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Foreword

Ms. Laurie Beck, Administrator for the Village of Barons, retained EBA Engineering
Consultants Ltd. (EBA) to conduct Phase II and Phase 111 environmental site assessments (ESAs)
of a property located at 124 Main Street (legally described as Lot 17, Block 2, Plan 2605X),
in Barons, Alberta, hercinafter referred to as the site

The Phase 11 and Phase III ESAs were initiated following a geotechnical evaluation for a roadway
improvement and water line upgrade project along Main Street from Railway Avenue to
Prairie Avenue, which identified petroleum hydrocarbons (PHCs) within soils and groundwater to
the east of the site and was conducted by EBA in December 2007 (EBA File: 1.22101182).
The detection of PHCs during the geotechnical evaluation triggered a historical site assessment.
EBA was not able to locate any records regarding the historical operations; however, anecdotal
information provided by long-term residents of the Village of Barons confirmed the presence of a
gas service station on site prior to 1970.

The objectives of the Phase I and Phase III ESAs were to assess soil and groundwater conditions
on and off site, to delineate the PHC impacts in soil and groundwater, and to determine applicable
remedial guidelines for the site. The Phase 11 and Phase 111 ESAs were conducted in accordance
with the Alberta Municipal Affairs (AMA) Tank Site Remediation program objectives and Alberta
Environment’s (AENV’s) Alberta Tier 1 and Tier 2 Soil and Groundwater Remediation Guidelines,
June 2007. The Phase II ESA was prepared in general accordance Canadian Standards
Association (CSA) document “Z769-00 Phase II Envitonmental Site Assessment”, updated in
March 2000.

Findings and Conclusions

An underground storage tank (UST), previously utilized on site during the operation of the former
service station, has not be removed as was first suspected. Based upon site conditons idenufied
during the coursc of these assessments, AENV Tier 1/2 Soil and Groundwater Remediation
Guidelines, fine-grained criteria for residential land use have be applied for the evaluation of soil and
groundwater quality.  Soil guidelines were refined to include protection of Domestic Use
Aquifer (DUA) and Ecological Direct Soil Contact.

Based on analytical results to date, the following conclusions have been made:

o Various PHC parameters were detected at concentrations greater than the Tier 1 Guidelines
within soil samples collected at depths between 1.8 m below ground level (mbgl) and 3.6 mbgl ac
08MWO06 (east of the tank nest) and 09BH10 (north of the tank nest).

o Various PHC parameters were detected within groundwater samples collected from 08MW06
and 09MW11 at a concentration greater than the Tier 1 Guidelines.
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Based on the findings of the chemical analysis, EBA has determined that the former site operations
have resulted in impacts to the soil and/or groundwater in the areas of 08MW06, 09MW10, and
09MW11.

EBA recommends that the UST be removed from the site and that remedial activities be explored to
return soil and groundwater conditions to concentrations less than the applied guidelines.

Soil bags and purged groundwater should also be collected and removed from the site.
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1.0
11

1.2

1.3

INTRODUCTION 3

GENERAL

Ms. Laurie Beck, Administrator for the Village of Barons, retained EBA Engineering
Consultants Ltd. (EBA) to conduct a Phase 11 and Phase Il environmental site
assessment (IISA) of a property located at 124 Main Street (legally described as Lot 17,
Block 2, Plan 2605X), in Barons, Alberta, hereinafter referred to as the site (Figure 1).

The Phase II and Phase IIT ESAs were initiated following a geotechnical evaluation for a
roadway improvement and water line upgrade project along Main Street from
Railway Avenue to Prairie Avenue and was conducted by EBA in December 2007
(EBA Filee 1.22101182). The geotechnical  evaluadon  discovered petroleum
hydrocarbons (PHCs) within soils and groundwater to the cast of the site, which triggered a
historical asscssment of the site.  EBA was not able to locate any records tegarding the
historical site operations; however, anecdotal information provided by long-term residents

of the Village of Barons confirmed the presence of a gas service station on site prior
to 1970.

The objectves of the Phase II and Phase III ESAs were to assess soil and groundwater
conditions on and off site, to delineate PHC impacts in the soil and groundwater, and to
determine applicable remedial guidelines for the site. The Phase II and Phase 111 ESAs
were conducted in accordance with the Alberta Municipal Affairs (AMA) Tank Site
Remediation program objectives and Alberta Environment’s (AENV’s) Alberta Tier 1 and
Tier 2 Soil and Groundwater Remediation Guidelines, June 2007. The Phase [T ESA was
prepared in general accordance Canadian Standards Association (CSA) document
“Z.769-00 Phase II Environmental Site Assessment”, updated in March 2000.

AUTHORIZATION

Ms.

Beck provided written authorizatdon to proceed with the assessment to

Mr. Deryck Masterman of EBA on August 25, 2008.

SCOPE OF WORK

In accordance with our Phase 11 ESA proposal dated August 13, 2008, EBA conducted the
following tasks:

coordinated Alberta One-Call, Shaw Cable, and a private utility locater (Alberta Line
Find) to identify utilities on site within the proposed work areas prior to commencing
the dnlling program;

advanced eight boreholes and completed five boreholes as groundwater
monitoring wells;

obtained disturbed soil samples at regular intervals (0.75 m) and/or at changes in soil
stratigraphy;

oA Paase €
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screened bulk soil samples for organic vapour emissions (OVEs);

submitted selected soil samples to Maxxam Analytics Inc. (Maxxam) of Calgary, Alberta
for the analysis of benzene, tolucne, ethylbenzene, and xylenes (BTEX), PHC fractions
F1 to F4, lead, and particle size analysis (PSA) parameters;

monitored OVEs and groundwater levels/free-product thickness within each of the
five monitoring wells on site;

collected and submitted five groundwater samples to Maxxam for chemical analysis of
BTEX, PHC fractions F1 to F2, and dissolved lead; and

compared laboratory results with the selected risk management criteria and identified
arca(s) where soil and/or groundwater exceed their tespective criteria.

After the Phase II ESA cvaluation of soil and groundwater quality on site, EBA
recommended that a Phase [11 ESA be undertaken to assess off-site conditions to the north
of the site along Main Strect. The objective of the Phase III IISA was to delineate the
vertical and horizontal extent of the impacts. A proposal to conduct additional assessment
for the site was provided to Ms. Beck on January 29, 2009 and included the following
additional tasks:

coordinated Alberta One-Call, Shaw Cable, and a private utility locater (Alberta Line
Find) to conduct utility locates off site along Main Street and Alberta Avenue prior to
commencing the drilling program;

advanced an additional six boreholes and completed three boreholes as groundwater
monitoring wells;

screened bulk soil samples for OVEs;

submitted 12 additional soil samples to Maxxam for the analysis of BTEX, PHC
fractions F1 to F4, lead, and PSA paramcters;

monitored OVEs and groundwater levels/free-product thickness within cach of the
eight monitoring wells on site;

collected and submitted three additional groundwater samples to Maxxam for chemical
analysis of BTEX, PHC fracaons IF1 to F2, and dissolved lead,;

compared laboratory results with the sclected risk management criteria and idendfied
arca(s) where soil and/or groundwater exceed their respective criteria; and

prepared a Phase III ESA report discussing field observatons and analytcal results,
with recommendations for further investigatons or monitoring,.
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1.4 QUALIFICATIONS OF ASSESSORS

Mr. Jamie LaMontagne oversaw all ficldwork on site. Mr. LaMontagne is an environmental
technologist with EBA’s Lethbridge environment practice and has more than cight years of
experience in the environmental industry.

Mr. Deryck Masterman, B.Sc., A.Ag, was the project manager, assisted with the
interpretation of the results, and wrote the report. Mr. Masterman is an environmental
scientist for EBA’s Lethbridge environment practice and has more than five years of
cxperience in the environmental industry.

Ms. Mandi Parker, P.Ag., conducted the preliminary review of the report and assisted in the
interpretation of the results. Ms. Parker is an environmental scientist for EBA’s
Lethbridge environment practice and has more than 10 years of experience in the
environmental industry.

Mtr. Tom Dance, M.Sc., P.Geol., conducted the final review of the report. Mr. Dance is a
principal consultant in EBA’s environment practice in Calgary and has more than 28 years
experience in the environmental industry.

2.0 BACKGROUND INFORMATION |
2.1 SITE DESCRIPTION

The site is a rectangular shaped property, approximately 26,000 m® in area, located on the
Southeast Quarter of Section 16, Township 012, Range 23 West of the Fourth Meridian at
124 Main Street, Barons, Alberta. The northern portion of the site is used as a public park
and is comprised of trees, park benches, and a gazebo, whercas the southern portion is
vacant. The tank nest area is located on the northern portion of the site.

Historically, the site operated as a gas service station. The former tank nest area is
suspected to have been located on the northern portion of the site.

A site plan is provided on Figure 2.
2.2 LAND USE

According to the Village of Barons, the site is zoned Commercial (C1). Surrounding land
use within 30 m or less of the site is comprised of Residential (R1) and C1.

2.3 GEOLOGY

The surficial geology in the Barons area is characterized as glaciolacustrine material with
clay, silt, and sand forming the dominant geologic deposits (Shetson 1981). Bedrock in the
Barons area consists of sandstone and shale strata from the St. Mary River Formation of the
late Cretaceous age.

PRase g PRace 1 Envcaemental Sae Assmssment Doe m
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24 SURFACE WATER

There are scveral ephemeral wetlands located near the Village of Barons municipal
boundaries; however, all identfied wetlands are greater than 300 m from the site.
Two water reservoirs are also located approximately 350 m southwest of the site; however,
are no longer being used, and according to Mrs. Beck, will be reclaimed in the near future.
‘The nearest surface waterbody of significance is Kcho Lake, located approximately 5.25 km
southeast of the site.

25 GROUNDWATER

Based on hydrogeological maps for the area, it is anticipated that shallow and regional
groundwater flow would generally be southeast towards Keho Lake (Tokarsky 1974).

According to provincial water well records (AENV 2008), there are three registered water
wells located within approximately 300 m of the site; therefore, they are at potential risk due
to site conditions. The information gathered for registered water wells within 300 m of the
site has been tabulated below.

|
WATER WELLS WITHIN 300 M OF THE SITE l

Approximate
Wi , i i ear
o, Location Direcon from | bepth | stalloa | OWner
Site
0194222 SE Vs 16-012-23 W4M 150 m northeast. 29m 1958 Unknown.
0194216 SE Y4 16-012-23 W4\ 300 m south. 29m 1971 AENY No. 0613E
2058577 SE V4 16-012-23 W4M 300 m south. 20m 1971 AENV No. 0611E

According to Ms. Beck, the Village of Barons began importing its potable water from the
Village of Nobleford in April 2008. Potable water is piped to the Village of Barons via
Nobleford’s water treatment plant.

Water well locations are illustrated on Figure 3 and a summary of reported water wells near
the site is provided in Appendix A.

3.0 METHODOLOGY |
3.1 UTILITY LOCATION INFORMATION

Prior to drilling, Alberta One-Call and Shaw Cable wete notified to locate public utilities on
the property. In addition, a private utility locater (Alberta Line Find) was contracted by
EBA to locate private underground utilities and verify underground udlities marked by
representatives contacted by the Alberta One-Call system.

Prase 110 Phiase [ Eca2amen'l S te Assmisrent Do m
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BOREHOLE DRILLING AND SOIL SAMPLING

EBA contracted Chilako Dirilling Services Ltd. of Coaldale, Alberta to conduct the drilling
program using a truck-mounted drill rig equipped with 150 mm diameter solid-stem augers.
A total of eight borcholes were advanced on site on November 17, 2008. Six additional
boreholes were advanced on March 12, 2009. The maximum depth assessed was
13.7 m below ground level (mbgl). Eight of the twenty-one boreholes were equipped with
groundwater monitoring wells (08MWO01, 08MW03, 08MWO06, O08MWO7, 08MWO0S,
09MW/09, 09MW11, and 09MW13). Soil stratigraphy was logged in the field using the
Unified Soil Classification System (USCS) and observations of staining and/or odours
were recorded.

Groundwater monitoring wells were completed using 50 mm diameter polyvinyl
chloride (PVC) standpipes. Silica sand was placed from the base of the borehole to
approximately 0.3 m above the slotted standpipe interval within the borchole annulus.
To reduce the possibility of inflow of surface water into the standpipe, the annulus of the
monitoring wells above the slotted section was sealed with bentonite chips to approximately
0.2 mbgl and secured with flush mounted road box founded in concrete.

An abandoned underground storage tank (UST), previously believed to have been removed
from the sitc in the 1970s, was encountered during the November 28, 2008 drilling
program. The UST is located along the northeastern portion of the site. The top of the
UST was located approximately 0.5 mbgl and was penetrated by the solid stem auger during
drilling. The incident did not result in any injuries or further damages and was immediately
reported to Ms. Beck (Village of Barons), Mr. Stephen Hoare (AMA), Mr. Henri Carriere
(Project Director for the Lethbridge Environment Practice), and to Mr. Greg Goth
(EBA’s safety coordinator). The UST did not appear to contain any product at the time of
the incident. A hazard assessment and internal safety review of the incident were
conducted by EBA and the incident was documented. A copy of the hazard assessment
report has been provided in Appendix D.

Borchole logs, including field screening results and a key to the USCS are presented in
Appendix B. A site plan illustrating borehole and monitoring well locations is provided on
Figure 2.

Soil samples were taken at regular depth intervals (0.75 m) and where changes in soil types
were observed. Bagged soil samples were screened for OVEs using a GasTech
TankTechtor 1238 ME™ (GasTech™) set in methane elimination mode.

Field vapour readings are not intended to provide a quandtative measurement of the level
of hydrocarbon contamination in soil samples. The readings assist in the selection of
samples for chemical analysis.

Based on OVE results, observations made during drilling, and the observed groundwater
interface, samples were selected for laboratory analysis. Soil samples were placed in
laboratory supplied 250 mL glass jars with Teflon™.-lined lids, kept cool in coolers, and

A
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transported to Maxxam under chain-of-custody (COC) for laboratory chemical analyses of
BTEX, PHC fractions F1 to F4, lead, and PSA. Soil analytical results are summarized in
Table 1 and are discussed in Section 5.1.

The analytical methodologies are referenced with Maxxam’s laboratory reports in
Appendix C. The reader is directed to these references for further details on specific
analytical methods.

GROUNDWATER MONITORING, SAMPLING, AND ANALYTICAL TESTING

On November 28, 2008 and March 26, 2009, the groundwater monitoring wells were
monitored for OVEs using a GasTech™ operated in methane elimination mode.
Liquid levels in the monitoring wells were also measured at that time using a Heron™
interface probe.

Subsequently, the groundwater monitoring wells were purged of approximately three well
volumes of standing water and allowed to recover to approximately 80% of the static level
prior to sample collection. Groundwater samples were then collected using dedicated
disposable bailers and were stored in laboratory supplied bottles. Samples were preserved
according to laboratory instructions and transported in coolers to Maxxam under COC for
analysis of BTEX, PHC fractions F1 to F2, and dissolved lead. Groundwater monitoring
and sampling was conducted in accordance with EBA work methods (WM4203) to ensure
sample quality was maintained.

The analytical program was developed following a review of historical land use which
identified the potential presence of PHCs and lead as contaminates of potential concern.
Analytical methodologies are referenced with Maxxam’s laboratory reports in Appendix C.
Monitoring well completions details and field monitoring results are summarized in Table 2.
Groundwater analytical results are summarized in Table 3 and are discussed in Section 5.2.

HYDRAULIC CONDUCTIVITY ASSESSMENT

On November 28, 2008, EBA conducted hydraulic conductivity tests (K-test) on
three monitoring wells (08MW1, 08MWO07, and 08MW08). The K-tests were performed
using the Hvorslev rising head bail test and Bouwer and Rice slug test analysis to estimate
the hydraulic conductivity of the geologic material across which the well is screened.

The test results are provided in Appendix A.

MATERIALS MANAGEMENT

Drill cuttings were placed within a soil bag identified as containing potentially hazardous
materials and were stored on site. Water purged from the monitoring wells was stored
within 205 L drums on site. Drill cuttings and purged groundwater are still on site.
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4.0 FIELD ASSESSMENT RESULTS |

Section 4.1 to Scction 4.3 discuss the soil materials encountered, groundwater conditions,
and soil and guideline criteria selected.

4.1 SOIL MATERIALS
During the drilling investigations, the soil materials generally consisted of:
+ topsoil from surface to approximately 0.1 mbgl;

« clay (lacustrine) with intermittent silt/sand lenses from 0.1 mbgl to a maximum depth of
4.7 mbgl; and

o claystone (bedrock) weathered with low to moderate strength from the base of the clay
to the maximum depth of investigation (13.7 mbgl).

Results of the PSA determined that the soils were fine-grained material.

The stratigraphy observed during the drilling program was generally consistent with
published reports for the regional geology in the Barons area as described in Section 2.3.

4.2 SOIL AND GROUNDWATER CONDITIONS

On March 26, 2009, EBA measured OVE concentrations and groundwater levels within
each monitoring locations. OVE concentrations ranged between 50 patts per million (ppm)
(08MW/01 and 08MWO03) and 450 ppm (08MWO0G). Groundwater was encountered at
depths ranging from 2.15 mbgl at 08BHO7 to 2.62 mbgl at 09BH11. Groundwater
monitoring results indicate that the groundwater table is relatively flat with a slight hydraulic
gradient to the south.

Hydraulic conductivity tests conducted for O08MWO1 (9 x 10° m/s), O08MWO7
(5 x 107 m/s), and 08MWO08 (4 x 10° m/s) provide an average calculated hydraulic
conductivity of 2 x 10° m/s.

Hydraulic conductivity results are provided in Appendix A.
43 GUIDELINE CRITERIA SELECTION

To assist in assessing the quality of soil and groundwater analyzed during the environmental
assessment at the site, AENV’s Tier 1 and Tier 2 Remediation Guidelines were applied.
To apply these guidelines, the background informaton summarized in Section 2.0 were
used to assess the land use and sensitivity of the site.

The site is located within an area of commercial buildings and residential dwellings.
Therefore, the most sensitive land use within 30 m of the site is residential.

Drilling at the site demonstrated that the undetling soils are predominantly fined grained.
The depth to groundwater at the time of the assessment ranged between 2.15 mbgl
and 2.62 mbgl.

Phase [ amg Phase Ll Envrenmenial S12 Assessmet Doc m
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5.1

The chemicals of potential concern associated with gasoline include the monocyclic
aromatic hydrocarbons (BTEX) and the aliphatic hydrocarbons F1 (C, to C,, hydrocarbon
chain), F2 (C,, to C,, hydrocarbon chain), F3 (C,; to C,, hydrocarbon chain), and F4
(longer than C,s hydrocarbon chains).

Under the residental land use scenario for fine-grained soils, the Tier 1 Guidelines for
aromatic hydrocarbons include the exposure pathway for the protection of drinking water.
However, for the F1 to 4 hydrocarbons, the Tier 1 criteria is based on the protection of
ecological receptors and that is the pathway for direct soil contact by ecological organisms.

Within the guidelines, allowance can be made for exclusion of some pathways if site
conditions permit. Testing of groundwater beneath the site yielded a hydraulic conductivity
value of 2 x 10°m/s with a soil thickness greater than 2.5 m. These conditions suggest that
the saturated soils might yield sufficient water for domestic use. Therefore, the pathway for
protection of drinking water cannot be excluded.

Some of the evidence for hydrocarbon staining and vapours was discovered beneath the
roadway. This sort of institutional batrier climinates the opportunity for direct contact by
soil organisms; therefore, the ecological pathway may not be a realistic measure for
assessing soil quality. The next most stringent criteria for assessing soil quality would be by
vapour inhalaton for the F1 and F2 hydrocarbons. However, in keeping with the
conservation nature of the Tier 1 Guidelines, we have applied the ccological direct contact
for this assessment.

SOIL AND GROUNDWATER QUALITY

The following sections discuss soil and groundwater analytical resuits.

SOIL ANALYTICAL RESULTS

Indications of PHC staining and/or odours were noted during the drilling investigation at
08MW06, 08MWO7, 0IMWO9, and 09BH10; however, the extent of the PHC indicators
varied between borehole locations.

Eight surface soil samples and twenty subsoil samples were submitted for chemical analysis.
PHC staining and/or high concentrations of PHCs werc identified at 08BH04, 08 BHO5,
08BHO8, or 09BH12 during the drilling program. Since the intent of the Phase Il ESA was
to delineate the extent of the plume, soil samples were not submitted from these locations
as impacts were considered to be present.

Soil analytical results arc summarized in Table 1. Analytical results greater than the
guidelines are illustrated on Figure 4.

PHC fractions F3 to 4 concentrations were less than analytical detection limits within all
samples submitted. BTEX and PHC fractions F1 to F2 concentrations within soil samples
analyzed from 08MWO01, 08BH02, 08MW03, 08MW07, 08MW09, 09MW 11, 09MW13, and
09BH14 were less than analytical detection limits.

Eree ant BRyee | Ens2nmenta Gie Agcoassment Goe m
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5.2

Concentrations of benzene (0.076 mg/kg), toluene (0.15 mg/kg), ethylbenzene (12 mg/kg),
xylenes (29 mg/kg), and PHC fractions F1 (570 mg/kg) and F2 (370 mg/kg) were detected
within 08MWO06 at a depth of 1.8 mbgl. The benzene, ethylbenzene, xylenes, and PHC
fracions F1 and F2 concentrations were greater than the domestic use aquifer (DUA)
guidelines (0.046 mg/kg, 0.52 mg/kg, 0.11 mg/kg, 15 mg/kg, 210 mg/kg, and 150 mg/kg,
respectively).

