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1.0 I N T R O D U C T I O N  
Devon Canada (Devon) retained IEG Environmental (IEG) to investigate possible impacted soil 

associated with an oilfield waste storage component at the Itiginkpak F-29 in the Mackenzie Delta, 

Northwest Territories. As a requirement of Devon’s water licence, IEG conducted soil and water analysis 

at the site.  This report summarizes the site investigation results and future recommendations for the site. 

1.1 S i te  Desc r ip t ion  
The F29 well site is located at 68o28’20.6” N, 134o36’58.4” W near Oniak Channel in the Mackenzie 

Delta, Northwest Territories.  The site is located approximately 35 km northwest of Inuvik.   No oilfield 

facilities were present on the lease except for a sign identifying the location of well centre.  The sump is 

located in the southwest corner of the lease (Photograph 1). Three thermistors are present on the lease; 

they are located directly on the sump cap, east of the sump in the pooled water, and on the east edge of the 

lease (control).   

1.2 Ob jec t i ve  and  Scope  
The objective of the assessment was to both characterize the soil in the sump cap area and to determine 

the origin of the elevated terrain conductivities indicated by the Electromagnetic (EM) survey. In addition 

pooled water east to the sump was also characterized. 

The scope of work consisted of the following tasks: 

1. Conduct a sump assessment based on the 2004 Environmental Science Research Fund (ESRF) 

protocols developed by AMEC; 

2. Characterize potential impacted soil based on an EM 38 survey; 

3. Characterize pooled water located east of the sump; 

4. Characterize background soil and water conditions; 

5. Determine permafrost depths on the sump, lease, and background areas; and 

6. Prepare a summary report of the analytical data. 

 

2.0 S O I L  A S S E S S M E N T  

2.1 E l ec t romagnet i c  Su rvey  
In September 2004, Newpark Environmental conducted an EM 38 survey of the lease and surrounding 

area using an EM 38 (Figure 1).  Values of relatively low conductivities are shaded cool colors (blue-

green), intermediate values are shaded warm colors (yellow), and elevated conductivity values are shaded 

hot colors (orange-red). 
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2.2 So i l  Sampl ing  
Borehole locations were selected based upon the location of the sump and the EM 38 survey.  A total of 

eight boreholes were advanced, seven in the area of elevated terrain apparent conductivities (BH05-001 to 

-007) and one background location northwest of well centre (BH05-008)   (Figure 1).    

 
Soil samples were collected using a clean hand auger and the depth to permafrost was measured using a 

permafrost probe.  Soil sampling intervals were determined based on site-specific conditions. At each 

borehole soil samples were collected at the surface and at the depth of permafrost.  If the depth to 

permafrost exceeded 0.65 m an additional sample was collected at the midpoint between the surface and 

the permafrost layer.   

 
Soil samples were placed into sterile Ziploc plastic bags for laboratory analysis.    Standard chain-of-

custody protocol was followed for all samples collected.  Soil samples were stored in an ice-filled cooler 

(~ 4° C) prior to being submitted to Norwest Labs in Edmonton on July 29th, 2005. 

2.3 So i l  Ana l y t i ca l  Schedu le  
The analytical schedule was based on the NWT Water License requirements.  The schedule includes: 

 pH; 

 Electrical Conductivity; 

 Sodium Adsorption Ratio; 

 Soluble Ca, Mg, Na, K, Cl, SO4; 

 Routine Metals 

 Microtox Assay. 

 

2.4 Assessment  Cr i t e r i a  
Analytical results for soil samples collected from the site were compared to the following quality 

assessment and remediation criteria: 

  CCME (Canadian Council of Ministers of the Environment), 1999 (2003 update).  

Canadian Environmental Quality Guidelines (and updates).  Pub. No. 1299.   

Non-regulated soil parameters such as soluble chloride, sulfate, etc. have been included in summary 

tables, as they are useful for confirming sump related impact on soils which may not otherwise satisfy 

contaminated site assessment criteria.  Values in the data summary table (Table 1) that exceed any 

remediation criteria or guidelines have been highlighted. 
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3.0 W A T E R  A S S E S S M E N T   

3.1 Wate r  Sampl ing  
Water samples were collected from four locations at a depth of 5 cm using a grab method (WS05-001 to -

004).  Two water samples (WS05-001 and WS05-002) were collected from pooled water located along 

the east edge of the sump (Figure 1) (Photograph 2).    The two background sampling points included a 

pond located approximately 400 m southwest of the sump (WS05-003) and pooled water (W05-004) 

located approximately 1 km southeast of the sump (not shown on figure 1).   

3.2 Wate r  Ana l y t i ca l  Schedu le  
The analytical schedule was based on the NWT Water License requirements.  The schedule includes: 

 pH; 

 Electrical Conductivity (EC); 

 Soluble Ca, Mg, Na, K, Cl, SO4; 

 Routine Metals. 

3.3 Assessment  Cr i t e r i a  
Analytical results for water samples collected from the site were compared to the following quality 

assessment and remediation criteria: 

 CCME (Canadian Council of Ministers of the Environment), 1999 (2003 update).  Canadian 
Environmental Quality Guidelines (and updates).  Pub. No. 1299. 

Values in the data summary table (Table 2) that exceed the applicable guidelines have been highlighted. 

4.0 S O I L  Q U A L I T Y  

4.1 Background  
Lab results reported that salinity and metals were below CCME guidelines for all samples collected at 

borehole BH05-008. 

4.2 Sump Area  
Vegetation stress and salt efflorescence was observed in the southwest corner of the lease (Photograph 3 

and 4).  These observations are consistent with the elevated terrain apparent conductivities on the EM 38 

survey (Figure 1).   
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Laboratory analyses from soil samples collected from borehole BH05-001 reported EC values (up to 

12.10 dS/m) that exceeded the applicable criteria throughout the entire profile of the sump cap.  At 

borehole BH05-002 lab results reported EC values that exceeded the applicable criteria on the surface 

(4.29 dS/m) and at 1.05 cm belowground level (bgl) (2.22 dS/m).   The elevated EC values correspond to 

the areas of elevated terrain conductivities, which are a result of the elevated concentrations of chloride 

(up to 1930 mg/kg) (Figure 1).   SAR values reported at all depths on the sump cap were below the 

applicable salinity parameters (Table 1).  

 

Laboratory results for all soil samples collected in the sump cap (BH05-001 and –002) reported values 

that passed the required guidelines for the Microtox assay (AEUB G-50). 

4.3 Of f-Lease  Area  
Vegetation stress and salt efflorescence were also observed in a riparian area southwest of the lease area 

(Photograph 4 and 5).  Laboratory analyses reported that all soil samples collected at boreholes in this 

area (BH05-003 to –007) exceeded the CCME guideline for EC (up to 25.60 ds/m).  SAR values 

exceeding the CCME guideline were also reported (8.00 and 8.10) at borehole BH05-005 at depths of 

0.50 cm and 0.78 cm bgl.    The elevated EC and SAR values correspond to the areas of elevated terrain 

conductivities (Figure 1). The elevated terrain conductivities are a result of elevated concentrations of 

chloride, potassium and sodium (up to 6020, 4070 and 650 mg/kg, respectively) (Table 1).  Background 

concentrations (BH05-008) of chloride, potassium and sodium on the surface were reported at 40, 20 and 

10 mg/kg.  At depths of 0.47 and 0.65 m bgl, background concentrations of chloride, potassium and 

sodium were reported as 6, 2 and 4 mg/kg. 

 

Laboratory results for all soil samples collected in the spill area (BH05-001 and –002) reported values 

that passed the required guidelines for the Microtox assay (AEUB G-50). 

5.0 W A T E R  Q U A L I T Y  
Analytical results reported total iron concentrations (2.3 and 1.6 mg/L) at WS05-001 and WS05-002 

sampling points exceeded the applicable criteria. The concentration of cadmium (0.00002 mg/L) at 

sampling point WS05-001 also exceeded the CCME guidelines (Table 2).  However, laboratory analyses 

reported that cadmium concentrations at background sampling point WS05-003 and iron concentrations at 

both WS05-003 and -004  (locations not shown on figure 1) also exceeded the CCME guidelines (Table 

2).   
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Reported total dissolved chloride concentrations from WS05-001 and –002 were greater than background 

(WS05-003 and –004) chloride concentrations.   Elevated concentrations of chloride resulted in EC values 

that were approximately four times greater than the background (Table 2). 

6.0 P E R M A F R O S T  L A Y E R S  
Active layer measurements were taken at five points on top of the sump cap, 20 points around the 

perimeter of the sump, 15 points around the lease area and 15 points in the background terrain (Appendix 

C).  The average depth of the active layer on top of the sump was more the twice the depth of the average 

background active layer depth and the average active layer depth of the lease (Table 3 below).  Average 

active layer depths around the perimeter of the sump were not as deep as the active layer on top of the 

sump (Table 3). 

Table 3. Average active layer depths at the F-29 lease. 
Location Average Active Layer 

Depth (m) 

Sump cap 0.922 

Cap perimeter north 0.666 

Cap perimeter south 0.712 

Cap perimeter east 0.742 

Cap perimeter west 0.682 

Average 
Perimeter 

0.700 

Lease area 0.405 

Background 0.413 

 

7.0 C O N C L U S I O N S  
The EM 38 survey and elevated EC values reported in the laboratory analyses indicate that the southwest 

corner of the lease area has been impacted by elevated concentrations of sodium, chloride and potassium 

resulting in EC values that exceed CCME guidelines.  

 

The chloride concentration of the pooled water located on the east edge of the sump is elevated above 

background chloride concentration. 
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8.0 C L O S U R E  
If you should have any concerns or questions, please do not hesitate to contact David Wells at (867) 777-
8521. 

 

 

 

 

Blair Bailey M.Sc., A.Ag     Rob McLaughlin P.Eng, P.Geol
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9.0 R E F E R E N C E S  
CCME (Canadian Council of Ministers of the Environment), 1999 (2003 update).  Canadian 
Environmental Quality Guidelines (and updates).  Pub. No. 1299. 

