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Foreword

Ms. Laurie Beck, Administrator for the Village of Barons, retained EBA Engincering
Consultants Ltd. (EBA) to conduct Phase 11 and Phase 111 environmental site assessments (ESAs) of

a property located at 202 Main Street (legally described as Lot 1 and Lot 2, Block 7, Plan 2605X),
in Barons, Alberta.

The Phase II and Phase III ESA were initiated following a geotechnical evaluation for a roadway
improvement and water line upgrade project along Main Street that extended from Railway Avenue
to Prairie Avenue. The geotechnical investigation encountered petroleum hydrocarbons (PHCs)
within soils and groundwater to the north of the site and was conducted by EBA in December 2007
(EBA File: 122101182). The detection of PHCs triggered a historical site assessment,
which determined that prior to the current operatons, the site operated as a gas service station
(Tyostheim Transport Ltd.). According to the Petroleum Tank Management Association of
Alberta (PTMAA), two underground storage tanks (USTs) were likely abandoned on site and that
signs of leakage were noted during site closure. No remediation activities were reported following
the closure of the service station.

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

Findings and Conclusions

Based upon site conditions identified during the course of these assessments, AENV’s Tier 1/2 Soil
and Groundwater Remediation Guidclines, fine-grained criteria for residential land use have been
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 PHC impacts extend beyond the site boundary;

o PHC impacts were encountered within soil samples collected at depths between 1.2 m below
ground level (mbgl) and 4.8 mbg];

+ the bedrock appears to be restricting the vertical migration of the impacts as PHCs were not
identified below 4.8 mbgl;

o PHC concentrations greater than the AENV Tier 1 Guidelines were encountered within the
soils at 08MW01, 08MW02, 08BHO03, 08BH04, 08BHO05, 08MW/06, 09BH12, 09MW13, 09BH17,
and 09BH20; and

Phase i1 and Phase 1 Enviionmental Sde Assessmenl Doc m
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o PHC concentrations greater than the AENV Tier 1 Guidelines were encountered within the
groundwater at 08MW01, 08MW02, 08MW06, 08MWO07, 09MW10, 09MW/13, and 09MW19.

Prior to evaluating the best remedial optons for the site, additional assessment is recommended to
determine the lateral extents to the east and south of the former pump island area. Assessment of
these areas is warranted as PHC impacts in these areas could pose a risk to human health.

Additional delineation is also warranted at 08MWO02, 09BH12, 09MW13, and 09BH20 as the vertcal
extent of the PHC impacts have not been fully identified at these locations.

Pnasa |l and Prase 4 Engrcrmental S e Assessment Do m
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1.0 INTRODUCTION :|

11 GENERAL

Ms. Laurie Beck, Administrator for the Village of Barons, retained EBA Engineering
Consultants Ltd. (EBA) to conduct Phase II and Phase Il environmental site
assessments (ESAs) of a property located at 202 Main Street (legally described as Lot 1 and
Lot 2, Block 7, Plan 2605X), in Barons, Alberta, hereinafter referred to as the site (Figure 1).

The Phase Il and Phase Il ESAs were initiated following a geotechnical evaluation for a
roadway improvement and water line upgrade project along Main Street from
Railway Avenue to Prairic Avenue. The geotechnical investigation identified petroleum
hydrocarbons (PHCs) within soils and groundwater to the north of the site and was
conducted by EBA in December 2007 (EBA File: 1.22101182). The detection of PHCs
triggered a historical assessment of the site, which determined that prior to the current
operations, the site operated as a gas scrvice station (Tjostheim Transport Ltd.)). According
to the Petroleum Tank Management Association of Alberta (PTMAA), two underground
storage tanks (USTs) were likely abandoned on site and that signs of leakage were noted
during site closure. No remediation activities were reported following the closure of the
service station.

The objectives of the Phase II and Phase IIT ESAs were to assess soil and groundwater
conditions on and off site, delineate PHC impacts, and 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) Alberta Tier 1 and Tier 2 Soil and Groundwater
Remediation Guidelines, June 2007. The Phase IT ESA was prepared in general accordance
Canadian Standards Association (CSA) document “Z769-00 Phase 11 Environmental Site
Assessment”, updated in March 2000.

1.2 AUTHORIZATION

Ms. Beck provided authorization to procced with the assessment to Mr. Deryck Masterman
of EBA on August 25, 2008.

1.3 SCOPE OF WORK

In accordance with our Phase IT 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 arcas prior to commencing
the drilling program;

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

Phase ) and PRase iil Envitamertal Ste Acsessment Cog m
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obtained disturbed soil samples at regular intervals (0.75 m) and/or at changes in soil
stratigraphy;

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, toluene, 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
area(s) where soil and/or groundwater exceed their respective criteria.

After the Phase II ESA evaluadon of soil and groundwater quality on site,
EBA recommended that a Phase IIT ESA be undertaken to assess off-site conditions to the
north and west along Main Street and Alberta Avenue. The objective of the Phase 111 ESA
was to begin delineation of 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 udlity 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 13 boreholes and completed 3 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 parameters;

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

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

compared laboratory results with the selected risk management criteria and identified
area(s) where soil and/or groundwater exceed their respective criteria; and

prepared a Phase III ESA report discussing field observations and analytical results,
with recommendations for further investigations or monitoring.

Prase i ang Phase 1l Envronmerntal Sie Assessmwnt Dna
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QUALIFICATIONS OF ASSESSORS

Mr. Jamie LaMontagne, oversaw all fieldwork on site. Mr. LaMontagne is an environmental
technologist with EBA’s Lethbridge environment practice and has more than eight vears 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
experence 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 cnvironmental scientist for EBA’s
Lethbridge environment practice and has more than 10 years of experience in the
environmental industry.

Mt. 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 ycars
experience in the environmental industry.

BACKGROUND INFORMATION

SITE DESCRIPTION

The site is a rectangular-shaped property, approximately 12,700 m® in area, located on the
Southeast Quarter of Section 16, Township 012, Range 23 West of the Forth Meridian at
202 Main Street, Barons, Alberta. The site consists of a rectangular-shaped building,
approximately 6,300 m® in area, and is owned by the Village of Barons. The buildings
foundation is slab-on-grade. Historically, the sitc operated as a gas service station
(Tyostheim Transport Ltd.). The former tank-nest area is suspected to have been located
north of the building. The site is currently utilized as the Village of Barons maintenance
building and also serves as a car wash.

A site plan is provided on Figure 2.

LAND USE

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

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 strata from the St. Mary River Formation of the late Cretaceous age
and is comprised of sandstone and shale.
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24 SURFACE WATER

There are several 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 420 m southwest of the site; however,
the reservoirs are no longer being used and according to Ms. Beck, will be reclaimed in the
near future. The nearest surface waterbody of significance is Keho Lake, located
approximately 5.25 km southeast of the site.

25 GROUNDWATER

Based on hydrogeological maps for the area, it i1s 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. The information gathered for
F registered water wells within 300 m of the site has been tabulated below.

WATER WELLS WITHIN 300 M OF THE SITE |

Approximate
Wall ID . Distance and | Approximate Year
No. Location Direction from Depth Installed
Site
0194222 SE Y4 16-012-23 W4\ 75 m northeast. 29m 1958 Unknown
0194216 SE ¥4 16-012-23 \W4M 300 m south. 29m 1971 AENV No. 0613E

2058577 SE Y4 16-012-23 W4M Not verified. 20m 1971 AENY No. 0611E

Owner

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 from
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 C.

METHODOLOGY

3.1 UTILITY LOCATION INFORMATION

Prior to drilling, Alberta One-Call and Shaw Cable were 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 utilities marked by
representatives contacted by the Alberta One-Call system.

3.2 BOREHOLE DRILLING AND SOIL SAMPLING

F EBA contracted Chilako Drilling Services Ltd. of Coaldale, Alberta to conduct the drilling
B using a truck-mounted drill rig equipped with 150 mm diameter solid-stem augers.

=
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Eight borcholes were advanced on site on November 17, 2008. Thirteen additional
boreholes were advanced off site to the north and west along Main Street and
Alberta Avenue on March 12, 2009. The maximum depth assessed was 15.2 m below
ground level (mbgl) (08MW08). Eight of the twenty-one boreholes were equipped with
groundwater monitoring wells (08MWO01, 08MW02, 08MWO06, 08MWO07, 08MWO08,
09MW10, 09MW13, and 09MW19). Soil stratigraphy was logged in the field using the
Unified Soil Classification System (USCS) and observations of staining and/ot odouts
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 interval of the standpipe within the borehole
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 a flush-mounted road box founded
in concrete.

Borchole logs, including field screening results and a key to the USCS ate presented in
Appendix A. A site plan showing the approximate borehole/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 quantitative 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
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 B. 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 27, 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.

Phase 1 and Phase It Enadnmeantal Site Assessmant Doc
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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 I'2, and dissolved lead. Groundwater monitoring
and sampling was conducted in accordance with EBA work methods (WNM4203) 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 B.
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.

34 HYDRAULIC CONDUCTIVITY ASSESSMENT

On November 28, 2008, EBA conducted hydraulic conductvity tests (K-test) at
three monitoring locations (08MW1, 08MW?2, and 08MWG6). The K-tests were performed
to estimate the hydraulic conductivity of the geologic material, across which the well is
screened using the Hvorslev rising head bail test and Bouwer and Rice slug test analysis.

The test results are provided in Appendix C.

3.5 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.

40  FIELD ASSESSMENT RESULTS e aainre i

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

41 SOIL MATERIALS
During the drilling investigations, the soil materials generally consisted of:
« asphalt and/or clay fill from surface grade to approximately 0.7 mbgl;
« clay (lacustrine) with intermittent silt/sand lenses from 0.7 mbgl to 4.0 mbgl; and

« weathered sandstone (bedrock) from 4.0 mbgl to the maximum depth of investigation

(15.2 mbg)).

With the exception of the sample collected from 08MWO1 (4.8 mbgl), which was course
grained, soil samples submitted for PSA were determined to be fine-grained material.
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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.

GROUNDWATER AND SOIL 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)
(08MWO08 and 09MW10) and 20% of the lower explosive limit (LEL) (08MWOG).
Groundwater was encountered at depths ranging from 2.5 mbgl (09MW13) to 3.0 mbgl
(09MW19). Approximately 8.5 cm of free product was noted within 08MWOG6 at the time
of monitoring. Groundwater monitoring results indicate that the groundwater table is
relatively flat with a slight hydraulic gradient to the south.

Hydraulic conductivity tests conducted within 08MWO01 (3 x 10® m/s), 08MWO02
(3 x 107 m/s), and 08MWO06 (1 x 10° m/s) provide an average calculated hydraulic
conductivity of 5 x 10° m/s.

Hydraulic conductivity results are provided in Appendix C.
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 information summarized in Section 2.0 was used
to assess the land use and sensitivity of the site.

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

Drilling at the site demonstrated that the underling soils ate predominantly fined grained.
The depth to groundwater at the time of the assessment ranged between 2.5 mbgl
and 3.0 mbgl.

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,; hydrocarbon chains).

Under the residential 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 F4 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 5 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.

Pnase Il and Prase 1 Emaronmental Site Assessment Doc
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Some evidence of hydrocarbon affects (i.e., staining and vapouts) was discovered beneath
the roadway. This sort of institutional barrier eliminates 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 inhalation (for the F1 and F2 hydrocarbons).

However, in keeping with the

conservation nature of the Tier 1 Guidelines, we have applied the ecological direct contact
for this assessment.

5.0 SOIL AND GROUNDWATER QUALITY

r|
i

The following sections discuss the soil and groundwater analytical results.

541 SOIL ANALYTICAL RESULTS

Indications of PHC staining and/or odours were noted during the drilling investigation at
each borehole location; however, the vertical extent of the PHC indicators varied between
borehole locations.

Thirty-three samples were submitted for chemical analysis. PHC staining and/or high OVE
concentrations were identified at 08MW08, 08MW 10, 08BH14, 09BH15, 09BH16, 09BH 18,
or 09BH21 during the drilling program. Because the intent of the Phase III ESA was to
delineate the extent of the plume, soil samples were not submitted from these locations.

Soil analytical results are summarized in Table 1.

guidelines are tabulated below and are plotted on Figure 4.

SUMMARY OF SOIL ANALYTICAL RESULTS

Analytical results greater than the

Concentration Greater than Guidelines
Parameter Guideline
Borehole Depth Result
Benzene 0.046 mg/kg 08MWO1 4.2m 6.3 mg/kg
08MW02 22m 3.2 mg/kg
08BHO03 1.2mand 1.8 m 0.15 mg/kg and
54 mg/kg
08BHO4 30m 19 mg/kg
08BHO5 24m 1.1 mg/kg
0BMW06 24m 2.0 mg/kg
09BH12 3.0m 1.5 mg/kg
09MW13 4.8m 0.054 mg/kg
09BH20 30mand3.6m 9.7 mg/kg and
0.53 mg/kg
Toluene 0.52 mg/kg 08BHO3 1.8m 6.4 mg/kg

Phase It and Phase il Enviconmantal S 1a Assessment, Dot
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Concentration Greater than Guidelines
Parameter Guideline
r‘ Borehole Depth Resuit
: Ethylbenzene 0.11 mg/kg 08MWO1 42m 13 mg/kg
08NW/02 22m 41 mg/kg
r 08BHO3 1.2mand 1.8 m 0.21 mg/kg and
310 mg/kg.
08BHO4 30m 36 mg/kg
IM 08BHO05 24m 6.3 mg/kg
’ 08BH0G 24m 21 mg/kg
09BH 12 30m 12 mg/kg
[W 09BH17 30m 19 mg/kg
09BH20 3.0mand 3.6 m 21 mg/kg and
: 0.2 mg/kg
r Xylenes 15 mg/kg 08\ W01 +2m 16 mg/kg
08MWO02 22m 50 mg/kg
? 08BHO03 1.8m 1,500 mg/kg
F 08BHO4 30m 50 mg/kg
08MWO06 24m 31 mg/kg
ﬁ 09BH12 30m 18 mg/kg
09BHI17 3.0m 29 mg/kg
09BH20 30m 36 mg/kg
r“ PHC Fraction F1 | various 0802 22m 1,000 mg/kg
08BHO03 1.8m 5,300 mg/kg
08BHO4 30m 1,300 mg/kg
Iw 08NW06 24m 280 mg/kg
¢ PHC Fraction F2 | various 08MWO1 4.2m 4,700 mg/kg
08MWO02 22mand4.2m 310 mg/kg and
23 mg/kg
08BH03 1.8m 3,500 mg/kg
08BHO04 30m 4,200 mg/kg
08BHO5 24m 2,000 mg/kg
08MW06 24m 1,300 mg/kg
PHC Fraction F3 | 2,600 mg/kg 08BHO03 1.8 m 9,400 mg/kg

F The hydrocarbon impacts are present off site to the north and west. Utility conduits in the
roadways (Main Street and Alberta Avenue) may be providing a preferental migradon
fw pathway. Some hydrocarbon impacts have been detected in the upper few centimetres of
the fractured bedrock; however, the bedrock stratum appears to be restricting the
rm downward migration of the hydrocarbons.

f!m...‘
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Within the areas assessed, toluene and PHC fraction F1 and F2 concentrations greater the
domestic use aquifer (DUA) guideline are within the clay stratum around the tank nest area.