Concentrations of benzene (0.011 mg/kg), cthylbenzene (0.12 mg/kg), xvlenes
(0.36 mg/kg), and PHC fractdon F1 (36 mg/kg) were also detected within 08MWO0G at a
depth of 3.6 mbgl. ‘The ethylbenzene concentration was greater than the DUA guideline
(0.11 mg/kg).

Concentrations of cthylbenzene (0.02 mg/kg) and PHC fractions F1 (160 mg/kg) and F2
(420 mg/kg) were detected within 09BH10 at a depth of 1.8 mbgl. The PHC fraction F2
was greater than the DUA guideline (150 mg/kg).

Lead concentrations ranged between 7 mg/kg (08MWO1 at 1.2 mbgl and 08MWO7 at
0.6 mbgl) and 62 mg/kg (08MWOG at 0.6 mbgl). All concentrations of lead were less than
the ecological direct soil contact guideline (300 mg/kg).

Soil analytical results are summarized in Table 1. Analytical results greater than the
guidelines are plotted on Figure 4.

GROUNDWATER ANALYTICAL RESULTS

Eight groundwater samples, plus one duplicate from monitoring well 09MW13, were
submitted for chemical analysis. Groundwater analytical results are summarized in Table 3.

Benzene concentrations were detected at 08MWO06 (0.068 mg/L), 09MW09 (0.0017 mg/L),
and 09MW11 (0.0057 mg/L). The concentration of benzene detected at 08MWO06 and
09MW11 were greater than the DUA guideline (0.005 mg/L).

The concentration of cthylbenzene detected at 08MWO06 (0.036 mg/1.) was greater than the
DUA guideline (0.0024 mg/L).

The xylenes concentration detected at 08MWO06 (0.072 mg/l) was less than the DUA
guideline (0.3 mg/L).

Concentrations of PHC fraction F1 detected at 08MWO06 (1.6 mg/L) and 0IMW11
(0.1 mg/L) were less than the DUA guideline (2.2 mg/L).

Concentrations of PHC fracton F2 were detected at 08MWO06 (1.7 mg/L) and 09NMW09
(0.1 mg/L). The F2 concentraton dectected at 08MWOG was greater than the DUA
guideline (1.1 mg/1).

Lead was detected within samples collected from 08MWO06 (0.0031 mg/L) and 08MWO07
(0.0003 mg/L); however, the concentrations were less than the DUA guideline (0.01 mg/L).
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Phase il ang Phase i Enwirorarental Site Assessment Don

CONCLUSIONS i

The objectives of the Phase II and Phase III ESAs were to assess soil and groundwater
conditions on and off site, to delineate PHC impacts, and to determine applicable remedial
guidelines for the site.

A UST, previously utilized on site during the operation of the former service station,
has not been removed as was first suspected. Based on analytical results from samples
collected in November 2008 and March 2009, the following impacts are noted:

« Various concentrations of benzenc, ethylbenzene, xylenes, and PHC fractions F1 to F2
greater than the DUA guidelines were encountered with soil samples obtained from
08MWO06 (east of tank nest) at depths of 1.8 m and 3.6 m.

+ A concentration of PHC fraction F2 greater the DUA guideline was detected within a
soil sample collected at a depth of 1.8 m within 09BH10 (north of tank nest).

« Concentrations of benzene, ethylbenzene, and PHC fraction IF2 were detected within a
groundwater sample collected from 08MWOG at concentrations greater than the Tier 1
Guidclines. Benzene was also detected at 09MW11 (west of tank nest) at a
concentration greater than the Tier 1 Guidcline.

The impacts extend beyond the tank nest and appear to be isolated within the lacustrine
clay layer.

FURTHER ACTION/RENDERING AN OPINION

Based on the findings of the chemical analysis, EBA has determined that the former site

operations have resulted in impacts to the soil and/or groundwater in the areas of
08MWO0G6, 09MW10, and 09MW11.

EBA recommends that the UST be removed from the site and that remedial activitics be
explored to return soil and groundwater conditions to concentrations less than the applied
guidelines.

Soil bags and purged groundwater should also be collected and removed from the site.

LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of the Village of Barons and their
agents. EBA does not accept any responsibility for the accuracy of any of the data, the
analysis or the recommendations contained or referenced in the report when the report is
used or relied upon by any Party other than the Village of Barons, or for any Project other
than the proposed development at the subject site.  Any such unauthorized use of this
report is at the sole risk of the user. Use of this report is subject to the terms and
conditions stated in EBA’s Services Agreement and in the Geo-environmental
Report — General Conditions provided in Appendix E of this report.
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9.0 CLOSURE

EBA trusts that this report satisfies your present requirements. Should you have any
questions or comments, please contact Mr. Deryck Masterman at our Lethbridge office.

Respectfully submitted,

EBA Engineering Consultants Ltd.

j%ﬁ_____

Deryck Masterman, B.Sc.,
Environmental Scientist
Environment Practice

Direct Line: 403.329.9009

dmasterman(@eba.ca

Reviewed by:

J- T. Dance, M.Sc., P.Geol.

Principal Consultant
Environment Practice
Direct Line: 403.723.6880
tdance@eba.ca

AAg.

Environmental Scientist
Environment Practice

Direct Line: 403.329.9009

mparker@eba.ca

zcT) 4, 29
Reviewed by:
Marc Sabourin, P.Eng.
Geotechnical Engineer
Engineering Practice
Direct Line: 403.329.900
msabourin@eba.ca

PERMIT TO PRACTICE
EBA ENGINEERING CONSULTANTS LTD.

Signature 2 )

Date /(757645{‘ /( 74630,9'?
PERMIT NUMBER: P245

The Association of Professional Engineers,
Geologists and Geophysicists of Alberta
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F
o B OIL A AL R AMA 9558
Protection of Domestic Use | Ecological Direct 17-Nov-08
"v‘ Parameters Dtm‘:" Units Aquifer Soil Contact 03MWo1 08BH02 03MW03 08MWOE 08Mwo7
i <30m | >30m <30m 12m [ 42m [ s4m 18m | 36m 18m | 26m 48m 06m 18m m | 4sm 06m 24m | azm 48m
Petroleum Hydeocarbons
;5! ",""’f"',", o o malhg | e uie BED od ond . Wlll' oo nd o nd | nd F ) !.!.!l'.’i’ oo B mnd nd wd nd
i“f Foluva 0.1 e kye 032 452 220 ol nd nd ml nd wd m! nd nd ([NRY ml ml nd ) wl nd
FibsThensens neg mg i ky o011 011 2an nd nd nd nd wml nd wd nd m! 12 0.)2 nd md nd nd
Nvlones UXI] g hy 13 13 13 nd nd nd nd nd nd nd nd wl 29 052 nd nd wd nd
f UGt B R meskp | 200 T [RUTI T wd | B nl T T Cnd 5 3 al ] ed ’ S ad X
a 124,160, tn 150 1,300 300 nd nd nd nd nd ud nd i md 320 nd nd ad nd ol
B wly | ] " A BT V7Y Y R B EETUR A R AT S e Y N TR T w1 o N T
E‘;; PO 06, 10 my Ky ng ny 1.200 wd nd nd md nd wl ! nd nd <14 md nd nd nd nd
&l Metals -
Laad (Ph; | 1 | 0 | n;. | LD | - | L] | 17 | 1 | 9 1 | 8 | 14 { 62 | 32 ! | 8 - | 12 | 11
ﬂ l:.’hynuc?l Pmpf:mcs . _ ]
7 Senl Moisture Contem "3 "o ny ny ng 15 12 24 14 21 11 13 12 19 1 ~ 12 23 14 95
<73 um Sicve (] o ng R ng T e TR T T nt ot om . m 8 T nt nt n 0 T Tw 90 ) T
=75 um Sieve 7 0.2 “u ' g ng ny nt ot nt ] n 1 nt 13 nt nt n nt " 10 nt ot
@ COME Class 0.2 B w ng 'nk m w n n nt m IFINE nt m nt n n 1IN ut nt
Protection of Domestic Use 11 Mar-09
2 Parameters Detection | 1) s Aquiter Ecological Direct 03MW09 03BH10 09MW11 03MW13 09BH14
- Liniits Sol Contact
<30m | >30m am | 48m 60m 18m 30m 48m 6m | 48m 60m 48m om | 48m
Petroleum Hydrocarhons
Bensene 0.02 my/kg 0046 0046 120 nd nd nd nd nd nd nd ml md nd nd nd
Tolwene om tllk/kg 0.52 (.52 220 o nd T nd T nd w nd nd Cnd nd “ad od
}T;il._\i")l'ﬂlt'nt' 0.4 mpe/hy ({1 il 230 nd Tl nd 0.02 o nd nd [ Tha | nd Tl nd wd ]
7 x;lt‘||"§ o T em T ;;lg,'k;_- s 15 130 nd nd m! Cond nd nd wl wd mw nd nd nd
:E;J I__I ((i:t:'(l;..\ T 12 mp by 210 1.lll}l~_m_ 420 ad nd nd _ o ___ﬁd nd __nd |.|§J "f{, :_ mlﬂ . nd »-!xil '-
12100, 10 my/ 150 1500 360 n! nd nd 120 ml wl ! nd nd nd ml wld
F3 40, 10t W 0 mg/ kg e "o 2,600 nd ol wl nd nd nd nd md “nd nd “nl nd
f‘ 14 (fi“ 0oLy o 10 m,;/l\;; ng ﬁg 11.200 nd nd ad ol nd nd nd wd nd nd “nd nd
& Metals
Jacad {Pl; ] 1 l mp kg | ny { ny | 300 I ] | 9 | b ] B} ] 14 16 | 10 | 16 ] 15 l 8 10 | 15
Physical Propertics
g Sl Moisture Conrent 0.3 Y nyg ng ng 13 1 13 19 26 21 20 15 13 14 15 12
<75 um Sieve 02 “e [ ny ng 63 <5 ot 81 nt ot o nt " " (3 N
ST um Sieve w2 Y ng sty ng 3 25 n 19 fr m n nt 92 " k3 "
g COME Clase 02 ng ny ! IFING: FFING: n FFINA nt [ nt n FINE nt IIND, o

Notces:

Mhcrta Paviconment. Sugust 2008 Ahesta Tier 1 Soil Remediation Guideline Vatues for Soil and Coraundwater for Ressdential )

* Detection limits ratsed Iy one sigmificant figare due to dilution of sample.

]

nt - Pavamicter not analvsed
nd - Lass than analvtical deteerion limars,

e Nopurdelnes established

jen =T}

old g ) lingd - Gireater than the reterenced guidvhine
)
l Phase | and Phase 111 Envronmeonial Seto Assessmest - Tables 1.2 3xs

Cof TN e R

and Use tor Fine-prained Soils
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. Depth to Groundwater
MonitoringWe | | | TOC Elevation' M°“"f’.e"p':: Well 1 Sereen Interval Screoned In Groundwater Elevation o’:::‘i::::‘;‘:“’
Identifier (m) 2 (mbgy)* (mBTOC) (m)
(mBTOC) 26-Mar-09
08MWO1 18-Nov-08 98.64 5.69 1510 6.1 Clay and Bedrock 2.26 96.39 50 ppm
08MWO03 18-Nov-08 98.71 5.49 1.5w6.1 Clay and Bedrock 234 96.37 50 ppm
08MW06 18-Nov-08 98.63 4.39 1.5t04.5 Clay and Bedrock 2.29 96.35 450 ppm
08MW07 18-Nov-08 98.47 5.64 1.5106.1 Clay and Bedrock 2.15 96.32 150 ppm
08MW/08 18-Nov-08 98.64 11.50 821t 127 Bedrock 2.30 96.34 100 ppm
09MW09 9-Mar-09 98.56 6.10 311061 Clay and Bedrock 2.20 96.37 100 ppm
09MW11 9-Mar-09 98.82 6.10 311061 Clay and Bedrock 2.62 96.21 75 ppm
09MW13 9-Mar-09 98.77 6.10 316l Clay and Bedrock 240 96.37 75 ppm
Notes:

Benchmark: Top bolt of fire hydrant located on the corner of Main Street and Alberta Avenue,
! Klevation of top of plastic casing,
? Metres below top of plastic casing,

¥ Metres below grond level.

! Organic vapour emissions recorded using a GasTech 1238 M

nd - Not detected.

ppm - Parts per million.
%LEL - Percentage of the lower explosive limit.

Phase Il and Phass I Emvironmental Site Assessmen: - Tebles 1,2, 3xds

STM

calibrated 1o hexane and operated in methane climination mode.
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AB RO DWA R ANA AL R AMA G558
AENV 28-Nov-08 26-Mar09
Panameter Detection Limits Units
Tier 1' 0BMWO1 03MW03 O3MWIS 0BMWO7 03MWOB 09MW09 09MW11 09MW13 09DUPOt*
[Pewroleum Hydrocarbons
Benzene 0.(NN1) mg/l. 045 nd _.nd 0.068 nd nd 0N7 0.0087 nd nd
Toluene 040019 mg/l. 0.024 nd nd nd nd nd nd nd nd nd
Lithylbenzene [(X( V] mg/l. Q024 nd nd 0.036 nd nd nd nd nd nd
Xylenes 0.002 mg/l. 0.3 nd el 0.072 nd nd nd nd nd nd
1 (Cqto Cr) 0.2 mg/l. 22 nd nd 1.6 nd nd nd (18] nd nd
12 (Cho 10 Cy) ot my/L 1.1 nd nd 17 nd nd 0.1 nd nd nd
rﬂetals
[t cad (Pb) ] 1 | me/l. | 0.01 | nd | nd [ ooost T woood ] nd | nd | nd | nd | nd
Notes:

' Alberta Environment. August 2008. Alberta Tisr 1 Soil and Groundwater Remediation Guidsline Values for Residennal Lands with Fine-grained Sos.
nt - Parameter not analyzed.

nd - Below analyucal detection limits.

ng - No gudidines established.

Bold and Undedined - Greater than the referenced guideline.

* 09DUPO! - Duplicates sample of (OMW13

3
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Slug Test Analysis Report

E EBA Engineering Consuttants Lid
Project  Tha Viiage of Barons - Site inspection

Riverbend Atrium One #115, 200 Rivercrest Drive SE

Number: 122101183.001
' Calgary, AB T2C 2X5 CANADA

Clent: The Viliage of Barons

08VWO1 [Hvorsiev]
Time [8]

$Slug Test 08MWO01
Analysis Method: Hvorslev

Analysis Results: Conductivity: . 6.59E-6 [mVs]
Jestparameters: Test Well: 08MWO1 Aquifer Thickness: 4.6 [m]

Casing radlus: 0.051 [m)

Screen length: 46 [m]

Boring radius: 0.162[m]
Comments;

‘Evaluated by: Jay X
Figure s Evaluation 121612008




Slug Test Analysis Report

Engineering Consultants Ltd
E EBA Eng . Project: mvmaaeo_tsm-sbuw
Wmmmamw Drive SE Nomber 122101163001

em Celgary, AB T2C 2X5 CANADA :

. . Client: The Village of Barons

08MWO1 [Bouw er & Rice)
Time [s) : . y
0 180 ‘ 540° 720 900 ° 0BMWO1
1B6-1: ‘

3 3 _31 3

08MWO1
Analysis Method: Bouwer & Rice
Analysls Results: Conductivity: 1.12E-5 [n/s]
i m Test Well: 08MW01 Aquifer Thickness: 4.6 [m]

Casing radius: 0.051 [m] Gravel Pack Porosity (%) 20

Screen length: 4.6 [m]

Boring radiu’s: .0.152 [m]

r{eff): 0.082 [m]

E;ra!uawdby: Jay X

Figure Co _ Evaluation 1211612008
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E EBA  Engineering Consuitants Lud
Riverbend Atrfum One #115, 200 Rivercrost Drive SE

ebo Calgary, AB T2C 2X5 CANADA

Slug Test Analysls Report

Project  The Village of Barons - Site inspection )

Number: 1.22101183.001

Clent: The Vilizge of Barons
08MAD7? Hvorsiov]
. Time [s] . 08MWO7
0 1080 2180 3240 4320 65400 '
161 \\
Slug Test; 08MWO7
Analysis Method: Hvorslev
Analysis Results: Conductivity: 3.22E-7 [m/s]
Jestpammeters: Test Well: 08MWO07 Aquifer Thickness: 4.6 (m]
Casing radius: 0.051 [m)
Screen length: 4.6 [m]
Boring radius: 0.152 [m)
Comments:
Eveluatedby:  JayX
Figure 'Evaluation 12/16/2008
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eoc Calgary, AB T2C 2X5 CANADA

EBA Enginesring Consuitants Ltd
Riverbend Atsium Cne #1185, 200 Rivercrest Drive SE

Slug Test Analysis Ropart

Projfect: ~ The Village of Barons - Sito Inspection

Number. 122101183.001

Client: ‘The Village of Barons
08MWVO7 [Bouw er & Rice] .
' Time [s] ) ’
0 1080 2160 3240 4320 pago - OBMANOT
161 \\
Slug Test: 08MWO07
AnalysisMethod: Bouwer & Rice
Analysis Results: Conductivity: 6.73E-7 [m/s)
Jest parameters: Test Well: 08MWO7 Adulfer Thickness: 4.6 [m]
Casing radius: 0.051 [m) -Gravel Pack Porosity (%) 20
Screen length: 4.6 [m)
Boring radlus: 0.152 [m]
reff): 0.082 [m]
Comments:

" Evaluated by: Jay X

Evaluation 12/16/2008

1
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EBA Engineering Consultants uu"

Riverbend Atrtum Ono #118, 200 Rivercrest Drive SE

eoo Calgary, AB T2C 2X5 CANADA

Slug Test Analysis Report

Project: The Vitage of Barons - She inspection

Number. 1.22101183.001

Cliont: . mvmgoedawn
08MADB (Hvorslev)
. - Tima [s) .
0 18 ‘36.’ 64 ? . 90 * 08MWOS
1B
Slug Test: 08MW03
Analysis Method: Hvorslev
Analysis Results: Conductivity: 2.66E-5 /]
Jost parametars: Test Well: 08MW08 Aquifer Thickness: 4.5 [m}]
Casing radlus: 0.051 [m] '
Screen length: 4.6 [m]
Boring radius: 0.152 [m]
Ca ants; Automatic fit, only. for the ﬁ@t 100 seconds
Evaluated by: Jay X
Figure Evaluaticn 12116/2008
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" 8lug Test Anslysis Report

EBA Engineering Consultants Ltd F
Project:  The Villages of Barons - Sl Inspection

Riverbend Atrium Ona #1135, 200 Rivercrest Drive SE . 21011 v

-3 3 _ 3

Culgary, AB T2C 2X5 CANADA
.Client The Village of Bm‘
08MWU08 [Bouw er & Rice)
Time [s]
o rs 18 " a 2 2 m a e 4 a “ 2 Y ry r 72 1. 4 e w ) m
161 \ -
] A,
Slug Test: 08MWOo8
Analysis Method: Bouwer & Rice
Analysis Resuits: Conductivity: 6.12E-5 [mVs)
Test parameters: Test Well: OGMWOB Aquifer Thickness: 4.5 [m)
’ Casing radius: 0.051 [m] Gravel Pack Porosity (%) 20
Screen length: 4.5 [m)
Boring radius: 0.162 [m)
r(eff): 0.082 [m]
m Automatic fit. Only the first 100 seconds

Evatuated by: JayX
Figure Evafuation 121162008
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Water Well Drilling Report e o 21.?‘:?3..%“
The data eontalnedmthbnponlsmpnedbymotm« The provinoe disclalms rexponsibility for its Date Report Recelved
; o acouracy. Measurements:
| COntnmor & Well Owner information 2. Well Location
0 Driling Company Approval No.: 1{; Sr Sec Twp Rge Woa
City or Town: Postal Code: EH 18 012 23 4
o OFT o Boun
Well Location {dentifier: m un
- OFT from Bound
Malling Address: Postal Cede: ll.ot Block Plan
Province: Country: Elov: How Obtain:
o 165 FT Estimated
3. Drilling Information : . Well Yield ST
of Work: Well Inventory ed well use: est Date{yyyy/m tart Time:
eclaimed Well % 1056/02/10 11:00 AM
ate 0d: Materals Used: ficipated Water 09 Method: Baller
of Drilting: Drilled R%qamemslday 32FT
m Howlng Waell: No Rate; Gallons
- nt: No Qil Present: No |° 15 Gallong/h

. Formatlon Lo

OFT
Lithology Description
il

0
C Gravel & Boulders
1 Sand & Gravel

Siity Sand & Gravel
op:OFT Bottom: 0 FT
[Perforations Perforations Size; Drawdown Ml.nutes.SQc Recove
from: 0 FT to: 0 FT 0 Inches x 0 Inches Total Drawdown: 0 FT
. from: O FT to: 0 FT 0 Inches x 0 Inches t water removal was less than 2 hr
- from: 0 FT to: 0 FT 0l x 0 Inches duration, reason why:
Gray Water Bearing Sandstone Parforated by:
Blue Shals Seal: :
: oFT WOFT Reoomsr;mr;ded pumping rate: 0
" om: . Gallon _
QOFT o: 0FT Recommended pump intake: 0 FT
fros :OFT t0:0 FT ype Pump Installed
Scree Screen ID: 0 inches ,j' p Type:
. o|='r "10: 0 FT Siot Size: O Inches rump odel:
.L-- O 0 T Siot Siver 0 nches Any further pumptest information?
Screen Installation Methad: ‘
Top; _ Bottom:
achlz
ain Size: Amount:
Qoeophysical Log Taken:
Ratained on Fllas:

Additional Test and/or Pump Data
hemtstr!ea taken By Driller: No
d: 0 Bocuments Held: 1

lt!eas Adapter Type:
D1 p Plpe Type:
Length: FT Diameter: inches
mmems

OWNER STATES CEALR, MEDIUM HARD WATER.