AMEC 2004. Protocol for the Assessment of Drilling Mud Sumps. 2004 Environmental Science 
Research Fund (ESRF) 
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Table 1. Summary of Soil Analytical Results for Devon Canada Sump F-29.
Salinity Metals Microtox Assay
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CRITERIA
CCME 2002 Env Quality Parkland Fine-grained soil 6-8.0 2 - 5 - - - - - - - - - - - - - 10 64 63 - 140 50 200 - - - - - -

CONTROL SAMPLES
BH05-008 0 7/25/2005 7.2 0.51 202 0.20 3.83 154 1.71 41.8 0.3 10 0.2 20 0.55 40 3 98 <0.1 0.00083 0.0166 0.0210 21.10 0.0111 0.0261 0.1200 68.1 Pass >100 >100 >100 >100
BH05-008 0.47 7/25/2005 8.0 0.35 64 0.20 3.02 38.6 1.15 8.8 0.2 4 0.08 2 0.28 6 1.5 15 <0.1 0.00062 0.0196 0.0220 26.00 0.0111 0.0332 0.1100 33.8 Pass >100 >100 >100 >100
BH05-008 0.65 7/25/2005 8.0 0.32 56 0.20 2.51 28.2 0.95 6.5 0.2 3 0.06 1 0.29 6 1.3 12 <0.1 0.00058 0.0202 0.0230 25.60 0.0117 0.0312 0.1090 33.1 Pass >100 >100 >100 >100

SOIL CHARACTERIZATION
Sump Cap Area BH05-001 0 7/25/2005 7.6 12.10 50 2.70 6.00 623 43.70 263.00 19.00 220 23.00 450 110.00 1930 40.00 320 <0.1 0.00084 0.01550 0.0230 21.40 0.0095 0.0298 0.0950 19.7 Pass >100 >100 >100 >100

BH05-001 0.75 7/25/2005 7.7 2.55 49 0.50 18.90 185 4.70 28.00 2.00 20 4.60 87 12.10 210 16.00 120 <0.1 0.00067 0.01910 0.0220 22.30 0.0112 0.0297 0.0990 25.6 Pass >100 >100 >100 >100
BH05-001 1.10 7/25/2005 7.7 3.04 48 0.60 21.20 204 6.00 35.00 2.00 20 5.30 100 17.30 296 16.00 120 <0.1 0.00073 0.01690 0.0220 22.40 0.0111 0.0294 0.1010 28.5 Pass >100 >100 >100 >100
BH05-002 0 7/25/2005 7.8 4.29 49 0.90 30.90 303 10.40 61.80 4.00 40 8.30 160 21.30 369 31.00 240 <0.1 0.00065 0.01740 0.0220 22.00 0.0126 0.028 0.1090 26.5 Pass >100 >100 >100 >100
BH05-002 0.65 7/25/2005 7.7 1.63 48 0.30 12.10 117 3.03 17.60 0.94 10 2.50 48 4.11 70 13.10 101 <0.1 0.00072 0.01760 0.0220 21.00 0.0101 0.0311 0.1020 22.5 Pass >100 >100 >100 >100
BH05-002 1.05 7/25/2005 7.6 2.22 44 0.40 21.90 194 5.40 29.00 1.00 10 1.00 20 5.59 88 23.00 160 <0.1 0.00064 0.01520 0.0190 20.20 0.0092 0.028 0.0930 23.7 Pass >100 >100 >100 >100

Off Lease Spill Area BH05-003 0 7/25/2005 7.8 9.63 59 2.30 32.60 383 12.50 88.70 11.00 150 40.30 923 88.20 1830 7.10 67 <0.1 0.00061 0.01630 0.0210 21.60 0.0099 0.0295 0.1000 33.3 Pass >100 >100 >100 >100
BH05-003 0.50 7/25/2005 7.5 15.90 64 3.90 51.40 653 15.90 122.00 23.00 330 78.50 1940 163.00 3670 6.00 60 <0.1 0.00074 0.02170 0.0250 27.50 0.0131 0.0345 0.1220 33.0 Pass >100 >100 >100 >100
BH05-003 0.78 7/25/2005 7.3 14.50 55 3.90 43.70 479 13.20 87.60 21.00 260 73.70 1570 149.00 2890 6.00 50 <0.1 0.0006 0.01860 0.0220 24.70 0.0114 0.0312 0.1040 33.2 Pass >100 >100 >100 >100
BH05-004 0 7/25/2005 7.3 11.80 52 3.20 28.20 290 11.50 71.70 14.00 170 65.80 1320 116.00 2120 11.00 95 <0.1 0.0006 0.01670 0.0210 21.40 0.0099 0.0273 0.0990 36.0 Pass >100 >100 >100 >100
BH05-004 0.30 7/25/2005 7.4 20.90 69 4.50 49.30 681 14.00 110.00 25.00 400 132.00 3570 216.00 5300 6.00 60 <0.1 0.0008 0.02310 0.0260 27.00 0.0122 0.0381 0.1400 41.5 Pass >100 >100 >100 >100
BH05-004 0.65 7/25/2005 7.6 12.00 52 2.50 40.70 426 11.90 75.40 13.00 150 55.50 1130 118.00 2180 5.00 40 <0.1 0.0006 0.01820 0.0220 24.60 0.0106 0.0325 0.1100 31.2 Pass >100 >100 >100 >100
BH05-005 0 7/25/2005 7.2 10.70 62 3.00 26.90 335 11.10 83.90 13.00 180 54.20 1320 96.50 2130 5.00 50 <0.1 0.00063 0.01710 0.0210 22.30 0.0109 0.0314 0.1020 52.6 Pass >100 >100 >100 >100
BH05-005 0.50 7/25/2005 7.3 24.30 63 8.00 48.40 610 14.00 100.00 45.00 650 165.00 4070 250.00 5590 15.00 150 1.00 0.00061 0.01910 0.0240 24.70 0.0121 0.0307 0.1110 29.4 Pass >100 >100 >100 >100
BH05-005 0.78 7/25/2005 7.4 25.60 59 8.10 51.40 604 14.00 100.00 46.00 620 172.00 3950 289.00 6020 9.00 80 1.10 0.0007 0.01780 0.0220 24.10 0.0108 0.0324 0.1140 32.5 Pass >100 >100 >100 >100
BH05-006 0 7/25/2005 7.5 6.12 138 2.30 17.30 479 7.00 120.00 8.00 250 28.00 1510 50.40 2470 7.40 160 <0.1 0.00093 0.01970 0.0290 26.00 0.0120 0.0322 0.1310 44.5 Pass >100 >100 >100 >100
BH05-006 0.43 7/25/2005 7.4 12.80 100 2.10 78.70 1570 26.30 317.00 15.00 340 21.00 820 129.00 4560 10.00 160 <0.1 0.00063 0.02420 0.0260 30.50 0.0137 0.037 0.1260 48.3 Pass >100 >100 >100 >100
BH05-007 0 7/25/2005 7.2 6.40 162 2.00 22.20 719 8.84 173.00 8.00 300 23.00 1400 55.00 3160 8.30 220 <0.1 0.00076 0.01950 0.0240 22.10 0.0125 0.0286 0.1100 83.6 Pass >100 >100 >100 >100
BH05-007 0.63 7/25/2005 7.9 6.34 54 1.90 34.50 371 10.90 70.60 9.00 110 12.00 250 45.80 873 6.00 50 <0.1 0.00063 0.01910 0.0230 26.40 0.0114 0.0333 0.1090 24.1 Pass >100 >100 >100 >100

  Current and/or relevant criteria are bolded

             Exceeds relevant criteria

             View analytical report for more comprehensive results

CCME 2003 Env. Quality = CCME (Canadian Council of Ministers of the Environment), 1999 (2003 update).  Canadian Environmental Quality Guidelines (and updates).  Pub. No. 1299.  



Table 2. Summary of Water Analytical Results for Devon Canada Sump F-29.
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CRITERIA
CCME 2003 Env Quality Water :Aquatic Life, Freshwater 6.5-9.0 - - - - - - - - - - - - - - - - - - - - - - - 0.3 0.000017 0.0089 0.004 0.01 0.025 0.03

East of Sump WS05-001 7/25/2005 20.5 7.81 1.370 0.5 7.54 151 4.54 55.2 1.23 28.3 1.29 50.4 0.53 322 9.09 0.23 3.6 49 7.00 0.00002 <0.0005 0.0030 0.0001 0.0018 0.0020 2.3 0.00002 <0.0005 0.003 0.0001 0.0018 0.002

East of Sump WS05-002 7/25/2005 20.5 7.69 1.370 0.5 7.34 147 4.44 53.9 1.2 27.5 1.25 49 0.68 308 8.7 0.17 2.8 16 7.00 <0.00001 <0.0005 0.0020 0.0001 0.0030 0.0020 1.6 <0.00001 <0.0005 0.002 0.0001 0.003 0.002

Background WS05-003 7/25/2005 20.7 8.11 0.285 0.3 2 40.1 0.84 10.2 0.3 7 0.04 1.4 0.04 7.6 0.21 0.774 12.4 7 6.00 0.00002 <0.0005 0.0020 <0.0001 0.0009 0.0010 0.6 0.00002 <0.0005 0.002 <0.0001 0.0009 0.001

Background WS05-004 7/25/2005 21 8.19 0.374 0.3 2.49 49.9 1.15 14 0.38 8.8 0.08 3.1 0.06 14.6 0.41 1.12 18 21 6.00 0.00001 <0.0005 0.0010 0.0001 0.0010 <0.001 0.8 0.00001 <0.0005 0.001 0.0001 0.001 <0.001

  Current and/or relevant criteria are bolded

             Exceeds relevant criteria
             View analytical report for more detailed results

CCME 2003 Env. Quality = CCME (Canadian Council of Ministers of the Environment), 1999 (2003 update).  Canadian Environmental Quality Guidelines (and updates).  Pub. No. 1299.  
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Photograph 1: Aerial view of lease area. 
 

 
 

 
Photograph 2:  Aerial view of sump, spill area (right) and pooled water. 



                                                                                                   

                                                                                                     
  

 

 
 

Photograph 3:  Northeast view of sump area. 
 

 
 

Photograph 4:  Salt efflorescence observed in sump and off-lease spill area. 
 