PHC fraction F3 was detected on the north side of the site; however, only 08BHO3
contained a concentration greater than the ecological direct soil contact guideline.

5.2 GROUNDWATER ANALYTICAL RESULTS

Eight groundwater samples, plus one duplicate from monitoring well 09MW10, were
submitted for chemical analysis. Groundwater analytical results are summarized in Table 3.
Groundwater analytical results greater than the guidelines are tabulated below and are
plotted on Figure 5.

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

Concentrations Greater than Guidelines
Parameter Guideline
Monitoring Well Result

Benzene 0.005 mg/L 08MWO01 5.5 mg/L
08MW02 1.6 mg/L
08MW06 1.2 mg/L

08MWO7 0.056 mg/L

09MW10 0.13 mg/L
09MW13 0.7 mg/L

09MW19 0.23 mg/L

Ethylbenzene 0.0024 mg/L 08MWO1 0.47 mg/L
08M W02 0.4 mg/L

08MW06 0.35 mg/L

09MW13 0.28 mg/L
Xylenes 0.3 mg/L 08MWO1 0.5 mg/L
08MW02 0.5 mg/L

08MWOO6 0.52 mg/L

09MW13 0.37 mg/L
PHC Fraction F1 2.2 mg/L 09MW13 3.9mg/L
PHC Fraction F2 1.1 mg/L 08MWO01 6.4 mg/L
08MW02 8.2 mg/L

08MW06 31.9 mg/L

09MW/13 28.4 mg/L

The hydrocarbon impacts have migrated off site to the north and west; however,
concentrations greater than the applied guidelines are limited to seven monitoring wells
(08MWO01, 08MW02, 08MWO06, O08MWO07, 09MW10, 09MW13, and 0IMW19).
The migration of these parameters appears to be restricted by the clay stratum; however,
utility conduits in the roadways (Main Street and Alberta Avenue) are likely the cause for the
intermittent off-site migration.

Phase il and Phase it Eavonmental Site Assassment.Doc m
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Generally, the hydrocarbon concentrations are strongest in the area of the tank nest;
however, a strong concentration of PHC fraction F2 was also detected at 09MW/13.

6.0 CONCLUSIONS AND RECOMMENDATIONS |

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.

Based upon soil and groundwater conditions identified during the course of the Phase 11
and Phase III ESAs, the following conclusions have been made:

PHC impacts extend beyond the site boundary to the north and west;

PHC impacts were encountered within soil samples collected at depths between
1.2 mbgl and 4.8 mbgl;

the bedrock appears to be restricting the vertical migration of the impacts as PHCs were
not identified below 4.8 mbgl;

PHC concentrations greater than the AENV Tier 1 Guidelines were encountered within
the soils at 08MWO01, 08MWO02, 08BHO03, 08BH04, 08BHO05, 08MW06, 09BH12,
09MW13, 09BH17, and 09BH20; and

PHC concentrations greater than the AENV Tier 1 Guidelines were encountered within
the groundwater at 08MWO01, 08MWO02, 08MWO06, 09BH12, 09MWO07, 09MW10,
09MW13, and 09MW19.

Prior to evaluating the best remedial options for the site, additional assessment to determine
the extent to the east and south of the former pump island area is recommended.
Assessment of these areas is warranted as PHC impacts in these areas could pose a risk to
human health.

Additional delineation is also warranted at 08MW02, 09BH12, 09MW13, and 09BH20 as
the vertical extent of the PHC impacts have not been fully identified.

7.0 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, ot 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 D of this report.

Phate & and Fhase il Enermemental Sre Assessment O m
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TABLE 2: MONITORING WELL COMPLETION DETAILS AND FIELD MONITORING RESULTS - AMA SITE 9557

Monitoring Date of Toc Monitoring Screen Free Product Grg:::ihv::ter Gl;undtviva - (\),;93;:::
Wel tdontifior| Instaliation Elevation’ | Well Depth | Interval Screened In (mBTOC) evation podr-
(m) (mBTOC)? (mbg)° (mBTOC) (m) Emissions
26-Mar-09
08MWO1 17-Nov-08 99.22 4.62 1.5to 4.5 Clay and Bedrock nd 283 | 9639 2% LEL
08MW02 17-Nov-08 99.33 5.25 221t035.2 Clay and Bedrock nd 290 96.43 390 ppm
08MWO06 17-Nov-08 99.17 5.81 1.5 10 6.1 Clay and Bedrock 277 2.86 96.32 20% LEL
08MWO07 17-Nov-08 99.13 4.90 1.5t0 6.1 Clay and Bedrock nd 2.74 96.39 190 ppm
08AMW08 19-Nov-08 99.15 1430 10.5t0 15.2 Bedrock nd 255 96.60 50 ppm
09MW10 12-Mar-09 99.29 6.10 311061 Clay and Bedrock nd 29 96.38 50 ppm
09MW/13 12-Mar-09 98.86 6.10 311061 Clay and Bedrock nd 2.50 96.36 2% LEL
0OMW19 12-Mar-09 99.38 6.10 3.1t06.1 Clay and Bedrock nd 3.00 96.38 150 ppm

Notes:

Benchmark: Top bolt of fire hydrant located on the northwest corner of Main Street and Alberta Avenue.
! Elevation of top of plastic casing.

* Meters below top of plastic casing.

* Meters below grade.

* Organic vapour emissions recorded using a Gastech 1238 ME™ calibrated to hexane and operated in methanc climination mode.
nd - Not detected.

ppm - Parts per million.

%LEL - Percentage of the lower explosive limit.

Phase |l and Phase Il Environmental Sita Assessment - Tables 110 3xs
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TABLE 3: GROUNDWATER ANALYTICAL RESULTS - AMA SITE 9557
Detecti AENV 28-Nov-08 26-Mar-09
etection
Parameter Limigs | Unite Tier' | 0BMWO1 | 08MWO2 | 0BMWOG | 0BMWO7 | 0BMWOB | 09MW10 09DUPO2*| 09MW13 | 09MW19
Petroleum Hydrocarbons
Benzene 0.0009 mg/L 0.005 5.5 1.6 12 0.056 nd 0.13 0.13 0.7 0.23
Toluene 0.0009 mg/L 0.024 0.0005 | 0.0017 | 0.0022 nd nd 0.0007 | 0.0007 | 0.0013 | 0.0007
Ethylbenzene 0.0009 mg/L 0.0024 0.47 04 0.35 nd nd 0.0004 | 0.0006 0.28 nd
Xylenes 0.002 mg/L 03 0.5 0.5 0.52 0.014 nd 0.027 0.028 0.37 0.0017
F1 (C4to Cyy) 0.2 mg/L 22 nd 1 2 0.5 nd 0.3 0.2 39 nd
F2 (Cyy 10 Cyy) 0.1 mg/L 1.1 6.4 8.2 319 0.7 nd 0.2 0.2 284 nd
Metals
Lead (Pb) | 1 | mg/. | 001 00059 | nod | nd [00002] nd | nd [ nd nd nd
Notes:
' Alberta Environment. August 2008. Alberta Tier 1 Soil and Groundwater Remediation Guidelines for Fine-grained Soils on Residential Land Use.
nt - Parameter not analyzed.
nd - Below analytical detection limits.
ng - No guidelines established.
Bold and Underlined - Greater than the referenced guideline.
*09DUPO2 - Duplicate sample of 09MW10.
Al
Phase Il and Phase Il Environmental Site Assessment - Tables 10 3.xis m
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PROJECT: PHASE Il ESA CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 122101182.001 - 0BMWO1

CITY: BARONS, AB __| PROJECT ENGINEER: DERYCK MASTERMAN ELEVATION: 98.22m

SAMPLE TYPE [ DisTURBED NORECOVERY |X) SPT ACASING SHELBYTUBE |I) CORE

BACKFILL TYPE |4 BENTONIE PEA GRAVEL SLOUGH .o GROUT ORILL CUTTIN SAND

] i

3 E g gl E
E SOIL S NOTES & g-g

B DESCRIPTION § iy COMMENTS

F 0 cw.m.mgmmﬂ.mtomm 8.0
L CUAY - aity, race & some sand, very molsL, firm 1 50, madium plastk, d B 3
" grey brown .E
- 1 . ;
F eolw il 1 K 8o
E | . moist, ot drkrown motsig, igh st oy inclsions B3 [ il bt Bl 3
. . « dark groy to black staining, streng hydrocarben odor o =t :
:— B‘ nofglotgncét-g-cugoogzoof;-lugtcé-u. E:E 97.L:
- fobderde g dud o3
;_.sg . .1” ,,(,912‘ 'E' ago..:.
£ | ... a8ndy, low to meduum plastic, dark brown with grey motting e ]
: SEIRERRETRRE B
F 4 —"ﬁwﬁrmmdﬂambmmmmmm weathered, LB L] =L .
n rown PR R A A J=pd .
: m|iiiiiiiilg 0902
-~ .. N Siaining, slight odor EBB . = _3
C - Hght ISR A R 3
L | JRCRRRERERY :
F sofmi. 5.l d il .
' LT ELTE T 3
- 6 AucetRefusal Sﬁrghg on A 3
L. 8 or on Comple S U O 0 S R SO J
n p°3 Standpipe tnstated to 5.5m, PEE P 93.0
3 E
- S A E
-8 b e did b d 3
- 910
- 80.0.]

LOGGED BY: JL COMPLETION DEPTH: 5.5m

ﬁ EBA Engmeermg Consultants Ltd. [REVEWED BY:DM | COMPLETE: 11/17/2008

_ _ DRAWING NO: B1 Page 1 0f 4
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PROJECT: PHASE Il ESA CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 1.22101182.001 - 08BH03
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE [B¥ DISTURBED NORECOVERY [ SPT A-CASING sHELSYTUBE [Jf) CORE
BACKFILL TYPE B eenTONITE PEA GRAVEL SLOUGH GROUT DRILL SAND
: g
s SOIL : 3 NoTES& | E
§ DESCRIPTION § § COMMENTS | §
- 0 CMY(FIM-W.W.WQMIW.M.WMMM 3
] lex 51 3
1 -g
= | . lackstaning, wood and b 3
F o | CLAY-sifty, tace t some sand, moist, S, medium plasic, dark gray fo Dlack, [ 3
n high plasatic ciay incluslons, hydrocarbon odor E
_ 3 | ..sandy,low plastic, grey 10_
| - dacknotig E
4 [TBEOROCK - sandstons, 611y, damp, low to moderat sungih, weathered, yelow =
E brown with grey black motting 87 3
- 163
C .. Eght grey mottiing, sfight odor 3
F 5 8 E
- ﬁ 89 E
- . grey brown 3
E 8 G0 S 8 20
C End of Borehoe @ 6.1m .
. No Seepage o Stoughing on Complaton Ppobopboordon ] 3
— | Backfilod with Bentonite and Cuttings - 3
E 7 3
s :
-9 3°-§
E 10 __ 3
LOGGED BY: JL COMPLETION DEPTH: 6.1m__|
ﬁ EBA Englneerlng Consultants Ltd. [REVIEWED BY: OM COMPLETE: 11/17/2008
N [DRAWING NO: B3 Page 1 of 1




PROJECT: PHASE Il ESA CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 122101182.001 - 08BH04
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE DISTURBED NO RECOVERY ﬁ 8PT A-CASING SHELBY TUBE CORE
BACKFILL TYPE BENTONITE PEA GRAVEL SLOUGH GROUT DRILL CUTTINGS}*«§ SAND
= SOIL Hg NOTES& | E
§ DESCRIPTION ‘g‘ COMMENTS | B
E@HYDR " S

o

-h

... dark brown

CLAY (FILL) - ellly, s2ndy, some gravel, demp, stl, medium plastc, Grown

... wat, soft to firm, grey stalning

---------
.........
ooooooooo
---------
---------
.........
---------
---------

---------

------------
---------
---------

CLAY.sﬁy.m;and'mm—lhhhMgmmmhmmm 83 ..-:..i..5..5...&..:'..3...5..:...

~

... grey staining

[ 2]

«.. 88ndy, mols), low to medium plastic, dark black

........

LN

| BEDROCK - sandstons, say, , low 10 moderato strength, weathered,
mmwmﬂamhydmbonm yelow

-3

(-]

lllllllll'lIllllllllllllllIlllllillllll]li_rllllllllllIllllIIlllIIlllllll'l'llllllllllfllllllllll‘I

s
=7

5
... molst
... yellow brown, no staining or oders
8 [ PN RSO0 0 W 0
§En_dof"§onhoh@61m
No Seepage or Sroughing on Complaton R
Bad(ﬁusdwmaenmnﬁeandcmﬁngs M A A A S

e remsreseBmItIRIIBIIMITIBeIRY

[~
18

.

YTV IYYYT ITTTY IYYTIIT)
.3 __3
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LOGGED BY: JL

COMPLETION DEPTH: 6.1m
COMPLETE: 11/17/2008 |
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PROJECT: PHASE fl ESA CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET ORILL METHOD: 150mm SOLID STEM AUGER L22101182.001 - 08BHO05
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE [l DISTURBED NORECOVERY [X) spT acasive  [|1] sueweyTuse [J] core
BACKFILL TYPE M| BENTONITE PEA GRAVEL SLOUGH GROUT SAND
lg i
£ # s NOTES& | €
§ DESCRIPTION % §_ COMMENTS | §
| e 6™
F~0 | CLAV (FILL)- <ll, sandy, som gravel, damp, 8L, medium plastc, dark brown 03
3 CEIC R 3
F 4 | CTAY -&ily, trace t some s2nd, i, mediu Wil 3
-1 bv:& mm moist, st m plastc, grey brown with ]
N - vory molst lo wet, soft to frm e B2 r 3
| . darkbrown motting, hgh ptastic lay Inclusions e e grdedededed -
g | Oytiesunng SRR RERRRE 3
E = IR 3
2| . sandy, mos, ow to odium s, ra grey staning, sght htcarhon ool 85 5 10
-~ 4 |~ BEDROCK - sandstons, siy, damp, 10w 1o frodGrats sUengh, woathared, JoIow | | |-+ioeierberdeteiendindin 3
: 0CK: ;'am o mﬁ m:yd tomodmto strength, weathared, yeliow h - E
— ~Singreyseams | liioiliiilnildn 15_§
: ERdoIBoEide @ 2w B Ml E
Ak ——
- 0 or 3
| Slmmalanon
:_ .................. zo-i
F 7 3
;—' codreidecfredenatan Iy $eegerd 25.:%
:— 8 sedreeharierdrechenfoadiacianies _i
2 3
2 303
E 10 B P
LOGGED BY: JL COMPLETION DEPTH: 5.2m
ﬁ EBA Englneermg Consultants L td. [REVIEWED BY: DM COMPLETE; 1111772008
i i . : DRAWING NO: B5 | Page 10of 1