. Contractor Certification
riler's Nameg:
fication No,:
Is well was constructed in accordance with the Water Weii
tion of the Alberta Envirenmental Protection &
ancement Act. All Information ln this report is true.
ture Yr_Mo Day

Report 1 Pump Test 1 page



Water Well Drilling Report

Ji il

Thedaheontalmdhﬁhrepon!smﬂadbytlwbrﬂlet The province disclalms responsibility for its
aocuracy.

1 Contractor & Well Owner Information

Nam Diiting Co Approval No 1740r Sec Twp Rge Wes
ALE RONMEN‘I'IEAR’IH SCIENCES DIVISION 60888 a4 L8D
Mal ms City or Town: Postal Code SE 16 01 23
820-108 8T, OXBRIDGE PLACE EDMONTON AB CA J8K 2.8 Location in Quartsr
'oliOwner's Name: Well Location ldenﬂﬂor: 0FT from Bound:
ALTA ENV #0813E 0FT Bound
P.O. Box Number: Mafling Address: Postal Code Lot Block Plan
|0lty: Province: Country: Fretl Elev: ng:v;dm J
. Drilling Information
:-‘dovﬂ‘;.e{eﬂ Hole nmo:ndwell use;
m E
te Reclaimed: Materlals Used: & U?ﬂpated V!:Iag:r
] ; Drilled - equiremen y
Well: No Rate: Gallons Gallons
W ent: No Ol |°
, Formation Lo
apth Date Co Complated(yyyylmmldd) :
Lithology Description 1871/03/01 o "
8} (feot }
Clay
1 Hard Shale
Shale Inches N?
[] Hard Shale & Sandstone s !
— A, Doph T e fv e
Shale ) "?r:ug'fo OFT gm X 3 ﬁ::::es Drawdown Minutes:Sec Rmﬂj
ard Sandstone .
Shale _ from: 0 FT to: O FT 0 inchas x 0 Inches
Water Bearing Sandstons e °,§§:;’,, OFT Q Inches x 0 Inchos
Shale & Sandstone Soal: Fotai Drawdown: FT 7“?‘]
from: 0 FT to: O FT If water removal was less than 2 hr
Seal: duration, reason why:
om: 0 FT t0:0FT
Seal: L
om; 0 FT to: 0 FT |
creen Type: ~Screon (D: 0 inches Recommendsd pumping rate: !
Stot Size: 0 Inches Gallons/Min

eeommanded pump Intake: FT

WNER STATES AIR DRILLED 100FT W. &25FT S. OF 612-

. . B pump Installed
m ingtaliation Method: p type:
p model:
P:c;(: Bottom; y furlher pumptest information? ™
Graln Size; Amount: 1
3 eophysleal Log Taken:
ained on Flles:
Additional Test and/er Pump Dala 'W)
emistries taken By Driller: No i
Held: 0 Documents Held: 1 :
Pitless Adapter Type:
D rop Plpe Type: P
Diameter: :
mm

. Contractor Certification

Brilers Name: UNKNOWH DRILLER -
rification No.: }
s woll was constructed In accordance with the Water Well
ulation of the Alberta Environmental Protection &
Enhancement Act. All information In this report is true. ™
ature Yr_Mo_Dayl !
Report1°
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Water Well Drilling Report

Map Vi
Thedatacontainedmmlsmponlswppﬂedbymoorﬂler The province disciaims responsiblllty for its |Date Report Racsived: 1es1ma/27
couracy. :

1a% 1w
!
f

0194168
Fleld

Well 1.D.:
erified:

3 e Measuremenis:
IV LR IRV S
. Contractor & Well Owner Information 2. Well Location
ompany Name: " Driling Company Approval No.: 1/4or Sec Twp Rge Wesl
ALBERTA ENVIRONMENT/EARTH SCIENCES DIVISION 868608 LSD
Malling : Clty or Town: Postal Cede: SW___16 012 23
10820-108 ST, OXBRIDGE PLACE EDMONTON AB CA T8K 2J6 Location (n Quarter
e s Name: Well Location Identifier: OFT from Bounua
ALTA ENV #1688 _ OFT_from_ —Bounds
P,0, Box Number: Malling Address: Postal Code: t Block Plan Mﬁ
C Provinoe: . el Elev: How Obtain:
" il county: Bi7s 7 Estimated
. Well Yield ™,
ged well use: ost Date(yyyy/mm/dd):Start Time ;
Materials Used: ted Water
e equirements/day
Rate: Gallons Gallons
Qil Present: No v
Is. Well Com Ietlon =
T Date Completed(yyyy/mmiday. PPepth ofpump FT -
Lithology Description 1880/11/20 FT |

op: OFT Bottom: 0 FT

Oinchesx0 lndfes

igg I b

s A b

07 Sandstone gex9n — ——
110 Shale 'Tl otal Drawdown: FT m}
112 Sandstone t0: 0 FT ff water removal was less than2 ht |
118 Shale duration, reason why: ‘
120 Sandstone to: OFT
136 Shale mﬁ
137 Sandstone to: O FT

13 Shale ~Screen ID: 0 Inches R eoommended pumping rate: [
140 Sandstone Slot Size; 0 inches allon —
141 Shale Screen ID: 0 inches 2
48 Sandstons Siot Size: 0 Inches

T Shale

1 Sandstone HP.:
F——1 58 Shate JAny further pumptest information?

00 Sandstone m]
ditional Test and/or Pump Data )
amistdes taken By Driller: No }

gld: 0 Documents Held: 4 i
Uess Adapter Type
_Diameter; "“"
ER STATES WELL CORED. ’
lﬁj
. Contractor Certification
rilers Name: UNKNOWN DRILLER =
riification No.: .
Is well was constructed In accordance with the Water Well ’
ation of the Afberta Environmental Protection &
nhancement Act. All information in this report is true. b
ignature Yr Mo Day |
Report ¢
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r é " Water Well Drilling Report

The data contained In this report is suppiled by the Drifler. The province disclalms responsibility for its
accuracy,

Map Verified: Fleld
Date Report Recelved: 1088/02/17
Measurements:

. Contractor & Well Owner Information Well Location
pany Name: Oriiing Company Approvai No.: 1/4or Sec Twp Rge Wesb
DRILLER - 96909 LSD [V}
Address: City or Town: Postal Code: 14 16 012 23 4
OWN UNKNOWN AB CA 2 goi.n lr'i:mmmf Bound.
IOwnor's Name: Well Location Identifier; unda
D670 ol Loe . OFT fom _____ Bounds
,0. Box Number: Malling Address: Postal Code: Block Plan
: Province: Country: ‘el! Elev: How Obtain;
couny: 183 FT SuveyTra
, Drilling Information . Well Yield
o : Coal Test Hole posed well uge:
od Waell er
imed: Materials Used: icipated Water
of D : Unknown [Requirements/day
. Well: ::0 ' at; Gallcn:}o r) Gatllons
resent: No regont:
- {8, Formation Lo 5. Well Completion F}%m =
Depth from { '?k pump
und , Lithology Description i
avel —
Brown Till — 3 . .
Browmish Yellow Till Size OD: 5 0
Brown Medlum Grained Sandstone all Thickness: 0 Inches D ':fng:ﬂ fr:;nto nches
LU ound level:
Brownish Yeliow Shale op:OFT  Bottom: O FT Depth To water level (faal)
Light Gray Shale L - Elapsed Time
Greenish Gray Shal ‘”?'gf,‘;.“{o, 0FT g‘,’“g“"mg '§'.::, Drawdown Minutes:Sec Recoven
ht Gray Fine Grained Sandstone : : hches X & inches
:O0FTto:OFT 0 Inches x 0 Inches
Gray Fine Grained Shale & Sandstone . .
m: 0 FT to: 0 FT 0 Inches x 0 inches
Gray Sl Shale & Sandstone erforated by:
Gray Fine Grained Shale & Sandstone : Total Drawdown: FT
Greenish Fine Crained Shale & :0FT 0:0FT waler removal was less than 2 hr
Sandstone . duration, reason why:
8 Greenish Gray Shale _ . to: 0 FT
:100 Greenish Gray Fine Grained Shale & s
... Sandstone to: 0 FT
. 410 Greenish Gray Fine Gralned Shale & Screen ID: O Inches Recommended pumping rate:
'\ ———S8ndstons Slot Size: 0| allcns/Min
120 Greenish Gray Bentonltic Shale & Screen 1D: 0 inches
Sandstone

Slot Size: 0 Inches g pump Instalied

type:
p model:
Bottom: P.:

A;uy"fumW pumptest information?

Brownish Gray Bentonitic Shale &

n Size: Amount:
Sandstone

Goophysical Log Taken: ELECTRIC and GAMVA

185 Greenish Gray Bentonitic Shale & Retained on Flles: ELECTRIC yes and GAMMA yes
———Sondstone ditional Test and/or Pump Data
™476 Brownish Creen Bentonitic Shale & hemistrias taken By Driller; No
Sandstone old: 0 —_— Documents Held: 8
180 Brownish Gray Fine Grained Shale & Ijess Adapter Type: )
p Pipe Type:
188 Gray Fine Grained Shale & Sandstone ength: Diameter:
- 180 Brownish Gray Shals & Sandstone Comments:
- 105 Brownish Gray Bentonltic Shale & 346™-305' SHALE, SILT & FOSSILS
o Sandsione
iaﬂ Brownish Gray_Shale
™ 208 Brown_Shale & Coal
- 210 Brownish Gray Bentonitic Shale
18 Srownish Gray Bentonitc Shale & 7. Contractor Certification
~Dark Gray Bentonitic Shale Driller's Name: UNKNOWN DRILLER
Bentonilio Shalo & Sandstone Certitcation No.: Well
Brownish Gray Fifie Grained Shale & 8 well was constructed In accordance with the Water We!
Sandstone regulation of the Alberta Environmental Protection &
e e nhancement Act. All Information in this report Is true,
Dark B: Carbonaceous Shsle Ignature Yr Mo Dﬂy
- 248 Brown Shale
? 'Q‘MW’—
Sandstone
180 Brownish Gray Shale
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reeve ot eme mesgwas

, ) Lags 1 vl
? Water Well Drilling Report Wt o
_ The data contalned in this report is supplied by the Driller. The province disclaims responsibility for its |Date Report Received: 1989/12/10
i accuracy. Measurements:
. Contractor & Well Owner information 2, Well Location
- [Company Name: Driliing Com Approval No.: 140r Sec Rpe West
HENNING DRILLING LTD. — " pany LSD e o M
o [Malling Address: City or Town: Postal Code: 4__15__012 23 4
r’ Location In Quarter
WallOwnar's Name: Waell Location Identifier: OFT from Bounds
IBARONS OIL QFT from Bounda
.0, Box Number: Malling Address: Postal Code: ILot Block Plan
i BARONS _ —
- ICHy: Province: Country: | Elev: How Obtein:
' FT Not Obtain
. Driliing Information . Well Yield
“Typo of Work: New Well roposed well use: o8t Date{yyyy/mm/dd):Start Time;
Reclalmed Well njection
Date Redaimed: Materials Used: cipated Water
Method of Dilling: Rota _ Requirements/day
w{Fiowing Well: No Rate: Gallons ,0 Gallons
- |Gas Present: No Oll Present: No
‘4. Formation Log
Depth froi
ground Lithology Description
avel (fest _
4 Brown Clay
Shale
i w1 Dark_Shale all Thickness: 0 Inchoes
- o Sandstone o __—_ ) Bottom: 647 pr [ground tevel
3 . ::rsdst:'?e [Bo mat: 0 FT TOP. OFT ottom: Depm -EI-'oa wagr level (feﬂt)
E erforations Perforations Size: ps
e Fare Lnknown m: 318 FT to: 364 FT 0 Inches x 0 Inches Drawdown Minues:Sec Recover
i Shale + 370 FT to: 407 FT 0 Inches x 0 Inches
— etf: 510 FT to: 647 FT 0 Inches x 0 inches
P, ted by: ET
|? e I__'T'btmomwdown: FT
- m:0FT to: 0 FT If water removal was less than 2 hr
: oal: duration, reason why:
m: 0 FT to: 0 FT
eal: - oFT
: 0 to:
ﬁ creen Type: Screen ID: 0 Inches Recommended pumping rate:
m:OFT_ 10: 0 FT Slot Size: 0 Inches ons/Min
en Type: Screen ID: 0 Inches Recommended pump intake: FT
m:0FT _ to: 0 FT Stot Size: 0 Inches ype pump Installed
T en Instafiation Method: P type:
Flttings Pump model:
Pae:t' Bottom: nny furlher pumptest information?
Grain Size: Amount:
Geophysical Log Taken: ELECTRIC
etainsd on Flles: ELECTRIC yes
- diional Test and/cr Pump Data
hemistries taken By Drifler: No
Held: 0 Documents Held: 7
itless Adapter Type:
Drop Plpe Type:
_Dlameter:
mmaents:
WNER STATES INJECTION TEST INCLUDED IN FILE.
. Contractor Certification
rller's Name: UNKNOWN DRILLER
& ertification No.:
Is well was constructed in accordance with the Water Well
ulation of the Alberta Environmental Protection &
Enhancement Act. Alt information in this report is true.
Fﬁ Ignature Ye__Mo_ Day

Report 1
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APPENDIX B

APPENDIXB BOREHOLE LOGS
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UNIFIED SOIL CLASSIFICATION®T

wacnomvsons | SheF TYPCAL NAMES CLASHFICATION CRITEAIA
. ' . . 8500y  Gromw Sund
on | Waeiel gok at emicrd iy *mer
y mintuew, Githe ot oo - - _2% Sevwuen (03
g '3 I e e :lggﬁ prrovs bl a“:'mﬁzﬁ"
i P il | bk [T =7 i bk
E ; - ‘mmuM-& i‘i QDualiy  Ormirvnd
% s‘ ! W | eeermton ',gg PR~ LI TP
3 .B < : -
l ‘li STJ . ~&f?#:.,.'.:""‘” lig‘ ‘ Mot mesting. Sath. artiarts for O
H o g Ere - TR
! !Eg 2 oo phot thove ‘A" e e e
: LA X e ' ' =
W | o, sy o davey S ror T T e
T oy o e I
gg £ 1‘, , Styoom o i iativrry -l B I
(87 [ |amap i
o ’ : o
! g Ingugegis olin, micamoms o dt> ‘
N pres— ctich 18 .
! § - | oty - ol v 4 4 - IL*OL
e 3 —t - N
] o | Comic cems of madiee 0 Wb 0 10 B W ® W & N ® 0 10
.“.'mm“ " xmummm ;mahmg;:,:’ulﬂﬁm D20
GROUND ICE DESCRIPTION
~
1CE NOY VISIBAE VISHLE 6CE LESS THAN B0% 8Y VOLUME

|svamocs SUSGROUP DESCAIPTION

~ Peorfyboraied or feiae

!_ .

Wx Iedlvidual 1os arvetals o7 lnchusiens

Vo a ooty en partide

Random or kregularly orimwed Iow farmetions

w Screstiled o Gisthattly srientad ice formations

VISISLE ICE GREATER THAN 60% BY VOLUME

Ke+

S8 Ty foa with woll Inclesions

o withoant soll

e Includors
torentar thon 36 men {1 in.) thick)

==

oA w,mmw. ﬁ

-3

-3 -3 _3

-3

3

-3

.3 3 1 .3 _3 _3 3

_—

3
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PROJECT: PHASE Il DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 1.22101183.001 - 08MWO1
CITY: BARONS, _ PROJECT ENGINEER: DERYCK MASTERMAN | ELEVATION: 98.64m
SAMPLE TYPE [ DISTURBED NO RECOVERY SPT A-CASING SHELBY TUBE CORE
BACKFILL TYPE [%f BENTONTE PEA GRAVEL SLOUGH GROUT ORILL CUTTINGS|*.] SAND
€ & : E
s SOIL £ NOTES &
§ DESCRIPTION §§ COMMENTS §
_ R
- 0 N\JOP OlL - clay, sily, sandy, damp, dark brown, rocis, omanics /
- - aty, sandy, demp, sk, low to medium plastic, brown, (rece rocts ‘
E_ ... trace to soma sand, medium to high plastic, dark brown | e
— 1 | ..molst, dark grey brown
E— .. brown wilh dark brown mottiing, high pastic clay Inclusions 97,
F 2 :
: A 4
¥
) :
- .. damp
N %.
" 4
E .. 38ndy, very moist to wet, sofl to fim, low to medium plastic, sandstone
™ fragments _ 84
C - claystone, silty, damp, low to moderata, sirength, weathered,
5 grey, sandstone inclusions
3 o
E s
- End of Borehole @ 6.1m ﬂ B10
- No Seapage or Sloughing on Completion
- §0mm PVC Standplpe Installed to 6.9m, 92.0.
- Bottom 4.5m screened
C_ 7
:
3 o,
8
3 0
F 9
‘ ss.o_g
o DEPTH: 6.1 :
. . LOGGED BY: JL COMPLETION DEPTH: 6.1m
&= EBA Engineering Consultants Ltd.|[REVIEWED 8Y: oM _ 'COMPLETE: 11/8/2008
DRAWING NO: B1 Page 1 of 1

ENVIRONMENTAL L27101183.001 PHASE 0 BARGNS.GPJ EBAGOY 0o/t
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PROJECT: PHASE Il DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 1580mm SOLID STEM AUGER 122101183.001 - 08BMWO03
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN | ELEVATION: 98.71m
SAMPLE TYPE DiSTURBED NO RECOVERY sPT A-CASING SHELBY TUBE CORE
BACKFILL TYPE BENTONITE PEA GRAVEL SLOUGH GROUT g DRILL CUTTINGS SAND
i -
T g g g | E
€ SOIL AE NOTES & §’§ =
§ DESCRIPTION §§ COMMENTS §
1]

WHYDROCARBONS (ppmM

=

TOPSOIL - ciay, iy, 82Ny, damp, dark Brown, ro0ts, oranks
CLAY - shy, irace to scme sand, damp, sﬂﬂ,mdhmﬂgg‘itgmy brown

1

1

. ... brown with dark brown motifing, high plastic clay Inclusions
2

:- g .. damp to moist

3 | .. very moist to wet, softto fim

C . 82ndy, very moist to wet, soft to fim, fow to medium plastic, sandstone
E_ fragments

C BEDROCK - clayslone, silty, damp, fow (o mederate, sirengih, weathered,
. 4 yellow brown

- . grey brown

-

E

L §

)

| End of Borehole @ 6.1m

C No Seepage or Sloughing on Completion

- £0mm PVC Standplps Instafled to 6.1m,

- Boltom 4.5m screened

-7

)

2

F 9

F 10
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PROJECT: PHASE 1l DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 160mm SOLID STEM AUGER 122101183.001 - 08BH04
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE DISTURBED | /] NORECOVERY X SPT ACASING SHELBY TUBE CCRE
BACKFILL TYPE @ eenvone  ['s] eacraver  [ff] stous Egeaw gom CUTTINGS|+J SAND
= . SOIL §§ NOTES& | €
§ DESCRIPTION COMMENTS | §
% WHYDROCAREONS (ppr

R\ TOPSOIL - day, iy, sandy, damp, dark brown, foois, Crganics
- 8ilty, lrace fo soma sand, moist, stiff, medium plastic, grey brown

... damp to moist, dark brown motting, high plastic clay inclusions

-

..moist

nN

w

.. 3andy, molst, low to medium ptastlc, sandstons fragments

-3

o

w grey

End ol Borehole @ 6.1m

No Sespaga or Sloughing on Compietion
Backflled with Cuﬂ%s?ﬁsntonﬁe

(- J -~
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[~ BEDROCK - claystone, silty, damp, low fo moderale, strength, weathered, grey lﬂse L EREE
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PROJECT: PHASE Il DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD; 150mm SOLID STEMAUGER 122101183.001 - 08BH0S
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE %] DISTURBED NO RECOVERY SPT A-CASING SHELBY TUBE CORE
BACKFILL TYPE [ sentoNe PEA GRAVEL SLOUGH GROUT DRILL CUTTINGS[ 1 8AND
-4 SOIL HE NOTES& | €
3 DESCRIPTION § § COMMENTS | 3
_ e
0 [\ TOPSOIL - clay, iy, sandy, damp, dark brown, f00ts, 0rganics 03
- - silly, irace to some sand, damp, sliff, medivm plastic, grey brown -
;— 1 .. damp to moist, dark brown matiling, high plastic clay inclusions E
- 5.5
- ..moist 3
L2 E
E—- 3 | ... very moist to wet, frm 10_%
E_ 4 .. 5andy, maist, low to medium plasilc, sandstone fragments _§
: [ BEDRGCK - claystone, sily, damp, low to moderets, siengih, weathered, grey mh - '§
:- bmwn O.l...':'I:'l:l'l:'l:i.:..':t- ---- 15_:
3 E
- - §rBy -
- 6 203
»  End of Borehcle @ 6.1m E
- No Seepage or Stoughing on Compietion 3
- Backfilled with Cuttings & Bentonite E
¥ 3
: :
3 5
F 8 2
- 30_:
F 10 0 ETION DEPTH: 6.1 .
, , [OGGED | COMPLETION 6.1m
&= EBA Engineering Consultants Ltd.[REVEWED BY-om COMPLETE: 11/6/2008
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4 ... dark grey fo black staining, strong hydrocarbon odor

... brown with dark brown mottiing, high plastic clay inclusions
2 «. grey moliling

- brown, no staining, frace cdor

PROJECT: PHASE 11 DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER L22101183.001 - 08MWQ8
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN ELEVATION: 98.63m
SAMPLE TYPE DISTURBED NORECOVERY [X] &PT A-CASING SHELBY TUBE CORE
BACKFILL TYPE [ BENTONITE PEA GRAVEL SLOUGH .4 GROUT DRILL CUTTINGS*. SAND

- g% E

& SOIL = NOTES & §? g

§ DESCRIPTION %g COMMENTS [§% §

w
2 | WHYEROCARBONS (pomml
0 | ASPHALT Concrete (100mm) -0 50
CLAY (FILL) - sity, sandy, {race gravel to 30mm, molst, firm (o stiff, low to
medivm plaslic, yellow brown .
| CLAY - silly, trace io soma sand, demp, sUfl, medium plastic, dark brown 81 %

.. sandy, very moistio wet, softlo frm, low to medium plasic, sandstone  p] g |3 I T T

9

2 ¢
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9 8 00 56000 S 0N e0eeeSSessses e

-

- fragments R R

C 4 [ BEDROCK - claystons, sity, damp, low to moderate, strength, weatered, AR A A S A R R

: yellow brown, race odor gr| iiie il

- ... ight grey oo |- bbb g o

¥

)

F | EndofBorehde @6.1m

L No Seepags or Sioughing on Complaiion R

= 50mmPVC Standpipe InstaledtoBdm, . | | i ”

- Boltomd4.Smsgcreened | ] iiioioioioioid

-7

- 91.0.]