                                                                                                   

                                                                                                     
  

 
 

 

 
 

Photograph 5:  Southwest view of impacted vegetation. 
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LSD: 
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Report to: Devon Canada Corporation
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Pete MillmanAttn:
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398310-3398310-2398310-1NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description F29 / WS05-001 F29 / WS05-002 F29 / WS05-003

Matrix Water - General Water - General Water - General
Results ResultsResultsUnits Detection LimitAnalyte

Aggregate Organic Constituents
mg/L      7      6TotalOil and Grease 5     7

No Noadjustment requiredpH No
Metals Dissolved

mg/L     <0.00001     <0.00001DissolvedCadmium 0.00001     0.00001
mg/L     <0.0005     <0.0005DissolvedChromium 0.0005    <0.0005
mg/L      0.002      0.002DissolvedCopper 0.001     0.002
mg/L      0.0001     <0.0001DissolvedLead 0.0001     0.0001
mg/L      0.0024      0.0007DissolvedNickel 0.0005     0.0009
mg/L     <0.001     <0.001DissolvedZinc 0.001     0.001

Metals Total
mg/L      1.6      0.6TotalIron 0.1     2.3
mg/L     <0.00001      0.00002TotalCadmium 0.00001     0.00002
mg/L     <0.0005     <0.0005TotalChromium 0.0005    <0.0005
mg/L      0.002      0.002TotalCopper 0.001     0.003
mg/L      0.0001     <0.0001TotalLead 0.0001     0.0001
mg/L      0.0030      0.0009TotalNickel 0.0005     0.0018
mg/L      0.002      0.001TotalZinc 0.001     0.002

Physical and Aggregate Properties
°C     20.5     20.7Temperature of observed pH     20.5

mg/L     16      7Total SuspendedSolids 1    49
Routine Water

     7.69      8.11pH      7.81
dS/m at 25 C      1.38      0.285Electrical Conductivity 0.001     1.37

meq/L      7.34      2.00Calcium 0.01     7.54
mg/L    147     40.1DissolvedCalcium 0.2   151
meq/L      4.44      0.84Magnesium 0.01     4.54
mg/L     53.9     10.2DissolvedMagnesium 0.1    55.2
meq/L      1.20      0.30Sodium 0.02     1.23
mg/L     27.5      7.0DissolvedSodium 0.4    28.3
meq/L      1.25      0.04Potassium 0.01     1.29
mg/L     49.0      1.4DissolvedPotassium 0.4    50.4
mg/L      0.68      0.04DissolvedIron 0.01     0.53
mg/L    308      7.6DissolvedChloride 0.4   322
meq/L      8.70      0.21Chloride 0.01     9.09
meq/L      0.17      0.774Sulfate-S      0.23
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Pete MillmanAttn:
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398310-3398310-2398310-1NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description F29 / WS05-001 F29 / WS05-002 F29 / WS05-003

Matrix Water - General Water - General Water - General
Results ResultsResultsUnits Detection LimitAnalyte

Routine Water - Continued
mg/L      2.8     12.4DissolvedSulfate-S 0.3     3.6

     0.5      0.3DissolvedSAR      0.5
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Location: F29 - Mackenzie Delta

LSD: 

P.O.: 

Acct. Code: 

Bill to: Devon Canada Corporation
Report to: Devon Canada Corporation

2000, 400-3 Ave SW
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Pete MillmanAttn:
David WellsSampled By:
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Page: 3 of 37

398310-4NWL Number

Sample Date Jul 25, 2005      
Sample Description F29 / WS05-004

Matrix Water - General
Results ResultsResultsUnits Detection LimitAnalyte

Metals Dissolved
mg/LDissolvedCadmium 0.00001    <0.00001
mg/LDissolvedChromium 0.0005    <0.0005
mg/LDissolvedCopper 0.001     0.001
mg/LDissolvedLead 0.0001    <0.0001
mg/LDissolvedNickel 0.0005     0.0007
mg/LDissolvedZinc 0.001    <0.001

Metals Total
mg/LTotalIron 0.1     0.8
mg/LTotalCadmium 0.00001     0.00001
mg/LTotalChromium 0.0005    <0.0005
mg/LTotalCopper 0.001     0.001
mg/LTotalLead 0.0001     0.0001
mg/LTotalNickel 0.0005     0.0010
mg/LTotalZinc 0.001    <0.001

Routine Water
pH      8.19

dS/m at 25 CElectrical Conductivity 0.001     0.374
meq/LCalcium 0.01     2.49
mg/LDissolvedCalcium 0.2    49.9
meq/LMagnesium 0.01     1.15
mg/LDissolvedMagnesium 0.1    14.0
meq/LSodium 0.02     0.38
mg/LDissolvedSodium 0.4     8.8
meq/LPotassium 0.01     0.08
mg/LDissolvedPotassium 0.4     3.1
mg/LDissolvedIron 0.01     0.06
mg/LDissolvedChloride 0.4    14.6
meq/LChloride 0.01     0.41
meq/LSulfate-S      1.12
mg/LDissolvedSulfate-S 0.3    18.0

DissolvedSAR      0.3
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398310-14398310-4NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005    
Sample Description F29 / WS05-004 BH05-004(0)

Matrix Water - General Solids
Results ResultsResultsUnits Detection LimitAnalyte

Aggregate Organic Constituents
mg/L        -TotalOil and Grease 5     6

       -adjustment requiredpH No
%      0.10Dean Stark, dry wt.Oil 0.05       -
%      0.06Dean Stark, wet wt.Oil 0.05       -
%     36.2Water 0.1       -
%     63.8Solids 0.1       -

398310-6398310-5398310-4NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description F29 / WS05-004 BH05-001 (0m) BH05-001 (0.75)

Matrix Water - General Solids Solids

Results ResultsResultsUnits Detection LimitAnalyte

Physical and Aggregate Properties
°C        -        -Temperature of observed pH     21.0

mg/L        -        -Total SuspendedSolids 1    21
%     19.7     25.6Wet WeightMoisture 0.1       -
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398310-7398310-6398310-5NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-001 (0m) BH05-001 (0.75) BH05-001 (1.10)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Metals Strong Acid Digestion
ug/g      0.67      0.73Strong Acid ExtractableCadmium 0.01     0.84
ug/g     19.1     16.9Strong Acid ExtractableChromium 0.5    15.5
ug/g     22     22Strong Acid ExtractableCopper 1    23
ug/g  22300  22400Strong Acid ExtractableIron 50 21400
ug/g     11.2     11.1Strong Acid ExtractableLead 0.1     9.5
ug/g     29.7     29.4Strong Acid ExtractableNickel 0.5    29.8
ug/g     99    101Strong Acid ExtractableZinc 1    95

Microtox
Pass PassInterpretation (AEUB, G-50) Pass

% Sample   >100   >10015 minutesEC50 10.0  >100
% Sample   >100   >1005 minutesEC50 10.0  >100
% Sample   >100   >10015 minutesEC20 10.0  >100
% Sample   >100   >1005 minutesEC20 10.0  >100

None NoneLab Treatment None
Sludge 1:1 Sludge 1:11:1Sample Type Sludge 1:1
     7.7      7.7Clarified Sample- InitialpH      7.6
High HighAs ReceivedTurbidity High
Dark Brown Dark BrownAs ReceivedColour Dark Brown
Clear ClearAs TestedColour Pale Yellow
None NoneAs TestedTurbidity None
Not Adjusted Not AdjustedClarified Sample- FinalpH Not Adjusted
No NoColour Corrected Data No

Salinity
pH      7.6      7.5Saturated PastepH      7.5

dS/m at 25 C      2.55      3.04Saturated PasteElectrical Conductivity 0.01    12.1
     0.5      0.6Saturated PasteSAR      2.7

%     49     48% Saturation     50
meq/L     18.9     21.2Saturated PasteCalcium 0.01    62.7
mg/kg    185    204Saturated PasteCalcium    623
meq/L      4.7      6.0Saturated PasteMagnesium 0.02    43.7
mg/kg     28     35Saturated PasteMagnesium    263
meq/L      2      2Saturated PasteSodium 0.04    19
mg/kg     20     20Saturated PasteSodium    220
meq/L      4.6      5.3Saturated PastePotassium 0.03    23
mg/kg     87    100Saturated PastePotassium    450
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398310-7398310-6398310-5NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-001 (0m) BH05-001 (0.75) BH05-001 (1.10)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Salinity - Continued
meq/L     12.1     17.3Saturated PasteChloride 0.03   110
mg/kg    210    296Saturated PasteChloride   1930
meq/L     16     16Saturated PasteSulfate-S 0.06    40
mg/kg    120    120Saturated PasteSulfate-S    320
T/ac     <0.1     <0.1Saturated PasteTGR     <0.1

398310-9398310-8398310-7NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-001 (1.10) BH05-007(0) BH05-007(0.63)

Matrix Solids Solids Solids

Results ResultsResultsUnits Detection LimitAnalyte

Physical and Aggregate Properties
%     26.5     22.5Wet WeightMoisture 0.1    28.5
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398310-10398310-9398310-8NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-007(0) BH05-007(0.63) BH05-008(0)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Metals Strong Acid Digestion
ug/g      0.72      0.64Strong Acid ExtractableCadmium 0.01     0.65
ug/g     17.6     15.2Strong Acid ExtractableChromium 0.5    17.4
ug/g     22     19Strong Acid ExtractableCopper 1    22
ug/g  21000  20200Strong Acid ExtractableIron 50 22000
ug/g     10.1      9.2Strong Acid ExtractableLead 0.1    12.6
ug/g     31.1     28.0Strong Acid ExtractableNickel 0.5    28.0
ug/g    102     93Strong Acid ExtractableZinc 1   109

Microtox
Pass PassInterpretation (AEUB, G-50) Pass

% Sample   >100   >10015 minutesEC50 10.0  >100
% Sample   >100   >1005 minutesEC50 10.0  >100
% Sample   >100   >10015 minutesEC20 10.0  >100
% Sample   >100   >1005 minutesEC20 10.0  >100

None NoneLab Treatment None
Sludge 1:1 Sludge 1:11:1Sample Type Sludge 1:1
     7.7      7.6Clarified Sample- InitialpH      7.8
High HighAs ReceivedTurbidity High
Dark Brown Dark BrownAs ReceivedColour Dark Brown
Clear ClearAs TestedColour Clear
None NoneAs TestedTurbidity None
Not Adjusted Not AdjustedClarified Sample- FinalpH Not Adjusted
No NoColour Corrected Data No

Salinity
pH      7.7      7.6Saturated PastepH      7.6

dS/m at 25 C      1.63      2.22Saturated PasteElectrical Conductivity 0.01     4.29
     0.3      0.4Saturated PasteSAR      0.9

%     48     44% Saturation     49
meq/L     12.1     21.9Saturated PasteCalcium 0.01    30.9
mg/kg    117    194Saturated PasteCalcium    303
meq/L      3.03      5.4Saturated PasteMagnesium 0.02    10.4
mg/kg     17.6     29Saturated PasteMagnesium     61.8
meq/L      0.94      1Saturated PasteSodium 0.04     4
mg/kg     10     10Saturated PasteSodium     40
meq/L      2.5      1Saturated PastePotassium 0.03     8.3
mg/kg     48     20Saturated PastePotassium    160
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398310-10398310-9398310-8NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-007(0) BH05-007(0.63) BH05-008(0)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Salinity - Continued
meq/L      4.11      5.59Saturated PasteChloride 0.03    21.3
mg/kg     70     88Saturated PasteChloride    369
meq/L     13.1     23Saturated PasteSulfate-S 0.06    31
mg/kg    101    160Saturated PasteSulfate-S    240
T/ac     <0.1     <0.1Saturated PasteTGR     <0.1

398310-12398310-11398310-10NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-008(0) BH05-003(0.47) BH05-003(0.5)