PROJECT: PHASE Il ESA CLIENT: Vmagg of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 122101182.001 - 08MWO06
CITY: BARONS, AB ' PROJECT ENGINEER: DERYCK MASTERMAN ELEVATION: 89.17m
SAMPLE TYPE |RH DISTURBED NORECOVERY [X] SPT A-CASING SHELBY TUBE |J] CORE
BACKFILL TYPE |l BENTONTE PEA GRAVEL SLOUGH GROUT ORILL CUTTINGSE*+{ SAND
£ E E
E SOIL S NOTES & g 3
§ DESCRIPTION § COMMENTS §
o e
- O | CLAY (FILL)- sflty, sandy, some gravel, damp, stff, madium piastic, dark : 69.0.7
;— —m—aﬁf{rm 10 some sand, verymolstlowet.fmmedumplas&e. _é
E 4 ;
- 980
E ...4ark brown motting, high plastic clay Inclusions <<
g , | ~werbuestaing %5 1
3 HEF| 9703
F e Y
- ..8andy, molsl, low to madium plastic, tra . b=kt oka ]
s san:y odo:n plastic, trace groy stalning, sfight L 0.,
:_ 4 [TGEDR damp, low to moderate si fared, sdodedididedidididd :E: 5 ]
C yellw bmm slight hydrogr%on odo:n perto sengl, wee ﬁ gr| gl : = 9504
:_ -.. grey white : E:: | j
F 5 SE2 .
- :: =F: 84.0.
. .. yellow brown :E: : E‘
- bRl
L. 6 PYTY [ VLT SR N R I Jo 0
3 Emaimm Bim P 03
S Sloughing on Completion ]
: s‘?m:’&%’sgm'ﬁ'f& g b 3
x; Bottom 4.5m Screened .
- 820
_ ? 91.0_]
s 5
- 90.03
F 10 _ .
: COMPLETION DEPTH: 6.1m __ |
ﬁ EBA Englneerlng Consultants L td. [REVIEWED BY: OM COMPLETE: 11/17/2008
o 'DRAWING NO:B6__ Page 10f 1
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PROJECT: PHASE !l ESA CLIENT: Vlll_qgg of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 160mm SOLID STEM AUGER L22101182.001 - 0BMWO7
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN ELEVATION: 89.13m
SAMPLE TYPE DISTURBED NO RECOVERY SPT A-CASING SHELBY TUBE CORE
BACKFILL TYPE BENTONITE PEA GRAVEL SLOUGH Lo GROUT ORILL CUTTIN SAND
— E g T
I SOIL : S NOTES & 3 5
§ DESCRIPTION %‘ COMMENTS g
g e R0 ™
0 - siity, , 50Ma , 8%, medium piastic, dark A :‘: T s ot s & o0
LY . o el e, a6 odr e G | [ T T 1T 5

CLAY - silty, trace to some sand, mokst, U, medium plastic, grey brown

2
Fllll'lllll

... dark brown motting, high plaskc clay Inclusions

3 T3 T3

.........
.........
.........

.........

llllLllllEllllllllllEllllLllll

7 Bottom 4.5m Screened

LA R R R R N R R R RN R R R RS AN R AN RN LA AN RN RN RN R

.........
.........
.........

sediesdretesecsdostonitaatondeed
.........
.........
.........
.........
.........
.........
.........
Toesdaefesdieiyer] Yoslse
.........
.........
.........
.........
.........
(SR EES & Yool 3 2]

......... Y
3 b g5 [ b gg
B6| :®: : ::::;:
4 EDROCK - sandstone, s&ry.damp.mtomdemmmm.mmmd. ., 8503
yellow brown, EEREEERER: |
. greywhits, sighthydrocabonodr | | | iiiiiiii ,,i
5 o
6
si?nT 'omnoh @s im -
NoSee oots Completion
SOmmg‘zsundepetnstaﬂedwsim I A A R

3

w
l]l'lllIIEIIllllllllELlllLlllLE‘lll‘lllllfllll'llIIIEI!IIL]III

-

8

i)
LOGGED BY-JL COMPLETION DEPTH: 6.1m
ﬂ EBA Englneerlng Consultants Ltd. [REVIEWED BY: DM__| COMPLETE: 11/17/2008
‘ , . DRAWING NO: B7 Page 1of 1




PROJECT: PHASE Il ESA CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 160mm CORE A 122101182.001 - 08MWO08
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN ELEVATION: 89.16m
SAMPLE TYPE [ DISTURBED NORECOVERY A-CASING sHELeY TuBE ()] CORE
BACKFILL TYPE [ senTone PEA GRAVEL GROUT DRILL CUTTINGSE"] SAND
€ 2 £
£ SOlL = NOTES & gg ,
g DESCRIPTION g COMMENTS
= o
E~ 0 | CLAY (FILL) - illy, sandy, some gravel, damp, so, medlum plastk, dark
e brown
E ~CTAY - sity, 7206 1o same sand, wcls, o0, mediam FaeTe, grey brown
E 8.
é—z .. dark brown matting, high plastc cisy Inciusions
3 97,
1 Y
3 33| - tysrocasbonodor ﬂg
- 4 [T BEDROCK - sandstors, iy, damp, Iow 1 modarate Shenglh, wesTiared 8!
£ yellow brown
3 - hydrocarbon odor
E- 5 | ...groy white, sight hydrocarban odor o,
= ¢ ®
E ;
3 ... trace shells and coa! %!
E
.. grey brown o1,
)
0.
E 10
... dark grey brown 8.
= L o
3 L ] o
E 14 L
3 ... dark grey < =k 8s.
]
E [ EndolBonhoe @ 15 2m i ‘
- mm
Boftom 4.5m Sereoted e o2 8
§ 17 E
COMPLETION DEPTH: 15.2m
ﬁ EBA Englneenng Consultants Ltd. [REVIEWED BY: DM [COMPLETE: 11172008 |
_ _ _ DRAWING NO; B8 __ Page 10f 1
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PROJECT: PHASE Il ESA CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET BRILL METHOD: 150mm SOLID STEM AUGER L22101182.001 - 09BH09
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN

SAMPLE TYPE [B¥ DISTURBED NORECOVERY [X] 8PT ACASING  []] sHELBY TuBE [B] CORE

BACKFILL TYPE || BENTONITE PEA GRAVEL SLOUGH GROUT DRILL cmm&o

& SOIL I§ g NOTES & €
£ DESCRIPTION § COMMENTS | §

~ ASPHALY

[~

very dark brown, trace while

CLAY (FILL)- - some sil, sandy, some gravel (sizes to 25 mm), frozan, low
whita precipiiates. post

B e

1 ,’sW|msa' 0
traco white precipitetas.
. firm, damp, ollve brown.
2
- 50ft, maist, medium {o high plastic.
3 . dark browm high plastic mottle, olive brown,
.. sandy, sofl, wet, low plastic, brown, trace coal and oxide inclusions.
4 -.. r&00 sandsione inclusions.
BEDROCK - sendstons, sllty, matsl, low to moderate strength, weathered,
yellowish brown, trace odor.
6
End of Borehole @ 6.1m

-~

o

lllllllllllllllll'l'l'llll'llllllll!lllllllll'llirf'lTrllll'lllllIllllllllll'lllllllllll"lllll"Tl
o

s
=J

(=,
1l

o

-

ﬁlIl'IIll|llll'IIII|l|Il'?lllllllllllll'lllllllll

nlnulnn'nulnu#ﬂ||n|||nul|n||nu-‘

o d

'Illllllllllllllllllﬁ’]

a8
1
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& EBA Englneermg Consultants Ltd. [REVEV

DRAWING NO: 89

COMPLETION DEPTH: 6.1m
| COMPLETE: 3/12/2009
Page 10f 1




PROJECT: PHASE [l ESA CLIENT: Village of Barons PRQJECT NO. - BOREHOLE NO,
ADDRESS: 202 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER L22101182.001 - 08MW10
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN ELEVATION: 89.28m
SAMPLE TYPE [B8] DISTURBED NORECOVERY [X) &PT A-CASING SHELBY TUBE | ] CORE
BACKFILL TYPE Jfi] BENTONITE PEAGRAVEL |||} SLouaH o) GROUT DRILL CUTTI SAND

€ €

= SOIL E = NOTES & | %

g DESCRIPTION §§ COMMENTS g

WHYDR NS
. — D 0 e S _
. CLAY A;lu.) - some sit, sandy, some gravel {sizes to 20 mm), frozen, low 99.03
- stic, dark brown, trace white precipitates. p
1 [COAY (Cacusting) -y, 550 s e, i E
: (5 acusiine). ’ﬁ’mpms plastc, Tight greyish ]
| - tmaam 980
n - 80ft, motst, dark brown high plastic moitls, olive brown. .
F 2 E
- 970
3 Y, -
5 - 9§°5
3 ...%mmmmm.mmmm«m.m Lol . o
F 4 | ... trca sandstons inciusions. L
E ”u&h brown, lsmfc mo o moderate m’lgm. Wo A g E§ E é gs'o-i
: .. r8ce odor, H & 5 -
5 L BEL
| e | ] o0
E ¢ | -nodistinctodor. =0 e
E Nmegyeor&ousm " &n Jotl B o_
. on .
~ C Standpipe Instatied tope 1:\“ 3
- Bottom 3.0 m Screened ]
F 7 -
- 020
F .
- .
: 91,03
F 9 E
r ]
u 80,0
3 ;
= E
[OGGED BY: I COMPLETION DEPTH: 6.1m

ﬁ EBA Englneerlng Consultants L.td. [REVIEWED BY: DM COMPLETE: 3/12/2000

o 4 _ DRAWING NO: B10 Page 1of 1
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PROJECT: PHASE Il ESA CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET ORILL METHOD: 150mm SOLID STEM AUGER 122101182.001 - 03BH 11
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE NO RECOVERY §PT A-CASING SHELBY TUBE CORE
BACKFILL TYPE BENTGIITE PEA GRAVEL SLOUGH GROUT DRILL CUTTT SAND
s SOIL Ez NOTES& | &
i DESCRIPTION comments | §
0 1

-l

... firm, damp.

N

-

CLAY (FILL) - some silt, , gravel (sizes to 25 mm), frozen, low plastic, dark
bfm!ﬁawwmmmifgm.( h plilc

CLAY « silty, trace sand, ( madium
mh) silty, rozen, i brown,

- 80ft, molst, medium to high plastc, dark grey to black staining, strong odor.

-

ﬁlllIIllllllll'llll'll'lﬁllll.llllllll'l!Il'llll'ul.llllilll'll!lllllllllll

i

................
.........

-

@

«w

Ill"ll‘I'lllllll'l'll!l'll'llil‘l'llll'llll'llll'llllll'l'lll'l']!llllll'llililllﬁllllllillll'lll

5
... {race odor.
8
~ End ol Borehole @ 6.1m

.........
.........
.........

10
LOGGED BY: JL COMPLETION DEPTH 6.1
ﬁ EBA Englneering Consultants L td. [REVIEWED BY: M COMPLETE: 3/12/2009
— : - DRAWING NO: 811 Page 10f 1
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PROJECT: PHASE Il ESA CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 160mm SOLID STEM AUGER 122101182.001 - 08BH12
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE DISTURBED NORECOVERY SPT £=] A-CASING SHELBY TUBE CORE
BACKFILL TYPE BENTONITE PEA GRAVEL GROUT DRILL CUTTI SAND
£ SOIL E =] NOTES & €
§ DESCRIPTION § % COMMENTS | B
R : ?ﬁf 7]
X CLAY (Lacustine) - sy, r2co sand, ] P : 3
- traeawhﬁegredp{hm trozen, medium plastic, ight greyish brown, g -§
[ 1 E
[ .. firm, damp, E B2 .
" | ..soft moist, darkbrown high plaséc motte, clive brown., 5
A ﬁ i ;
[ 2 ]
A E B4
i . dark grey to black statning, strang odor. ﬂ 85 -3
-2 I oBead G 30 10
4 -
; 3
- 15
5 —
: 3
e SGE OMPLETION DEPTH: 3 @
LOGGED BY: | COMPLETION DEPTH: 3m
ﬁ EBA Englneering Consultants L td., [REVIEWED BY: DM COMPLETE: 3/12/2009
_ | DRAWING NO: B12 Page 101

.3

N

- |

.3 3

o . %y %y _ % .. 3 __3 _.2

3

-3

.



3 T3 3

PROJECT: PHASE Il ESA CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER L22101182.001 - 08MW13
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN | ELEVATION: 98.86m

SAMPLE TYPE DISTURBED NO RECOVERY SPT A-CABING {]] sHELBY TUBE CORE

BACKFILL TYPE BENTONITE PEA GRAVEL SLOUGH GROUT . R\ briLL cuT SAND

|
SOIL

é %
DESCRIPTION - %v

Depth (m)

NOTES&  |Es
COMMENTS |§

Elevation (m)

- 0 ASFHALT -]
C CLAY (FILL) - soma sli, sandy, grave! (sizes to 20 mm), frozen, iow plastio, -
L. dark brown, trece white precipitates. Lid
L custrine) - sy, tace , medum plastc, igit
-1 m.mm'gmm ARl %
u . firm, damp, clive brown, :
= | . soM. maist,dark brown hgh plasto motts, oive brow. .
- 2 o7,
; ﬁ Bl
- F,: 0 0% OO0 0 0 O b 4
; lah. 4
_'- 3 > TR § $eed oot .: :
4 R ®
- 5 EE
S R A R $as
O [ota oo i@ iiillid R o
E Nommm&g letion B
- @ Of on HE
~ sommmmm mmog%.m. sedeesd
C Bottom 3.0 m Screened
- 92,
F 7
- 8 o,
- 9 %0.
E o 89.
. LOGGED BY: JL COMPLETION DEPTH: 6.1m
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PROJECT: PHASE Il ESA CLIENT: Vilage of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 122101182.001 - 08BH15
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN

SAMPLE TYPE DISTURBED NO RECOVERY A-CASING SHELBY TUBE CORE

BACKFILL TYPE BENTONITE PEA GRAVEL SLOUGH oy GROUT DRILL CUTTIN SAND

£ SOIL : S NOTES& | E
B DESCRIPTION g COMMENTS | §
[ [ CIAY (Lacustine) - olty, Face sand, frozen, ow plasic, TGhT greyeh Brown. 1% 1
[ 1 vghltepmd;thtses. 7P Sanc. oz past, K groyih bown ‘_ 3
N ... frm, damp, olive brown, i ]
o . Soft, molst, dark grey to black staining, strong odor, 5.3
[ 2
N B T[T R T e
[ 4 .
A ]
- 15
- B ]

| LOGGED BY: JL COMPLETION DEPTH: 3m
ﬁ EBA Engmeermg Consultants Ltd. REVEEWED BY: O COMPLETE; 3/1212009
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PROJECT: PHASE Il ESA CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER L22101182.001 - 09BH16
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN

SAMPLE TYPE ] DISTURBED ] uoaecovm ACASNG __ |1]] SHELBY TUBE )] CORE
BACKFILL TYPE 8 BENTONITE  |'s] PEA GRAVEL GROUT R\] DRILL CUTTIN SAND
E th
E
£ SOIL s NOTES& | E
& DESCRIPTION § COMMENTS | §
WHYDROGAREONS
[0 | ASPHALY Piiiiiid 0]
[ [TCTAV TR - o8y, sady, grove Foen Tow plast, Gark rown. 3
d EJCESERERENS :
i CAY (Lawsmna)-amy.uaomnd Tiozen, ow FIastc, Ugh greyish brown, 1ace .
1 while precipitate 3
|t e gsz SRR :
o 5.7
[ ..dark grey to black staining, stong odor. ]
|2 ]
- mas ]
3 o
.-4 ProsveadiadiaeVaclertraatanl j
[ BEDROCK - sandstone, 8 .mlst.twtomodemteslmngm weatered, ]
L yellowish brown, no distinct odor A A A A 3
; - EICERRERRERE =
- e Saiseet 15_:
a0 i 2]
LOGGED BY: L COMPLETION DEPTH: 4.5m
& EBA Englneering Consultants Ltd. [REVIEWED BY: DM COMPLETE: 3/12/2009
N— [DRAWING NO: B16 Page 10f 1
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PROJECT: PHASE Il ESA

CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 160mm SOLID STEM AUGER L22101182.001 - 09BH17
CITY; BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE DISTURBED

TUBE CORE

BACKFILL TYPE [l BENTONITE

NORECOVERY [ SPT = ACASING | |[]] sHELBY
PEA GRAVEL SLOUGH oy GROUT R orL

CLAY
« fim, damp,

{Lacustrina) - sity, trace sand,
| while precipitatas.