) .

3 eo.o_é

¥ :

3 0.3
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PROJECT: PHASE I DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 1560mm SOLID STEM AUGER 122101183.001 - 68MW07
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN | ELEVATION: 98.47m
SAMPLE TYPE [l oisTURBED NORECOVERY [X| SPT A-CASING SHELBY TUBE CORE
BACKFILL TYPE @£ BENTONITE PEA GRAVEL SLOUGH GROUT 'DRILL CUTTINGS|*.] SAND
l-u m ’ —
€ SOIL SE NOTES & g q
§ DESCRIPTION % COMMENTS :
w
R
-0 | ASPHALT Concrate (100mm) BEEEEEEE ]
C CLAY (FILL) - slty, sandy, trace gravel to 30mm, moisL, fim to stif, low to IR AR AR .
C n(;duznp!a%bwgn $amim, moll, tm 98.0.
E_ 1 CLAY I;t;;ﬁvyn' race lo some sand, demp, sUF, medium plestc, dark grey _g
f- ... brown wilh dark brown motting, high plastic clay inclustons F . 97-°-§
E | -greymotting i L 3
- g ::: ¥ ¥9§Qj
: eamry. very molstto wel, soft o fim, low to medium plastic, sandstons EL .
o fragments fed 95.0.
:— 4 BEDROCK - claysione.sﬁy damp.lowtomoderale strength, weathered, -. EE: E é
C yellow brown, trace od b =p: .
— . light grey Es: : 94'0'5
3 R e0
é_ 6 .. yatlow brown EE: E q;
- — EndolB Boreho!e@ B.im .
C oS on Comgleto 0.3
- S0mm PV p‘g«sunapqm Installed |061mn % 0':
- Bottom 4.5m screened "
- 7 3
F 9107
o) =
3 $0.0_
2 3
- 89.0.3
- 10 H | ]
, . LOGGEDBY:JL______ |COMPLETION DEPTH: 6.1m |
&= EBA Engineering Consultants Ltd.[REVEWEDBY:0M __[COMPLETE: 11/6/2008
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[~

CLAY {FILL} - iy, some sand, irace gravel, damp, sifl, medjum plastc,
dark brown

PROJECT: PHASE li DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET - DRILL METHOD: 160mm CORE L22101183.001 - 08MWO08
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN | ELEVATION: 88.64m
SAMPLE TYPE ‘DISTURBED /] NO RECOVERY SPT A-CASING SHELBY TUBE CORE
BACKFILL TYPE BENTONITE ﬁ PEA GRAVEL SLOUGH GROUT ORILL CUTTINGS}*.9 SAND
€ gle 2| €
SOl £12 NOTES & (£l |
B DESCRIPTION F COMMENTS g
H o

-

~N

aﬁrm«

silty, trace fo some sand, damp, stifl, medium pl2stic, grey browm

« brown with derk brown meitling, high plasiic day incluslons

aandy vetymlsttnwel.soﬂtothn tow to medium plastic, sandslone

£ it

3 fragments

= 4 [BEDROCK - diaysions, sfly, damp, low to foderats, siengih, weathared,

E grey o
E 5

3 9
E_ 6

E .
E_ 7

3 . Yellow brown

3 91
:- 8 | o

E - Eght grey Lol

3 LY 0.
E. 9 =t

E Ik

3 [=Le| 89
E_ 10 [o[=F:

3 - yellow brown 2B

3 | Lok 8.
e 1 352

3 . dark brown shefls and coal spacks e

E e e
:._ 12 :o _E.:o

E el 86,
E. 13

3 8.
E 14 K Endolaoremu@mm /

3 No Seepaga hing on Complelion

= SIandptpe Instelled to 12 7m,

3 Boltom 4.5m screened 84.0
E_ 15

3 8,
E 16

LOGGED BY: JL

COMPLETION DEPTH: 13.7m
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PROJECT: PHASE Il DRILLING

CLIENT: VILLAGE OF BARONS

PROJECT NO. - BOREHOLE NO.

ADDRESS: 124 MAIN STREET

DRILL METHOD: 160mm SOLID STEM AUGER

L22101183.001 - 08MW09

CITY: BARONS, AB

PROJECT ENGINEER: DERYCK MASTERMAN

ELEVATION: 88.56m

SAMPLE TYPE DISTURBED n NO RECOVERY SPT A-CASING ‘w SHELBY TUBE CORE
BACKFILL TYPE BENTONITE E PEA GRAVEL SLOUGH GROUT DRILL CUTTINGS SAND
E SOIL |§ % NOTES & £
5 5 2
§ DESCRIPTION §§ COMMENTS g
HHYDROCARBONS )
i — 20 450 60" B0

o (-3 -~ <@ o o> « ~ -

llllllllllllllllllllllllIlllllllllllllllllll'llll'lllll'lllllll'lllll'llrl'li'l'lllllll‘lll'll1llll

—
=4

m’

CLAY Fill - sy, sandy, gravel (sizes 1o 20mm), frozen, low pizstc, very
dark brown.

CLAY (Lacusiine) - sily, frace sand, s"trTf. mediym piastic, damp, ight
greyish brown.

.. 30ft, molst, high plastic, olive brown, dark brown high plastic mottle.

... sandy, very soft, low plastic, wet.

- dark olive brown, trace coal and oxkle inclusions, some claystons
fragments,

BEDROCK - claystone, siity, damp, fow strength, weathered, fighi yellow
brown, lrace odor.

End of Borehcle at6.1 m
No Seepege or Sloughing en Complation
$0mm PVC Standpips [nstalled to 6.1m,
Boltom 3.0 m screened

o=
o

8 $ :
llllﬁllllllullﬁllﬁllllll

ENVIRONI

LOGGED BY: JL

&= EBA Engineering Consultants Ltd.[REVEWEDBY.0M |

DRAWING NO: B9

| COMPLETION DEPTH: 6.1m
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Page 1 of 1
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PROJECT: PHASE 1l DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 1L22101183.001 - 09BH10
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE [l DISTURBED NORECOVERY [X(] SPT ACASING | SHELBY TUBE CORE
BACKFILL TYPE [l BENTONITE PEA GRAVEL SLOUGH _\ DRILL CUTTINGS| . SAND

€ § g

4 SOIL 2 NOTES &

§ DESCRIPTION %5 COMMENTS | §

2 [
460 600
F 0 [ ASPHALT : _ﬂ— : 03
L [TCUAY (F) - siy, sandy, gravel (626 o Z5m), frozen, 1ow piasik, very dark 3
. CIAY Sy, 308 sand, o, medfom plast, damp Tl greyeh 3
- 1 mwﬂ?mm plastic, damp, ight grey's H I E
:_ ... 80ft, molst, high plastic, clive brown, dark brown high plastic mettle. 5—2
- . | - grey lo black siaining and streng odor. 3
;— . 010 Slaining or odor. —.;_:
E— 3 1o_§
'-'_ ... sandy, very sofl, low plastic, wel. %-
- .. dark olive brown, {race coal and oxide inclusions, some claysione fragements. 3
¥ f
- BEDR&(.O':K claystona, sy, damp, low strengih, weathered, greyish brown, trace 15_g
- r 3
s 3
F .. yellowish brown. I o0 3
C ¢ [l 810 E
E End of Borehcle 8161 m 2°‘§
F 7 E
E 2]
'-.'- 8 _;
) E
C 30_‘_:"
F 10 ] 3_3';
. . |LOGGED BY: JL COMPLETION DEPTH: 6.1m

4= EBA Engineering Consultants Ltd.[REVIEWeD 8Y: om COMPLETE: 3/11/2009

L DRAWING NO: B10 Page 1 of 1
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PROJECT: PHASE Il DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 122101183.001 - 03MW11
CITY: BARONS, AB PROJECT ENGINEER; DERYCK MASTERMAN | ELEVATION: 98.82m
SAMPLE TYPE 3| visTuRseD NORECOVERY [D{ sPT ACASING sheLey Tuse | core
BACKFILL TYPE W] eenTONTTE PEA GRAVEL SLOUGH GROUT DRILL CUTTINGS}*:] SAND
£ ¢ E
: SOIL ) NOTES& (£ |
5 DESCRIPTION §§ COMMENTS |& §
WHYOROCIREBONS
F—0 | REDSHALE ]
- CLAY (Fﬂl) - smy. mdy. grml (slzas ) m). Trozan, low plastk, very .E
E llg{ htotve bm‘%aummn Plastlc molte. %0
E-. « 80ft, moist. : -g
o 97.0.7
C. 2 cedeen :
5 o ;
5 i es ollc 950-'
- ravel (sizes to 30 mm), low plastic, dark o e
- wman.tra(ce“ Mﬁﬁmmmm&mq% ey ]
o claystone fragments, EE 6503
- 4 hedadebedadedod 202
- a7 YO X ]
- [ BEDROCK - daysiona, sity, damp, low strengih, weaihered, Tgrigrey, o I
: race odor h B8 PR a0
;‘ 5| .. yoltowish brown. : ; é
- B9 e
s : 34 9303
C_ 6 B10f i Wil oL 3
o — End o Borohos alG.1m ]
o No Seapage or Sloughing on Completion =
- 50mm PVC Standpipe tnstalled to 6. m, .
: Battom 3.0 m screened 92.0.]
-7 :
- -
- 910
) -
: %00
, ]
° ao.o_:;
. . LOGGED BY: JL COMPLETION DEPTH: 6.1m
883 EBA Engineering Consultants Ltd.[REVEWED 6v: oM [COMPLETE: 311/2009 |
DRAWING NO: B11 Page 1 of 1
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PROJECT: PHASE Il DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 122101483.001 - 09BH12
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN ’ :
SAMPLE TYPE DISTURBED NORECOVERY [XJ SPT A-CASING SHELBY TUBE CORE
BACKFILL TYPE 8! BENTONITE PEAGRAVEL  [[I]] stoueH o GROUT DRILL CUTTINGS L+ SAND
8
s SOIL Eg NOTES& | &
g DESCRIPTION % g COMMENTS §‘
i W el S .
C CLAY (FI) - sily, sandy, gravel (sizes (o 25mm), frozen, low plaste, very dark _§
L. brown, {race while precipitates. E 3
Rl {Lacusiine) - s3ly, race sand, fam, medium plastic, damp, Gght greyish _.
o brown, trace white precipitates. =
E— ... 801t, moist, high plastle, olive brown, dark brown high plastic mottle. 53
: E
2
9 13
E— ... 5andy, some gravel (sizes {o 20 mm), low plastic, dark brown, trace coal and _g
C oxida inclusions, some claystons fragements. -é
é‘ BEORGCK - clayatons, sy, damp, low srergih, weaihered, grey. ‘5—2
- 3
=5 3
- .. yellowish brown. E
 , LEICRRERRERN] -
. End of Borehole al6.Tm 3
F 7 _-
3 23
E.. 8 _;
) —;
- 303
10 COMPLETION DEPTH. 6.1 s
. . LOGGED BY: JL COMPLETION DEPTH: 8.1m
&= E£BA Engineering Consultants Ltd.[REVIEWED BY: DM COMPLETE: 3/11/2009
DRAWING NO: B12 Page 1 of 1
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PROJECT: PHASE [| DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 122101183.001 - 09MW13
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN | ELEVATION: 98.77m
SAMPLE TYPE NO RECOVERY SPT A-CASING SHELBY TUBE CORE
BACKFILL TYPE BENTONITE PEA GRAVEL SLOUGH GROUT DRILL CUTTINGS SAND
w
s SOIL EL > NOTES&  |E5| |
§ DESCRIPTION § COMMENTS §
IRHYDROCARBONS (ppmM
I E— 200 450 600" S0

-

CUAY {Fill - sily, sandy, gravel (sizes fo 20mm), frozen, low piastc, very
dark brown, trace white precipiiates.

~N

"hwmg

&

greyish bmvm. lraeemlto precipital
... 80f1, moist, dark brown high plastic motile, ofive brown.

Be N
.. some gravel (slzes fo 20 mm), so, moisi, low plastic, dark brown, trace m
white mdp&ammwdmmuehdmbm.smdaystm

3
Fm
@

Tace sand, mmmmsm damp, lght

lll]llllr"lllllllll'lllllllll'llll'rlllll'llllllllllll'llllllll'lll1l'Illlllllllllllllllllllll'llll

fragments. 87
BEDROCK - claysione, sily, damp, tow sirengih, weathered, Ighi grey. H
B e
5
2] 6
6 | - yellowish brown. i 10
€nd of Borehota a1 6.1 m
No Seepage or Staughing on Completion
50mm PVC Standpipe Installed to 8.1m,
Boltom 3.0 m scraened
7
8
9

98.0

4

8

¢ wz&"moa“ s
lll]llllllﬁllll’lllllﬁlll‘lllllﬁllll’lIIl

o0 aes e n

©
o

T T TS
s 5 065 00 0s s e s e

b 4

TS 7
Ta e etetatetatetate
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~— End ol Borehola al 6.1 m

10

PROJECT: PHASE |l DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET ORILL METHOD: 150mm SOLID STEM AUGER 122101183.001 - 09BH14
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE [ DISTURBED m NORECOVERY <] spT acasiNG  []]] sELeY TuBe coae
BACKFILL TYPE [ BENTONTE  [’¢] PEAGRAVEL []I]] StoueH GROUT N DRILL CUTTINGS
F
£ SOIL £ NOTES& | €
§ DESCRIPTION § 4y COMMENTS | &
3_ ] S (ppmM

0 | _TOPSOL R 03
E [T CLAY{Fil) - sity, sandy, gravel (sizes to 20mm), frozen, low plasii, very dark 3
3 ton L EISERERERES 3
| [CO ety o, ech o e W e E
= wrown, T vl rocpes, oSS
C .. vary soft, moist. E
— - dark brown high plastic motts, clive brown. 5.3
2 E
:
. . 8andy, wet. -:
:— ravel o 20 tow brown, —.E.
E 4 ”"?A%mém lmmm%?&mma&mm fece 3
— fragments. —E
3 s
- 5 BEDROCK - claystone, sity, damp, fow strength, weathared, greylsh Grown. 3
3 E
E g | - yeflowish brown. E
~ 203

LOGGED BY: JL
DRAWING NO: 814

ﬁ EBA Engmeermg Consultants Ltd.[REVEWEDBY:.OM |

| COMPLETE: 3/11/2009

COMPLETION DEPTH: 6.1m

I‘H.l....|....E..l....l....|....l....f?‘...h...|.u;|....1....

1
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Ma %&j”m Driven by service and Science

www.maxxamanalytics.com

Your Project #: L22101183.001, AMA SITE 9558
Site: BARONS, AB
Your C.O.C. #: 117000, 117001

Attention: DERYCK MASTERMAN

EBA ENGINEERING CONSULTANTS LTD.
442-10n STREET NORTH

LETHBRIDGE, AB

CANADA T1H 2C7

Report Date: 2008/11/25

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: AB63942
Recelved: 2008/11/20, 9:50

Sample Matrix: Soil
# Samples Received: 16

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
BTEX/F1 by HS GCMS (MeOH extract) 10 2008/11/20 2008/11/21 CAL SOP-00104 EPA 8260 C
BTEX/F1 by HS GC/MS (MeCH extract) 5 2008/11/20 2008/11/22 CAL SOP-00104 EPA 8260 C
CCME Hydrocarbons (F2-F4 in soil) 15 2008/11/20 2008/11/22 CAL SOP-00086 CCME PHC-CWS
Moisture 16 N/A 2008/11/21 CAL SOP-00023 McKeague MSSMA 2.411
Lead 15 2008/11/21 2008/11/23 CAL SOP-00191 EPA SW-846 6020B
Particle Size by Sleve (75 micron) 3 NA 2008/11/22 CAL SOP-00025 SSMA 474

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questicns regarding this Certificate of Analysis to your Praject Manager.

NICOLE CHAN,
Email: Nicole.Chan@MaxxamAnalytics.com
Phone# (403) 291-3077

3

Maxxam has procedures In place to guard agalnst Improper use of the electronic signature and have the required "signatories”, as per section
5.10.2 of ISONEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic report format.

For Service Group specific validation please refer to the Validation Signature Page

Tota! cover pages: 1

c ofa bt Ansiytca Calgary: 2021 - 418t Avenue NE. T2E 6P2 Telephone(403) 201-3077 FAX(403) 2910488
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MaxXam

Maxxam Job #: AB63942
Report Date: 2008/11/25

mm
" Driven Oy service and Scien [

www.maxzxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: 1L22101183.001, AMA SITE 9558 -
Site Reference: BARONS, AB \

3

RESULTS OF CHEMICAL ANALYSES OF SOIL WL
@oam D — M70796 M70786 M70709 —M79800 '
Date 2008/11/18__| 2008/11/18__| 2008/11/18__| 2008/11/18
ICOC Number 117000 117000 117000 117000 . ”T
Units [08MWO1/1.2M [06MWO1H4.2M |oauwo1l4.zu 08MW01/5.4M [RDL [aC Batch A
LabDup
[Physical Propertles !
iMoisture % 18 16 15 12 0.3 |2752810 '
Isiove - Pan % 82 NA NIA WA [o2 |2753048 __
Isteve - #200 (>0.076mm) | % 78 NA NA NA 0.2 |2753046 w[
Grain Size % FINE NA N/A N/A 0.2 |2753046
A = Not Applicable ””’z
DL = Reportable Detection Limit L
D M796801 M79802 M78803 M79804 ‘T
Date 2008/11/18_| 2008/11/18 | 2008/11/18__|_2008/11/18
OC Number 117000 117000 117000 117000
Units J08BH02/1.8M I08BH02/3.6M |08 8M_|08MW03/3.6M '7
IPhycleaI Proporties )
[Motsture % 24 14 24 11 0.3 |2752810 NT
RDL = Reportable Detection Limit .
M79806 M78807 M78808 M79808 ﬁ?
2008/11/18_| 2008/11/18 | 2008/11/18__|_2008/11/18
117000 117000 117000 117000
Units [0BMW03/4.8M [08MWOG/0.GM [08MW0G/1.6M |0MWO06/1.8M |RDL aC Batch =
Lab-Dup g
|Phys|cal Properties ~,
{Moisture % 13 12 19 21 0.3 |2752810 i
Isieve - Pan % 87 NA NIA NIA 0.2 |2753046 il
Isteve - #200 (>0.075mm) | % 13 NA NA N/A 0.2 |2753046 ,7
Graln Size % FINE NA N/A N/A 0.2 |2753046 !
N/A = Not Applicable
RDL = Reportable Detectiocn Limit ~
!
%
{
Page 2 of 18
)



Ma ﬁ?ym Driven by scrvice and Science

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
w Maxxam Job #: A863942 Client Project #: L22101183.001, AMA SITE 9558
i Report Date: 2008/11/25 Site Reference: BARONS, AB

RESULTS OF CHEMICAL ANALYSES OF SOIL

axow@m 1D M79809 M78810 M78811 M79813
Date 2008/11/18 | 2008/11/18 | 2008/11/18__| 2008/11/18
[W OC Number 117000 117000 “117001 117001
Units [08MW06/3.6M_[08BMW06/4.5 6M_[08MW07/2.4M [RDL [C Batch |
o Physical Properties
F iMotsture % 17 7.4 12 23 0.3 |2752810
- Isieve - Pan % N/A NA N/A 80 0.2 |2753046
Isteve - #200 (>0.076mm) | % N/A NA NA 10 0.2 |2753046
F Graln Size % N/A NA NA FINE 0.2 |2753046
N/A = Not Applicable
f‘ IRDL=Rewnable Detection Limit
- axxam ID M79815 —M79816
' ling Date 2008/11/18__|_2008/11/18
- Number 117001 117001
Upits [08MW07/4.2M_[0BMW07/4.8M _|RDL |QC Batch
T [Physical Propertios
Molsture % 14 9.5 0.3 |2752810
RDL = Reportable Detection Limit

—3
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MaxXam

Maxxam Job #: ABB3942

lm'

