29-OCT-08

29-OCT-08
29-OCT-08
29-OCT-08
29-OCT-08
29-OCT-08
29-OCT-08
30-OCT-08

05-NOV-08
05-NOV-08

03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08

29-OCT-08

29-OCT-08
29-OCT-08

29-OCT-08
29-OCT-08
29-OCT-08
29-OCT-08
29-OCT-08

BF

RZF

JH1
JH1

KMCT
KMCT
KMCT
KMCT
KMCT
KMCT
CDC

BF
BF

BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF

RZF

JH1
JH1

KMCT
KMCT
KMCT
KMCT
KMCT

<0.005

90

49.3
3.30

538
114
117
202
2.06
1700
7.70

0.10
0.13

90
49

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

90

54.7
4.23

462
135
223
357
3.41

Herbicides & Pesticides in Soil

EC (Saturated Paste)

SAR

Glyphosate/AMPA

Herbicides & Pesticides in Soil

EC (Saturated Paste)

SAR

0.005

20

0.1
0.03

5.0
2.0
3.0
2.0
0.10

6
0.01

0.005
0.005

25-175
25-175
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

20

0.1
0.03

5.0
2.0
3.0
2.0
0.10

Matrix:

Matrix:

Note: Low levels of 2,4-D, MCPA and dicamba 
found below detection limit.

Surr:

Surr:

R751747

R748915

R748801
R748801

R748980
R748980
R748980
R748980
R748980
R748980
R749585

R753276
R753276

R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747

R748915

R748801
R748801

R748980
R748980
R748980
R748980
R748980
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L700374-6

L700374-9

L700374-11

POINT 11

POINT 14

CONTROL 4

AB on 23-OCT-08

AB on 23-OCT-08

AB on 23-OCT-08

Sampled By:

Sampled By:

Sampled By:

SOIL

SOIL

SOIL

Detailed Salinity
Sulfur (as SO4)
pH (1:2 CaCl2)

Glyphosate
AMPA

2,4-D d5
Treflan d14
Clopyralid
Dicamba
Mecoprop
MCPA
2,4-D
Bromoxynil
Trifluralin
Triclopyr
Triallate
2,4,5-T
Picloram
Fluazifop-p-butyl
Diclofop-methyl

Glyphosate
AMPA

2,4-D d5
Treflan d14
Clopyralid
Dicamba
Mecoprop
MCPA
2,4-D
Bromoxynil
Trifluralin
Triclopyr
Triallate
2,4,5-T
Picloram
Fluazifop-p-butyl
Diclofop-methyl

mg/L
pH

mg/kg
mg/kg

%
%

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

%
%

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

29-OCT-08
30-OCT-08

05-NOV-08
05-NOV-08

03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08

05-NOV-08
05-NOV-08

03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08

KMCT
CDC

BF
BF

BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF

BF
BF

BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF

2530
7.62

0.032
0.045

107
64

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

0.031
0.14

106
61

<0.005
<0.005
<0.005
<0.005
0.006

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

Glyphosate/AMPA

Herbicides & Pesticides in Soil

Glyphosate/AMPA

Herbicides & Pesticides in Soil

6
0.01

0.005
0.005

25-175
25-175
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.005
0.005

25-175
25-175
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

Matrix:

Matrix:

Matrix:

Note: Low levels of 2,4-D, and triallate found 
below detection limit.

Surr:

Surr:

Surr:

Surr:

R748980
R749585

R753276
R753276

R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747

R753276
R753276

R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
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L700374-13

L700374-14

L700374-16

CONTROL 6

CONTROL 7

CONTROL 9

AB on 23-OCT-08

AB on 23-OCT-08

AB on 23-OCT-08

Sampled By:

Sampled By:

Sampled By:

SOIL

SOIL

SOIL

Glyphosate
AMPA

2,4-D d5
Treflan d14
Clopyralid
Dicamba
Mecoprop
MCPA
2,4-D
Bromoxynil
Trifluralin
Triclopyr
Triallate
2,4,5-T
Picloram
Fluazifop-p-butyl
Diclofop-methyl

Glyphosate
AMPA

2,4-D d5
Treflan d14
Clopyralid
Dicamba
Mecoprop
MCPA
2,4-D
Bromoxynil
Trifluralin
Triclopyr
Triallate
2,4,5-T
Picloram
Fluazifop-p-butyl
Diclofop-methyl

Glyphosate
AMPA

2,4-D d5

mg/kg
mg/kg

%
%

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

%
%

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

%

05-NOV-08
05-NOV-08

03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08
03-NOV-08

05-NOV-08
05-NOV-08

04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08

05-NOV-08
05-NOV-08

04-NOV-08

BF
BF

BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF

BF
BF

BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF

BF
BF

BF

0.026
0.067

89
49

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

0.027
0.096

93
68

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

0.023
0.079

110

Glyphosate/AMPA

Herbicides & Pesticides in Soil

Glyphosate/AMPA

Herbicides & Pesticides in Soil

Glyphosate/AMPA

Herbicides & Pesticides in Soil

0.005
0.005

25-175
25-175
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.005
0.005

25-175
25-175
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.005
0.005

25-175

Matrix:

Matrix:

Matrix:

Surr:

Surr:

Surr:

Surr:

Surr:

R753276
R753276

R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747

R753276
R753276

R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747

R753276
R753276

R751747
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L700374-16 CONTROL 9
AB on 23-OCT-08Sampled By:

SOIL

Detailed Salinity

Treflan d14
Clopyralid
Dicamba
Mecoprop
MCPA
2,4-D
Bromoxynil
Trifluralin
Triclopyr
Triallate
2,4,5-T
Picloram
Fluazifop-p-butyl
Diclofop-methyl

Chloride (Cl)

% Saturation
Conductivity Sat. Paste

Calcium (Ca)
Potassium (K)
Magnesium (Mg)
Sodium (Na)
SAR
Sulfur (as SO4)
pH (1:2 CaCl2)

%
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/L

%
dS m-1

mg/L
mg/L
mg/L
mg/L
SAR
mg/L
pH

04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08
04-NOV-08

29-OCT-08

29-OCT-08
29-OCT-08

29-OCT-08
29-OCT-08
29-OCT-08
29-OCT-08
29-OCT-08
29-OCT-08
30-OCT-08

BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF
BF

RZF

JH1
JH1

KMCT
KMCT
KMCT
KMCT
KMCT
KMCT
CDC

59
<0.005
<0.005
<0.005
0.005

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

50

48.0
0.78

103
36.7
22.3
24.0
0.56
89

7.29

Herbicides & Pesticides in Soil

EC (Saturated Paste)

SAR

25-175
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

20

0.1
0.03

5.0
2.0
3.0
2.0
0.10

6
0.01

Matrix:

Surr: R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747
R751747

R748915

R748801
R748801

R748980
R748980
R748980
R748980
R748980
R748980
R749585

* Refer to Referenced Information for Qualifiers (if any) and Methodology.



CL-SAR-CL
GLYPH/AMPA-ED
GLYPH/AMPA-ED
HERBSCR-ED

PH-1:2 CACL2-CL

SALINITY-INTCHECK-CL
SAR-CALC-CL

SAT/EC-CL
SO4-PASTE-ICP-CL

Reference Information

Chloride (Cl) (Saturated Paste)
Glyphosate/AMPA
Glyphosate/AMPA
Herbicides & Pesticides in Soil

pH (1:2 CaCl2)

SAR

EC (Saturated Paste)
Sulphate (SO4)

L700374 CONTD....
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Methods Listed (if applicable):

ALS Test Code Test Description

Soil
Soil
Soil
Soil

Soil

Soil
Soil

Soil
Soil

APHA 4500 - Cl- - E Auto’d Ferricyanide
EPA 8318-HPLC/Fluorescence
JAFC, 1994, VOL. 42, NO. 12, 2751-2759
MODIFIED JAOAC, VOL. 74, NO. 3, 
1991.
CSSS 16.3 - 1:2 Extraction w/0.01M 
CaCl2

CSSS 18.4-Calculation
CSSS 18.4-Calculation

CSSS, Chp. 18 - Saturation Extract
AEUB Guide 58-29.7 - ICP-AES

Analytical Method Reference(Based On) 

** Laboratory Methods employed follow in-house procedures, which are generally based on 
nationally or internationally accepted methodologies.

Preparation Method Reference(Based On) Matrix 

GLOSSARY OF REPORT TERMS
Surr - A surrogate is an organic compound that is similar to the target analyte(s) in chemical composition and behavior but not normally 
detected in environmental samples. Prior to sample processing, samples are fortified with one or more surrogate compounds.
The reported surrogate recovery value provides a measure of method efficiency. The Laboratory control limits are determined under 
column heading D.L.
mg/kg (units) - unit of concentration based on mass, parts per million.
mg/L (units) - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FOR CLIENT FIELD BLANKS.
Although test results are generated under strict QA/QC protocols, any unsigned test reports, faxes, or emails are considered preliminary.

ALS Laboratory Group has an extensive QA/QC program where all analytical data reported is analyzed using approved referenced 
procedures followed by checks and reviews by senior managers and quality assurance personnel. However, since the results are 
obtained from chemical measurements and thus cannot be guaranteed, ALS Laboratory Group assumes no liability for the use or 
interpretation of the results.

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

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location

CL EDALS LABORATORY GROUP - 
CALGARY, ALBERTA, CANADA

ALS LABORATORY GROUP - 
EDMONTON, ALBERTA, CANADA

Chain of Custody numbers:

08-052298 08-052299
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