... $oft, molst, dark brown high piastic motila, ofive brown,

---------
.........

.........
.........
.........
.........
.........
.........
.........
.........
.........
.........
.........
.........
.........

.........
.........
.........
.........
.........
.........
.........
.........
.........
.........

.........
......
--------------------

.......................
.........

SAND
. :
s SOIL 3 NOTES& | E
4 DESCRIPTION | § g COMMENTS | §
0| ASPHALT '"“’M T 3 i 33
8 . vl T o e G

COMPLETE: 3/12/2009

-

= o
lllllllllll'lll"llllﬂlll'lllllllllllLlllllljﬁlIIllllllllIIllllllllIl'lllllllll‘lllllll.lllll

-darkgrey b blackstahing, stongodor. g P c ;WMo i
3 Wos| (111t
B oo | oo it
BEDROCK - sandstons, sity, mokt, Iowtomoﬁemtestmnsm.weathmd A A A
yellowish brown, no isinct odot. I EEEEEER R
End ofBorehoR @45 m
8 R N A O 203
LOGGED BY: JL COMPLETION DEPTH: 4.5m |

g EBA Engmeermg Consultants Ltd. [REVEWEDBY:DM______|
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~ ASPHALT

brown, trace whita precipitates,
« firm, damp, clive brown.
- S0ft, molst, dark brown high plastic motik, ofive brown.

- Sandy, sofl, wet, low piastic, brown, dark olive brown, trace coal and

CLAY (FILL) - some sit, , Qravel (sizes to 20 mm), frozen, low plas
kb . e ™
CLAY (Lecusirine) - iy, tace sand, frozen, medium piastic, lghigroysh |

BEDROCK - sandsione, sy, maist, low & modarata strength, weathered,
yellowish brown, o disfinct odor.

.....
-----
.....

PROJECT: PHASE Il ESA CLIENT: Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 160mm SOLID STEM AUGER L22101162.001 - 08MW19
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN ELEVATION: 99.38m
SAMPLE TYPE OiSTURBED NO RECOVERY $PT A-CASING SHELBY TUBE CORE
BACKFILL TYPE BENTONITE PEA GRAVEL SLOUGH L oY GROUT DRILL CUTTIN SAND
=
= E
- SOIL 55 NOTES & F
§ DESCRIPTION %‘ COMMENTS g
| %RB S

e o ¢
e« a4
e e . .
e e« . 3
« e . e

« e e .
e .« . o
f e e .

ll]jj_lllﬁlll‘llllﬁlll‘llll.ﬁlll‘llll

ENVIRONMENTAL

0]
... greyish brown, E
... frace odor. ..:
5 ]
94.0.]
6 . ?
"End of Borehole @ 6.1 ]
SRR v
Bmmed i E
7 3
920,
y E
91,07
° E
* R 900_5
) 3 =
. . LOGGED BY: JL COMPLETION DEPTH: 6.1m
&3 EBA Engineering Consultants Ltd. [REVEWED 6v:0M COMPLETE: 3/12/2009
. TR T S T EarT DRAWING NO: B19 Page 1 of 1
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PROJECT: PHASE Il ESA CLIENT. Village of Barons PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 122101182001 - 09BH20
CITY. BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE DISTURBED NORECOVERY [X] SPT ACASING 1]] SHELBY TUBE CORE
BACKFILL TYPE [ER| BENTONITE PEA GRAVEL SLOUGH GROUT N ORILL SAND
E SOIL E S NOTES & =
§ DESCRIPTION § COMMENTS | §
WHYORO 3
0 | ASPRALT R 01
[ [TCEAYTF) - somo si sandy, gravel frozen ow past, e Grown. E
. Bk 5
' CLAY (Lacustring) - sllly, race sand, {rozen, low piastic, ighi greyish brown, 0a E
- et , frozen, fight g fowm, trace N A AN =
s - fim, damp, ofive brown. 1
i . 86ft, moist, dark brown high plastic motte, oive brown. E
" .darkgrey 1o black staining, strong odo. 5.7
[ 2 -
3 ;
N 107
[ .0 staining or odor. 3
[ . 88Ny, 80, wet, trace cosl and oxide inclusions, dark olive brown. :
4 E
" [ EEDROCK -sandsone, ol :
- sam mstuy molst, low to mederate strength, weathered, 3
N End of Borehole @ 4.5 m 15_5
s ;
- 6 ’g
) LOGGED BY: JL COMPLETION DEPTH: 6.1m
&% EBA Engineering Consultants Ltd. [REVEWED BY: oW COMPLETE: 3/12/2008
AL =Te TS DRAWING NO: 820 Page 1of 1
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PROJECT: PHASE Il ESA CLIENT: Village of Barons

“PROJECT NO. - BOREHOLE NO.
ADDRESS: 202 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 122101182.001 - 08BH21
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN

SAMPLE TYPE DISTURBED NO RECOVERY §PT ACASING SHELBY TUBE CORE

BACKFILL TYPE BENTONITE PEA GRAVEL SLOUGH GROUT DRILL CUTTI SAND

IE ]

- SOIL § NOTES& | €

§ DESCRIPTION §F COMMENTS | §
[ [CUAY (Fil)- sity, sandy, frozen low piasic, dark brown, E
- - E
[ whito precipitates. .
" 1 | .. fm, damp, olive brown. ';-
i ... sof, maist, dark brown high plastic motte, oive brown. 5
[ 2 ;
i .. dark grey to biack staining, strong odor. ;
3 10
- Ead ok G 30m ;
[ 4 E
[ 15
L5
- " [OGGED BY: JL comp_mg%glﬁ

Itants Ltd. [REVIEWED BY: OM COMPLETE; 3/12/200¢ |

& EBA Eng lneerlng Consu DRAWING NO: B20 Page 10l 1
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Ma zg!a ™m . Driven by service and Sclence
nalytics

www.maxsamanalytics.com

Your Project #: L22101182.001, AMA SITE 9557
Site:BARONS, AB
Your C.0.C. #: 117002, 117003

Attention: DERYCK MASTERMAN_

EBA ENGINEERING CONSULTANTS LTD.
442-10n STREET NORTH

LETHBRIDGE, AB

CANADA  TiH2C7

Report Date: 2008/11/26
CERTIFICATE OF ANALYSIS

JOB #: A863927
Recelved: 2008/11/20, 9:50
Sample Matrix: Soil
# Samples Received: 21

Date Date

Analyses Quantity Exiracted Analyzed _Laboratory Mathod Analytical Method
BTEX/F1 by HS GCMS (MeCH extract) 15 2008/11/20 2008/11/21 CAL SOP-00104 EPA 8260 C
BTEX/F1 by HS GC/MS (MeOH extract) 1 2008/11/20 2008/11/22 CAL SOP-00104 EPA 8260 C
BTEX/F1 by HS GC/MS (MeOH extract) 5 2008/11/20 2008/11/25 CAL SOP-00104 EPA 8260 C
CCME Hydrocarbons (F2-F4 In soll) 4 2008/11/20 2008/11/21 CAL SOP-000868 CCME PHC-CWS
CCME Hydrocarbons (F2-F4 in soll) 17 2008/11/20 2008/11/22 CAL SOP-00086 CCME PHC-CWS
CCME Hydrocarbons (F4G in soil) 1 2008/11/20 2008/11/23 CAL SOP-00088 CWS PHCS Tier 1
Molgture 21 N/A 2008/11/21 CAL SOP-00023 McKeague MSSMA 2.411
Lead 21 2008/11/21 2008/11/23 CAL SOP-00191 EPA SW-846 60208
Particle Size by Sleve (75 micron) 3 N/A 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

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

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

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 reparting process and electronic report format.

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

Total cover pages: 1

Maxxam Y C os yScs Caigary. 2021 - 415t Avenue N E. T2E &P2 Telephona{403) 291-3077 FAX(403) 2918488

Page 1 0f 23



Drivesn by service and Scien

MayXam

Maxxam Job #: AB63927
Report Date: 2008/11/26

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: 1.22101182.001, AMA SITE 9557

www.maxxamanalytics.com’

Site Reference: BARONS, AB

RESULTS OF CHEMICAL ANALYSES OF SOIL

M78628 M78630 | M78631
2008111117 2008/19/17_| 2008/11/17
117002 117002 117002
Units [08MWO01/1.5M 08MW01/4.2M_[08MW01/4.8M_|ROL _C Batch |
thysleal Propettios
IMoisture ' % 2 2752696 14 5.3 0.3 |2752768
ISieve - Pan % 94 2763046 N/A 49 0.2 |2753046
ISieve - #200 (>0.075mm) | % 6.0 2753046 N/A 51 0.2 |2753046
Grain Size % FINE 2753046 N/A COARSE |0.2 |2753046
N/A = Nat Applicable
RDL = Reportable Detection Limit
woEm 1D M79632 "~ M79634 M79635 M79636
Date 200871117 | 2008/11/17 | 2008117 _| 2008/11117
OC Number 117002 117002 117002 117002
MW02/1.6M (08 M_[08MW02/4.2W [08BH03/1.2 L
[Physical Properties
IMoisture % 20 26 6.1 16 0.3 |2752768
IRDL = Reportable Detection Limit
axxam ID M79636 M78637 M79638 M79639
ing Date 2008/11/17 | 2008/1147 | 2008/11/17_| 2008/11/17
OC Number 117002 117002 117002 117002 _
Units [08BHO03/1.2M 'oaal-tosn.au Iosauosu.am Iosauom.su RDL [aC Batch
Lab-Dup
Imyslcal Propertles
[Moisture % 15 24 14 20 0.3 |2752768
ROL = Reportable Detection Limit
Page 2 of 23
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Maxxam Job #: A863927
Report Date: 2008/11/26

Driven by service and Science

www.masamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L.22101182.001, AMA SITE 9557
Site Reference: BARONS, AB

RESULTS OF CHEMICAL ANALYSES OF SOIL

M78674 M79675 M78676 M79681
2008/11/17__| 2008/11/17_| 2008/11/17 | 2008/11117
117002 117002 117003 117003
] 04/3.0M 08B BBHOS5/.8M [08BH05/2.4M_|RDL |3C Batch |
[Phystcal Propertios
IMolsture % 20 19 17 23 0.3 |2752768
[steve - Pan % 73 NIA N/A NA o2 [2753048
Isteve - #200 (>0.075mm) | % 27 N/A N/A N/A 0.2 |2753048
Graln Size % FINE N/A N/A N/A 0.2 |2753046
N/A = Not Applicable
RDL = Reportable Detection Limit
D M78692 M78693 M78693 M79694
Date 2008/11/17_|_2008/11/17__|_2008/1117__|_2008/11/17
Number 117003 117003 117003 117003
Units roanosu.au Iomwoen M Iosuwoen 6M [08MWO06/2.4M [RDL JaC Batch
LabDup
lPhys!eal Propertios
[Motsture % 12 24 24 23 0.3 |2752788
ROL = Reportable Detection Limit
D M79685 M78697 M79698
Date 200811/47__| 200811117 200811117
OC Number 117003 117003 117003
Units |0 5.4M_|08MWO 08MWO07/4.2M |RDL IBC
IPhyslcal Properties
[Moisture % 11 24 2752768 14 0.3 |275289
RDL = Reportable Detection Limit
axxam D —M79699
%@nm Date 200811/17
ICOC Number 117003
Units [08MW07/6.0M |RDL |aC Batch
|Physlcal Properties
[Molsture % 10 0.3 |2752896
ROL = Repartable Detection Limit

Page 3 of 23



Ma &(a m Driven by service andSclmj
Analytics

www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

Maxxam Job #: A863927 Client Project #: L.22101182.001, AMA SITE 9557 '“j
Report Date: 2008/11/26 Site Referance: BARONS, AB i
PETROLEUM HYDROCARBONS (CCME) '”]
aoam ID M70628 (79628 M79830 M78631
ing Date 2008/1117__|_2008A1/17_| 200811117 _| 20084117
Number 117002 117002 117002 17002 ,
Units [0BMWO1/1.5M [08MWO01/1.5M Ioauwom.zu 08MW01/4.8M [RDL [aC Batch k
Lab-Dup
Ext. Pet. Hydrocarbon "’7
[F2 (C10-C16 Hydrocarbons) Img/kg <10 <10 4700 250 10 [2752515
IF3 (C16-C34 Hydrocarbons) Imgig <10 <10 2100 140 10 2752615
F4 (C34-C50 Hydrocarbons) Imgikg <10 <10 23 <10 10 |2752515 '7
[Reached Baseline at C50 Imogrg | ves Yes Yes Yes NIA [2752615 ‘
|3un'ogate Recovery (%) .@7
O-TERPHENYL (sur.) % 103 98 114 91 N/A |2752515 }
IN/A = Not Applicable
FDL = Reportable Detection Limit "”1{
!
axoam 1D M79632 M79634 M79635 M79636 ™
ing Date 2008/1147__|_2008/11/17__| 2008/11/17__| 2008/11/17 |
Number 117002 117002 117002 117002
- Units [08MW02/1.6M [08 2.2M_|08MW02/4.2M_[08BH03/1.2M |RDL [aC Batch
[Ext. Pet. Hydrocarbon m?
[F2 (C10-C16 Hydrocarbons) mg/kg <10 310 23 <10 10 |2752515 '
[F3 (C16-C34 Hydrocarbons) mg/kg <10 <10 21 380 10 |2752515 m
[F4 (C34-C50 Hydrocarbons) mg/kg <10 <10 <10 100 10 |2752518 ?
[Reached Baseline at C50 mg/kg Yes Yes Yes Yes NA 2752515
bumgau Recovery (%) ""”]
O-TERPHENVYL (sur.) % 9% 101 109 97 N/A |2752515 |
IN/A = Not Applicable :
RDL = Reportable Detection Limit "W

_ .3

B

3 1 _ 3

Page 4 of 23
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F Ma )g(a m Driven by service and Science
A Analytics

www.maxxamansalytics.com

EBA ENGINEERING CONSULTANTS LTD.