Driven by service and Scien {,

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA SITE 9558 ™

\

Report Date: 2008/11/25 Site Reference: BARONS, AB !
PETROLEUM HYDROCARBONS (CCME) ‘“”i
)
1D M78786 ] M79786 |  M70799 M79800
fing Date 2008/11/18 | 2008/11/18 | 2008/11/18 | 2008/11/18
Number 117000 117000 117000 __117000 m{
Units [08MW01/1 .21[08MW01I1 .2M [08MWO01/4.2M [0BMWO01/5.4M |RDL [2C Batch )
—LabDyp _
Ext. Pat. Hydrocarbon ﬁﬁ/
ﬁ (C10-C16 Hydrocarbons) <10 <10 <10 <10 10 |2753271 !
F3 (C16-C34 Hydrocarbons) Imglkg <10 <10 <10 <10 10 2763271 -
F4 (C34-C50 Hydrocarbons) [mg/kg <10 <10 <10 <10 10 |2753271 \
Reached Baseline at C50  [mg/kg Yes Yes Yes Yes N/A |2753271 ‘
urrogate Recovery (%) oy
O-TERPHENYL (sur.) % 98 96 100 100 N/A 2763271 ?
N/A = Not Applicable
RDL = Reportable Detection Limit ”’?
}
M78801 M78802 M78803 M79804 my
2008/11/18 | 2008/11/18 2008/11/18 2008/11/18 }’
117000 117000 117000 117000 “
1] 08BHO. 08BH02/3.6M |08 3/1.8M {08 .6M_|ROL
[Ext. Pet. Hydrocarbon m{
F2 (C10-C16 Hydrocarbons) [mg/g <10 <10 <10 <10 10 |2753271
F3 (C16-C34 Hydrocarbons) [mgkg <10 <10 <10 <10 10 |2753271 -
F4 (C34-C50 Hydrocarbons) img/kg <10 <10 <10 <10 10 |2753271 }
Reached Baseline at C50 |mglkg Yes Yes Yes Yes N/A |2763271
urrogate Recovery (%) -
O-TERPHENYL (sur.) % 97 97 28 116 N/A |2753271 ]
IN/A = Not Applicable -
ROL = Reportable Detection Limit )
K
Page 4 of 18
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Ma &(ﬂé:‘!ym Driven by service and Science

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Maxxam Job #: A863942 Client Project #: L22101183.001, AMA SITE 9558
Report Date: 2008/11/25 Site Reference: BARONS, AB

PETROLEUM HYDROCARBONS (CCME)

—3

—_M78806 | M70807 | M78808 | M79800
2008/11/18 2008/11/18 2008/11/18 2008/11/18
117000 117000 117000 117000 '
U 08| 4.8 8 .6M .8M (08! .6M IRDL
lExt. Peat. Hydrocarbon
F2 (C10-C16 Hydrocarbons) [mgkg <10 <10 . 370 <10 10 [2753271
F3 (C16-C34 Hydrocarbons) !mg/kg <10 <10 <10 <10 10 (2753271
[F4 (C34-C50 Hydrocarbans) <10 <10 <10 <10 10 |2753271
lReached Baseline at C50  [mgkg Yes Yes Yes ‘ Yes N/A |2753271
ISurtogm Recovery (%)
O-TERPHENYL (sur.) % 118 118 112 . 114 N/A 12763271
N/A = Not Applicable
IRDL = Reportable Detection Limit
M786810 M79811 M78815 M79816
2008/11118 2008/11/18 2008/11/18 | 2008/11/18
117000 117001 117001 117001
Units [08! .5M _{08MW07/0.6M MW07/4.2M [08MW07/4.8M |RDL Batch
[Ext. Pot. Hydrocarbon ‘
[F2 (C10-C16 Hydrocarbons) [mgig <10 <10 <10 <10 10 2753211
IF3 (C16-C34 Hydrocarbons) [mg/kg <10 <10 <10 <10 10 2753271
[F4 (C34-C50 Hydrocarbons) [mgikg <10 <10 <10 <10 10 |2753271
lReached Baseline at CS50  [mg/kg Yes Yes Yes Yes N/A | 2753271
urrogate Recovary (%) ‘
O-TERPHENYL (sur.) % 110 116 115 116 N/A 2753271
IN/A = Not Applicable
RDL = Reportable Detection Limit
Page 5 of 18



Driven by service and Scienc

MaxX{am

Maxxam Job # A863942

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA SITE 9558 ”t
Site Reference: BARONS, AB ;

Report Date: 2008/11/25
ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL) Nﬁj
moEm 1D _ ~Mig7o6_]_ Mio7o6 | Wjeree | WMios00 | M76s0i
ing Date 2008/11/18__| 2008/11/18 | 2008/11/18 | 2008/11/18 | 2008/11/18 y
OC Number 117000 — 117000 117000 117000 117000 \
Units Ioauwom.zu 08MWO1/1.2M [0BMWO1/4.2M |oouwo1ls.4u BH02/1.6M |RDL [aC Batch
Lab-Oup :
- ~
Elemonts i}
Total Lead (Pb) |mg/kg 7 7 8 17 1 1 |2755669 :
RDL = Reportable Detection Limit ”
\
axoam ID M79802 “M79803 M79804 M79806 M79807 _ i)
Date 2008/11/18_|_2008/11/18__| 2008/11/18 | 2008/11/18 | 2008/11/18 |
Number 117000 117000 117000 117000 117000 b
Units 08BH02/3.6M_[08MWO: CEMW03/3.6M _[08MW03/4.8M [08! 6M_[RDL IoC Ba
[Elemonts “T
Total Lead (Pb) [mghkg 9 1 8 14 62 1 |2755669
IRDL = Reportable Detection Limit ”7
aoam (D M79808 M79808 M79810 M7981 M78816 ﬁ
Date 2008/11/18 | 2008/11/18 | 2008/11/18 | 2008/11/18 | 2008/11/18 {
OC Number 117000 117000 117000 — 117001 117001 ’
: Units 108 1.8M 08 08 5M_|0BMWO7 08MW07/4.2M |RDL ch
™
[Etements i
Total Lead (Pb) jmg/kg 32 9 8 7 12 1 |2755669
RDL = Reportable Detection Limit W\\
axxam ID_ M79816 “
mpling Date 2008/11/18 :
OC Number 117001
Upits [08MW07/4.8M |RDL |OC Batch
lE!ements ﬁj
Total Lead (Pb) [mg/kg 1 1 2755669
m'
RDL = Reportable Detection Limit T
}
Page 6 of 18
}



Maxxam Job #: AB63942
Report Date: 2008/11/25
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Driven By service and Science

www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA SITE 9558
Site Reference: BARONS, AB

VOLATILE ORGANICS BY GC-MS (SOIL)

moem D “M79798 M78786 | M70789
Date 2008/11/18 | 2008/11/18 | 2008/11/18
OC Number 117000 117000 117000
Units [08MW01/1.2M [08MWO01/1.2M [08MW01/4.2M | RDL [AC Batch
Lab-Dup

'olatilos

Benzene <0.0050 <0.0050 <0.0050  [0.0050 |2752557
Toluene [moxg | <0.020 <0.020 <0.020 0.020 ]2752557
{Ethylbenzene mghkg | <0.010 <0.010 <0.010 0.010 |2752557
Xytenes (Total) mghkg | <0.040 <0.040 <0.040 0.040 |2752557
m & p-Xylene [mg/kg | <0.040 <0.040 <0.040 0.040 |2752557
o-Xylene Imgxg | <0.020 <0.020 <0.020 0.020 }2752557
[F1 (C6-C10) - BTEX mg/kg <12 <12 <12 12 |2752857
(C8-C10) mg/kg <12 <12 <12 12 |2752557
urrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) | % 96 94 85 N/A |2752557
D10-ETHYLBENZENE (sur.) % 81 82 81 N/A  |2752557
D4-1,2-DICHLOROETHANE (sur.) | % 101 101 102 N/A |2752557
D8-TOLUENE (sur.) % 86 94 85 N/A  |2752557
N/A = Not Applicable

ROL = Repottable Detection Limit

Page 7 of 18



Ma Z§Za ™m Driven by service and Scien
Analytics www.maxzamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.

Maxxam Job #: A863942 Client Project #: L22101183.001, AMA SITE 9558
Report Date: 2008/11/25 Site Reference: BARONS, AB A
VOLATILE ORGANICS BY GC-MS (SOIL) "3/
i
axam 1D ___M78800 | M78801 M75602_| M78803
ing Date —2008/11/18 _| 2008/11/18 | 2008/11/18 2008/11/18
OC Number 117000 117000 117000 117000 __ ™
Un 1/54M _08BHO BH02/3.6M |08 @M | RDL_BC Bate )
Volatlles _
Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 | 2752557 7
Toluene mg/kg <0.020 <0020 <0.020 <0.020 0.020 |2752557
Ethylbenzene <0.010 <0.010 <0.010 <0.010 0.010 |2752557 )
Xylenes (Total) Imghg | <0.040 <0.040 <0.040 <0.040 0.040 |2762557 |
m & p-Xylene !mglkg <0.040 <0.040 <0.040 <0.040 0.040 |2752657
o-Xylene ' mg/kg <0.020 <0.020 " <0.020 <0.020 0.020 |2752557 "’”?
F1 (C6-C10) - BTEX mo/kg <12 <12 <12 <12 12 |2752657 %
(C6-C10) Img/kg <12 <12 <12 <12 12 |2752557
{surrogate Recovery (%) ”T
4-BROMOFLUOROBENZENE (sur.) | % 94 23 85 93 N/A |2752557 )
o1 0-ETHYLBENZENE (sur.) % 83 80 85 80 N/A | 2752557 ,
|D4-1 2-DICHLOROETHANE (sur.) % 104 100 100 102 N/A |2752557 ﬁj
IDB-TOLUENE (sur.) % o4 85 94 23 N/A | 2752557 -
N/A = Not Applicable &
L = Reportable Detection Limit |
=
;
~
}
}
Page 8 of 18
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ﬁ Ma ?§A<. am Drtven by service and Science

www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

" Maxxam Job #: A863942 ' Client Project #: L22101183.001, AMA SITE 9558
{ Report Date: 2008/11/25 ‘ Site Reference: BARONS, AB
rﬂ VOLATILE ORGANICS BY GC-MS (SOIL)
M79804 M79806 | 79807
2008/11/18 2008/11/18 2008/1118
ﬁ 117000 117000 117000
: 03/4.8M |08 .6M L
i 'clatllos
Iw |Benzene mg/kg <0.0050 <0.0050 <0.0050 0.0050 | 2752557
Toluene mg/kg <0.020 <0.020 <0.020 0.020 |2752557
F’ﬁ” Ethylbenzene mg/kg <0.010 <0.010 <0.010 0.010 2752557
! Xylenes (Total) Img/ko <0.040 <0.040 <0.040 0.040 |2752557
[m & p-Xylens mg/kg <0.040 <0.040 <0.040 0.040 | 2752557
T‘ﬁ o-Xylene jmg/kg <0.020 <0.020 <0.020 0.020 |2752557
IF1 (C6-C10) - BTEX Imgxg <12 <12 <12 12 |2752557
(C6-C10) 9 <12 <12 <12 12 | 2752557
rw urrogate Racovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 94 93 92 N/A |2752557
D10-ETHYLBENZENE (sur.) % 84 86 82 N/A | 2752557
IM D4-1,2-DICHLOROETHANE (sur.) % 100 99 102 N/A |2752557
‘ DB-TOLUENE (sur.) % 96 85 95 NA |2752557
(VG N/A = Not Applicable
,_ RDL = Reportable Detection Limit .
FM
Page 9 of 18
i
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Driven by service and Scien: |

MaxYam

Maxxam Job #: A863842

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA SITE 8558

www.maxxamanalytics.com

Report Date: 2008/11/25 Site Reference: BARONS, AB
VOLATILE ORGANICS BY GC-MS (SOIL)
D —W7os0n | W7os0s [ M7gaio
inq Date 2008/1118 _t 2008/11/18 | 2008/11/18
C Number 117000 117000 117000
U 08! aM 108 6M [0 SM L Bate
'olatiles
Benzene [mg/g 0.076 0.011 <0.0050  [0.0050 12752557
Toluene 0.15 <0.020 <0.020 0.020 |2752557
|Ethylbenzene mg/kg 12 0.12 <0.010 0.010 |2752557
Xylenes (Total) Img/kg 29 0.32 <0.040 0.040 |[2752557
m & p-Xylene |mglkg 23 0.23 <0.040 0.040 2752557
o-Xylene mg/kg 6.2 0.085 <0.020 0.020 ]2752557
F1 (C8-C10) - BTEX mg/kg 570 ] <12 12 | 2752557
{C6-C10) mg/kg 610 36 <12 12 |2752557
urrogato Recovery (%)

4-BROMOFLUOROBENZENE (sur.) | % 117 100 98 N/A | 2752557
D10-ETHYLBENZENE (sur.) % 104 82 88 N/A  |2752557
D4-1,2-DICHLOROETHANE (sur.) % 104 100 102 N/A |2752657
D8-TOLUENE (sur.) % 94 93 95 NA |2752557
N/A = Not Applicable

RDL = l.ieponable Detection Limit

Page 10 of 18
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Driven By service and Scler

MaxyYam

Maxxam Job #: A863942
Report Date: 2008/11/25

www.maxsamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA SITE 9558
Site Reference: BARONS, AB

_Package 1 ]s0C | :
Each temperature Is the average of up to three cooler temperatures taken at receipt

(Recovery:73%, limita75-125%)

Results relato only to the ltems tested.

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL) Comments
13
Sample M79796-01 Lead: Matrix Splke exceeds acceptance limits for Pb,due to matrix Interference. Reanalysls ylelds similar resuits.

B

.
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Maxyam

Driven by service and Sclence

www.masxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.
Attention: DERYCK MASTERMAN

Client Project #: L22101183.001, AMA SITE 9558
P.O. #

Site Reference: BARONS, AB

Quality Assurance Report
Maxxam Job Number: CAB63942
QA/QC Date
Batch Analyzed
Numinit QCT Parametsr yYyy/mumnwdd Value  Recovery  Units QC Limits
2752657 PX  Calibration Check 4-BROMOFLUOROBENZENE (sur.) 2008/11/21 99 % 60 - 140
D10-ETHYLBENZENE (sur.) 2008/11/21 86 % 30-130
D4-1,2-DICHLOROETHANE (sur.) 2008/11/21 100 % 60 - 140
D8-TOLUENE (sur.) 2008/11/21 93 % 60-140
Benzene 2008/11/21 80 % 85-115
Toluene 2008/11/21 80 % 85-115
Ethylbenzene 2008/11/21 80 % 85-115
m & p-Xylene 2008/11/21 98 % 85-115
o-Xylene 2008/11/21 94 % 85-115
(C6-C10}) 2008/11/21 98 % 70-130
MATRIX SPIKE
{M79796-01] 4-BROMOFLUOROBENZENE (sur.) 2008/11/21 97 % 60 - 140
D10-ETHYLBENZENE (sur.) 2008/11/21 74 % 30- 130
D4-1,2-DICHLOROETHANE (sur.) 2008/11/21 97 % 60 - 140
D8-TOLUENE (sur.) 2008/11/21 g0 % 60 - 140
Benzene 2008/11/21 91 % 60 - 140
Toluene 2008/11/21 80 % 60 - 140
Ethylbenzene 2008/11/21 89 % 60 - 140
m & p-Xylene 2008/11/21 103 % 60 - 140
o-Xylene 2008/11/21 97 % 60 - 140
(C6-C10) 2008/11/21 112 % 60 - 140
SPIKE 4-BROMOFLUOROBENZENE (sur.) 2008/11/21 96 % 60 - 140
D10-ETHYLBENZENE (sur.) 2008/11/21 83 % 30-130
D4-1,2-DICHLOROETHANE (sur.) 2008/11/21 97 % 60 - 140
D8-TOLUENE (sur.) 2008/11/21 a5 % 60 - 140
Benzene 2008/11/21 96 % 75-125
Toluene 2008/11/21 100 % 75- 125
Ethyibenzene 2008/11/21 99 % 75-125
m & p-Xylene 2008/11/21 107 % 75-125
o-Xylene 2008/11/21 105 % 75-125
{C6-C10) 2008/11/21 106 % 70-130
BLANK 4-BROMOFLUOROBENZENE (sur.) 2008/11/21 94 % 60 - 140
D10-ETHYLBENZENE (sur.) 2008/11/21 88 % 30-130
D4-1,2-DICHLOROETHANE (sur.) 2008/11/21 100 % 60 - 140
DB8-TOLUENE (sur.) 2008/11/21 92 % 60 - 140
Benzene 2008/11/21 <0.0050 mg/kg
Toluene 2008/11/21 <0.020 mg/kg
Ethylbenzene 2008/11/21 <0.010 mg/kg
Xylenes (Total) 2008/11/21 <0.040 mg/kg
m & p-Xylene 2008/11/21 <0.040 mg/kg
o-Xylene 2008/11/214 <0.020 mg/kg
F1 (C6-C10) - BTEX 2008/11/21 <12 mg/kg
{C6-C10) 2008/11/21 <12 mg/kg
RPD [M79786-01] Benzene 2008/11/21 NC % 50
Toluene 2008/11/21 NC % 50
Ethylbenzene 2008/11/21 NC % 50
Xylenes (Total) 2008/11/21 NC % 50
m & p-Xylene 2008/11/21 NC % 50
o-Xylene 2008/11/21 NC % 50
F1{C6-C10) - BTEX 2008/11/21 NC % 50
(C6-C10) 2008/11721 NC % 50
2752810 RM2 RPD [M79786-01) Moisture 2008/11/21 0.6 % 20
RPD (M79808-01) Moisture 2008/11/21 9.7 % 20
2753046 FV  QC STANDARD  Sleve - Pan 2008/11722 100 % 80- 110
Sieve - #200 (>0.075mm) 2008/11/22 99 % 90 -110

Maxxam Analytics International Corporation o/a M.

Page 13 of 18
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Driven by service and Sclehcc

M a/ am
o Analytics

Inveoice To:

EBA ENGINEERING CONSULTANTSLTD.
ATTN: DERYCK MASTERMAN

442-10n STREET NORTH

LETHBRIDGE, AB

CANADA T1H 2C7

Clisnt Contact:

DERYCK MASTERMAN

No discrepancies noted.

Report Comments

www.maxxamanalytics.com

Sample Integrity Form

Maxxam Job #: AB63942

Date Received: 2008/11/20

Your C.O.C. # 117000

Your Project #: L22101183.001, AMA SITE 9

Maxxam Project Manager: NICOLE CHAN
Quote #: A80250

Received Date:  2008/11/20 Time: 9:50 By:
inspected Date: Time: By:
SIF Created Date: Time: 00:00 By:

Page 15 of 18



Maxy{am

Driven by service and Sclmm}

Validation S[ggatt;re Page

Maxxam Job #: A863942

www.m-xxnmaaulyﬂmon;

~

|

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

ki G2

JANET GAO,

Yed

KAZI RAHMAN,

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of

ISO/IEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic report format.

Page 16 of 18
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www.maxxamanalytics.com

Your Project #: L22101183.001, BARONS SCC 9558
Site: BARONS, ALBERTA
Your C.0.C. #: 116995

Attention: DERYCK MASTERMAN

EBA ENGINEERING CONSULTANTS LTD.
442-10n STREET NORTH

LETHBRIDGE, AB

CANADA TiH2C7

Report Date: 2008/12/05
CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A865936
Recelved: 2008/11/29, 10:00
Sample Matrix: Water
# Samples Received: 5

Date Date !
Analyses Quantity Extracted Analyzed: Laberatory Method Analytical Method
Lead (Dissolved) 5 NA 2008/12/05 CAL SOP-00003, CAL  ICP-MS

- SOP-00008, CAL
SOP-00009

Sample Matrix: Water
# Samples Received: 5

Date Date
Analyses Extracted _ An, Laboratory Method Analytical Method
BTEX/F1 in Water by HS GC/MS 5 NA 2008/12/03 CAL SOP-00104 EPA 8260 C
CCME Hydrocarbons In Water (F2; C10-C16) 1 2008/11/30 2008/12/01 CAL SOP-00087 CCME PHC-CWS
CCME Hydrocarbons in Water (F2; C10-C16) 4 2008/11/30 2008/12/04 CAL SOP-00087 CCME PHC-CWS

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

NICOLE CHAN,
Emall: Nicole.Chan@MaxxamAnalytics.com
Phone# (403) 291-3077

Maxxam has procedures in place lo guard against improper use of the electronic signature and have the required "signatories”, as per section
5.10.2 of ISONEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic report format.

For Service Group specific validation please refer to the Validation Signature Page

Total cover pages: 1

Masoam Analy c o Anaytes Caigaty: 2021 - 4161 Avanue NE. T2E 6P2 Tetephone(403) 201.3077 FAX(403) 2919468
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Ma é‘ am Driven by service and Sclm:m\
Analytics www.maszamanslytics.com

EBA ENGINEERING CONSULTANTS LTD.