Matrix Solids Solids Solids

Results ResultsResultsUnits Detection LimitAnalyte

Physical and Aggregate Properties
%     33.3     33.0Wet WeightMoisture 0.1    23.7
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398310-13398310-12398310-11NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-003(0.47) BH05-003(0.5) BH05-003(0.78)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Metals Strong Acid Digestion
ug/g      0.74      0.60Strong Acid ExtractableCadmium 0.01     0.61
ug/g     21.7     18.6Strong Acid ExtractableChromium 0.5    16.3
ug/g     25     22Strong Acid ExtractableCopper 1    21
ug/g  27500  24700Strong Acid ExtractableIron 50 21600
ug/g     13.1     11.4Strong Acid ExtractableLead 0.1     9.9
ug/g     34.5     31.2Strong Acid ExtractableNickel 0.5    29.5
ug/g    122    104Strong Acid ExtractableZinc 1   100

Microtox
Pass PassInterpretation (AEUB, G-50) Pass

% Sample   >100   >10015 minutesEC50 10.0  >100
% Sample   >100   >1005 minutesEC50 10.0  >100
% Sample   >100   >10015 minutesEC20 10.0  >100
% Sample   >100   >1005 minutesEC20 10.0  >100

None NoneLab Treatment None
Sludge 1:1 Sludge 1:11:1Sample Type Sludge 1:1
     7.5      7.3Clarified Sample- InitialpH      7.8
High HighAs ReceivedTurbidity High
Dark Brown Dark BrownAs ReceivedColour Dark Brown
Clear ClearAs TestedColour Clear
None NoneAs TestedTurbidity None
Not Adjusted Not AdjustedClarified Sample- FinalpH Not Adjusted
No NoColour Corrected Data No

Salinity
pH      7.4      7.5Saturated PastepH      7.5

dS/m at 25 C     15.9     14.5Saturated PasteElectrical Conductivity 0.01     9.63
     3.9      3.9Saturated PasteSAR      2.3

%     64     55% Saturation     59
meq/L     51.4     43.7Saturated PasteCalcium 0.01    32.6
mg/kg    653    479Saturated PasteCalcium    383
meq/L     15.9     13.2Saturated PasteMagnesium 0.02    12.5
mg/kg    122     87.6Saturated PasteMagnesium     88.7
meq/L     23     21Saturated PasteSodium 0.04    11
mg/kg    330    260Saturated PasteSodium    150
meq/L     78.5     73.7Saturated PastePotassium 0.03    40.3
mg/kg   1940   1570Saturated PastePotassium    923
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398310-13398310-12398310-11NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-003(0.47) BH05-003(0.5) BH05-003(0.78)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Salinity - Continued
meq/L    163    149Saturated PasteChloride 0.03    88.2
mg/kg   3670   2890Saturated PasteChloride   1830
meq/L      6      6Saturated PasteSulfate-S 0.06     7.1
mg/kg     60     50Saturated PasteSulfate-S     67
T/ac     <0.1     <0.1Saturated PasteTGR     <0.1

398310-15398310-14398310-13NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-003(0.78) BH05-004(0) BH05-004(0.3)

Matrix Solids Solids Solids

Results ResultsResultsUnits Detection LimitAnalyte

Physical and Aggregate Properties
%     36.0     41.5Wet WeightMoisture 0.1    33.2

398310-14NWL Number

Sample Date Jul 25, 2005      
Sample Description BH05-004(0)

Matrix Solids
Results ResultsResultsUnits Detection LimitAnalyte

Microtox Charcoal Treatment
Interpretation (AEUB, G-50) Pass

% Sample15 minutesEC50 10  >100
% Sample5 minutesEC50 10  >100
% Sample15 minutesEC20 10  >100
% Sample5 minutesEC20 10  >100

Lab Treatment G50 Charcoal
As TestedColour Yellow
As TestedTurbidity None
Clarified Sample- InitialpH      7.3

Colour Corrected Data Yes
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398310-16398310-15398310-14NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-004(0) BH05-004(0.3) BH05-004(0.65)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Metals Strong Acid Digestion
ug/g      0.80      0.60Strong Acid ExtractableCadmium 0.01     0.60
ug/g     23.1     18.2Strong Acid ExtractableChromium 0.5    16.7
ug/g     26     22Strong Acid ExtractableCopper 1    21
ug/g  27000  24600Strong Acid ExtractableIron 50 21400
ug/g     12.2     10.6Strong Acid ExtractableLead 0.1     9.9
ug/g     38.1     32.5Strong Acid ExtractableNickel 0.5    27.3
ug/g    140    110Strong Acid ExtractableZinc 1    99

Microtox
Pass PassInterpretation (AEUB, G-50) Fail

% Sample   >100   >10015 minutesEC50 10.0    34
% Sample   >100   >1005 minutesEC50 10.0    34
% Sample   >100   >10015 minutesEC20 10.0    10
% Sample   >100   >1005 minutesEC20 10.0   <10

None NoneLab Treatment None
Sludge 1:1 Sludge 1:11:1Sample Type Sludge 1:1
     7.4      7.6Clarified Sample- InitialpH      7.3
High HighAs ReceivedTurbidity High
Dark Brown Dark BrownAs ReceivedColour Dark Brown
Pale Yellow ClearAs TestedColour Yellow
None NoneAs TestedTurbidity None
Not Adjusted Not AdjustedClarified Sample- FinalpH Not Adjusted
No NoColour Corrected Data Yes

Salinity
pH      7.4      7.5Saturated PastepH      7.8

dS/m at 25 C     20.9     12.0Saturated PasteElectrical Conductivity 0.01    11.8
     4.5      2.5Saturated PasteSAR      3.2

%     69     52% Saturation     52
meq/L     49.3     40.7Saturated PasteCalcium 0.01    28.2
mg/kg    681    426Saturated PasteCalcium    290
meq/L     14     11.9Saturated PasteMagnesium 0.02    11.5
mg/kg    110     75.4Saturated PasteMagnesium     71.7
meq/L     25     13Saturated PasteSodium 0.04    14
mg/kg    400    150Saturated PasteSodium    170
meq/L    132     55.5Saturated PastePotassium 0.03    65.8
mg/kg   3570   1130Saturated PastePotassium   1320
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398310-16398310-15398310-14NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-004(0) BH05-004(0.3) BH05-004(0.65)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Salinity - Continued
meq/L    216    118Saturated PasteChloride 0.03   116
mg/kg   5300   2180Saturated PasteChloride   2120
meq/L      6      5Saturated PasteSulfate-S 0.06    11
mg/kg     60     40Saturated PasteSulfate-S     95
T/ac     <0.1     <0.1Saturated PasteTGR     <0.1

398310-18398310-17398310-16NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-004(0.65) BH05-005(0) BH05-005(0.5)

Matrix Solids Solids Solids

Results ResultsResultsUnits Detection LimitAnalyte

Physical and Aggregate Properties
%     52.6     29.4Wet WeightMoisture 0.1    31.2
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398310-19398310-18398310-17NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-005(0) BH05-005(0.5) BH05-005(0.78)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Metals Strong Acid Digestion
ug/g      0.61      0.70Strong Acid ExtractableCadmium 0.01     0.63
ug/g     19.1     17.8Strong Acid ExtractableChromium 0.5    17.1
ug/g     24     22Strong Acid ExtractableCopper 1    21
ug/g  24700  24100Strong Acid ExtractableIron 50 22300
ug/g     12.1     10.8Strong Acid ExtractableLead 0.1    10.9
ug/g     30.7     32.4Strong Acid ExtractableNickel 0.5    31.4
ug/g    111    114Strong Acid ExtractableZinc 1   102

Microtox
Pass PassInterpretation (AEUB, G-50) Pass

% Sample   >100   >10015 minutesEC50 10.0  >100
% Sample   >100   >1005 minutesEC50 10.0  >100
% Sample   >100   >10015 minutesEC20 10.0  >100
% Sample   >100   >1005 minutesEC20 10.0  >100

None NoneLab Treatment None
Sludge 1:1 Sludge 1:11:1Sample Type Sludge 1:1
     7.3      7.4Clarified Sample- InitialpH      7.2
High HighAs ReceivedTurbidity High
Dark Brown Dark BrownAs ReceivedColour Dark Brown
Pale Yellow ClearAs TestedColour Yellow
None NoneAs TestedTurbidity None
Not Adjusted Not AdjustedClarified Sample- FinalpH Not Adjusted
No NoColour Corrected Data Yes

Salinity
pH      7.4      7.4Saturated PastepH      7.4

dS/m at 25 C     24.3     25.6Saturated PasteElectrical Conductivity 0.01    10.7
     8.0      8.1Saturated PasteSAR      3.0

%     63     59% Saturation     62
meq/L     48.4     51.4Saturated PasteCalcium 0.01    26.9
mg/kg    610    604Saturated PasteCalcium    335
meq/L     14     14Saturated PasteMagnesium 0.02    11.1
mg/kg    100    100Saturated PasteMagnesium     83.9
meq/L     45     46Saturated PasteSodium 0.04    13
mg/kg    650    620Saturated PasteSodium    180
meq/L    165    172Saturated PastePotassium 0.03    54.2
mg/kg   4070   3950Saturated PastePotassium   1320
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398310-19398310-18398310-17NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-005(0) BH05-005(0.5) BH05-005(0.78)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Salinity - Continued
meq/L    250    289Saturated PasteChloride 0.03    96.5
mg/kg   5590   6020Saturated PasteChloride   2130
meq/L     15      9Saturated PasteSulfate-S 0.06     5
mg/kg    150     80Saturated PasteSulfate-S     50
T/ac      1.0      1.1Saturated PasteTGR     <0.1

398310-21398310-20398310-19NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-005(0.78) BH05-006(0) BH05-006(0.43)

Matrix Solids Solids Solids

Results ResultsResultsUnits Detection LimitAnalyte

Physical and Aggregate Properties
%     44.5     48.3Wet WeightMoisture 0.1    32.5
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398310-22398310-21398310-20NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-006(0) BH05-006(0.43) BH05-007(0)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Metals Strong Acid Digestion
ug/g      0.63      0.76Strong Acid ExtractableCadmium 0.01     0.93
ug/g     24.2     19.5Strong Acid ExtractableChromium 0.5    19.7
ug/g     26     24Strong Acid ExtractableCopper 1    29
ug/g  30500  22100Strong Acid ExtractableIron 50 26000
ug/g     13.7     12.5Strong Acid ExtractableLead 0.1    12.0
ug/g     37.0     28.6Strong Acid ExtractableNickel 0.5    32.2
ug/g    126    110Strong Acid ExtractableZinc 1   131

Microtox
Pass PassInterpretation (AEUB, G-50) Pass

% Sample   >100   >10015 minutesEC50 10.0  >100
% Sample   >100   >1005 minutesEC50 10.0  >100
% Sample   >100   >10015 minutesEC20 10.0  >100
% Sample   >100   >1005 minutesEC20 10.0  >100

None NoneLab Treatment None
Sludge 1:1 Sludge 1:11:1Sample Type Chemical 

Product
     7.4      7.2Clarified Sample- InitialpH      7.5
High HighAs ReceivedTurbidity High
Dark Brown Dark BrownAs ReceivedColour Dark Brown
Clear Pale YellowAs TestedColour Clear
None NoneAs TestedTurbidity None
Not Adjusted Not AdjustedClarified Sample- FinalpH Not Adjusted
No NoColour Corrected Data No