[W' Maxxam Job #: AB63927 Cllent Project #: L22101182.001, AMA SITE 9557
! Report Date: 2008/11/26 Site Reference: BARONS, AB
[m PETROLEUM HYDROCARBONS (CCME)
aoam D M78637 | M70638 M79639 M78674
fing Date 2008/1117_| 200811117 | 2008/11/17__| 200811/17
{m Number 117002 117002 117002 117002 _
U 8M 08B! 8 08B! OM |RDL
Ext. Pat. Hydrocarbon
f [F2 (C10-C18 Hydrocarbons) mgkg | 3500 <1d <10 4200 10 |2752515
[F3 (C16-C34 Hydrocarbons) mgkg [ 9400 <10 <10 1700 10 |2752515
[F4 (C34-C50 Hydrocarbons) mgkg | 1500 <10 <10 <10 10 |2752515
F Reached Baseline at C50 mg/kg No Yes Yes Yes N/A 12752515
OIL & GREASE
lm [F4SG (Heavy Hydrocarbons-Grav.) [mghg | 6800 N/A N/A N/A 500 |2752517
urvogate Recovery (%)
O-TERPHENYL (sur.) % 100 101 97 127 NA |2752618
IW’ A = Not Applicable
RDL = Reportable Detection Limit
[m iD M79676 M78676 | _M79691 M796092
Date 2008/11/17 | 2008/11/17__| 20081 1/17_| 2008/11/17
; Number 117002 117003 117003 | 117003
’m 1] 04/5.4M_[08BH05/1.8M [08BH05/2.4M [08BHOS [RDL_3C Batch |
[Ext. Pot. Hydrocarbon
F”‘ [F2 (C10-C16 Hydrocarbons) Imgig [ <10 <10 2000 <10 10 |2752515
F3 (C16-C34 Hydrocarbons) Imghg <10 <10 1000 <10 10 |2752515
F4 (C34-C50 Hydrocarbons) mg/kg <10 <10 <10 <10 10 |2752515
Im [Reached Baseline at C50 mgkg | Yes Yes Yes Yes NA 2752515
urrogate Recovery (%)
_ O-TERPHENYL (sur.) % 102 97 106 97 NA |2752515
rm IN/A = Not Appilcable
IRDL = Reportable Detaction Limit
Page 5 of 23



MaxXam

Driven by service and Scien. |

Maxxam Job #: A8B63927
Report Date: 2008/11/26

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, AMA SITE 9557

www.maxxamanalytics.com

Site Reference: BARONS, AB

PETROLEUM HYDROCARBONS (CCME)

M798693 M7 M79695 V78697
2008/11/17 2008/11/17 2008/11/47 | 2008/11/17
11700 117003 117003 117003 .
Units {08MW06/1.6M 10 5AM_|08MW07/3.0M |RDL 13C Batch
Ext. Pot. Hydrocarbon
F2 (C10-C16 Hydrocarbons) img/kg <10 1300 - <10 <10 10 2762515
F3 (C16-C34 Hydrocarbons) Imglkg <10 510 <10 <10 10 |2752515
F4 (C34-C50 Hydrocarbons) Imglkg <10 <10 <10 <10 10 2752515
IReached Baseline at C50 ‘mg/kg Yes Yes Yes Yes N/A 12752516
urrogate Recovery (%)
O-TERPHENYL (sur.) % 101 102 100 94 N/A |2752515
IN/A = Not Applicable
RDL = Reportable Detection Limit
D__ M78698 M79639 M79699
Date 200811147 2008/11/17 2008/11117
OC Number 117003 117003 117003
Units [08MW07/4.2M [QC Batch [08MW07/6.0M [08BMW07/6.0M |RDL QaC Batch
' Lab-Dup
[Ext. Pet. Hydrocarbon
F2 (C10-C16 Hydrocarbons) [mg/kg <10 2752515 <10 <10 10 |2752502
F3 (C16-C34 Hydrocarbons) Imglkg <10 2752515 . <10 <10 10 2752502
[F4 (C34-C50 Hydrocarbons) |mglkg <10 2752515 <10 <10 10 2752502
lReached Baseline at C50 mg/kg Yes 2752515 Yes Yes N/A | 2752502
urrogate Recovery (%)
IO-TERPHENYL (sur.) % 97 2752515 110 99 N/A |2752602
IN/A = Not Appilicable
RDL = Reportable Detection Limit
Page 6 of 23
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www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.
Maxxam Job #: A863927 Client Project #: L22101182.001, AMA SITE 9557
Report Date: 2008/11/26 Site Refgrence: BARONS, AB

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

3

M76628 M78628 M78630 M79631 M78632
2008/11/17 | 2008/11/17 | 2008/11/17 2008/1117 | 2008/11/17
- 117002 117002 117002 117002 117002
Units [08MWO01/1.5M [08MW01/1.5M [03MWO1/4.2M IGBMWO‘IM.BM Ioanwom.eu RDL jaC Batch
Lab-Dup
[Elements
Total Lead (Pb) [mg/kg 9 9 . 8 6 8 1 |2755722
ROL = Reportable Dstection Limit

M79634 'M79635 M78636 M79637 | M79638
2008/11/17__| 2008/1/17__| 2008/11/17 | 2008/11117_| 2008/11/17
117002 117002 117002 117002 117002
Units [08MW02/2.2M [08MW02/4.2M_[08BH03/1.2M |08BH03/1.8M |08BH03/4.8M |RDL [aC Batch
lElements .
Total Lead (Pb) [mg/g 13 5 46 67 7 1 |21557122

ROL = Reportable Datection Limit

M78638 M79674 M7867¢ M78676 M78681
2008/11/17_| 2008/19/17_| 2008/11/17_| 2008/11/47__| 2008/14/17
117002 117002 117002 117003 117003
Units [08BHO04/1.8M [08RH04/3.0M [08BH04/5.4M_[08BHO5/1.8M [08BH05/2.4M |RDL [3C Batch
!EIomonts
Total Lead (Pb) jmgkg 21 17 7 6 16 1 |2785722

RDL = Reportable Detection Limit

axxam 1D M79692 M75693 M79694 M78685 M79697
fling Date 2008/11/17_| 2008/11/17__| 2008/11/17_| 2008/1117__|_2008/11/17
ICOC Number 117003 117003 117003 117003 117003
Units [08BH05/4.8M |0BMW06/1.6M |08 .4M_|0BMW06/5.4M [08MWO07/3.0M |RDL [AC Batch
!Elements
Total Lead (Pb) [mg/kg 9 9 14 8 9 1 |2755722
RDL = Reportable Detecticn Limit

Page 7 of 23
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EBA ENGINEERING CONSULTANTS LTD.
Maxxam Job #: ABG3927 Client Project # L22101182.001, AMA SITE 9557 ™
Report Date: 2008/11/26 Site Reference: BARONS, AB !

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

oM 1D _ M79698 M78600 M78689

ing Date 2008/1117 2008/11A47__| 20081117
Number 117003 117003 117003 '“’}
Units loauwom.zu 2C Batch [08MW07/6.0M Ioauwom.ou ROL [aC Batch ;

Lab-Dup
[Etements "7
Total Lead (Pb) |mg/kg 9 2755722 8 8 1 |2755672

ROL = Reportable Detsction Limit w
|
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. EBA ENGINEERING CONSULTANTS LTD.
Maxxam Job #: AB63927 Client Project #: L22101182.001, AMA SITE 9557
Report Date: 2008/11/26 Site Reference: BARONS, AB

VOLATILE ORGANICS BY GC-MS (SOIL)

axoam [D M7862 M79630 M79631_
ing Date 2008/1117__| 20081117 _| 20081117
(m OC Number 117002_ 197002 | 117002 |
. Unlts (08 GEMWO 0BMWI01/4.8M | RDL J3C Batch
Volatites
[M Benzene | Imgig | <0.0050 63 <0.0050  [0.0050 |2752554
Toluene Imgxg | <0.020 <0.020 <0.020 |0.020 [2752554
rﬂ [Ethyibenzene lmgxg | <0010 13 0.082 0.010 |2752554
Xylenes (Total) mghg | <0.040 16 0.16 0.040 |2752554
m & p-Xytene Imgxg | <0.040 16 0.16 0.040 |2752554
{M o-Xylene Imgng | <0.020 <0.020 - | <0020 |0.020 |2752554
IF1 (ce-c10)- BTEX Imgig <12 710 <12 12 2752554
lcs-c10) lmgig <12 750 <12 12 [2752554
}W’ Isurrogate Recovery (%)
4-BROMOFLUORGBENZENE (sur.) | % 82 115 117 NA |2752554
D10-ETHYLBENZENE (sur.) % 68 106 7 NA [2752554
D4-1,2-DICHLOROETHANE (sur.) | % 86 86 85 NA |2752564
D8-TOLUENE (sur.) % 106 108 106 NA 2752554
N/A = Not Applicable
ROL = Reportable Detection Limit

Page 9 of 23
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Maxxam Job #: A863927
Report Date: 2008/11/26

Site Reference: BARONS, AB

VOLATILE ORGANICS BY GC-MS (SOIL)

1) M79631 M79632__ | M79634
Date 2008/11/17__|_2008/11/17__| 2008/1117
ICOC Number 117002 117002 | 117002
Units [0SMWO1/4.6M [0BMW02/1.6M losuwomu RDL [RC Batch
Lab-Dup
Volatiles ,
Benzene {mgkg | <0.0050 <0.0050 3.2 0.0050 | 2752554
Toluene Imgng | <0.020 <0.020 <0.020 |0.020 |2752554
Ethylbenzene [mgxg | o0.085 <0.010 a1 0.010 |2752554
Xylenes (Total) mg/kg 0.13 <0.040 50 0.040 |2752554
im & p-Xytene mgfkg 0.13 <0.040 50 0.040 |2752664
o-Xylene mgkg | <0.020 <0.020 <0.020 |0.020 |2752554
{F1 (c6-C10) - BTEX ImgAg <12 <12 1000 12 2752554
(C6-C10) Img/g <12 <12 1100 12 |2752554
[Surrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 96 92 96 NA |2752554
10-ETHYLBENZENE (sur.) % 78 72 o7 NA |2752554
D4-1,2-DICHLORCETHANE (sur) | % 82 85 86 NA |2752554
D8-TOLUENE (sur.) % 107 105 112 NA |2752554
N/A = Not Applicable
RDL = Reportable Detection Limit
Page 10 of 23
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Driven by service and Sclence
www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, AMA SITE 9557
Site Reference: BARONS, AB

MaxxXam

Maxxam Job #: AB83927
Report Date: 2008/11/26

VOLATILE ORGANICS BY GC-MS (SOIL)

axxam D M78676 M79691 M79692 79693
ing Date 2008/11/17__| 2008/11/17__| 2008/11/17 | 2008/11/17
Number 117003 117003 | 117003 11700
ts 05/1.8M [08BHO 08BH05/4.8 [ RDL_aC Batch |

Volatilas

nzene mgkg | <0.0050 1.1 <0.0050 <0.0050  0.0050 |2752654
Toluene mghkg | <0.020 <0.020 <0.020 <0.020 0.020 |2752554

thylbenzene mg/kg <0.010 6.3 <0.010 <0.010 0.010 |2752554
Xylenes (Total) mghkg | <0.040 8.0 <0.040 <0.040 0.040 |2752554
m & p-Xylene mghkg | <0.040 8.0 <0.040 <0.040 0.040 ]2752554
0-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 |[2752554
F1(C6-C10) - BTEX [makg <12 140 <12 <12 12 | 2752554
{C6-C10) mg/kg <12 160 <12 <12 12 |2752554
[Surrogato Recovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 93 97 96 93 NA |2752554
D10-ETHYLBENZENE (sur.) % 74 76 79 72 N/A |2752554
D4-1,2-DICHLOROETHANE (sur.) % 84 82 87 83 N/A |2752554
D8-TOLUENE (sur.) % 108 106 104 106 N/A  |2752554

A = Not Applicable
F/DL = Reportable Detection Limit

Page 13 of 23 _
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EBA ENGINEERING CONSULTANTS LTD.

Maxxam Job #: AB63927 Client Project #: L22101182.001, AMA SITE 9557 ™

Report Date: 2008/11/26 Site Reference: BARONS, AB )

VOLATILE ORGANICS BY GC-MS (SOIL)

o

aoam 1D A70604 | M76695 M79697
Date 2008/11/17__|_2008/14/17__| 2008M1A7 ™
Number 117003 117003 117003

Units |08 08 0BMWO DL_JAC Ba |
Volatiles -
Benzens Img/kg 2.0 <0.0050 <0.0050  [0.0050 |2752554 ;

Toluene mghg |  <0.020 <0.020 <0020 |0.020 |2752554
[Ethyibenzene Imgg 21 <0.010 <0.010  |0.010 |2752554 "‘7
Xylenes (Total) [mgag 31 <0.040 <0.040  |0.040 |2752554 !

m & p-Xylene mg/kg 31 <0.040 <0.040  |0.040 |2752554
o-Xylene mghg |  <0.020 <0.020 <0020 |0.020 |2752554 ""}
F1 (C6-C10) - BTEX mg/kg 280 <12 <12 12 |2752554 f

(C6-C10) g 340 <12 <12 12 |2752554
|Surrogate Recovery (%) m}

4-BROMOFLUOROBENZENE (sur.) | % 86 85 82 N/A 2752554

D10-ETHYLBENZENE (sur.) % 81 77 7 NA |2752554
D4-1,2-DICHLOROETHANE (sur.) | % 85 85 82 NA 2752854 N}

DB-TOLUENE (sur.) % 106 102 106 NA |2752564
N/A = Not Applicable "ﬁ
RDL = Reportable Detection Limit !

A

-
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EBA ENGINEERING CONSULTANTS LTD.

Maxxam Job #: A863927 Client Project #: L22101182.001, AMA SITE 9557
Report Date: 2008/11/26 Site Reference: BARONS, AB
rm VOLATILE ORGANICS BY GC-MS (SOIL)
amiD_ M78688 —M79889
w Date _2008/11/17 2008/11/117
0OC Number 117003 117003
{ Units l08 .2 08MW07(6.0M | RDL B
[gsm Volatlles
! {Benzene Imgkg | <0.0050 |2752554 | <0.0050  [0.0050 |2752558
Toluene mg/kg <0.020 2752554 <0.020 0.020 |2752658
F Ethylbenzene mg/kg <0.010 2752554 <0.010 0.010 |2752558
Xylenes (Total) mg/kg <0.040 2752554 <0.040 0.040 2752558
m & p-Xylene mg/kg <0.040 2762554 <0.040 0.040 |2752558
lm jo-Xylene mg/kg <0.020 2752554 <0.020 0.020 |2752558
F1 (C6-C10) - BTEX mg/kg <12 2752554 <12 12 |2752558
{C6-C10) mg/kg <12 2752554 <12 12 | 2752658
}m urrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 85 2752554 93 N/A |2752558
- D10-ETHYLBENZENE (sur.) % 78 2752554 76 NA |[2752558
rm D4-1,2-DICHLOROETHANE (sur.) % 81 2752654 82 N/A |2752558
- D8-TOLUENE (sur.) % 106 2752554 105 NA |2752558
f IN/A = Not Applicable
! RDL = Reportable Detaction Limit

Page 15 of 23
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Maxxam Job #: ABB3927
Report Date: 2008/11/26

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, AMA SITE 9557 ™
Site Reference: BARONS, AB !