Client Project #: 1L22101183.001, BARONS SCC 9558 ”7

Slte Reference: BARONS, ALBERTA 4

Sampler Initials: JL

Maxxam Job #: AB65936
Report Date: 2008/12/05

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER) mﬁ!
ao@m 1D MO5064 M85065 95066 MO5067 '
mpiing Date 200811728 | 2008/11/28 | 2008/11/28 | 2008/11/28
AM _AM AM AM ”"'!
OC Number 116985 116985 116995 116885
l - 1] 0BMWO1 08MW03 0BMW06 0BMWO7 DL_IRC Batc
Eloments m]
I
Dissolved Lead (Pb) |mgi |  <0.0002 <0.0002 0.0031 00003  [0.0002 |2785705 "
ROL = Reportable Detection Limit ™
]
aoam 1D M85068 o)
Empllng Date 2008/11/28 i
AM _ !
COC Number 116895

Unt 08MW08 L_3C Batch

3

loments
Dissolved Lead (Pb) |mgl. <0.001 0.001 | 2785705

RDL = Reportable Detection Limit

3 _3

1

Page 2 of 10
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Maxxam Job #: AB65936
Report Date: 2008/12/05

Driven by service and Scienice

www.maxzamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

Client Project #: L22101183.001, BARONS SCC 9558
Site Reference: BARONS, ALBERTA

Sampler [nitials: JL

PETROLEUM HYDROCARBONS (CCME)

aoam 1D 185064 05065 i8: M95067
mpling Date 2008/11/28 2008/11/28 2008/11/28 2008/11/28
AM AM AM__ AM
g Number 116995 116985 116985 116985
Units | 08MWO1 03Mwo3 CaMWOE 08| 7 RDL h
Il-lydrocarbons
|F2 (C10-C16 Hydrocarbons) |mg/L <0.1 <0.1 1.7 <0.1 0.1 |2772788
burrogm Recovery (%)
O-TERPHENYL (sur.) % 105 115 100 113 N/A |2772786
N/A = Not Applicable
RDL = Reportable Detection Limit
D M85068 'M95068
mpling Date 2008/11/28 2008/11/28
AM AM
IcOC Number 116985 1169985
Units | 08MW08 08MWO08 ROL QaC Batch
Lab-Dup
lHydroearbons
F2 (C10-C16 Hydrocarbons) |mgiL <0.1 <0.1 0.1 |2772786
|Sumrogjate Recovery (%)
O-TERPHENYL (sur.) % 11 92 N/A |2772786
NJA = Not Applicable
RDL = Reportable Detection Limit
Page 3 of 10




MaxXam

Driven by service and Sclcmwj

Maxxam Job #: AB65936
Report Date: 2008/12/05

www.maxxsmanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, BARONS SCC 9558 "j
Site Reference: BARONS, ALBERTA |
Sampler Initials: JL

VOLATILE ORGANICS BY GC-MS (WATER) j
aoam D M85064 M95065 M85066
mpling Date 2008/11/28 2008/11/28 2008/11/28
AM AM M "
Number 116985 116985 116995 |
— osMwo1 | osmwes | osMwoé | RDL 1ac Batch
L
Volatiles
Benzene mglL <0.0004 <0.0004 0.068 0.0004 |2775642
Toluene mgL <0.0004 <0.0004 <0.0004 0.0004 | 2775642 -
thylbanzene mglL <0.0004 <0,0004 0.036 0.0004 | 2775642
o-Xylene mgiL <0.0004 <0.0004 0.014 0.0004 | 2775642
m & p-Xylene mg/lL <0.0008 <0.0008 0.059 0.0008 | 2775642 my
Xytenes (Total) mgl | <0.0008 <0.0008 0.072 0.0008 |2775642
F1 (C6-C10) - BTEX mglL <0.1 <0.1 16 0.1 |2775642
(C6-C10) mgl. <0.1 <0.1 1.8 0.1 |2775642
[Surrogate Racovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 93 94 99 N/A |2775642
D4-1,2-DICHLOROETHANE (sur.) % 122 121 90 N/A |2775642 m‘!
D8-TOLUENE (sur.) % 98 85 96 N/A |2775642 ]
N/A = Not Applicable m
RDL = Reportable Detection Limit ml
)
|
]
m,
e
T
~r
Page 4 of 10
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Maxxam Job #: AB65936
Report Date: 2008/12/05

Driven by service and Science

www.maxsamanzlytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, BARONS SCC 9558
Site Reference: BARONS, ALBERTA
Sampler Initials: JL

VOLATILE ORGANICS BY GC-MS MATEI#)

axxam ID h@ _Msaﬁs
%mpﬂng Date 2008/11/28 2008/11/28
AM AM__
FOC Number 116085 | M_‘_ |
Units | __0BMWO7 08MWO8 | ROL Batch
Volatiles
Benzene mgiL <0.0004 <0.0004 = [0.0004 |2775642
Toluene mglL <0.0004 <0.0004 0.0004 | 2775642
Ethyibenzene mgllL <0.0004 <0.0004 0.0004 |2775642
0-Xylene mg/lL <0.0004 <0.0004  0.0004 | 2775642
m & p-Xylene ) mglL <0.0008 <0.0008  [0.0008 |2775642
Xylenes (Total) mg/L <0.0008 <0,0008 . [0.0008 |2775642
F1 (C6-C10) - BTEX mg/lL <0.1 <0.1 0.1 |2775642
{C6-C10) mgiL <0.1 <0.1 0.1 |2775642
|Surrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 83 95 N/A  |2775642
D4-1,2-DICHLORCETHANE (sur.) % 97 91 N/A  |2775642
DB-TOLUENE (sur.) % 86 95 N/A | 2775642
N/A = Not Applicable
RDL = Reportable Detection Limit
|
\
Page 5 of 10
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Driven by service and Scien

Maxxam Job #: A865936
Report Date: 2608/12/05

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, BARONS SCC 9558 ™
Site Reference: BARONS, ALBERTA
Sampler Initials: JL

Package 1 9.0°C
Each temperature is the average of up to three cooler temperatures taken at receipt

Sample M85068-01 Lead (Dissolved): Detection limits raised due to sample matrix.

Resuits relate only to the items tasted.

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER) Comments i

Page 6 of 10
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Driven by service and Sclence

MaxYam

EBA ENGINEERING CONSULTANTS LTD.
Attention: DERYCK MASTERMAN

www.maxxamanalytics.com

Client Project #: 1.22101183.001, BARONS SCC 9558

P.O. #:

Site Refefence: BARONS, ALBERTA

Quality Assurance Report

Maxxam Job Number: CAB65936
QA/QC Date
Batch Analyzed
Numint QCT Parameter YYyy/mm/dd Value  Recovery  Units QC Limits |
2772786 ANA MATRIXSPIKE  O-TERPHENYL (sur.) 2008/12/04 08 % 70-130
F2 (C10-C16 Hydrocarbons) 2008/12/04 128 % 70-130
SPIKE O-TERPHENYL (sur.) 2008/12/04 97 % 70- 130
F2 (C10-C16 Hydrocarbons) 2008/12/04 118 % 70-130
BLANK O-TERPHENYL (sur.) 2008/12/04 110 % 70-130
F2 (C10-C16 Hydrocarbans) 2008/12/04 <0.1 mg/L
RPD [M95068-02] F2 (C10-C16 Hydrocarbons) 2008/12/03 NC % 40
2776642 JC2 MATRIX SPIKE  4-BROMOFLUOROBENZENE (sur.) 2008/12/02 97 % 70-130
D4-1,2-DICHLOROETHANE (sur.) 2008/12/02 94 % 70-130
DB-TOLUENE (sur.) 2008/12/02 86 % 70-130
Benzene 2008/12/02 80 % 70-130
Toluene 2008/12/02 94 % 70-130
Ethylbenzene 2008/12/02 92 % 70-130
o-Xylene 2008/12/02 26 % 70-130
m & p-Xylene 2008/12/02 79 % 70-130
SPIKE 4-BROMOFLUOROBENZENE (sur.) 2008/12/02 85 % 70-130
D4-1,2-DICHLOROETHANE (sur.) 2008/12/02 92 % 70-130
D8-TOLUENE (sur.) 2008/12/02 96 % 70-130
Benzens 2008/12/02 92 % 70-130
Toluene 2008/12/02 86 % 70-130
Ethylbenzene 2008/12/02 94 % 70-130
o-Xylene 2008/12/02 6 % 70-130
m & p-Xylene 2008/12/02 81 % 70-130
(C6-C10) 2008/12/02 79 % 70- 130
BLANK 4-BROMOFLUOROBENZENE (sur.) 2008/12/02 103 % 70-130
D4-1,2-DICHLOROETHANE (sur.) 2008/12/02 124 % 70-130
DB-TOLUENE (sur.) 2008/12/02 77 % 70-130
Benzense 2008/12/02 <0.0004 mgiL
Toluene 2008/12/02 <0.0004 mglL
Ethylbenzene 2008/12/02 <0.0004 mg/lL
o-Xylene 2008/12/02 <0.0004 mglL
m & p-Xylene 2008/12/02 <0.0008 mglL
Xylenes (Total) 2008/12/02 <0.0008 mglL
F1 (C8-C10) - BTEX 2008/12/02 <0.1 mg/L
(C6-C10) 2008/12/02 <0.1 mg/L
RPD Benzene 2008/12/02 NC % 40
Toluene 2008/12/02 NC % 40
Ethylbenzene 2008/12/02 NC % 40
o-Xylene 2008/12/02 NC % 40
m & p-Xylene 2008/12/02 NC % 40
Xylenes (Total) 2008/12/02 NC % 40
F1(C6-C10) - BTEX 2008/12/02 NC % 40
(C6-C10) 2008/12/02 NC % 40
2785705 KC1 Calibration Check Dissolved Lead (Pb) 2008/12/05 95 % 80-114
BLANK Dissolved Lead (Pb) 2008/12/05 <0.0002 mg/L
RPD Dissolved Lead (Pb) 2008/12/05 0 % 20
NC = Non-calculable
RPD = Refative Percent Difference

Y} Anah

Page 7 of 10

ytics | onal Corporatlon o/a Maxxam Anglytics Calgary: 2021 - 415t Avenuo N.E. T2E 6P2 Telo;

phona{403) 201-3077 FAX(403) 201.9468



Ma é‘{ngym Driven by service and s:lm:j

www.maxxamanalytics.com

Sample Inte Form m’
Invoice To: Maxxam Job #: A865936 ;
EBA ENGINEERING CONSULTANTS LTD. Date Received: 2008/11/29
ATTN: DERYCK MASTERMAN Your C.O.C. # 116995 .
442-10n STREET NORTH Your Project #: L22101183.001, BARONS ¢ |
LETHBRIDGE, AB ) Maxxam Project Manager: NICOLE CHAN
CANADA T1H 2C7 Quote #: AB80250 ‘ _
Client Contact: .-7
DERYCK MASTERMAN 5
No discrepancies noted. m]
Report Comments @]’
Recelved Date: 2008/11/29 Time: 10:00 By: -
Inspected Date: Time: By: ?
SIF Created Date: Time: 00:00 By: ™
1
l‘w&j
}
lw_l‘
|
™
|
E;l?
|
mﬁ!
Page 8 of 10
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www.maxxamanalytics.com

Validation Signature Page 1

Maxxam Job #: AB65936

The analytical data and all QC contained in this réport were reviewed and validated by the following individual(s).

TJwiu (108

JANET GAO, Senior Analyst, Organics Department

M

KAZI RAHMAN,

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic report format,

Page 9 of 10
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Invoice To: Requre Report? ves (] woL1| [Report To: POS/AFEE:
Company Mame: B A Eneanaecina {Guotation &
Comtact Nams; . -

PC:

Phone /Fax#; P L Fax:

REGULATORY REQUIREMENTS:
] 71 - Soi Contaminatin (] PST
O eome { cowas
O comeFrwar (T eso
DRWUnﬁtstoappwmﬁmlmpon
SERVICE REQUESTED:
[ RuSH (Prease ansura you contact tha ab)
6 Required: «
REGULAR Tumaround

Sample Identification Mot | [ I Sample E’ 3
'osMmwo) W0 losnz8\eader [ £ | @ [V]V]
2|8 muwo3 (am) | v
3108 Mwob. 1 v
4165 wol v
5| o% (DY v |V v v _|r
6
7 L)
s -
. 7
10
1"
12
~For water samples, please indicate H sample container Has been praserved {P) and/or fifisred (F). 7

natamme:ldv y, 88 - Yoo

Relinguished By: _ D-AAata e &

W
COM CIAL INSTRUCTIONS:

MVHISM“

SKEREQUESTFOAMI 2504

.

~3 3 _1 _3 _1

d

S

Tempere

]

q,9,°

GoiCa 116995

-3 __3

-3
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www.maxxamanalytics.com

Your Project #: L22101183.001, AMA 9558
Site: BARONS, AB
Your C.O.Q. #:37163

Attention: DERYCK MASTERMAN
EBA ENGINEERING CONSULTANTS LTD.

442-10n STREET NORTH
LETHBRIDGE, AB
CANADA TiH2C7

Report Date: 2009/03/23

CERTIFICATE OF ANALYSIS

JOB #: A91
Recelved: 2009/03/14, 9:30

Sample Matrix: Soil
# Samples Received: 12

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
BTEX/F1 by HS GC/MS (MeOH extract) 12 2009/03/16 2009/03/19 CAL SOP-00104 EPA 8260C/CCME
CCME Hydrocarbons (F2-F4 In soll) 1" 2009/03/17 2009/03/19 CAL SOP-00086 CCME PHC-CWS
CCME Hydrocarbons (F2-F4 in soll) 1 2009/03/17 2009/03/20 CAL SOP-00086 CCME PHC-CWS
Molsture 12 N/A 2009/03/18 CAL SOP-00023 McKeague MSSMA 2.411
Lead 12 2009/03/18 2009/03/19 CAL SOP-00191 EPA SWB846/6020B
Particle Size by Sleve (75 micron) 5 N/A 2009/03/20 CAL SOP-00025 SSMA 474

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Caertificate of Analysis to your Project Manager.

NICOLE CHAN, Project Manager
Emall: Nicole.Chan@MaxxamAnalytics.com
Phonef? (403) 291-3077

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signaltories®, as per section
6.10.2 of ISO/IEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic report format.

For Service Group specific validation please refer to the Validation Signature Page

Total cover pages: 1

G o's yocs Caigary: 2021 - 418 Avenue N E. T2E 6P2 Telephone(403) 201-3077 FAX(403) 201-0488
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Maxxam Job #: A9115648
Report Date: 2009/03/23

' Driven by service and Scien

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA 9558

www.maxxamanalytics.com

Site Reference: BARONS, AB
Sampler Initials: JL

AT1 BTEX, F1-F4, AND CHROMATOGRAM (SOIL)

am 1D 007631 007633 | 0076: 007635
Date 2009/03/11_| 2009/03/11_| 2008/03/11_| 2008/03/11
OC Number 37163 37163 37163 37163
Units [03BH09/6.0M 0/3.0M_[09BH10/4.8M (03B 6M | RDL_IDC Batch |
{Physical Propertios
IMolsture % 13 26 21 20 0.3 (2995430
{Ext. Pot. Hydrocarbon
[F2 (C10-C16 Hydrocarbons) makg | <10 <10 <10 <10 10 |2098813
F3 (C16-C34 Hydrocarbons) mgkg | <10 <10 <10 <10 10 |2098813
F4 (G34-C50 Hydrocarbons) mgkg | <10 <10 <10 <10 10 |2098813
Reached Basellne at C50 mg/kg Yes Yes Yes Yes N/A |20998813
Volatiles
Benzene Imgg [ <0.00s0 <0.0050 <0.0050 <0.0050  10.0050 |2094369
Toluene imgkg | <0.020 <0.020 <0.020 <0.020 |0.020 |2994369
[Ethyibenzene imgg | <0.010 <0.010 <0.010 <0.010 |0.010 |2994369
Xylenes (Total) Imgg |  <0.040 <0.040 <0.040 <0040 |0.040 |2994369
m & p-Xylene Imgxg | <0.040 <0.040 <0.040 <0.040 |0.040 |2994369
o-Xylene Imgg | <0.020 <0.020 <0.020 <0020 |0.020 |2094369
F1 (C8-C10) - BTEX mokg | <12 <12 <12 <12 12 |2994369
(C6-C10) mghg | <12 <12 <12 <12 12 |2994369
urrogate Recovery (%)
4-BROMOFLUCROBENZENE (sur) | % 86 82 83 81 N/A |2994369
D10-ETHYLBENZENE (sur.) % 75 71 71 72 NA [2994369
D4-1,2-DICHLOROETHANE (sur) | % 9 08 99 95 NA |2994389
D8-TOLUENE (sur.) % 120 119 120 123 N/A |2894369
O-TERPHENYL (sur.) % 100 95 105 75 N/A |2998813
IN/A = Not Applicable
RDL = Reportable Detection Limit
Page 2 of 25

"

~-3 1

-3 3 .3 _13

- |

.3 3

-3

-4



[ Maxam

Maxxam Job #: A911548
Report Date: 2009/03/23

3 T3 T3

Driven b! service apd Science

www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: 1.22101183.001, AMA 9558
Site Reference: BARONS, AB

Sampler !nitlals: JL

AT1 BTEX, F1-F4, AND CHROMATOGRAM (SPIL)

007636 007638 07640
2008/03/11_| 2009/03/11__| 2009/03/11
37183 37163 37163
Units [09BH11/4.8M [08BH13/4.8M [08B ‘ 4.8M | RDL_I3C Batch

IPhysical Propertles |
[Moisture % 15 14 12 0.3 |2995430
[Ext. Pet. Hydrocarbon
F2 (C10-C16 Hydrocarbons) [mgig <10 <10 <10 10 |2998813
[F3 (C16-C34 Hydrocarbons) {mgig <10 <10 <10 10 |2098813
[F4 (C34-C50 Hydrocarbons) imgxg | <10 <10 <10 10 [2098813
Reached Baseline at C50 lmglkg Yes Yes Yes N/A |2998813
Volatiles ‘
[Benzene mgkg | <0.0050 <0,0050 <0.0050  10.0050 | 2994369
Toluene mgikg | <0.020 <0.020 <0.020 |0.020 |2994369
Ethylbenzene makg |  <0.010 <0.010 <0.010  {0.010 |2994369
Xylenes (Total) mghg |  <0.040 <0.040 <0.040  |0.040 |2994369
Im & p-Xylene mg/kg | <0.040 <0.040 <0.040  |0.040 |2994369
o-Xylene mg/kg | <0.020 <0.020 <0.020 |0.020 |2994369
F1 (C6-C10) - BTEX Img/kg <12 <12 <12 12 |2994369
(C6-C10) Imgig <12 <12 <12 12 2994369
[Surrogate Recovery (%)
4-BROMOFLUCROBENZENE (sur.) | % 87 81 80 N/A |2994369
D10-ETHYLBENZENE (sur.) % 75 75 75 NA |2994369
D4-1,2-DICHLOROETHANE (sur) | % 97 98 98 N/A |2994369
D8-TOLUENE (sur.) % 121 119 17 N/A |2994369
O-TERPHENYL (sur.) % 106 103 106 N/A [2008813
N/A = Not Applicable
IRDL = Reportable Datection Limit

\

|

Page 3 of 25 ‘
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Maxxam Job #: A911548
Report Date: 2009/03/23

Driven by service and Scienc

EBA ENGINEERING CONSULTANTS LTD.
Cllent Project #: L 22101183.001, AMA 9558

www.maxxamanalytics.com

Site Reference: BARONS, AB
Sampler Initials: JL

AT1 BTEX, F1-F4, SIEVE, & CHROMATOGRAM (SOIL)

007629 007629 007630 007630
2008/03/11_| 2009/03/11_| 2008/03/11 | 2009/03/11
37163 37163 37163 37163
Units Ioeauoou.zu szogmmlosanom.m 09BHO03/4.8M | RDL [aC Batch
u Lab-Dup
IPhysleal Propertles
[Motsture % 13 NA T 1 03 |[2805444
Sleve - Pan % 63 59 75 NA 0.2 |3000928
Steve - #200 (>0.075mm) % a7 M 25 NA 0.2 |3000928
|Grain Size % FINE FINE FINE N/A 0.2 |3000928
[Ext. Pat. Hydrocarbon
|F2 (C10-C16 Hydrocarbons) ma/kg <10 <10 <10 N/A 10 |2098813
{F3 (C16-C34 Hydrocarbons) mg/kg <10 <10 <10 N/A 10 |[2098813
{F4 (C34-C50 Hydrocarbons) mokg | <10 <10 <10 NIA 10 |2998813
[Reached Basetine at C50 mg/kg Yes Yes Yes NA N/A |2098813
Volatiles
Benzene mghkg | <0.0050 NA <0.0050 NA  [0.0050 | 2994369
Toluene mghkg | <0.020 N/A <0.020 NA 0.020 |2994369
Ethylbenzene mgkg |  <0.010 NA <0.010 NA 0.010 |2994369
Xylenes (Total) mokg | <0.040 N/A <0.040 N/A 0.040 |2994369
m & p-Xylene mghkg | <0.040 N/A '<0.040 NA 0.040 |2994369
o-Xylene mghkg | <0.020 N/A <0.020 NA 0.020 |2994369
F1 (C6-C10) - BTEX img/g <12 N/A <12 N/A 12 |2004369
(C6-C10) mg/kg <12 N/A <12 N/A 12 |2994369
urrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) | % " 84 N/A 90 NIA NA 2594360
D10-ETHYLBENZENE (sur.) % 75 N/A 75 N/A NA 2894369
D4-1,2-DICHLOROETHANE (sur.) | % 89 N/A 100 NA N/A |2094369
D8-TOLUENE (sur.) % 115 N/A 117 N/A NA 2994369
O-TERPHENYL (sur.) % 106 108 102 NA N/A |2998813
N/A = Not Applicable
ROL = Reporiable Detection Limit
Page 4 of 25
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F Ma é(é! m Driven by service and Scierice
. A Analytics

www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.
Maxxam Job #: A911548 Client Project #: L22101183.001, AMA 8558
Report Date: 2009/03/23 Site Reference: BARONS, AB

Sampler Initials: JL

AT1 BTEX, F1-F4, SIEVE, & CHROMATOGRAM E(SOIL)