Salinity
pH      7.2      7.0Saturated PastepH      7.2

dS/m at 25 C     12.8      6.40Saturated PasteElectrical Conductivity 0.01     6.12
     2.1      2.0Saturated PasteSAR      2.3

%    100    162% Saturation    138
meq/L     78.7     22.2Saturated PasteCalcium 0.01    17.3
mg/kg   1570    719Saturated PasteCalcium    479
meq/L     26.3      8.84Saturated PasteMagnesium 0.02     7.0
mg/kg    317    173Saturated PasteMagnesium    120
meq/L     15      8.0Saturated PasteSodium 0.04     8.0
mg/kg    340    300Saturated PasteSodium    250
meq/L     21     23Saturated PastePotassium 0.03    28.0
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398310-22398310-21398310-20NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-006(0) BH05-006(0.43) BH05-007(0)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Salinity - Continued
mg/kg    820   1400Saturated PastePotassium   1510
meq/L    129     55.0Saturated PasteChloride 0.03    50.4
mg/kg   4560   3160Saturated PasteChloride   2470
meq/L     10      8.3Saturated PasteSulfate-S 0.06     7.4
mg/kg    160    220Saturated PasteSulfate-S    160
T/ac     <0.1     <0.1Saturated PasteTGR     <0.1

398310-24398310-23398310-22NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05-007(0) BH05_007(0.63) BH05-008(0)

Matrix Solids Solids Solids

Results ResultsResultsUnits Detection LimitAnalyte

Physical and Aggregate Properties
%     24.1     68.1Wet WeightMoisture 0.1    83.6
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398310-25398310-24398310-23NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05_007(0.63) BH05-008(0) BH05-008(0.47)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Metals Strong Acid Digestion
ug/g      0.83      0.62Strong Acid ExtractableCadmium 0.01     0.63
ug/g     16.6     19.6Strong Acid ExtractableChromium 0.5    19.1
ug/g     21     22Strong Acid ExtractableCopper 1    23
ug/g  21100  26000Strong Acid ExtractableIron 50 26400
ug/g     11.1     11.1Strong Acid ExtractableLead 0.1    11.4
ug/g     26.1     33.2Strong Acid ExtractableNickel 0.5    33.3
ug/g    120    110Strong Acid ExtractableZinc 1   109

Microtox
Pass PassInterpretation (AEUB, G-50) Pass

% Sample   >100   >10015 minutesEC50 10.0  >100
% Sample   >100   >1005 minutesEC50 10.0  >100
% Sample   >100   >10015 minutesEC20 10.0  >100
% Sample   >100   >1005 minutesEC20 10.0  >100

None NoneLab Treatment None
Sludge 1:1 Sludge 1:11:1Sample Type Sludge 1:1
     7.2      8.0Clarified Sample- InitialpH      7.9
High HighAs ReceivedTurbidity High
Dark Brown Dark BrownAs ReceivedColour Dark Brown
Yellow Pale YellowAs TestedColour Clear
None NoneAs TestedTurbidity None
Not Adjusted Not AdjustedClarified Sample- FinalpH Not Adjusted
No NoColour Corrected Data No

Salinity
pH      6.6      7.9Saturated PastepH      7.5

dS/m at 25 C      0.51      0.35Saturated PasteElectrical Conductivity 0.01     6.34
     0.2      0.2Saturated PasteSAR      1.9

%    202     64% Saturation     54
meq/L      3.83      3.02Saturated PasteCalcium 0.01    34.5
mg/kg    154     38.6Saturated PasteCalcium    371
meq/L      1.71      1.15Saturated PasteMagnesium 0.02    10.9
mg/kg     41.8      8.8Saturated PasteMagnesium     70.6
meq/L      0.3      0.2Saturated PasteSodium 0.04     9.0
mg/kg     10      4Saturated PasteSodium    110
meq/L      0.2      0.08Saturated PastePotassium 0.03    12
mg/kg     20      2Saturated PastePotassium    250
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398310-25398310-24398310-23NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005  Jul 25, 2005  
Sample Description BH05_007(0.63) BH05-008(0) BH05-008(0.47)

Matrix Solids Solids Solids
Results ResultsResultsUnits Detection LimitAnalyte

Salinity - Continued
meq/L      0.55      0.28Saturated PasteChloride 0.03    45.8
mg/kg     40      6Saturated PasteChloride    873
meq/L      3.0      1.5Saturated PasteSulfate-S 0.06     6
mg/kg     98     15Saturated PasteSulfate-S     50
T/ac     <0.1     <0.1Saturated PasteTGR     <0.1

398310-26398310-25NWL Number

Sample Date Jul 25, 2005  Jul 25, 2005    
Sample Description BH05-008(0.47) BH05-008(0.65)

Matrix Solids Solids

Results ResultsResultsUnits Detection LimitAnalyte

Physical and Aggregate Properties
%     33.1Wet WeightMoisture 0.1    33.8
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398310-26NWL Number

Sample Date Jul 25, 2005      
Sample Description BH05-008(0.65)

Matrix Solids
Results ResultsResultsUnits Detection LimitAnalyte

Metals Strong Acid Digestion
ug/gStrong Acid ExtractableCadmium 0.01     0.58
ug/gStrong Acid ExtractableChromium 0.5    20.2
ug/gStrong Acid ExtractableCopper 1    23
ug/gStrong Acid ExtractableIron 50 25600
ug/gStrong Acid ExtractableLead 0.1    11.7
ug/gStrong Acid ExtractableNickel 0.5    31.2
ug/gStrong Acid ExtractableZinc 1   109

Microtox
Interpretation (AEUB, G-50) Pass

% Sample15 minutesEC50 10.0  >100
% Sample5 minutesEC50 10.0  >100
% Sample15 minutesEC20 10.0  >100
% Sample5 minutesEC20 10.0  >100

Lab Treatment None
1:1Sample Type Sludge 1:1
Clarified Sample- InitialpH      8.0
As ReceivedTurbidity High
As ReceivedColour Dark Brown
As TestedColour Clear
As TestedTurbidity None
Clarified Sample- FinalpH Not Adjusted

Colour Corrected Data Yes
Salinity

pHSaturated PastepH      8.1
dS/m at 25 CSaturated PasteElectrical Conductivity 0.01     0.32

Saturated PasteSAR      0.2
%% Saturation     56

meq/LSaturated PasteCalcium 0.01     2.51
mg/kgSaturated PasteCalcium     28.2
meq/LSaturated PasteMagnesium 0.02     0.95
mg/kgSaturated PasteMagnesium      6.5
meq/LSaturated PasteSodium 0.04     0.2
mg/kgSaturated PasteSodium      3
meq/LSaturated PastePotassium 0.03     0.06
mg/kgSaturated PastePotassium      1
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398310-26NWL Number

Sample Date Jul 25, 2005      
Sample Description BH05-008(0.65)

Matrix Solids
Results ResultsResultsUnits Detection LimitAnalyte

Salinity - Continued
meq/LSaturated PasteChloride 0.03     0.29
mg/kgSaturated PasteChloride      6
meq/LSaturated PasteSulfate-S 0.06     1.3
mg/kgSaturated PasteSulfate-S     12
T/acSaturated PasteTGR     <0.1

Approved by: 

Anthony Neumann, MSc
Laboratory Operations Manager
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Aggregate Organic Constituents
Replicates Replicate1 Replicate2 % RSD CriteriaUnits Passed QCAbsolute Criteria

%Oil 0.39    0.31    30.10    20.01
%Water 63.6     67.4     30.1     20.0
%Solids 36.0     32.3     30.1     20.0

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Heather Milne

Edmonton Duplicate

Control Sample Mean Lower Limit Upper LimitUnits Measured Passed QC
%Oil 2.40    33.121.822.47

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Heather Milne

2005 Oil Standard

mg/LOil and Grease 41       3423840
Material Used:

Aug 02, 2005Date Acquired:
Acquired By: Tamara Cox

Oil and Grease
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Metals Dissolved
Blanks Units Measured Upper Limit Passed QCLower LimitMean

mg/LSilicon <0.05    30.05-0.050.00
mg/LSulfur <0.3     30.3-0.30.0
ug/LAluminum <5       35-50
ug/LAntimony <0.2     30.2-0.20.0
ug/LArsenic <0.2     30.2-0.20.0
ug/LBarium <1       31-10
ug/LBeryllium <0.1     30.1-0.10.0
ug/LBismuth <0.5     30.5-0.50.0
ug/LBoron <2       32-20
ug/LCadmium <0.01    30.01-0.010.00
ug/LChromium <0.5     30.5-0.50.0
ug/LCobalt <0.1     30.1-0.10.0
ug/LCopper <1       31-10
ug/LLead <0.1     30.1-0.10.0
ug/LLithium <1       31-10
ug/LMolybdenum <1       31-10
ug/LNickel <0.5     30.5-0.50.0
ug/LSelenium <0.2     30.2-0.20.0
ug/LSilver <0.1     30.1-0.10.0
ug/LStrontium <1       31-10
ug/LThallium <0.05    30.05-0.050.00
ug/LTin <1       31-10
ug/LTitanium <0.5     30.5-0.50.0
ug/LUranium <0.5     30.5-0.50.0
ug/LVanadium <0.1     30.1-0.10.0
ug/LZinc <1       31-10

Material Used:
Jul 29, 2005Date Acquired:

Acquired By: Linda Li

Edmonton Method Blank

Replicates Replicate1 Replicate2 % RSD CriteriaUnits Passed QCAbsolute Criteria
mg/LSulfur 1.3     1.3     30.1     10.0

Material Used:
Jul 29, 2005Date Acquired:

Acquired By: To Thong

Edmonton Duplicate
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Metals Dissolved (Continued...)
Control Sample Mean Lower Limit Upper LimitUnits Measured Passed QC

mg/LSilicon 24.5     327.5022.5025.00
mg/LSulfur 47.1     355.045.050.0

Material Used:
Jul 29, 2005Date Acquired:

Acquired By: To Thong

Metals High

mg/LSilicon 0.53    30.550.450.50
mg/LSulfur 1       31.20.91.0
ug/LAluminum 911       311508501000
ug/LAntimony 39.5     346.034.040.0
ug/LArsenic 42.3     346.034.040.0
ug/LBarium 198       3230170200
ug/LBeryllium 19.6     323.017.020.0
ug/LBismuth 96.4     3115.085.0100.0
ug/LBoron 419       3460340400
ug/LCadmium 2.07    32.301.702.00
ug/LChromium 103       3115.085.0100.0
ug/LCobalt 20.7     323.017.020.0
ug/LCopper 201       3230170200
ug/LLead 19.9     323.017.020.0
ug/LLithium 189       3230170200
ug/LMolybdenum 197       3230170200
ug/LNickel 101       3115.085.0100.0
ug/LSelenium 42.1     346.034.040.0
ug/LSilver 19.9     323.017.020.0
ug/LStrontium 206       3230170200
ug/LThallium 10.1     311.508.5010.00
ug/LTin 191       3230170200
ug/LTitanium 103       3115.085.0100.0
ug/LUranium 95.8     3115.085.0100.0
ug/LVanadium 19.8     323.017.020.0
ug/LZinc 201       3230170200