[Package 1 [8.0°C_]

Rosuits relate only to the items tested.

Each temperature Is the average of up to three cooler temperatures taken at receipt
VOLATILE ORGANICS BY GC-MS (S8OIL) Comments
Sample M79637-01 BTEX/F1 by HS GC/MS (MeOH extract): Dstection limits ralsed due to dilution to bring analyte within the calibrated range.
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Ma;§(a m Dﬂmhymlccmd&'clmw}
LW Analytics www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Attention: DERYCK MASTERMAN
Client Project #: L22101182.001, AMA SITE 9557 )
P.O. # -
Site Reference: BARONS, AB

Quality Assurance Report (Continued)

Maxxam Job Number: CAB63927
QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mmvdd Value  Recovery _ Units
2752554 KBT MATRIX SPIKE

[M78631-01) Toluene 2008/11/21 82 %
Ethylbenzene 2008/11/21 85 %
m & p-Xylene 2008/11/21 89 %
o-Xylene 2008/11/21 87 %
(Ce-C10) 2008/11/21 112 %

SFIKE 4-BROMOFLUOROBENZENE (sur.) 2008/11/21 94 %
D10-ETHYLBENZENE (sur.) 2008/11/21 73 %
D4-1,2-DICHLOROETHANE (sur.) 2008/11/21 83 %

D8-TOLUENE (sur.) 2008/11/21 106 %
Benzene 2008/11/21 . 89 %
Toluene . 2008/11/21 g5 %
Ethyibenzene 2008/11/21 94 %
m & p-Xylene 2008/11/21 106 %
o-Xylene 2008/11/21 111 %
{Ce-C10) 2008/11/21 85 %

BLANK 4-BROMOFLUOROBENZENE (8ur.) 2008/11/21 92 %
D10-ETHYLBENZENE (sur.) 2008/11/21 76 % é
D4-1,2-DICHLOROETHANE (sur.) 2008/11/21 80 % 60-140 |
D8-TOLUENE (sur.) 2008/11/21 106 % 60-140,
Benzene 2008/11721 <0.0050 mg/kg
Toluene 2008/11/24 <0.020 mg/kg ;
Ethylbenzene 2008/11/21 <0.010 mgkg s
Xylenes (Total) 2008/11/21 <0.040 mg/kg !
m & p-Xylene 2008/11/21 <0.040 mg/kg
o-Xylens 2008/11/21 <0.020 mg/kg -
F1 (C6-C10) - BTEX 2008/11/21 <12 mg/kg
(C6-C10) 2008/11/21 <12 mg/kg

RPD (M79631-01] Benzene 2008/11/21 NC % 50
Toluene 2008/11/21 NC % 50
Ethylbenzene 2008/11/21 8.3 % 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) 2008/11/21 NC % 50

2762558 KB7 Calibration Check 4-BROMOFLUOROBENZENE (sur.) 2008/11/21 93 % 60 - 140
D10-ETHYLBENZENE (sur.) 2008/11/21 (4l % 30- 130L
D4-1,2-DICHLOROETHANE (sur.) 2008/11/21 82 % 60 - 140 =
D8-TOLUENE (sur.) 2008/11/21 105 % 60-140 |
Benzene 2008/11721 91 % 85-115 °
Toluene 2008/11/21 92 % 85-115
Ethylbenzene 2008/11/21 93 % 85- 115 b
m & p-Xylene 2008/11/21 100 % 85- 115
o-Xylene 2008/11/21 98 % 85-115 !
(C6-C10) 2008/11/21 101 % 70- 130

MATRIX SPIKE  4-BROMOFLUOROBENZENE (sur.) 2008/11/22 89 % 60 - 140
D10-ETHYLBENZENE (sur.) 2008/11/22 63 % 30-130 |
D4-1,2-DICHLOROETHANE (sur.) 2008/11/22 79 % 60-140 )
DB-TOLUENE (sur.) 2008/11/22 95 % 60 - 140
Benzene 2008/11/22 78 % 60 - 140
Toluene 2008/11/22 77 % 60 - 140
Ethylbenzene 2008/11/22 81 % 60 - 140
m & p-Xylene 2008/11/22 86 % 60- 140
o-Xylene 2008/11/22 85 % 60 - 140 L‘

3

Maxxam Anafytics Intomational Corporation o/a Maxxam Analytics Calgary: 2021 - 41st Avenuo N.E. T2E 6P2 Telephone(403) 291-3077 FAX(403) 291-9468
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MaxYam

Driven by service and Sclerice

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Attention: DERYCK MASTERMAN
Client Project #: L22101182.001, AMA SITE 9557
P.O. #:
Site Reference: BARONS, AB

Quality Assurance Report (Continued)

Maxxam Job Number: CAB63927
QA/QC Date
Batch Analyzed
Num Init _QC Type Parametar yyyy/mm/dd Value _ Recovery  Units QC Limits
2752558 KB7 MATRIX SPIKE  (C6-C10) 2008/11/22 101 % 60- 140
SPIKE 4-BROMOFLUOROBENZENE (sur.) 2008/11/21 94 % 60 - 140
D10-ETHYLBENZENE (sur.) 2008/11/21 73 % 30-130
D4-1,2-DICHLOROETHANE (sur.) 2008/11/21 83 % 60 - 140
D8-TOLUENE (sur.) 2008/11/21 106 % 60 - 140
Benzene 2008/11/21 89 % 75-125
Toluene 2008/11/21 85 % 75-125
Ethylbenzene 2008/11/21 84 % 75-125
m & p-Xylene 2008/11/21 106 % 75-125
o-Xylene 2008/11/21 111 % 75-125
(C6-C10) 2008/11/21 95 % 70-130
BLANK 4-BROMOFLUOROBENZENE (sur.) 2008/11/21 92 % 60 - 140
D10-ETHYLBENZENE (sur.) 2008/11/21 73 % 30-130
D4-1,2-DICHLOROETHANE (sur.) 2008/11/21 85 % 60- 140
D8-TOLUENE (sur.) 2008/11/21 109 % 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 mglkg
o-Xylene 2008/11/21 <0.020 mg/kg
F1 (C6-C10) - BTEX 2008/11/21 <12 mg/kg
(Ce-C10) 2008/11/21 <12 mg/kg
RPD Benzene 2008/11/22 NC % 50
Toluene 2008/11/22 NC % 50
Ethylbenzene 2008/11/22 NC % 50
Xylenes (Total) 2008/11/22 NC % 50
m & p-Xylens 2008/11/22 NC % 50
o-Xylene 2008/11/22 NC % 50
F1 (C6-C10) - BTEX 2008/11/22 NC % 50
(C6-C10) 2008/11/22 NC % 50
2752768 RM2 RPD [M78636-01) Moisture 2008/11/21 39 % 20
RPD [M79693-01) Moisture 2008/11/21 04 % 20
2752886 RM2 RPD Moisture 2008/11/21 1.1 % 20
2753046 FV  QC STANDARD  Sleve - Pan 2008/11/22 100 % 90- 110
Sleve - #200 (>0.075mm) 2008/11/22 89 % 90-110
RPD Sieve - Pan 2008/11/22 26 % 35
Sleve - #200 (>0.075mm) 2008/11/22 5.2 % 35
2755672 LW  Calibration Check Total Lead (Pb) 2008/11/23 101 % 75-125
MATRIX SPIKE
(M79699-01) Total Lead (Pb) 2008/11/23 86 % 75-125
QC STANDARD  Total Lead (Pb) 2008/11/23 88 % 54 - 146
BLANK Total Lead (Pb) 2008/11/23 <1 mg/kg
RPD [M79699-01) Total Lead (Pb) 2008/11/23 04 % 35
2755722 LW  Calibration Check Total Lead (Pb) 2008/11/23 101 % 75-125
MATRIX SPIKE
(M79628-01) Total Lead (Pb) 2008/11/23 84 % 75-125
QC STANDARD  Total Lead (Pb) 2008/11/23 77 % 54 - 146
BLANK Total Lead (Pb) 2008/11/23 <1 mg/kg
RPD [M79628-01] Total Lead (Pb) 2008/11/23 3.2 % 35
NC = Non-calcutable
RPD = Relative Percent Difference

Maxxam Analytics intomstiona! Corporation o/a Maxxam Anatytics Calgary: 2021 - 41st Avenue N.E. T2E 6P2 Telephono{403) 291-3077 FAX(403) 291-9468

Page 19 of 23



Driven by service and Sclmcml

MaxXam

Sample Integrity Form

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:  2008/11/20 Time: 9:50 By:

www.maxxamanalytics.com

-3 _ 3

Maxxam Job #: AB63927

Date Received: 2008/11/20

Your C.O.C. #: 117002 rmy
Your Project #: L22101182.001, AMA SITE ’

Maxxam Project Manager: NICOLE CHAN
Quote #: A80250

LA 3 3

Inspected Date: Time: By:

SIF Created Date: Time: 00:00 By:

Page 20 of 23
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Ma ZQ("?’m Driven by service and Sclence

www.maxxamanalytics.com

Validation Signature Page |

Maxxam Job #: A863927

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

ki G2

JANET GAO,

A

KAZ] RAHMAN,

it

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 21 of 23
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www.maxxamanalytics.com ’

Your Project #: L22101182.001, BARONS SCC 9557 ™

Site: BARONS,ALBERTA
Your C.O.C. #: 116996

A : C S

EBA ENGINEERING CONSULTANTS LTD.
442-10n STREET NORTH

LETHBRIDGE, AB

CANADA TiH 2C7

Report Date: 2008/12/05
CERTIFICATE OF ANALYSIS
JOB #: A865930
Received: 2008/11/29, 10:00
Sample Matrix: Water
# Samples Received: 5
Date Date
Analyses Quantity Extracted _Analyzed Laboratory Method Analytical Method
Lead (Dissolved) 5 N/A 2008/12/05 CAL SOP-00003, CAL ICP-MS
SOP-00008, CAL
SOP-00009
Sample Matrix: Water
# Samples Received: 5
Date Date
Analyses Quantity Extractad _ Analyzed Laboratory Method Analytical Method
BTEX/F1 (n 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 2008/12/03 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 dlrect all questions regarding this Certificate of Analysls to your Project Manager.

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

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 repert format.

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

Total cover pages: 1

Maoam Analyt Corpo ofs M yecs Caigrry: 2021 - 41at Averue NE. T2E 6P2 Telephone{403) 201-3077 FAX(403) 201.6468
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www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

Maxxam Job #: A865930 Client Project #: L22101182.001, BARONS SCC 9557
Report Date: 2008/12/05 Site Reference: BARONS, ALBERTA
Sampler Initials: JL
Fw ‘ ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)
' aoam 1D _ MB5043 "M95043 M8! M850486
P ng Date 2008/11728 | 2008/11/28 | 2008/11728 | 2008/11/28
l Number 116896 116896 116896 116996
Units | O08MWO1 08MWO1 08MW02 08MWO08 RDL acC Batch
Lab-Dup
IEloments
Dissolved Lead (Pb) [mgn |  0.0059 0.0059 <0.0002 <0.0002  [0.0002 |2785705
|RDL = Reportable Detection Limit

aoam D M95047 M95048
mpling Date 2008/11/28 2008/11728
AM AM

OC Number 116996 118996
F_‘_ Units |_08MWoO7 | RDL | 08MWO08 | RDL_I3C Batch

{Etoments
Dissolved Lead (Pb) [mgL 0.0002 0.0002 <0.001 0.001 |2785705

RDL = Reportable Detection Limit

Page 2 of 11



MaxXam

Maxxam Job #: AB65930
Report Date: 2008/12/05

Driven by service and Sclm:m?

www.maxzamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, BARONS SCC 9557 ™
Site Reference: BARONS, ALBERTA |

Sampler Initlals: JL

PETROLEUM HYDROCARBONS (CCME)

A

woam 1D 3 'M85046 M85046 M85047
mpling Date 08/11/28 2008/11/28 2008/11/28 2008/11/28 ;
AM AM AM AM =\
Igoc Number 116996 116866 116996 116586 |
Units | 08MWO01 0aMwWo2 08MW08 SMW07 ROL QC Bate!
ll-lydrocarbom m{
|F2 (C10-C16 Hydrocarbons) |mglL 6.4 8.2 31.9 0.7 0.1 |2772788
humgah Recovary (%) ,W_%
O-TERPHENYL (sur.) % o9 102 79 104 N/A |2772786 !l
N/A = Not Applicable
ROL = Repottable Detection Limit ”’3
iD MB5048 -
ing Date 2008/11/28 l
AM
Number 116996
F_gc_ Units 08 ___[ROL Jac Batch mr
!I-Iydm:bons
F2 (C10-C16 Hydrocarbons) |mgit. <0.1 0.1 2772786 -
[Surrogate Recovery (%) :
O-TERPHENYL (sur.) % 108 N/A |2772786 :
N/A = Not Applicable .
RDL = Reportable Detection Limit §
|
3
Page 3 of 11
N.N;?
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Ma é(a ™m Driven by service and Science
b/ Anaiytics www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Maxxam Job #: A8B65930 Client Project #: L22101182.001, BARONS SCC 9557
Report Date: 2008/12/05 Site Reference: BARONS, ALBERTA

Sampler l:nitials: JL
VOLATILE ORGANICS BY GC-MS (WATER)

axxam ID i M_WO“ M9 5045
mpling Date 2008/11/28 2008/11/28
. AM AM
FOC Number 116996 116986
Ugits | 08MWO1 RDL 08MW02 RDL
[Volatiles
[Benzene mglL 5.5 0.02 16 0.004 |2775641
Toluene mg/lL 0.0005 0.0004 0.0017 0.0004 |2775641
|Ethylbenzene mglL 0.47 0.02 0.40 0.004 |2775641
0-Xylene mglL 0.0006 0.0004 0.0019 10,0004 | 2775641
m & p-Xylene mg/lL 0.50 0.04 0.50 0.008 |2775641
Xylenes (Total) mgl. 0.50 0.04 0.50 0.008 |2775641
[F1 (ce-C10) - BTEX mglL <5 5 1 1 |2775641
(C6-C10) mglL 6 5 4 1 2775641
|Surrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 101 N/A 100 N/A | 2775641
|D4-1 ,2-DICHLORGETHANE (sur.) % 113 N/A 114 N/A |2775641
IDB-TOLUENE {sur.) % 102 N/A 103 N/A |2775641
N/A = Not Applicable
RDL = Reportable Detection Limit

Page 4 of 11
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Maxxam Job #: ABB5930
Report Date: 2008/12/05

Nﬁ

Driven by service and Sclenc I

EBA ENGINEERING CONSULTANTS LTD.

www.maxxamanalytics.com

Client Project #: L22101182.001, BARONS SCC 8557 Wﬁ

Site Reference: BARONS, ALBERTA

Sampler Initials:

VOLATILE ORGANICS BY GC-MS (WATER)