Page 5 of 25

axoxam 1D 007632__|__ 007637 |. 007639 007639
: ling Date 2009/03/11__| 2009/03/11 | 2008/03/11 | | 2009/03/11
T ICOC Number 37163 37163 37163 |- 37163
Units [09BH10/1.8M |09!H11IG.0M I098H1413.0M IWBHMB.QM RDL [aC Batch
LabDup
P [Physical Proporties
: IMoisture % 18 13 15 15 0.3 |2985430
_ {sieve - Pan % 81 91 67 NA 0.2 |3000928
F Steve - #200 (>0.075mm) % 19 9.2 33 ‘ N/A 0.2 |3000928
Grain Size % FINE FINE FINE N/A 0.2 ]3000928
i Ext. Pet. Hydrocarbon
r |F2 (C10-C16 Hydrocarbons) mg/kg 420 <10 <10 N/A 10 2008813
[F3 (C16-C34 Hydrocarbons) mg/kg <10 <10 <10 N/A 10 |2998813 )
]W' F4 (C34-C50 Hydrocarbons) img/kg <10 <10 <10 N/A 10 |2998813
| Reached Baseline at C50 |mglkg Yes Yes Yes N/A N/A ]2998813
Volatiles |
F {Benzene jmg/kg <0.0050 <0.0050 <0.0050 | N/A 0.0050 |2994369
Toluene Imglkg <0.020 <0.020 <0.020 N/A 0.020 |2994369
Ethylbenzene lmglkg 0.020 <0.010 <0.010 N/A 0.010 |2994369
lw Xylenes (Total) mg/kg <0.040 <0.040 <0.040 | N/A 0.040 2994369
m & p-Xylene mg/kg <0.040 <0.040 <0.040 | N/A 0.040 | 2094369
: o-Xytene mghkg | <0.020 <0.020 <0020 | NA 0.020 |2994369
r' F1(C6-C10) - BTEX mg/kg 160 <12 <2 N/A 12 2994369
(C6-C10) mg/kg 160 <12 <12 N/A 12 |2994369
iSurrogate Recovery (%)
rm 4-BROMOFLUOROBENZENE (sur.) | % 80 82 82 : N/A N/A |2994369
D10-ETHYLBENZENE (sur.) % 81 74 73 ! N/A N/A |2994369
IW' D4-1,2-DICHLOROETHANE (sur.) % 96 99 99 N/A N/A | 2994369
. DB-TOLUENE (sur.) % 17 120 120 N/A N/A  |2994369
O-TERPHENYL (sur.) % 105 109 104 N/A N/A  |2998813
F N/A = Not Applicable
: RDL = Reportable Detection Limit
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Maxxam Job #: A911548
Report Date: 2009/03/23

Driven by service and Sclery

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA 9558

www.maxxamanalytics.com

Site Reference: BARONS, AB
Sampler Initials: JL

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

007629 007629 007630 007631 007632
2009/03/11__| 2009/03/41 | 2009/03/11 | 2009/03/11 | 2008/03/11
37163 37163 37163 37163 37163
Units [00BH09/4.2M [09BH09/4.2M 09BH09/4.8M PGBHOQIB.OM B8H10/1.8M |RDL [QC Batch
Lab-Dup
loments )
Total Lead (Pb) jmg/kg 8 8 9 7 14 1 |2099197
RDL = Reportable Detaction Limit
007633 007634 007635 007636 007637
2000/03/11__| 2008/03/11 | 2009/03/11 | 2008/03/11 | 2008/03/11
37163 37163 37163 37163 37163
B 0M_[09BH10/4.8M 109BH11/3.6M [09BH11/4.8M [09B111/6.0M |RDL IaC Batch
nts
Total Lead (Pb) jmg/kg 14 16 10 16 15 1 |2009197
RDL = Reportable Detection Limit
woam D 007638_| 007639 007640
Ing Date _2009/03111_ | 2008/03/11 | 2008/03/11
OC Number 37163 37163 37163 —
u BH13/4.8M_0SBH14/3.0M [09BH14/4.8M |RDL [0C Batch |
[Elements
Total Lead (Pb) 8 10 15 2099197
RDL = Reportable Detection Limit
Page 6 of 25
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F' . M a /}Ar\?ym Driven by service and Science

www.maxxamanalytics.com
. EBA ENGINEERING CONSULTANTS LTD.
Maxxam Job #: A911548 Client Project #: L22101183.001, AMA 9558
Report Date: 2009/03/23 Site Reference: BARONS, AB
Sampler ‘nltials: JL

[ Package 1 | 10.0°C |

Each temperature is the average of up to three cooler temperatures taken at recelpt

Geoneral Comments

Resuits relate only to the items tested.

Page 7 of 25
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Driven &y service and Scienc

www.maxxamanalytics.com °

EBA ENGINEERING CONSULTANTS LTD.

Aftention: DERYCK MASTERMAN
Client Project #: L22101183.001, AMA 9558

P.O. #:

Site Referance: BARONS, AB

Quality Assurance Report

Maxxam Job Number: CA911548
QAQC Date
Batch Analyzed
Numinit QCT Parameter yyyyimm/dd Value _ Recovery
2994369 PX MATRIX SPIKE  4-BROMOFLUOROBENZENE (sur.) 2009/03/19 96 %
D10-ETHYLBENZENE (sur.) 2009/03/19 70 %
D4-1,2-DICHLOROETHANE (sur.) 2009/03/19 95 %
DB-TOLUENE (sur.) 2009/03/19 114 %
Benzene 2009/03/19 80 %
Toluene 2009/03/19 83 %
Ethylbenzene 2009/03/19 77 %
m & p-Xylene 2009/03/19 87 % 60 - 140
o-Xylens 2009/03/19 84 % 60 - 140 ]‘7
(C6-C10) 2009/03/19 104 % 60 - 140
SPIKE 4-BROMOFLUOROBENZENE (sur.) 2009/03/19 97 % 60-140 |
D10-ETHYLBENZENE (sur.) 2009/03/19 82 % 30-130°
D4-1,2-DICHLOROETHANE (sur.) 20098/03/19 100 % 60 - 140
D8-TOLUENE (sur.) 2009/03/19 115 % 60 - 140 #m
Benzene 2009/03/19 80 % 60 - 140
Toluene 2009/03/19 91 % 60 - 140
Ethylbenzene 2009/03/19 83 % 60 - 140
m & p-Xylene 2009/03/19 94 % 60 - 140
o-Xylene 2009/03/19 92 % 60 - 140
(C6-C10) 2009/03/19 96 % 60 - 140
BLANK 4-BROMOFLUOROBENZENE (sur.) 2009/03/19 84 % 60 - 140
D10-ETHYLBENZENE (sur.) 2008/03/19 87 % 30-130
D4-1,2-DICHLOROETHANE (sur.) 2008/03/19 106 % 60-140
D8-TOLUENE (sur.) 2009/03/19 114 % 60 - 140
Benzene 2009/03/19 <0.0050 mg/kg
Toluene 2009/03/19 <0.020 mg/kg
Ethylbenzene 2009/03/19 <0.010 mg/kg i
Xylenes (Total) 2009/03/19 <0.040 mg/kg !
m & p-Xylene 2009/03/19 <0.040 mg/kg
o-Xylene 2009/03/19 <0,020 mg/kg
F1 (C6-C10) - BTEX . 2009/03/19 <12 mg/kg '
(C6-C10) 2009/03/19 <12 mg/kg
RPD Benzene 2009/03/19 NC % 50,
Toluene 2009/03/19 NC % 50
Ethylbenzene 2009/03/19 NC % 50¢m
Xylenes (Total) 20098/03/19 NC % 50
m & p-Xylene 2009/03/19 NC % 50
o-Xylene 2009/03/19 NC % 80
F1(C6-C10) - BTEX 2009/03/19 NC % 50,
(C6-C10) 2009/03/19 NC % 50 |
2095430 RM2 RPD [007639-01) Moisture 2009/03/18 26 % 20 ;
2995444 RM2 RPD [007630-01] Moisture 2009/03/18 0.9 % 20Jﬂs
2098813 MRS MATRIX SPIKE
[0076298-01) O-TERPHENYL (sur.) 2009/03/19 99 % 50-130 )
F2 (C10-C16 Hydrocarbons) 2009/03/18 99 % 50-130 |
F3 (C16-C34 Hydrocarbons) 2009/03/19 102 % 50 - 130
F4 (C34-C50 Hydrocarbons) 2009/03/19 o1 % 50-130
SPIKE O-TERPHENYL (sur.) 2009/03/19 99 % 50 - 130"
F2 (C10-C16 Hydrocarbons) 2009/03/19 89 % 80-120
F3 (C16-C34 Hydrocarbons) 2009/03/19 89 % 80-120,°
F4 (C34-C50 Hydrocarbons) 2009/03/19 87 % 80-120
BLANK O-TERPHENYL (sur.) 2009/03/19 101 % §0-130
F2 (C10-C16 Hydrocarbons) 2009/03/19 <10 mg/kg }
F3 (C16-C34 Hydrocarbons) 2009/03/19 <10 mg/kg ;
F4 (C34-C50 Hydrocarbons) 2009/03/19 <10 mg/kg Jhl

Maxxam Anslytics ntemational Corporation ofa Maxxam Analytics Calgary: 2021 - 415t Avenue N.E. T2E 6P2 Telephone(403) 281-3077 FAX(403) 291-8468
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www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Attention: DERYCK MASTERMAN
Client Project #: 1.22101183.001, AMA 9558
P.O. #
Site Reference: BARONS, AB

Ma {/a m Driven by service and Sclence
L Analytics

Quality Assurance Report (Continued)

Maxxam Job Number: CA911548
QA/QC Date
Batch Analyzed
Num iInt QC Type Paramater Yyyy/mm/dd Value _ Recovery  Unils QC Limits |
2998813 MR5 RPD [D07628-01]) F2 (C10-C16 Hydrocarbons) 2009/03/19 NC % 50
F3 (C16-C34 Hydrocarbons) 2009/03/19 NC % 50
F4 (C34-C50 Hydrocarbons) 2009/03/19 NC % 50
2099197 ST4 MATRIX SPIKE
[007629-01) Tota! Lead (Pb) 2009/03/19 91 % 75-125
QC STANDARD  Total Lead (Pb) : 2009/03/19 108 % 54 - 146
SPIKE Total Lead (Pb) 2009/03/19 100 % 75-126
BLANK Total Lead (Pb) 2009/03/19 < mg/kg
RPD [007628-01] Total Lead (Pb) 2009/03/19 49 % 35
3000928 FV QC STANDARD  Sleve - Pan 2009/03/20 100 % 89-111
Slave - #200 (>0.075mm) 2008/03/20 100 % 76-125
RPD [007629-01] Sleve - Pan 2009/03/20 6.0 % 35
Sleve - #200 (>0.075mm) 2008/03/20 9.3 % 35 |
NC = Non-calculable
IRPD = Relative Percent Difference

Maoam Analytics intemational Corporation o/a Maxxam Analytics Calgary: 2021 - 415t Aveniue N.E. T2E 6P2 Teiephone{403) 201.3077 FAX(403) 291-6468
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Involce To:

Driven by service and Sclm.mj

EBA ENGINEERING CONSULTANTS LTD.
ATTN: DERYCK MASTERMAN
442-10n STREET NORTH

LETHBRIDGE, AB

CANADA TiH 2C7

www.maxxamanalytics.com

Sample Integrity Form

Maxxam Job #: A911548

Date Received: 2009/03/14

Your C.O0.C. #: 37163

Your Project #: L22101183.001, AMA 955
Maxxam Project Manager: NICOLE CHAN

Quote #: AB0250

Client Contact:
DERYCK MASTERMAN
No discrepancies noted.
Report Comments
Recelved Date:  2009/03/14 _Time: 9:30 By:
Inspected Date: Time: By:
SIF Created Dato: Time: 00:00 By:
Page 10 of 25
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Ma 7§A(a. I:'In Driven by service and Science
L nalytics

www.maxxamanalytics.com

Validation Signature Page |

Maxxam Job #: A911548

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

- W

LIL1 ZHOU, Senior analyst, Inorganic department.

P

) J ENSEN, Organics Supervisor

Maxxam has procedures in place to guard against improper use of the electronic signature ead have the required "signatories®, as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic rpon format.
|

Page 11 of 25
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www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/23 Client Project #: L22101183.001, AMA 9558
Maxxam Job #: A911548 Site Referenoe BARONS, AB
Maxxam Sample: 007629 Client ID 09BH09/4.2M

CCME Hydrocarbons (F2-F4 in soil) Chromatogram

[ FIDZ B, (RUND31G00161101.0)
»0
250
200
180
100
< U
]
2 ) P s ; ) "

- 8 10 12 mid

Carbon Range Distribution - Reference Chromatogram

FID2 B, (O:WSERS\HPCHEMB\HPCHE MREF CHROMBAC KO0 120CA D)
PA F,1o
Q0 £
a0
70
[ ¢]
[ ¢]
QO
30
20
L)
2 4
TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: cq4 - ¢Cl2 Diesel: ce - c22
Varsol: ce - ci12 Lubricating 0Oils: C20 - c40
Kerosene: €7 - Cl6 Crude 01ils: C3 - C60+

Page 1 of 1L

Note: This Information is provided for reference purposes only. Should detalled chemist intrepretation
or fingerprinting be required to please contact the laboratory. . '

Page 13 of 26
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Driven by service and Scleni

Report Date: 2009/03/23
Maxxam Job #: A911548
Maxxam Sample: 007629

www.maxsamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA 9558
Site Reference: BARONS, AB

Client ID: 09BH09/4.2M

CCME Hydrocarbons (F2-F4 in soll) Chromatogram

a 8 8 10 12 min]
Carbon Range Distribution - Reference Chromatogram
FID2 B, (O:WJSERSHHPCHEMAHPCHEMREF CHROM\BAC KOG 120CA.D)
pA ] C10
@0 c10
m-
m-
07 q
m-
0
Q-
30 -
20 -
2 4 s 8 0 2 min
TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: cq4 - Cl2 Diesel: ce - Cz22
vVarsol: ce - Ci2 Lubricating Oils: c20 - CA40
Kerosene: €C?7 -~ Cl6 Crude Oils: C3 - C60+

Page 2 of 2

Note: This information Is provided for reference purposes only. Shoﬁld detailed chemist intrepretation’

or fingerprinting be required to please contact the laboratory.
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Driven by service and Sclence

Report Date: 2009/03/23
Maxxam Job #: A911548
Maxxam Sample: 007630

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA 9558
Site Reference: BARONS, AB
Client IDi 09BH09/4.8M

CCME Hydrocarbons (F2-F4 In soil) Chromatodmm

FID2 B, (RUNO31G\OB5B1601.D0)
pA |
250
200
150 h
100
1L |
1 L2 v T T T ¥ L)
2 4q [} 8 10 12 min
Carbon Range Distribution - Reference Chromatogram
FID2 B, (D:USERS\HPCHEMAHPCHEMREFCHRCMBAL KKOQ0 120CA.D)
pA 10
@0 C16
80
70
© q
ol
0
O
.0
20
.4 M T v M ] - T T T v
2 - ] 8 10 12 min
TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: cq4 - Ciz Diesel: ce - cCcz22
Varsol: cs - c12 Lubricating 0ils: C20 - C40
Kerosene: cC7?7 - Cl1s C60+

Crude 0ils: ‘ c3 -

Page 1 of 1

Note: This information is provided for reference purposes only. Should detailed chemist lntrepretatlon :

or fingerprinting be required to please contact the laboratory.
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www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/23 Client Project #: L22101183.001, AMA 9558
Maxxam Job #: A911548 Site Reference: BARONS, AB
Maxxam Sample: 007631 Client ID: 09BH09/6.0M

CCME Hydrocarbons (F2-F4 in soll) Chromatogram

FiDZ B, (RUNO31VO0081001.D)
PA ]
2601
200
150
100
]
&0 :
] 1§ | —
2 ——a__ 5 8 0__ 12 mir]
Carbon Range Disctribution - Reference Chromatogram
FI02 8. (o:usswmnemnmnemercunmkommmo)
pA c10
0 C10
o
70
eo q
60
50
O
30
m u
T v T T T y P —— T T v T T
2 49 -] 8 10 12 mi
TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: cq4 - Cl2 Diesel: ce - C22
Varsol: ce - Cl2 Lubricating 0ils: C20 - C40
Kerosene: cC? - Cl6 Crude 0Oils: C3 -+« C60+

Page 1 of L

Note: This information is provided for reference purposes only. Should detailed chemlst Intrepretation
or fingerprinting be required to please contact the laboratory.

Page 16 of 26
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Driven by service and Sclence

MaxXam

Report Date: 2009/03/23
Maxxam Job #: A911548
Maxxam Sample: 007632

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L.22101183.001, AMA 9558
Site Reference: BARONS, AB
Client ID: 09BH10/1.8M

CCME Hydrocarbons (F2-F4 in soll) Chromatobmm

FiD2 B. (RUNO310\057 B1701.0)

N o

4 P

o
B
3
2

Carbon Range Distribution - Reference Chromatogream

FID2 B, (D:USERS\HPCHEMNMHPCHEMREF CHROM\BAC KOGD 120CA.D)
PA 10
-] F“O
a0
0
[ ]
a0
Q
0
2
L L4 v
2 4
TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: cq - cCl12 Diesel: €8 - Cc22
Varsol: ce - Ci12 Lubricating Oils: C20 - C4o
Keroasene: €? -~ Cls Crude Oils: C3 - C60+

Page 1 of 1

Note: This information is provided for reference purposes only. Should detailed chemist intrepretation
or fingerprinting be required to please contact the laboratory. e

Page 17 of 26



Ma ZQ..".'P,!D Driven by service Md&lmcj

www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/23 Client Project #: L22101183.001, AMA 9558 “’7
Maxxam Job #: A911548 Site Reference: BARONS, AB
Maxxam Sample: 007633 . Client ID: 098H10/3.0M

Wz)

CCME Hydrocarbons (F2-F4 In soil) Chromatogram !

}
FiD2 B, (RUNO310W08 B1601.0)
A ] -
] )
260 ] '
200 "
100
m -Jk |L |
re————
2 8 o 8 ' 2 mn mw
Carbon Range DPistribution - Reference Chromatogram ”ﬂ
FID2 B, (O:WSERS\HPCHEMAB\HPCHEMREF CHROM\BAC KGB0120CA.D) }
PA 10
Q0 10 m?
b
80
o .
1
e 34
@ 7
L]
- .
2
T 1) v ¥ ) — e ——— T T T T v
2 4 -] 8 19 12 min "ﬁ
i
TYPICAL PRODUCT CARBON NUMBER RANGES
lwﬁ
Gasoline: ca - Clz2 Diesel: ce - cz22 E
Varsol: ce - Cl2 Lubricating O1ils: €20 - C40
Kerosene: c?7 - Cl6 Crude Oils: C3 - C60+

Page 1 of 1

-3

Note: This information is provided for reference purposes only. Should detailed chemist intrepratation
or fingerprinting be required to please contact the laboratory. '
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Ma 76“(3' l:l'rl ' Driven by service and Sclence
A nalytics

www.maxsamansalytics.com

EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/23 Client Project #: L22101183.001, AMA 9558
Maxxam Job #: A911548 ‘ Site Reference BARONS, AB
Maxxam Sample: 007634 Client ID 09BH10/4.8M

CCME Hydrocarbons (F2-F4 in soll) Chromatogram
. |

FIDZ B, (RUNOS10\000B1001 D)
PA

300

i B B B T |

150

4|

¥ L]
2 q

8

o-
o
4
R
B

Carbon Range Distribution - Reference Chromatogram

FID2 B, (O:\USERS\HPCHEMAHPCHEMREF CHRCM\BAC KOG0 120CA D)
pA 10
’W o0 C15
€0
" .
oo
r o
i O
r »
m k
f 2 a
TYPICAL PRODUCT CARBON NUMBER RANGES
fl Gasoline: ca - Cil2 Diesel: ; ce - cz22
Varsol: ce - Cl2 Lubricating Oils: | c20 - C40
Kerosene: c?7 - C16 Crude Oils: ; C3 - C60+
F Page 1 of 1

Note: This information is provided for reference purposes only. Should detailed chemlst intrepretation
or fingerprinting be required to please contact the laboratory. ;

F Page 19 of 25
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Driven by service and Science

MaxXXam

Report Date: 2009/03/23
Maxxam Job #: A911548
Maxxam Sample: 007636

www.masxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA 9558
Site Reference: BARONS, AB
Client ID: 09BH11/4.8M

CCME Hydrocarbons (F2-F4 in soll) Chromatogram

FiD2 B, (Rquazzmp)

pA

300

260

200

150

00

2 —a ° 8 10 2 o
Carbon Range Distribution - Reference Chromatogram
FID2 B, (O:WSERS\HPCHE M\HPCHEMREF CHROMBAC KOG0 120CA D)

pA c10

- ] £10

[ +]

70

e q

0

80

L+

30

20

2 4 o 8 10 2  min
TYPICAL PRODUCT CARBON NUMBER RANGES

Gasoline: c4a -~ Ci2 Diesel: ce - cz22
Varsol: ce - Cl2 Lubricating 0ils: C20 - c40
Kerosene: C?7 - Cl6 Crude 0Oils: C3 - C60+

Page ) of 1

Note: This information is provided for reference purposes only. Should detalled chemist Intrepretatlon

or fingerprinting be required to please contact the Iaboratory

Page 21 of 26
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Ma zé{am

Report Date: 2009/03/23
Maxxam Job #: A9115648
Maxxam Sample: 007637

www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA 9558
Site Reference: BARONS, AB

Client 1D: 09BH11/6.0M

CCME Hydrocarbons (F2-F4 in soll) Chromatogram

FIDZ B, (RUNO31GW073B82301 .D)
PA
300
250
200
150
100 .
0
SEa—
) 2 a s 8 10 12 minl
Carbon Range Distribution - Reference Chromatogram
FID2 B, (0:WSERS\HPCHEMAHPCHEMREF CHRCM\BACKOR0120CA.D)
PA ] 10
o0 3 c1e
a::"
70
0 3 ca4
60
] 80
<0 ]
30 4
= \i |
2 a___ e 8 10 2 min
TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: ca - Clz2 Diesel: cs8 - Cz22
varsol: ce - Ci12 Lubricating Oils: €20 - C40
Kerosene: c?7 - Cls6 Crude 0ils: €C3 - C60+

Page 1L of 1

Note: This information is provided for reference purposes only. Should detailed chemist intrepretation
or fingerprinting be required to please contact the laboratory. ’
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Driven by sevvice and Sciernce

MaxXam

Report Date: 2009/03/23
Maxxam Job #: AS911548
Maxxam Sample: 007638

www.maxsamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA 9558
Site Reference: BARONS, AB
Client ID: 09BH13/4.8M

CCME Hydrocarbons (F2-F4 in soll) Chromatqgfam

FID2 B, (RUNOI1O7982901.0)

pA

250

200

150

100

m 'L

2 4 ° e 19 12 mirl
Carbon Range Distribution - Reference Chromatogram
FID2 B, (O:WUSERS\HPCHEMAHPCHEMREFCHROMBACIKOG0120CA.D)

PA F10

-] ]

0

7

e 34

&0

0

«

30

.o}

2 3 o ) 8 10 2 miel
TYPICAL PRODUCT CARBON NUMBER RANGES

Gasoline: cq4 - Ci12 Diesel: Cé - Cz22
Varsol: ce - cl1z2 Lubricating 0O1i1ls: c20 - C40
Kerosene: €7 - Cl6 Crude Oils: C3 - C60+

Page 1 of 1

Note: This information is provided for reference purposes only. Should detailed chemist intrepretation

or fingerprinting be required to please contact the laboratory.
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Max{am

Report Date: 20098/03/23
Maxxam Job #: A911548
Maxxam Sample: 007639

Driven by service and Sclenc

CCME Hydrocarbons (F2-F4 in soll) Chromatogram

www.maxzamanalytics.com °
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA 9558
Site Reference: BARONS, AB
Client ID: 09BH14/3.0M

3

Page 1 o2 1

"l
FID2 B, (RUNMWGEZGM D)
PA 1 "7
- .
) }
200 = :
150- -
1 |
0 -:Jk || ‘
2. i L é 1'0 1.2 _min m}
i)
Carbon Range Distribution -~ Reference Chromatogram ~n
’
FID2 B, (O:WSERS\HPCHEMD\HPCHEMREFCHROMBACKOR0120CA.D) ]
pA ] c10
0 - e ™
] !
o
]
70 ] k
0 7 34
] &0 |
D ]
20 4 ’”‘[
20 4 k ’
|
TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: c4 €12 Diesel: ce - cCz22 MZ
Varsol: c8 clz2 Lubricacting Oils: c20 - C40
Kerosene: c?7 Cl6 Crude 0Oils: cC3 -~ C60+
J

Note: This information is provided for reference purposes only. Should detalled chemist intrepretation

or fingerprinting be required to please contact the laboratory.