Material Used:
Jul 29, 2005Date Acquired:

Acquired By: Linda Li

Metals Low



Quality Control
7217 Roper Road NW
Edmonton, AB.  T6B 3J4
Phone:
Fax:

(780) 438-5522
(780) 438-0396

Norwest Labs

Project
 
ID: License Requirements
Name: F29 - Devon Sump Assessment

Location: F29 - Mackenzie Delta
LSD: 

P.O.: 

Acct. Code: 

NWL Lot ID: 398310
Control Number: E 236582

Date Received: Jul 29, 2005
Date Reported: Aug 18, 2005
Report Number: 727851

Bill to: Devon Canada Corporation
Report to: Devon Canada Corporation

2000, 400-3 Ave SW
Calgary, AB, Canada
T2P 4H2

Pete MillmanAttn:
David WellsSampled By:
IEGCompany:

Page: 24 of 37

Metals Dissolved (Continued...)
Control Sample Mean Lower Limit Upper LimitUnits Measured Passed QC

ug/LAluminum 50       3584350
ug/LAntimony 2.0     32.31.72.0
ug/LArsenic 2.0     32.31.72.0
ug/LBarium 10       312910
ug/LBeryllium 1       31.20.91.0
ug/LBismuth 5.0     35.84.35.0
ug/LBoron 22       3231720
ug/LCadmium 0.09    30.120.090.10
ug/LChromium 5.2     35.84.35.0
ug/LCobalt 1.0     31.20.91.0
ug/LCopper 10       312910
ug/LLead 1.0     31.20.91.0
ug/LLithium 10       312910
ug/LMolybdenum 10       312910
ug/LNickel 5.2     35.84.35.0
ug/LSelenium 2.1     32.31.72.0
ug/LSilver 0.9     31.20.91.0
ug/LStrontium 11       312910
ug/LThallium 0.50    30.580.430.50
ug/LTin 10       312910
ug/LTitanium 5.3     35.84.35.0
ug/LUranium 5.0     35.84.35.0
ug/LVanadium 1.0     31.20.91.0
ug/LZinc 11       312910

Material Used:
Jul 29, 2005Date Acquired:

Acquired By: Linda Li

Metals Trace
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Metals Strong Acid Digestion
Blanks Units Measured Upper Limit Passed QCLower LimitMean

ug/gAluminum 1       3000
ug/gAntimony <0.0     30.00.00.0
ug/gArsenic <0.0     30.2-0.10.0
ug/gBarium <0       33-21
ug/gBeryllium <0.0     30.00.00.0
ug/gCadmium <0.00    30.03-0.030.00
ug/gCalcium <2       3100
ug/gChromium <0.0     30.9-1.5-0.3
ug/gCobalt <0.0     30.1-0.10.0
ug/gCopper <0       31-10
ug/gIron 1       3000
ug/gLead <0.0     30.4-0.20.1
ug/gMagnesium <1       3000
ug/gManganese <0       3000
ug/gMolybdenum <0       3000
ug/gNickel <0.0     31.2-1.7-0.2
ug/gPhosphorus <0       3000
ug/gSelenium <0.0     30.2-0.30.0
ug/gSilicon <0       3000
ug/gSilver <0.0     30.00.00.0
ug/gStrontium <0       31-10
ug/gThallium <0.00    30.01-0.010.00
ug/gTin 0       3322
ug/gTitanium <0.0     31.5-1.30.1
ug/gVanadium <0.0     30.3-0.20.0
ug/gZinc <0       33-30

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Linda Li

Edmonton Method Blank
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Metals Strong Acid Digestion (Continued...)
Replicates Replicate1 Replicate2 % RSD CriteriaUnits Passed QCAbsolute Criteria

ug/gAntimony <0.2     <0.2     30.4     20.0
ug/gArsenic 7.0     7.6     30.4     20.0
ug/gBarium 312       335       32       20
ug/gBeryllium 0.8     0.7     30.2     20.0
ug/gCadmium 0.57    0.60    30.02    20.01
ug/gChromium 16.6     18.0     31.1     20.0
ug/gCobalt 8.5     9.1     30.2     20.0
ug/gCopper 20       21       32       20
ug/gLead 12.8     12.6     30.2     20.0
ug/gMolybdenum <1       <1       32       20
ug/gNickel 27.0     28.2     31.1     20.0
ug/gSelenium 0.7     0.9     30.7     20.0
ug/gSilver 0.1     0.1     30.2     20.0
ug/gThallium 0.29    0.28    30.11    20.01
ug/gTin <1       <1       32       20
ug/gVanadium 31.3     33.0     30.2     20.0
ug/gZinc 81       88       32       20

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Linda Li

Edmonton Duplicate
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Metals Strong Acid Digestion (Continued...)
Control Sample Mean Lower Limit Upper LimitUnits Measured Passed QC

ug/gAluminum 28400       3415371968530611
ug/gAntimony <0.2     30.30.10.2
ug/gArsenic 17.8     319.514.116.8
ug/gBarium 417       3482330406
ug/gBeryllium 1.0     31.10.70.9
ug/gBismuth <0.5     30.00.00.0
ug/gCadmium 0.38    30.450.300.38
ug/gCalcium 16400       3204321157016001
ug/gChromium 83.4     3100.069.484.7
ug/gCobalt 14.8     315.711.113.4
ug/gCopper 33       3392733
ug/gIron 34600       3422922368632989
ug/gLead 13.3     315.811.013.4
ug/gMagnesium 14600       3186061046414535
ug/gManganese 544       3680374527
ug/gMolybdenum 1       3111
ug/gNickel 88.7     395.168.581.8
ug/gPhosphorus 450       3561277419
ug/gSelenium 1.4     31.90.51.2
ug/gSilicon 636       32574-5461014
ug/gSilver 0.4     30.50.20.4
ug/gStrontium 114       313494114
ug/gThallium 0.36    30.410.280.35
ug/gTin <1       3111
ug/gTitanium 432       3582.9293.1438.0
ug/gVanadium 86.2     3103.063.783.3
ug/gZinc 108       312185103

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Linda Li

Metals Soils
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Metals Total
Blanks Units Measured Upper Limit Passed QCLower LimitMean

mg/LIron <0.1     30.00.00.0
ug/LCadmium <0.01    30.01-0.010.00
ug/LChromium <0.5     30.5-0.50.0
ug/LCopper <1       31-10
ug/LLead <0.1     30.1-0.10.0
ug/LNickel <0.5     30.5-0.50.0
ug/LZinc <1       31-10

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Linda Li

Edmonton Method Blank

Replicates Replicate1 Replicate2 % RSD CriteriaUnits Passed QCAbsolute Criteria
ug/LCadmium <0.01    <0.01    30.02    15.00
ug/LChromium <0.5     <0.5     31.1     15.0
ug/LCopper 1       1       32       15
ug/LLead <0.1     <0.1     30.2     15.0
ug/LNickel <0.5     <0.5     31.1     15.0
ug/LZinc 1       <1       32       15

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Linda Li

Edmonton Duplicate
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Metals Total (Continued...)
Control Sample Mean Lower Limit Upper LimitUnits Measured Passed QC

mg/LIron 2.0     32.21.82.0
ug/LCadmium 0.48    30.780.470.63
ug/LChromium 31.2     336.227.531.8
ug/LCopper 59       3705563
ug/LLead 6.0     37.05.46.2
ug/LNickel 29.8     335.827.031.4
ug/LZinc 54       3694959

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Linda Li

Edmonton Digestion Check

mg/LIron 9.8     311.09.010.0
Material Used:

Aug 02, 2005Date Acquired:
Acquired By: To Thong

Metals High

mg/LIron 0.2     30.20.20.2
ug/LCadmium 2.04    32.301.702.00
ug/LChromium 98.7     3115.085.0100.0
ug/LCopper 194       3230170200
ug/LLead 20.3     323.017.020.0
ug/LNickel 98.0     3115.085.0100.0
ug/LZinc 196       3230170200

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Linda Li

Metals Low

ug/LCadmium 0.11    30.120.090.10
ug/LChromium 5.3     35.84.35.0
ug/LCopper 10       312910
ug/LLead 1.1     31.20.91.0
ug/LNickel 5.2     35.84.35.0
ug/LZinc 10       312910

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Linda Li

Metals Trace

Microtox
Control Sample Mean Lower Limit Upper LimitUnits Measured Passed QC

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Andrew Jong

Phenol
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Microtox Charcoal Treatment
Control Sample Mean Lower Limit Upper LimitUnits Measured Passed QC

% SampleEC50 14       319.88.214.0
Material Used:

Aug 03, 2005Date Acquired:
Acquired By: Darren Crichton

Phenol

Physical and Aggregate Properties
Replicates Replicate1 Replicate2 % RSD CriteriaUnits Passed QCAbsolute Criteria

mg/LSolids 532       535       315       10
%Moisture 47.0     48.3     310.0

Material Used:
Jul 30, 2005Date Acquired:

Acquired By: Sam(Hung) Duong

Edmonton Duplicate

Control Sample Mean Lower Limit Upper LimitUnits Measured Passed QC
mg/LSolids 198       3220180200

Material Used:
Aug 02, 2005Date Acquired:

Acquired By: Christina Onyskiw

Water High

mg/LSolids 20       3221820
Material Used:

Aug 02, 2005Date Acquired:
Acquired By: Christina Onyskiw

Water Low
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Routine Water
Blanks Units Measured Upper Limit Passed QCLower LimitMean

mg/LCalcium <0.2     30.2-0.20.0
mg/LMagnesium <0.1     30.1-0.10.0
mg/LSodium <0.4     30.4-0.40.0
mg/LPotassium <0.4     30.4-0.40.0
mg/LIron <0.01    30.01-0.010.00
mg/LManganese <0.005   30.005-0.0050.000
mg/LChloride <0.4     30.5-0.50.0
mg/LNitrate - N <0.01    30.01-0.010.00
mg/LNitrite - N <0.005   30.005-0.0050.000

Material Used:
Jul 29, 2005Date Acquired:

Acquired By: Marc Dzura

Edmonton Method Blank

Replicates Replicate1 Replicate2 % RSD CriteriaUnits Passed QCAbsolute Criteria

pH 7.60    7.60    30.10    9.99
dS/m at 25 CElectrical Conductivity 3.99    3.97    30.002   9.990

mg/LCalcium 31.6     31.6     30.6     10.0
mg/LMagnesium 6.0     6.0     30.7     10.0
mg/LSodium 10.6     10.6     31.2     10.0
mg/LPotassium 0.7     0.7     31.2     10.0
mg/LIron 0.05    0.05    30.05    9.99
mg/LManganese 0.015   0.016   30.010   9.990
mg/LChloride 172       175       30.5     10.0
mg/LNitrate - N <0.01    <0.01    30.01    9.99
mg/LNitrite - N <0.005   <0.005   30.010   9.990
mg/LHydroxide <5       <5       310
mg/LCarbonate <6       <6       310
mg/LBicarbonate 85       84       310
mg/LP-Alkalinity <5       <5       35       10
mg/LT-Alkalinity 70       69       35       10

Material Used:
Jul 29, 2005Date Acquired:

Acquired By: Annya Hundal

Edmonton Duplicate
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7217 Roper Road NW
Edmonton, AB.  T6B 3J4
Phone:
Fax:

(780) 438-5522
(780) 438-0396

Norwest Labs

Project
 
ID: License Requirements
Name: F29 - Devon Sump Assessment

Location: F29 - Mackenzie Delta
LSD: 

P.O.: 

Acct. Code: 

NWL Lot ID: 398310
Control Number: E 236582

Date Received: Jul 29, 2005
Date Reported: Aug 18, 2005
Report Number: 727851

Bill to: Devon Canada Corporation
Report to: Devon Canada Corporation

2000, 400-3 Ave SW
Calgary, AB, Canada
T2P 4H2

Pete MillmanAttn:
David WellsSampled By:
IEGCompany:
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Routine Water (Continued...)
Control Sample Mean Lower Limit Upper LimitUnits Measured Passed QC

mg/LChloride 2050       32298.81875.22087.0
Material Used:

Aug 02, 2005Date Acquired:
Acquired By: Wilailuk Somjit

Chloride High

mg/LCalcium 236       3275.0225.0250.0
mg/LMagnesium 94.8     3110.090.0100.0
mg/LSodium 238       3275.0225.0250.0
mg/LPotassium 242       3275.0225.0250.0
mg/LIron 9.84    310.999.0110.00
mg/LManganese 2.34    32.7402.2602.500

Material Used:
Jul 29, 2005Date Acquired:

Acquired By: To Thong

Metals High

mg/LCalcium 5.0     35.54.55.0
mg/LMagnesium 2.0     32.21.82.0
mg/LSodium 4.7     35.54.55.0
mg/LPotassium 4.7     35.54.55.0
mg/LIron 0.20    30.220.180.20
mg/LManganese 0.049   30.0550.0450.050

Material Used:
Jul 29, 2005Date Acquired:

Acquired By: To Thong

Metals Low

pH 9.21    39.359.119.23
dS/m at 25 CElectrical Conductivity 2.81    32.8492.6112.730

mg/LChloride 80.6     385.676.481.0
mg/LNitrate - N 10.3     310.399.6110.00
mg/LNitrite - N 10.3     310.4389.56210.000
mg/LP-Alkalinity 484       3599415507
mg/LT-Alkalinity 1000       310499691009

Material Used:
Jul 29, 2005Date Acquired:

Acquired By: Annya Hundal

Water High
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ID: License Requirements
Name: F29 - Devon Sump Assessment

Location: F29 - Mackenzie Delta
LSD: 

P.O.: 

Acct. Code: 

NWL Lot ID: 398310
Control Number: E 236582

Date Received: Jul 29, 2005
Date Reported: Aug 18, 2005
Report Number: 727851

Bill to: Devon Canada Corporation
Report to: Devon Canada Corporation

2000, 400-3 Ave SW
Calgary, AB, Canada
T2P 4H2

Pete MillmanAttn:
David WellsSampled By:
IEGCompany:
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Routine Water (Continued...)
Control Sample Mean Lower Limit Upper LimitUnits Measured Passed QC

pH 6.90    36.976.836.90
dS/m at 25 CElectrical Conductivity 0.078   30.0810.0700.076

mg/LChloride 14.9     316.613.214.9
mg/LNitrate - N 0.51    30.560.440.50
mg/LNitrite - N 0.518   30.5530.4370.495
mg/LP-Alkalinity 52       3882054
mg/LT-Alkalinity 133       3136118127

Material Used:
Jul 29, 2005Date Acquired:

Acquired By: Annya Hundal

Water Low
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7217 Roper Road NW
Edmonton, AB.  T6B 3J4
Phone:
Fax:

(780) 438-5522
(780) 438-0396

Norwest Labs

Project
 
ID: License Requirements
Name: F29 - Devon Sump Assessment

Location: F29 - Mackenzie Delta
LSD: 

P.O.: 

Acct. Code: 

NWL Lot ID: 398310
Control Number: E 236582

Date Received: Jul 29, 2005
Date Reported: Aug 18, 2005
Report Number: 727851

Bill to: Devon Canada Corporation
Report to: Devon Canada Corporation

2000, 400-3 Ave SW
Calgary, AB, Canada
T2P 4H2

Pete MillmanAttn:
David WellsSampled By:
IEGCompany:
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Salinity
Blanks Units Measured Upper Limit Passed QCLower LimitMean

mg/LCalcium <0.2     31.3-0.50.4
mg/LMagnesium <0.2     30.5-0.30.1
mg/LSodium <1       38-23
mg/LPotassium <1       3100
mg/LChloride <1       32-10
mg/LSulfate-S <1       3000

Material Used:
Aug 01, 2005Date Acquired:

Acquired By: Fernando Maglalang

Edmonton Method Blank

Replicates Replicate1 Replicate2 % RSD CriteriaUnits Passed QCAbsolute Criteria
pHpH 7.6     7.6     30.3     0.3

dS/m at 25 CElectrical Conductivity 13.2     12.8     30.01    9.99
mg/kgCalcium 47.3     47.6     30.6     10.0
mg/kgSodium 43       42       31       10
mg/kgPotassium 790       820       31       10
mg/kgChloride 78       79       31       10
mg/kgSulfate-S 18       18       31.2     10.0

Material Used:
Aug 01, 2005Date Acquired:

Acquired By: Fernando Maglalang

Edmonton Duplicate
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Location: F29 - Mackenzie Delta
LSD: 
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Control Number: E 236582
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Report to: Devon Canada Corporation

2000, 400-3 Ave SW
Calgary, AB, Canada
T2P 4H2
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Salinity (Continued...)
Control Sample Mean Lower Limit Upper LimitUnits Measured Passed QC

pHpH 7.6     37.87.57.7
dS/m at 25 CElectrical Conductivity 16.5     318.6314.3716.50

%% Saturation 71       3826875
mg/LCalcium 422       3546.7337.3442.0
mg/LMagnesium 95       3120.371.495.8
mg/LSodium 3770       3452130633792
mg/LPotassium 10       3000
mg/LChloride 6380       3773346376185
mg/LSulfate-S 80       31066485

Material Used:
Aug 01, 2005Date Acquired:

Acquired By: Fernando Maglalang

2003 Salinity Standard

mg/LCalcium 3275.0225.0250.0
mg/LMagnesium 3109.9990.01100.00
mg/LSodium 3275.0225.0250.0
mg/LPotassium 3275.0225.0250.0
mg/LChloride 32298.81875.22087.0
mg/LSulfate-S 355.045.050.0

Material Used:
Jul 29, 2005Date Acquired:

Acquired By:

Metals High
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Method of Analysis:

ReferenceMethodName Method LocationDate Analysis 
Started

Alkalinity, pH, and EC in water APHA Norwest Labs EdmontonConductivity - Laboratory Method, 2510 
B

* 2-Aug-05

Alkalinity, pH, and EC in water APHA Norwest Labs EdmontonElectrometric Method, 4500-H+ B* 2-Aug-05
Chloride in Water APHA Norwest Labs EdmontonAutomated Ferricyanide Method, 

4500-Cl- E
* 2-Aug-05

Metals ICP-MS (Dissolved) in 
water

US EPA Norwest Labs EdmontonDetermination of Trace Elements in 
Waters and Wastes by ICP-MS, 200.8

* 2-Aug-05

Metals ICP-MS (Hot Block) in soil SW-846 Norwest Labs EdmontonAcid Digestion of Sediments, Sludges, and 
Soils, EPA 3050B

* 2-Aug-05

Metals ICP-MS (Total) in water US EPA Norwest Labs EdmontonDetermination of Trace Elements in 
Waters and Wastes by ICP-MS, 200.8

* 3-Aug-05

Metals Trace (Dissolved) in water APHA Norwest Labs EdmontonInductively Coupled Plasma (ICP) 
Method, 3120 B

* 1-Aug-05

Metals Trace (Total) in water APHA Norwest Labs EdmontonInductively Coupled Plasma (ICP) 
Method, 3120 B

* 3-Aug-05

Microtox-1:1 Soil 15 Minute 
Multiple Concentration Bioassay

Environment Canada Norwest Labs EdmontonBiological Test Method: Toxicity Test  
Luminescent Bacteria, 1/RM/24

* 2-Aug-05

Microtox-1:1 Soil 15 Minute 
Multiple Concentration Bioassay

Environment Canada Norwest Labs EdmontonBiological Test Method: Toxicity Test  
Luminescent Bacteria, 1/RM/24

* 3-Aug-05

Microtox-1:1 Soil 15 Minute 
Multiple Concentration Bioassay

Environment Canada Norwest Labs EdmontonBiological Test Method: Toxicity Test  
Luminescent Bacteria, 1/RM/24

* 3-Aug-05

Microtox-Charcoal 15 Minute 
Multiple Concentration Bioassay

Environment Canada Norwest Labs EdmontonBiological Test Method: Toxicity Test  
Luminescent Bacteria, 1/RM/24

* 3-Aug-05

Moisture Carter Norwest Labs EdmontonGravimetric Method with Oven Drying, 
51.2

* 30-Jul-05

Oil and Grease in water US EPA Norwest Labs Edmontonn-Hexane Extractable Material and Silica 
Gel Treated n-Hexane Extractable Material 
by Extraction and Gravimetry, 1664

* 2-Aug-05

Oil in soil by Dean-Stark Dean-Stark Norwest Labs EdmontonDetermination of the Bitumen, Water and 
Solids in Oil Sand, ACOSA

* 2-Aug-05

Saturated Paste in General Soil McKeague Norwest Labs EdmontonEC of Saturated Soil Paste, 4.13* 1-Aug-05
Saturated Paste in General Soil McKeague Norwest Labs EdmontonEC of Saturated Soil Paste, 4.13* 2-Aug-05
Saturated Paste in General Soil McKeague Norwest Labs EdmontonpH of Saturated Soil Paste, 3.14* 1-Aug-05
Saturated Paste in General Soil McKeague Norwest Labs EdmontonpH of Saturated Soil Paste, 3.14* 2-Aug-05
Saturated Paste in General Soil McKeague Norwest Labs EdmontonSoluble Salts in Saturation Extract, 3.21* 1-Aug-05
Saturated Paste in General Soil McKeague Norwest Labs EdmontonSoluble Salts in Saturation Extract, 3.21* 2-Aug-05

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted

The test report shall not be reproduced except in full, without the written approval of the laboratory



Methodology and Notes
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LSD: 

P.O.: 
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T2P 4H2
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37 of 37Page:
Solids Suspended (Total, Fixed and 
Volatile)

APHA Norwest Labs EdmontonTotal Suspended Solids Dried at 
103-105'C, 2540 D

* 2-Aug-05

* Norwest method(s) is based on reference method
References:

APHA Standard Methods for the Examination of Water and Wastewater
Carter Soil Sampling and Methods of Analysis
Dean-Stark ACOSA Reference Method
Environment Canada Toxicity Test Using Luminescent Bacteria
McKeague Manual on Soil Sampling and Methods of Analysis
SW-846 Test Methods for Evaluating Solid Waste
US EPA US Environmental Protection Agency Test Methods

Comments:
Added MTX5 and DS1 to sample 14.  due Aug. 3
Sample Sample 1 formed an emulsion during oil and grease analysis extraction.  Centrifugation was required in order to 

complete analysis.
1

Sample 2 formed an emulsion during oil and grease analysis extraction.  Centrifugation was required in order to 
complete analysis.