JL

Eammﬁ MB5046 — M85047
mpling Date 2008/11/28 2008/11/28
AM AM

ICOC Number 1168906 | 116996

Units |_o8Mwoe | RDL | 0sMWo07 | RDL IacC Bate
Volatlles
Benzene mgh 1.2 0.004 0.056 0.0004 [2775641
Toluene mg/L 0.0022 0.0004 <0.0004 0.0004 | 2775641
Ethylbenzene mg/lL 0.35 0.004 <0.0004 0.0004 |2775641
0-Xylono mgiL 0.0011 0.0004 0.010 0.0004 | 2775641
m & p-Xylene mgh. 0.51 0.008 0.0041 0.0008 | 2775641
Xylanes (Total) mg. 0.52 0.008 0.014 0.0008 | 2775641
|IF1(C6-C10) - BTEX mglL 2 1 0.5 0.1 |2775641
(C6-C10) mg/L L) 1 06 0.1 2775641
[Surrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 100 NA 102 N/A 2776641
D4-1,2-DICHLOROETHANE (sur.) | % 114 N/A 113 N/A (2775641
D8-TOLUENE (sur.) % 104 N/A 106 N/A | 2775641
N/A = Not Applicable
ROL = Reportable Detection Limit
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i Maxxam Job #: AB65930
Report Date: 2008/12/05
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Drivesn by service and Sclence

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, BARONS SCC 9557
Site Reference: BARONS, ALBERTA
Sampler Initials: JL

VOLATILE ORGANICS BY GC-MS (WATER)

M Ma5048
mpling Date 2008/11/28
_AM
COC Number 116996
Units | _0sMwos | RDE_laC Batoh
Volatiles
{Benzene mglL 0.0005 0.0004 | 2775641
Toluene mg/lL <0.0004 10.0004 | 2775641
Ethylbenzene mg/L <0.0004 0.0004 | 2775641
o-Xylene mg/L <0.0004 0.0004 | 2775641
Im & p-Xylene mg/L <0.0008 0.0008 | 2775641
Xytenes (Total) ’ mglL | <0.0008  Jo.0008 |2775641
F1(C6-C10) - BTEX mg/lL <0.1 0.1 |2775641
(C6-C10) mghL <0.1 0.1 |2775641
urrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 102 N/A |2775641
D4-1,2-DICHLOROETHANE (sur.) % 120 N/A | 2775641
D8-TOLUENE (sur.) % 101 NA |2775641
FIA = Not Applicable
DL = Reportable Detection Limit
Page 6 of 11
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Max{am

Maxxam Job #: A865930
Report Date: 2008/12/05

www.masxamanalytics.con.
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: 1.22101182.001, BARONS SCC 8557 ™
Site Reference: BARONS, ALBERTA i
Sampler Initials: JL ’

(Packege1____J67°C ]

results. (Recovery: 71%, limits 80-120%)

Resuits relate only to the items tested.

Each temperature is the average of up to three cooler temperatures taken at recelpt
ELEMENTS BY ATOMIC SPECTROSCOPY (WATER) Commaents
Sample  M85043-01 Lead (Dissolved): Matrix Spike exceeds acceptance limits for Pb ,due to matrix Interference. Reanalysis yields similar

Sample M85048-01 Lead (Dissolved): Detection imits ralsed due to sample matrix.

~ VOLATILE ORGANICS BY GC-MS (WATER) Comments
Sample  M85043-02 BTEX/F1 In Water by HS GC/MS: Detection limits ralsed due to dilution to bring analyte within the calibrated range.
Sample  M85045-02 BTEX/F1 In Water by HS GC/MS: Detection limits raised due to dilution to bring analyte within the calibrated range.
Sample M95046-02 BTEX/F1 In Water by HS GC/MS: Detection limlts raised dus to dllution to bring analyte within the callbrated range.

-2 3

-3 .12

.
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Max¥am

Driven by service and Sclences

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Attention; DERYCK MASTERMAN
Client Project #: 1.22101182.001, BARONS SCC 9557
P.O. #
Site Reference: BARONS, ALBERTA

QA/QC
Batch
Numint QCT:
2772786 AN4 MATRIX SPIKE
SPIKE
BLANK
RPD
2775641 DV1  MATRIX SPIKE
SPIKE
BLANK
RPD
2785705 KC1 Calibration Check
BLANK

NC = Non-calculable
RPD = Relative Percent Difference

Quality Assurance Report
Maotam Job Number: CAB65930
Date
Analyzed

Parameter yyyy/mm/dd Value _ Recovery _ Units QC Limits
O-TERPHENYL (sur.) 2008/12/04 88 % 70-130
F2 (C10-C16 Hydrocarbons} 2008/12/04 128 % 70-130
O-TERPHENTYL (sur.) 2008/12/04 97 % 70-130
F2 (C10-C16 Hydrocarbons) 2008/12/04 118 % 70-130
O-TERPHENVYL (sur.) 2008/12/04 110 % 70-130
F2 (C10-C16 Hydrocarbons) 2008/12/04 <0.1 mgit.
F2 (C10-C16 Hydrocarbons) 2008/12/03 NC % 40
4-BROMOFLUOROBENZENE (sur.) 2008/12/02 104 % 70-130
D4-1,2-DICHLOROETHANE (sur.) 2008/12/02 119 % 70-130
D8-TOLUENE (sur.) 2008/12/02 103 % 70-130
Benzene 2008/12/02 110 % 70- 130
Toluene 2008/12/02 107 % 70-130
Ethylbenzene 2008/12/02 103 % 70-130
o-Xylene 2008/12/02 101 % 70-130
m & p-Xylene 2008/12/02 105 % 70-130
4-BROMOFLUOROBENZENE (sur.) 2008/12/02 104 % 70-130
D4-1,2-DICHLOROETHANE (sur.) 2008/12/02 123 % 70-130
D8-TOLUENE (sur.) 2008/12/02 101 % 70-130
Benzene 2008/12/02 106 % 70-130
Toluene 2008/12/02 100 % 70-130
Ethylbenzene 2008/12/02 92 % 70-130
o-Xylene 2008/12/102 23 % 70-130
m & p-Xylene 2008/12/02 94 % 70-130
(C6-C10) 2008/12/02 73 % 70-130
4-BROMOFLUOROBENZENE (sur.) 2008/12/02 101 % 70-130
D4-1,2-DICHLOROETHANE (sur.) 2008/12/02 120 % 70-130
D8-TOLUENE (sur.) 2008/12/02 103 % 70-130
Banzene 2008/12/02 <0.0004 mg/lL
Toluene 2008/12/02 <0.0004 mglL
Ethylbenzene 2008/12/02 <0.0004 mg/L
o-Xylene 2008/12/02 <0.0004 mg/lL
m & p-Xylene 2008/12/02 <0.0008 mgiL
Xylenes (Total) 2008/12/02 <0.0008 mg/L
F1 (C6-C10) - BTEX 2008/12/02 <0.1 mg/L
(Ce-C10) 2008/12/02 <0.1 mg/L
Benzene 2008/12/02 . NC % 40
Toluene 2008/12/02 341 % 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
Dissolved Lead (Pb) 2008/12/05 95 % 80-114
Dissolved Lead (Pb) 2008/12/05 <0.0002 mg/L

2008/12/05 0 % 20

RPD [MS5043-01] Dissolved Lead (Pb)

Maxxam Anailytics [ntornational Corporation o/o Maxxam Analytics Calgary: 2021 - 41t Avenue N.E. T2E 6P2 Telephone{403) 201-3077 FAX(403) 291-0468

Page 8 of 11



Driven by service and Sclm:j

Ma )(a m
Ansiytics

www.maxxamanalytics.com

Sample inte Form
Invoice To: Maxxam Job #: A865930
EBA ENGINEERING CONSULTANTS LTD. Date Received: 2008/11/29
ATTN: DERYCK MASTERMAN Your C.O.C. # 116996
442-10n STREET NORTH Your Project #:
LETHBRIDGE, AB Maxxam Project Manager: NICOLE CHAN
CANADA T1H 2C7 Quote #: A80250
Client Contact:
DERYCK MASTERMAN
No discrepancies noted.
ort Comments
Recelved Date: 2008/11/29 Time: 10:00 By:
inspected Date: Time: By:
SIF Created Date: Time: 00:00 By:
Page 9 of 11
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www.maxxamansalytics.com

Validation Signature Page

Maxxam Job #: AB65930

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

it 08

JANET GAO, Senior Analyst, Organics Department

Yoa

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

Page 10 of 11
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? . Ma 7§A am Driven by service and Sclence

www.maxxamanalytics.com

F Your Project #: L22101182.001, AMA 9567
ention: DERYC S

Site: BARONS, AB

F‘ Your C.0.C. #: 117009
EBA ENGINEERING CONSULTANTS LTD.

ﬁ 442-10n STREET NORTH

! LETHBRIDGE, AB
CANADA T1H 2C7

Report Date: 2009/03/23

CERTIFICATE OF ANALYSIS

911550
Recelved: 2009/03/14, 9:30

Sample Matrix: Soil
# Samples Received: 12

Date Date

Analyses Quantity Extracted Laboratory Method __-__Anatytical Method

™  BTEX/F1 by HS GC/MS (MeCH extract) 1 2008/03/16 2009/03/18 CAL SOP-00104 EPA 8260C/CCME

I BTEX/F1 by HS GCMS (MeOH extract) 1 2009/03/16 2008/03/19 CAL SOP-00104 EPA 8260C/CCME
BTEX/F1 by HS GC/MS (MeOH extract) 10 2009/03/16 2008/03/20 CAL SOP-00104 EPA 8260C/CCME
CCME Hydrocarbons (F2-F4 in soll) 12 2009/03/17 2009/03/20 CAL SOP-00086 CCME PHC-CWS
Moisture 12 NA 2009/03/18 CAL SOP-00023 McKeague MSSMA 2.411
Lead 12 2009/03/19 2009/03/19 CAL SOP-00191 EPA SW846/60208
Particle Size by Sieve (76 micron) 5 NA 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 diract all questions regarding this Certificate of Analysis to your Project Manager.

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

Maxxam has procedures In place to guard against improper use of the electronic signature and have the required "signalories®, 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.

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

Total cover pages: 1

[~ aofa b Y Caigary: 2021 - 415t Avenue N E. T2E 6P2 Teisphone(403) 291-3077 FAX(403) 291-0488

Page 10f 24



Maxy{am

Maxxam Job #: A911550
Report Date: 2009/03/23

Driven by service and Sclenc |

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, AMA 9557

www.maxxamanalytics.com’

Site Reference: BARONS, AB
Sampler Initials: JL

AT{ BTEX, F1-F4, AND CHROMATOGRAM (SOIL)

aoam 1D 007641007643 007645 | 007645
ing Date 2009/03/12 | 2008/03/12 | 2008/0312 | 2009/03/12
Number 117009 117009 117009 117009
Units Iosauosls.m Iosnuﬁu.m [ooamm.ou Iosamm.ou RDL [aC Batch
1 —Lab-Dup
[Physical Proporties
[Moisture % 18 14 23 23 0.3 |2095444
{Ext. Pot. Hydrocarbon
F2 (C10-C16 Hydrocarbons) [mgxg 13 <10 180 N/A 10 |2995382
IF3 (C16-C34 Hydrocarbons) mg/kg <10 <10 24 N/A 10 |2095382
F4 (C34-C50 Hydrocarbons) mg/kg <10 <10 <10 N/A 10 |2095382
Reached Baseline at C50 mg/kg Yes Yes Yes N/A N/A |2985382
Volatiles
[Benzene mgkg | <0.0050 0.023 15 N/A 0.0050 |2994378
Toluene mghkg | <0.020 <0.020 <0.020 N/A 0.020 |2994378
thylbenzene mghg | <0.010 0.028 12 N/A 0.010 |2984378
Xytenes (Total) mghg |  <0.040 0.11 18 N/A 0.040 |2094378
fm & p-Xytene mghg | <0.040 0.11 18 N/A 0.040 |2994378
o-Xytene Imghg | <0.020 <0.020 <0.020 N/A 0.020 |2994378
{F1 (c6-C10) - BTEX imgng <12 <12 410 N/A 12 |2894378
(C8-C10) Img/g <12 <12 440 N/A 12 |2994378
[Surrogate Recovery (%) '
4-BROMOFLUOROBENZENE (sur.) | % 97 99 103 N/A N/A |2094378
D10-ETHYLBENZENE (sur.) % 65 85 93 NA NA (2994378
D4-1,2-DICHLOROETHANE (sur) | % 89 108 104 N/A NA |2994378
D8-TOLUENE (sur.) % 108 94 103 N/A N/A |2994378
O-TERPHENYL (sur.) % 98 104 105 N/A N/A |2985382
N/A = Not Applicable
ROL = Reportable Detecticn Limit
Page 2 of 24
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F’ Ma am . Driven by service and Sclence
- Analytics

www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

r‘ Maxxam Job #: A911550 Client Project #: L22101182.001, AMA 9557
~ Report Date: 2009/03/23 Site Reference: BARONS, AB
. Sampler Initials: JL
rm AT1 BTEX, F1-F4, AND CHROMATOGRAM (SOIL)
' @oEm 1D "507648 007649 007652 007653
ing Date 2009/03/42_| 2000/03/12__| 2008/03/12_| 2008/03/12
i Number 197000 | 117000 117000 | 117009
. BH17/42M 03B .OM_[09BHZ20/3.6M | RDL_[IC Batch |
[hysica Proporio
!w IMolsture % 15 18 19 13 03 |2885444
lEx(. Pet. Hydrocarbon
? [F2 (C10-C16 Hydrocarbons) imgag | <10 <10 660 <10 10 |2085382
F [F3 (C16-C34 Hydrocarbons) Imgag | <10 <10 230 <10 10 |2985382
[F4 (C34-C50 Hydrocarbons) Imgig <10 <10 <10 <10 10 |2095382
i [Reached Baseline at C50 mgkg |  Yes Yes Yes Yes NA |2805382
U Volatiles
Benzene mgkg |  0.036 0.020 9.7 053  [0.0050 |2894378
}m Toluene mgkg | <0.020 <0.020 0.056 0.10 0.020 |2984378
‘ thylbenzene mgkg | 0.051 <0.010 21 0.20 0.010 |2984378
Xylenes (Total) mgkg | 0.066 <0.040 38 0.70 0.040 |2694378
ra Im & p-Xylene mgkg | 0.066 <0.040 36 0.65 0.040 (2994378
- o-Xylene mgkg | <0.020 <0.020 0.040 0044 |0020 2094378
_ [F1 (ce-c10) - BTEX mghg | <12 <12 430 <12 12 |2094378
ﬁ (C6-C10) mghkg | <12 <12 490 <12 12 |2004378
[Surrogate Recovary (%)
m 4-BROMOFLUOROBENZENE (sur)) | % 102 100 101 101 NA |2994378
r D10-ETHYLBENZENE (sur.) % 86 87 91 86 NA |2984378
D4-1,2-DICHLOROETHANE (sur.) | % 104 101 110 105 NA 2994378
F“ D8-TOLUENE (sur.) % 86 86 101 96 NA 2094378
) O-TERPHENYL (sur.) % 97 103 108 99 NA |2095382
M N/A = Not Applicable
r& |RDI. = Reportable Detection Limit
Page 3 of 24