Page 24 of 25
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MaxXam

Report Date: 2009/03/23
Maxxam Job #: A911548
Maxxam Sample: 007640

Driven by service and Sclence

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101183.001, AMA 9558
Site Reference: BARONS, AB
Client ID:: 09BH14/4.8M

CCME Hydrocarbons (F2-F4 in soll) Chromato¢mm

FID2 B, (RUKO31078682801.D)

pA

300

250

200

130

100

m L

z a o 8 10 12 mid
Carbon Range Distribution - Reference Chromatogran
FID2 B, (O:\JSERS\HPCHEMAHPCHEMWREF CHROMBAC K080 120CA.D)

pA 10

(-] cC1

e

70

e q

&0

0

Q0

30

20

2 P a 8 10 12 mind
TYPICAL PRODUCT CARBON NUMBER RANGES

Gasoline: c4 €12 Diesel: ce - cCz22
Varsol: ce c12 Lubricating Oils: c20 - cC40
Kerosene: c7 Cle6 Crude 0Oils: i C3 - C60+

i
1 Page 1 of 1

Note: This information is provided for reference purposes only. Should detailed chemist intrepretation
or fingerprinting be required to please contact the laboratory.
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Ma %aym Driven by service and Sclmcj

www.maxxamanalytics.com ’

Your Project #: L22101183.001 ' ﬂj
Your C.O.C. #: 23607

: S
EBA ENGINEERING CONSULTANTS LTD.
442-10n STREET NORTH RS
LETHBRIDGE, AB |
CANADA T1H 2C7
M?
)
Report Date: 2009/03/31 ‘
CERTIFICATE O LYSIS ™
MAXXAM JOB #: A913848
Recelved: 2009/03/27, 8:30 "’7
Sample Matrix: Water
# Samples Received: 4 ,,,7
Date Date
Analyses Quantity Extracted _Analyzed Laboratory Method Analytical Method
BTEX/F1 in Water by HS GC/MS 4 NA 2008/03/31 CAL SOP-00104 EPA 8260 C / CCME i
CCME Hydrocarbons in Water (F2; C10-C16) 4 2009/03/30 2009/03/30 CAL SOP-00087 CCME PHC-CWS ﬂj
Lead (Dissoived) 4 N/A 2009/03/30 CAL SOP-00191 EPA SW-846 6020A i
* RPDs calculated using raw data. The rounding of final resuits may result In the apparent difference. m?
L
Encryption Key ]!
Please direct all questions regarding this Certificate of Analysis to your Project Manager. m’?
!
NICOLE CHAN, Project Manager
Emall: Nicole.Chan@MaxxamAnalytics.com

Phone# (403) 281-3077

-3

Maxxam has procedures in place to guard agalnst improper use of the electronic signature and have the required “signatories”, as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and elsctronic report format.

For Service Group specific validation please refer to the Validation Signature Page

A

—3

-

Total cover pages: 1

Anayt: L ols ytcs Calgiry 2021 - 416t Avecius NE. T2€ €P2 Talephone(403) 201-3077 FAX(403) 2910468

Page 1 of 12

—3 3



r; Ma é(a m Driven by service and Sclence
A Analytics

www.anaxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Maxxam Job # A913848 Client Project #: 122101183.001
Report Date: 2009/03/31
Sampler Initials: JL

AT1 BTEX AND F1-F2 (WATER) |

023766 023767 | 023768 | 023760
2000/03/26 | 2008/03/26_| 2008/03/26 | 2008/03/26
23607 23607 23607 23607
Unfis |_oMW17 | GoMw13 | vemwos | Genupoi | RbL B Batch
i IHydrocarbons .
lm [F2 (C10-C16 Hydrocarbons) mgL | <0.1 <0.1 0.1 <0.1 0.1 |3022305
Volatiles
(M [Benzene mgh | 0.0057 <0.0004 0.0017 <0.0004  [0.0004 |3021832
. Toluene mgL | <0.0004 <0.0004 <0.0004 <0.0004  [0.0004 |3021832
[Ethyibenzene mgi | <0.0004 <0.0004 <0.0004 <0.0004  0.0004 |3021832
r& o-Xylene mgl | <0.0004 | <0.0004 0.0005 <0.0004 [0.0004 |3021832
. m & p-Xylene mgi | <0.0008 <0.0008 <0.0008 <0.0008  0.0008 |3021832
Xylenes (Total) mgL | <0.0008 <0.0008 <0.0008 <0.0008  0.0008 |3021832
TW [F1 (c8-C10) - BTEX mglL 0.1 <0.1 <0.1 <0.1 0.1 [3021832
: (C6-C10) mglL 0.1 <0.1 <0.1 <0.1 0.1 [3021832
; [Surrogate Recovery (%)
r 4-BROMOFLUOROBENZENE (sur.) | % 98 87 95 97 NA 3021832
o D4-1,2-DICHLOROETHANE (sur.) | % 94 91 91 84 NA [3021832
ﬁ" D8-TOLUENE (sur.) % 98 98 100 08 N/A |3021832
; O-TERPHENYL (sur.) % 86 83 101 85 N/A  [3022305
N/A = Not Applicable
f“ RDL = Reportable Detection Limit
Page 2 of 12
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www.nmaxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

Maxxam Job #: A913848 Client Project #: L22101183.001 j
Report Date: 2009/03/31 ]
Sampler Initials: JL
ELEMENTS BY ATOMIC SPECTROSCOPY (WATER) mj
) 2
aoam ID 023766 023767 023768 023769
ling Date 2009/03/26 | 2009/03/26 | 2009/03/26 | 2008/03/26
OC Number 23607 23807 23607 23607 'T
Units | _O0SMW11 09MW13 08MWOS 08DUPO1 RDL _QC Batch )

|Elements
Dissolved Lead (Pb) [mg/l. | <0.0002 <0.0002 <0.0002 <0.0002 [0.0002 | 3020370

RDL = Reportable Detection Limit

-3 2

3

-3 3 .3

~3 3 3 _3

-

Page 3 of 12
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rl M a{/a ™m Driven by service and Sclence
. A Anaslytics

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Maxxam Job #: A913848 Client Project #: L22101183.001
Report Date: 2009/03/31

Sampler [nitials: JL

| Package 1 | 90C |
Each temperature is the average of up to three cooler tamperatures taken at recelpt

Genoral Comments

Rasults relato only to the items tosted.

~3 73 3 3 T

Page 4 of 12



Driven by service and Sclmam‘

Maxlam

www.maxxamanalytics.con °
EBA ENGINEERING CONSULTANTS LTD.
Attention: DERYCK MASTERMAN ﬁ
Client Project #: L22101183.001
P.O. #
Site Reference:

1

)

Quality Assurance Report
Maxxam Job Number: CA913848
QA/QC Date mf
Batch Analyzed :
Numinit  QCT Parameter yyyy/mm/dd Value  Recovery  Units QC Limits
3020370 ST4 MATRIX SPIKE  Dissolved Lead (Pb) 2009/03/30 85 % 80 - 120
SPIKE Digsolved Lead (Pb) 2008/03/30 103 % 80-119 m?
BLANK Dissolved Lead (Pb) 2009/03/30 <0.0002 mgiL !
RPD Dissolved Lead (Pb) 2009/03/30 NC % 20
3021832 DV1 MATRIX SPIKE = 4-BROMOFLUOROBENZENE (sur.) 2009/03/31 97 % 70 - 130
D4-1,2-DICHLOROETHANE (sur.) 2008/03/31 103 % 70-130 ™
D8-TOLUENE (sur.) 2009/03/31 95 % 70-130 |
Benzene 2009/03/31 97 % 70-130)
Toluene 2009/03/31 99 % 70- 130
Ethylbenzene 2009/03/31 a7 % 70-130 ™9
o-Xylene 2008/03/31 100 % 70-130 ’J
m & p-Xylene ‘ 2009/03/31 97 % 70 - 130
SPIKE 4-BROMOFLUOROBENZENE (sur.) 2009/03/30 99 % 70 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/03/30 98 % 70-130 a
D8-TOLUENE (sur.) 2009/03/30 99 % 70-130
Benzene 2009/03/30 79 % 70-130 !
Toluene 2009/03/30 81 % 70 - 130
Ethylbenzene 2009/03/30 80 % 70 - 130 ks
o-Xylene 2009/03/30 84 % 70-130
m & p-Xylene 2009/03/30 81 % 70-130
(C8-C10) 2008/03/30 72 % 70 - 130
BLANK 4-BROMOFLUOROBENZENE (sur.) 2009/03/30 96 % 70-130
D4-1,2-DICHLOROETHANE (sur.) 2009/03/30 92 % 70-130 'T
D8-TOLUENE (sur.) 2009/03/30 100 % 70-130
Benzene 2009/03/30 <0.0004 mg/lL
Toluene 2009/03/30 <0.0004 mg/L
Ethylbenzene 2009/03/30 <0.0004 mg/lL.
o-Xylene 2009/03/30 <0.0004 mg/iL f
m & p-Xylene 2009/03/30 <(.0008 mgiL
Xylenes (Total) 2009/03/30 <0.0008 mg/L
F1 (C6-C10) - BTEX 2008/03/30 <0.1 mglL "
(C8-C10) 2009/03/30 <0.1 mglL
RPD Benzene 2009/03/31 NC % 40
Toluene 2009/03/31 NC % 40
Ethylbenzene 2009/03/31 NC % 40 i
o-Xylene 2009/03/31 NC % 40 MT
m & p-Xylene 2009/03/31 NC % 40
Xylenes (Total) 2009/03/31 NC % 40
F1 {C6-C10) - BTEX 2009/03/31 NC % 40
(C6-C10) 2009/03/31 NC % 40
3022305 MRS MATRIX SPIKE  O-TERPHENYL (sur.) 2008/03/30 81 % 70-130 |
F2 (C10-C16 Hydrocarbons) 2009/03/30 96 % 70-130
SPIKE O-TERPHENVYL (sur.) 2009/03/30 110 % 70- 130
F2 (C10-C16 Hydrocarbons) 2009/03/30 91 % 70-130 ﬂ
BLANK O-TERPHENYL (sur.) 2009/03/30 108 % 70-130
F2 (C10-C16 Hydrocarbons) 2009/03/30 <0.1 mg/L :
RPD F2 (C10-C16 Hydrocarbons) 2009/03/30 NC % 40
NC = Non-calculable T
RPD = Relative Percent Difference J
Maciam Analytics tnteenational Corporation o/a Mmxcxam Analytics Calgary: 2021 - 413t Avenua N.E. T2E 8P2 Tetaphona(403) 201-3077 FAX(403) 261-5468 -w‘
!
)

Page 50f 12
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Driven by service and Sclence

Ma )(am

Invoice To:

EBA ENGINEERING CONSULTANTS LTD.
ATTN: DERYCK MASTERMAN

442-10n STREET NORTH

LETHBRIDGE, AB

CANADA T1H 2C7

Client Contact:

DERYCK MASTERMAN

No discrepancies noted.

Report Comments

Recelved Date: 2009/03/27 Time: 8:30

WWW.maxxamanalytics.com

mple Intearity Fo

By:

Maxxam Job #: A913848

Date Received: 2009/03/27
Your C.O.C. #: 23607

Your Project #: L22101183.001

Maxxam Project Manager: NICOLE CHAN
Quote #: ‘ AB0250

Inspected Date: Time:

By:

SIF Created Date: Time: 00:00

By:

Page 6 of 12



www.maxzamanalytics.com

Ma 7§(a m Dﬂm”:fﬂkcﬂnd&lmsmj
A Analytics

Validation Signature Page

Maxxam Job #: A913848

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

ISH

LUBA SHYMUSHOVSKA, Senior Analyst, Organic Department

s

L{LI ZHOU, Senior analyst, Inorganic department.

N
ORFA J ENSEN, Organics Supervisor

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required “signatories®, as per section 5.10.2 of
ISOMEC 17025:2005(E), signing the reports, SCC and CALA have approved this reporting process and electronic report format.

Page 7 of 12
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EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/31 Client Project #: L22101183.001 . “ﬁ
Maxxam Job #: A913848 =
Maxxam Sample: 023766 Client ID: 09MW11
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CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram
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Carbon Range Distribution - Reference Chromatogranm
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TYPICAL PRODUCT CARBON NUMBER RANGES
mi_‘
Gasoline: cqa -~ Cl2 Diesel: ce - Cza2 E
Varsol: ce - Clz2 Lubricating 0Oils: €20 - C40
Kerosene: C? - Clse Crude 0Oils: €3 - C60+

Page 1 of 1
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Note: This information is provided for reference purposes only. Should detailed chemist intrepretation
or fingerprinting be required to please contact the laboratory.
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EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/31 Client Project #: L22101183.001

Maxxam Job #: A913848

Maxxam Sample: 023767 Client ID: 0SMW13

CCME Hydrocarbons In Water (F2; C10-C16) Chrorinatogram

FID2 B, (RUNDO326Y080B3901.0)
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Carbon Range Distribution - Reference Chromatogran

FID2 B, (CACHEM32REFCHROMBACKORSO203CAD)
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TYPICAL PRODUCT CARBON NUMBER RANGE$
Gasoline: ca - c1z Diesel: ce - cC22
Vvarsol: cea -~ cCi12 Lubricating Oils: c20 - c40
Kerosene: c?7 - Cl16 Crude 0ils: C3 - C60+

Page 1 of 1

Note: This information is provided for reference purposes only. Should detailed chemlst intrepretation
or fingerprinting be required to please contact the laboratory.
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EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/31 Client Project #: L22101183.001
Maxxam Job #: A913848
Maxxam Sample: 023768 Client ID: 09MWO09

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

FID1 A, (RUNO326\0@8F3801.0)
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Carbon Range Distribution - Reference Chronatogram
FID1 A, (CACHEM3I2AREF CHROMFRONT\OS0203CA.D)
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TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: cq - Cl2 Diesel: cs8 - cCz22
Varsol: cs8 - Cl2 Lubricating 0ils: cC20 - CA40
Kerosene: C?7 - Cl6 Crude 0ils: C3 - C60+

Page 1 of 1

Note: This information is provided for reference purposes only. Should detalled chemist intrepretatlon
or fingerprinting be required to please contact the laboratory.
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EBA ENGINEERING CONSULTANTS LTD.
Report Date: 2009/03/31 Client Project #: L22101183.001
Maxxam Job #: A913848
Maxxam Sample: 023769 Client ID: 09DUPO1

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

FID1 A, (RUNOX28\UGOF3001.D)

l

Carbon Range Distribution - Reference Chromatogram

FID1 A, (CACHEMB2AREF CHROM\F RON TORO203CA D)
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TYPICAL PRODUCT CARBON NUMBER RANGES

Gasoline: c4 - cCl2 Diesel: ce -~ cCc22
Varsol: ce - c1z2 Lubricating Oils: C20 - C40
Rerosene: c? - Cl6 Crude 0ils: C3 - C60+

Page 1 of 1

|
Note: This information is provided for reference purposes only. Should detailed }chamlst intrepretation
or fingerprinting be required to please contact the laboratory.
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APPENDIX D HAZARD ASSESSMENT REPORT
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EBA ENGINEERING CONSULTANTS LTD.

Date: November 18, 2008 Location: 124 Main Street, Barons, AB

Equipment Involved: by i and abandoned underground storage tank (UST).

HAZARD DESCRIPTION:

The top of an unmarked, abandoned UST was penetrated with a six inch solid stem auger while
conducting a subsurface investigation of a former service station. The tank, located only about
0.5 m below surface elevation, had not been backfilled and no visible product was noted. Utility
locates (Alberta 1 Call) and private locators (Alberta Line Find) had been contacted and the
area had swept prior to the incident. With the exception of a municipal water main, no marked
utilities or anomalous readings had been identified during the locating program. Prior to
conducting the drilling investigation, EBA personnel had contacted long term resident to inquire
about the site. Anecdotal information suggested that the tank had been removed and the
excavation backfilled upon the closure of the service station. The PTMAA had also been
contacted. No records were available for this site.

PREVENTION:

CAUSE:
The UST was not identified during the preliminary site investigation and utility locates.

PREVENTION:

Given the information that had been collected, the area was considerad to be safe and had
been marked clear of any hazards. No other reasonable measures were warranted prior to
drilling.

The Village of Barons was immediately notified of the incident as the tanknest is partially located
in the designated parking zone along Main Street. Given that the structural integrity of the tank
had potentially been compromised, it was recommended that the tank either be backfilled with
sand or gravel or the work area be barricaded.

In order to eliminate a potential tripping hazard, the annulus of the borehole was sealed with a
flushmount casing.

Created by: Deryck Masterman Date: November 19, 2008

Phase Il and Phase [11 Environmental Site Assessment - Appendix D.doc
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GEO-ENVIRONMENTAL REPORT - GENERAL CONDITIONS |

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP

This report pertains to a specific site, a specific development,
and a specific scope of work. It is not applicable to any other
sites, nor should it be relied upon for types of development
other than those to which it refers. Any variation from the site
or proposed development would necessitate a supplementary
investigation and assessment.

“This report and the assessments and recommendations
contained in it are intended for the sole use of EBA's client.
EBA does not accept any responsibility for the accuracy of any
of the data, the analysis or the recommendations contained or
referenced in the report when the report is used or relied upon
by any party other than EBA’s Client unless otherwise
authonzed in wndng by EBA. Any unauthorized use of the
report is at the sole risk of the user.

This report is subject to copyright and shall not be reproduced
cither wholly or in part withourt the prior, written permission of
EBA. Additional copies of the report, if required, may be
obtained upon request.

2.0 ALTERNATE REPORT FORMAT

Where EBA submits both electronic file and hard copy
versions of reports, drawings and other project-related
documents and deliverables (collectively termed EBA’s
instruments of professional service), only the signed and/or
scaled versions shall be considered final and legally binding.
‘The original signed and/or sealed version archived by EBA
shall be deemed to be the original for the Project.

Both clectronic file and hard copy versions of EBA’s
instruments of professional service shall not, under any
circumstances, no matter who owns or uses them, be altered by
any party except EBA. The Client warrants that EBA’s
instruments of professional service will be used only and
exactly as submitted by EBA.

Electronic files submitted by EBA have been prepared and
submitted using specific software and hardware systems. EBA
makes no representation about the compatbility of these files
with the Client’s current or future software and hardware
systems.

3.0 NOTIFICATION OF AUTHORITIES

[n certain instances, the discovery of hazardous substances or
conditions and matenals may require that regulatory agencies
and other persons be informed and the client agrees that
notification to such bodies or persons as required may be done
by EBA in its reasonably exercised discretion.

Genersl Conditioas - Geoenvirvamental doc
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