2

Sample 3 formed an emulsion during oil and grease analysis extraction.  Centrifugation was required in order to 
complete analysis.

3

Sample 4 formed an emulsion during oil and grease analysis extraction.  Centrifugation was required in order to 
complete analysis.

4

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted

The test report shall not be reproduced except in full, without the written approval of the laboratory
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NORTHERN DRILLING SUMPS FIELD ASSESSMENT FORM 
IEG / Komex International Ltd. 

 

LOCATION – LAT/LONG, NAD  SITE NUMBER F-29 

SUMP OPERATOR Devon Canada PROJECT NUMBER IEG - 20212 

ASSESSMENT DATE August 25/2005 ASSESSOR(S) David Wells 

LAND OWNERSHIP     Crown     /     Private       

SUMP TYPE  Drilling Mud     
 
RECORDS REVIEW

DRILLING DATE / WELL DEPTH Drilled: _____________________(d/m/y)                           Well Depth: __________________m                     

SUMP LOCATION / SIZE NE    /    NW     /    SE     /     SW     /    NC     /     SC     /     Unknown               Size: _______ m x ________ m 

MUD TYPE / VOLUME Salt    /    Hydrocarbon     /     GelChem      /     Water                                          Volume: _____________m3 

SUMP CONSTRUCTION SEASON / 
CLOSURE DATE

Winter     /     Spring     /    Summer     /     Fall    /     Unknown                     Closed: ____________________(d/m/y) 

SUMP CONSTRUCTION DEPTH < 1 m      /      1 m to 3 m     /    > 3 m 

SUMP CAP THICKNESS < 1 m      /      > 1 m 

PREVIOUS ASSESSMENT WORK Site Visit     /       Geophysical Survey     /       Soil & Water Sampling   /    Historical Spills 

ORIGINAL SITE INFRASTRUCTURE Wellhead  /   Sump  /  Construction Camp  /  Tankage  /  Pilings   /   Fuel Storage   /   Other (specify) __________ 

 
 
SITE DESCRIPTION 

CURRENT SITE INFRASTRUCTURE Wellhead    /     Debris     /     Gravel Pads     /    Berms     /     Pilings     /    Ponds           

BERMED AREAS DESCRIPTION Location: ________________________________  Areal Extent: ________m  x  ________m 

GRAVEL PADS Location: ________________________________  Areal Extent: ________m  x  ________m 

SUMP VEGETATION TYPE / COVER Shrubs    /    Forbs    /    Grass    /    Mosses & Lichens       Cover:  <10%   /  10-25%  /  25-50%  /   >50%            

SUMP VEGETATION SPECIES  
BACKGROUND VEGETATION TYPE / 

COVER
Shrubs    /    Forbs    /    Grass    /    Mosses & Lichens       Cover:  <10%   /  10-25%  /  25-50%  /   >50%            

BACKGROUND VEGETATION SPECIES  

VEGETATION STRESS DESCRIPTION Species: ____________________________________________________  Areal Extent: _____ m  x  _______ m 

SUMP SLUMPING / SUBSIDENCE None observed    /    Minor subsidence     /     Collapsed with surface water ponding        

SUBSIDENCE DESCRIPTION Depth of subsidence below ground surface: ________m               Areal extent of subsidence:  ______m  x  _______ m 

SURFACE WATER PONDING No. of locations: ___________     Land area affected: __________m2       Depth of water:  <1.5 m  /  >1.5 m 

LEASE PONDING No ponding  /  Minor (0-5%)  /  Moderate (5-20%)  /  Significant (>20%)          Depth of water:  <1.5 m  /  >1.5 m 

SUMP PONDING No ponding  /  Minor (0-20%)  /  Moderate (20-50%)  /  Significant (>50%)        Depth of water:  <1.5 m  /  >1.5 m 

LOCAL PHYSIOGRAPHY Flat    /    Hummocky    /    Inclined    /    Terraced     

SUMP TOPOGRAPHIC LOCATION  Topographic high or flat terrain    /     Mid-slope   /    Depression 

SURFACE DRAINAGE N   /   S   /   E   /   W   /   NE   /   NW   /    SE    /    SW   /   RADIAL 

SOIL TYPE  Fine grained    /    Medium grained    /    Coarse grained    /    Organic     

SURFACE SOIL STAINING Salt                    None observed   /    Observed over < 20% of site   /    Observed over > 20% of site 

 Hydrocarbon                    None observed   /    Observed over < 20% of site   /    Observed over > 20% of site 

 Iron                    None observed   /    Observed over < 20% of site   /    Observed over > 20% of site 

SURFACE EROSION None observed   /    Observed over < 20% of site   /    Observed over > 20% of site 

WATER RECEPTORS Wetland     /    Pond    /    Creek     /    Stream    /    River    /    Lake    /    None 

DISTANCE & DIRECTION TO WATER 
RECEPTORS (m) 

DISTANCE & DIRECTION TO RESIDENCE / 
CABIN (m) 
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FIELD SAMPLING 

TYPE LOCATION SAMPLE ID DEPTH (m) EC (uS/m) ANALYTICAL PARAMETERS 

  EM 38     
  EM 31     

ERT     
 

SOIL Control / Background BH05-008 0, 0.47, 0.65 - HC / SALINITY / METALS / 
 TEXTURE / MOISTURE

 Sump Cap 
 

BH05-001 0, 0.75, 1.1 - HC / SALINITY / METALS / 
 TEXTURE / MOISTURE

 Sump Cap BH05-002 0, 0.65, 1.05 - HC / SALINITY / METALS / 
 TEXTURE / MOISTURE

 Off Lease Spill Area BH05-003 0, 0.50, 0.78 - HC / SALINITY / METALS / 
 TEXTURE / MOISTURE

 Off Lease Spill Area BH05-004 0, 0.30, 0.65 - HC / SALINITY / METALS / 
 TEXTURE / MOISTURE

 Off Lease Spill Area BH05-005 0, 0.5, 0.78 - HC / SALINITY / METALS / 
 TEXTURE / MOISTURE

 Off Lease Spill Area BH05-006 0, 0.43 - HC / SALINITY / METALS / 
 TEXTURE / MOISTURE

 Off Lease Spill Area BH05-007 0, 0.63 - HC / SALINITY / METALS / 
 TEXTURE / MOISTURE

WATER Control / Background    POTABILITY / TSS / METALS / 
HC

 Pooled Water WS05-001 0.05 1274 µS/m 
pH 7.01

POTABILITY / TSS / METALS / 
HC

 Pooled Water WS05-002 0.05 1306 µS/m 
pH 7.54

POTABILITY / TSS / METALS / 
HC

 Background WS05-003 0.05 315 µS/m 
pH 7.87

POTABILITY / TSS / METALS / 
HC

 Background WS05-004 0.05 - POTABILITY / TSS / METALS / 
HC

    POTABILITY / TSS / METALS / 
HC

VEGETATION Control / Background     
 Sump Cap Area    

 
 
ACTIVE LAYER 
MEASUREMENTS (m) 
 

   5 points on sump cap 
   20 points around sump cap perimeter (5 on each side) 
   15 points on lease 
   15 points in undisturbed terrain (background) 

 SUMP CAP CAP 
PERIMETER 

CAP 
PERIMETER 

CAP 
PERIMETER 

CAP 
PERIMETER 

LEASE AREA BACKGROUND 

  NORTH SOUTH EAST WEST   

1 0.98 0.64 0.76 0.50 0.67 0.57 0.32
2 1.0 0.63 0.77 0.79 0.76 0.61 0.37
3 0.84 0.53 0.73 0.79 0.63 0.33 0.38
4 0.92 0.86 0.70 0.86 0.64 0.31 0.31
5 0.87 0.67 0.60 0.77 0.71 0.36 0.33
6   0.49 0.52
7   0.35 0.45
8   0.43 0.75
9   0.43 0.34
10   0.38 0.62
11   0.37 0.39
12   0.39 0.51
13   0.34 0.31
14   0.32 0.33
15   0.41 0.27



 Page 4 of 4 

 
PHOTOS NOTE: Aerial view of the Site and all Issues must have a representative photo.

AERIAL PHOTOGRAPHS  DIGITAL  OR FILM  /  FRAME# / ANNOTATION 

Elevation _____ m  GPS _________________ NAD ____  

Elevation _____ m  GPS _________________ NAD ____ 

Elevation _____ m  GPS _________________ NAD ____ 

Elevation _____ m  GPS _________________ NAD ____ 

Elevation _____ m  GPS _________________ NAD ____ 

Elevation _____ m  GPS _________________ NAD ____ 

Elevation _____ m  GPS _________________ NAD ____ 

GROUND PHOTOGRAPHS DIGITAL  OR FILM  /  FRAME# / ANNOTATION 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

GPS ___________________________  NAD _______ 

 
 
COMMENTS 

Sump crusting and staining on sump cap and near perimeter of sump. Dead vegetation (willows) present on dreainage to the SW.  
Lease area is revegetated with low shrubs and grasses. 

  
  
  
  
  
  
  
  
  

 


	Title Page
	Introduction
	Soil Assessment
	Water Assessment
	Soil Quality
	Water Quality
	Permafrost Layers
	Conclusions
	Closure
	References
	Site Map and Sampling Locations
	Table 1
	Table 2
	Appendix A Site Photos
	Appendix B Lab Analytical
	Appendix C Field Form