MaxXam

Maxxam Job #: A911550
Report Date: 2009/03/23

Driven by service and Sclen: |

\

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, AMA 9557

www.maxxamanalytics.com

Site Reference: BARONS, AB
Sampler Initials: JL

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

axxam 1D 007642 0076 007646 | oo7e47

ing Date 2000/03/12_| 2000/03/12 | 2008/03/12 | 2009/03/12

Number 117009 | 117009 117009 117009

Unt 09/6.0M 1098 BH13/4.8M _[08BH17/3.0M | ROL_R3C
[Physical Properties
[Moisture % 19 18 17- 21 0.3 |2085444
ISteve - Pan % 51 89 7 80 02 |3000028
Sleve - #200 (>0.075mm) % 49 1 20 10 0.2 |3000928
Grein Size % FINE FINE FINE FINE 0.2 |3000928
Ext. Pet. Hydrocarbon
IF2 (C10-C16 Hydrocarbons) mg/kg 11 <10 69 1400 10 |2905382
|F3 (C16-C34 Hydrocarbons) mgkg [ <10 <10 <10 520 10 |2005382
|F4 (C34-C50 Hydrocarbons) mghkg | <10 <10 <10 <10 10 |2995382
Reached Baseline at C50 Img/g Yes Yes Yes Yes N/A |2985382
Volatiles
[Benzene mohg | 0014 0.016 0.054 097  |0.0050 [2994378
Toluene mghkg [ <0.020 <0.020 <0.020 <0.020 [0.020 |2904378
[Ethylbenzene imghg | <0.010 <0.010 0.057 19 0.010 |2984378
Xytenes (Total) [moxg | <0.040 <0.040 0.069 29 0.040 |2094378
Im & p-Xytene mghg | <0.040 <0.040 0.069 29 0.040 |2994378
o-Xytene mgkg [ <0.020 <0.020 <0.020 <0020 |0.020 |2994378
F1 (C8-C10) - BTEX Imgkg | <12 <12 <12 580 12 |2094378
(C8-C10) mghg | <12 <12 <12 630 12 |2094378
[Surrogate Recovery (%) )
4-BROMOFLUOROBENZENE (sur)) | % 101 99 100 90 NA 2894378
D10-ETHYLBENZENE (sur.) % 86 84 87 85 NA |2994378
D4-1,2-DICHLOROETHANE (sur.) | % 101 106 106 92 NA 2994378
D8-TOLUENE (sur.) % 86 93 86 113 N/A |2094378
(O-TERPHENYL (sur.) % 109 104 104 104 NA  |2995382
N/A = Not Applicable
RDL = Reportable Detection Limit
Page 4 of 24
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MaxXy{am

Drtven by service and Sclence

Maxxam Job #: A911550

Report Date: 2009/03/23

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, AMA 8557
Site Reference: BARONS, AB
- Sampler Initials: JL

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

woeam 1D 007651 | 007651
Date 2008/03/12_| 2000/0312
Number 117009 117009
Units iooamsls.m BH19/5.4M | RDL |2C Batch
—Lah-Dup
[Physical Proporties
[Motsture % 17 N/A 0.3 |2095444
Isieve - Pan % 52 N/A 0.2 |3000928
[steve - #200 (>0.075mm) % 48 N/A 0.2 |3000928
Graln Size % FINE N/A 02 |3000928
|Ext. Pot. Hydrocarbon
{F2 (C10-C16 Hydrocarbons) mgkg | <10 N/A 10 |2905382
[F3 (C16-C34 Hydrocarbons) makg | <10, N/A 10 [2095382
[F4 (C34-C50 Hydrocarbons) mgkg | <10 NA 10 |2995382
[Reached Baseline at C50 mgkg | Yes N/A N/A |2995382
Volatifes
Benzene mgkg | 0.018 0.024  [0.0050 |2894378
Toluene mgkg | <0.020 <0020 |0.020 |2994378
[Ethyibenzene mgkg | <0.010 0028 |0.010 |2994378
Xylenes (Total) mg/kg | <0.040 0.044  [0.040 [2094378
Im & p-Xyteno mgikg | <0.040 0.044  |0.040 |2084378
o-Xytene mgkg | <0.020 <0020 |0.020 {2994378
[F1 (ce-c10) - BTEX Imgig | <12 <12 12 |2094378
(C6-C10) mgkg [ <12 <12 12 [2094378
urrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 100 104 NA 2094378
D10-ETHYLBENZENE (sur.) % 86 90 NA  |2094378
D4-1,2-DICHLOROETHANE (sur.) | % 103 108 N/A |2994378
D8-TOLUENE (sur.) % 96 85 NA 2084378
O-TERPHENYL (sur.) % 85 NA NA 2095382
N/A = Not Applicable
ROL = Reportable Detection Limit
Page 5 of 24



Max¥am

Maxxam Job #: A911550
Report Date: 2009/03/23

o)

Driven by service and Sclern )1

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, AMA 8557

www.maxxamanalytics.com

Site Referance: BARONS, AB
Sampler Initials: JL

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL) '

axam D 007641_ | 007641 007642 007643 | 007644
ling Date 2009/03/12__| 2008/03/42 | 2008/03/12_| 2009/03/12 | 2000/03/12
Number 117009 117009 117009 117009 117009
Units IOGBHOBISAM BH09/5.4M IOSBHOOIG.OH IOQBH"M.ZM IOOBI-HM RDL [aC Batch
LabDup _
[Elements
Total Lead (Pb) jmg/kg 10 1 8 7 9 1 |3002221
RDL = Reportable Detection Limit
axxam ID 007645 007648 | 007647 007648 007649
ling Date 2009/03/12 | 2009/03/12 | 2009/03/12 | 2008/03/12 | 2009/03/12
Number 117009 117009 117009 117009 117009
u BH12/3.0 3/4.8M 08B OM 109BH17/4.2M [098H18/4.8M_|RDL [aC Batc|
lemonts
Total Lead (Pb) jmg/kg 13 4 13 7 8 1 (3002221
RDL = Reportable Detection Limit
iD 007651 [ 007652 007653
Ing Date 2000/03/12 | 2008/0312 | 2009/03/12
Number 117009 117009 117009 —
Un 9/5 BH20/3.0M_09BH2 [RDL |3C Batch |
[Elemonts
Total Lead (Pb) [mg/kg 8 12 7 1 |3002221
|RDL = Raportable Detection Limit
Page 6 of 24
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MaxXam

Driven &y service and Science

Maxxam Job #: A911550
Report Date: 2008/03/23

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, AMA 9557
Site Reference: BARONS, AB
Sampler Initials: JL

Package 1 10.0°C
Each temperature [s the average of up to three cooler temperatures taken at recelpt

Geaneral Commants

Results rolate only to the items tested.

Page 7 of 24



Ma ?§(a m Driven by service andSclaW}
Analytics wWWww.mazxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Attention: DERYCK MASTERMAN =
Client Project #: L22101182.001, AMA 9557 {
P.O. #
Site Reference: BARONS, AB

Quality Assurance Report !
Maxxam Job Number: CA911550
QA/QC Date ﬁi
Batch Analyzed
Num Init___QC Type Parameter : yyyy/mmvdd Value Recovery Units C Limits
2994378 RSA MATRIX SPIKE #
(007651-01} 4-BROMOFLUOROBENZENE (sur.) 2009/03/20 103 % 60-14 :
D10-ETHYLBENZENE (sur.) 2009/03/20 86 % 30-13. ¢
D4-1,2-DICHLOROETHANE (sur.) 2009/03/20 108 % 60 - 140
D8-TOLUENE (sur.) 2009/03/20 96 % 60- 14
Benzene 2009/03/20 86 % 60-14 !
Toluene 2009/03/20 80 % 60- 14 }
Ethylbenzene 2009/03/20 89 % €0 - 140
m & p-Xylene 2009/03/20 92 % 60 - 14
o-Xylene 2009/03/20 93 % 60 - 14/ "]
(C8-C10) 2009/03/20 96 % 60-14 .
SPIKE 4-BROMOFLUOROBENZENE (sur.) 2008/03/20 101 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/03/20 88 % 30-130
D4-1,2-DICHLOROETHANE (sur.) 2009/03/20 105 % 60 - 14™
D8-TOLUENE (sur.) 2009/03/20 97 % 60 - 14
Benzene 2009/03/20 81 % 60 - 140
Toluene 2009/03/20 78 % 60- 140
Ethylbenzene 2009/03/20 76 % 60 - 14m
m & p-Xylene 2009/03/20 79 % 60- 14
o-Xylene 2009/03/20 80 % 60 - 14,
(C6-C10) 2009/03/20 86 % 60 - 140
BLANK 4-BROMOFLUOROBENZENE (sur.) 2009/03/20 o8 % 60- 14&{
P10-ETHYLBENZENE (sur.) 2009/03/20 86 % 30-13
D4-1,2-DICHLOROETHANE (sur.) 2009/03/20 101 % 60-14
D8-TOLUENE (sur.) 2009/03/20 95 % 60 - 140
Benzene 2009/03/20 <0.0050 mg/kg
Toluene 2009/03/20 <0.020 mg/kg y
Ethylbenzene 2009/03/20 <0.010 mg/kg y
Xylenes (Total) 2009/03/20 <0.040 mg/kg
m & p-Xylene 2009/03/20 <0.040 mg/kg
o-Xylene 2009/03/20 <0.020 mg/kg i
F1(C6-C10) - BTEX 2009/03/20 <12 mg/kg
(Ce-C10) 2009/03/20 <12 mg/kg
RPD [007651-01] Benzene 2009/03/20 NC % 50
Toluene 2009/03/20 NC % :
Ethylbenzene 2009/03/20 NC % 5 {
Xylenes (Total) 2009/03/20 NC % S
m & p-Xylene 2009/03/20 NC % 50
o-Xylene 2009/03/20 NC % _
F1 (C6-C10) - BTEX 2009/03/20 NC % L
(C6-C10) 2009/03/20 NC % ’
2095382 LSH MATRIX SPIKE  O-TERPHENYL (sur.) 2009/03/20 110 % §0-130
F2 (C10-C16 Hydrocarbons) 2009/03/20 g5 % 50 - 13
F3 (C16-C34 Hydrocarbons) 2009/03/20 85 % 50 - 13 ".)
F4 (C34-C50 Hydrocarbons) 2009/03/20 92 % 50-13 |
SPIKE O-TERPHENYL (sur.) 2009/03/20 107 % 50-130
F2 (C10-C16 Hydrocarbons) 2009/03/20 110 % 80-120
F3 (C16-C34 Hydrocarbons) 2009/03/20 93 % 80-12("
F4 (C34-C50 Hydrocarbons) 2009/03/20 a8 % 80-120 |
BLANK O-TERPHENYL (sur.) 2009/03/19 106 % 50-130
F2 (C10-C16 Hydrocarbons) 2009/03/19 <10 mg/kg
F3 {C16-C34 Hydrocarbons) 2009/03/19 <10 mglkg "
F4 (C34-C50 Hydrocarbons) 2009/03/19 <10 mg/kg
RPD F2 (C10-C16 Hydrocarbons) 2009/03/20 NC %
F3 (C16-C34 Hydrocarbons) 2009/03/20 NC %

[3)]
__38¢

Maxxam Analytics International Corporation o/a Maxxam Analytics Calgary: 2021 - 413t Avenue N.E. T2E 6P2 Telephono(403) 201-3077 FAX({403) 291.9468
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Ma ?§(a m - Driven by service and Sclence
A Anslytics

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Attention: DERYCK MASTERMAN
Client Project #: L22101182.001, AMA 9557
P.O. #:
Site Reference: BARONS, AB

Quality Assurance Report (Continued)

38 73 T3 T3

Maxxam Job Number: CA911550
QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value _ Recovery _ Units QC Limits
2995382 LSH RPD F4 (C34-C50 Hydrocarbons) 2009/03/20 NC % 50
2005444 RM2 RPD [007645-01) Moisture 2009/03/18 2.6 % 20
3000928 FV  QC STANDARD  Sieve - Pan 2009/03/20 100 % 89-111
Sieve - #200 (>0.075mm) 2009/03/20 100 % 75-125
RPD Sleve - Pan 2009/03/20 6.0 % 35
fw Sleve - #200 (>0.0756mm) 2009/03/20 9.3 % 35
|~ ] 3002221 ST4 MATRIX SPIKE
[007641-01} Total Lead (Pb) 2009/03/19 102 % 75-1256
QC STANDARD  Total Lead (Pb) 2009/03/19 81 % 54-146
) SPIKE Total Lead (Pb) 2009/03/19 98 % 75-125
BLANK Total Lead (Pb) 2008/03/19 <1 mg/kg
: RPD [007641-01] Total Lead (Pb) 2009/03/19 2.1 % 35
f™  INC = Non-calculable ’
{ +  IRPD = Relative Percent Difference

Maowam Analytics intomational Corporation ofa Maxxam Analytics Caigary: 2021 - 41st Avenue N.E. T2E 6P2 Tolophone(403) 281-3077 FAX(403) 261.0483

"3y 3
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MaxXam

www.maxxamanalytics.com

L3

Sample Integrity Form {

Invoice To: Maxxam Job #: A911550 i

EBA ENGINEERING CONSULTANTS LTD. Date Received: 2009/03/14

ATTN: DERYCK MASTERMAN Your C.O.C. #: 117009 ~

442-10n STREET NORTH Your Project #: L22101182.001, AMA 9557 |
LETHBRIDGE, AB Maxxam Project Manager: NICOLE CHAN

CANADA T1H 2C7 Quote #: AB0250 o

Client Contact: )

DERYCKMASTERMAN :

, ™

No discrepancies noted. 5

Report Comments mj

Received Date: 2009/03/14 Time: 9:30 By: -

Inspected Date: Time: By: }

SIF Created Date: Time: 00:00 By: c|

l‘m

}

Page 10 of 24
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fw Ma //a m Driven by service and Science
L Anaslytics

www.maxxamanalytics.com

Validation Signature Page

Maxxam Job #: A911550

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

3 T3

ASH

LUBA SHYMUSHOVSKA, Senior Analyst, Organic Department

iw ) ‘I ,

L{1.1 ZHOU, Senior analyst, Inorganic department.
™.
l

3

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

—3 T3 T3 T3 T3

Page 11 of 24
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. Ve X0 cagary: 2001 -1t sve. WE. T2EGP2 P paom 2SO P (400) 28149968 ;m(sw;mmr ANALYTICAL REQUEST FORM
MaxXXam Uemosn-om s  aomasun oo oo allgso page_| ot

[/ Anatytics inc ERW.mBOEMInLyNS.com )
Involce To:  Requiefasar? a3 o (1| |Report To: PO/ AFEE:

Company Name: _EBD £4) ¢ OEERING, Quotation :

Contact Name:  _PreR¥ey MasrERman) « Prolect®: /22 161182 .00)

Address: Yy - jor Sroar, Projectiame: 4 1(A 4552

M PeTIN2¢7 PC: Locatton R

Phone/Fad: ™ 329-709 Fx 228-8813 | | Fax Bempler’s niiris:

REGULATORY REGUIREMENTS: REPORT DISTRIBUTION: ANALYS1S REQUESTED
D4 ar1 - 8o Contemination. [l est - Oma Orax

ooME [ cowee Bleor* Bece [ otner
Olcomerwa = Ueso Emait der, L~
DRagdsmunaatoappmebmfem < \\m
Emmm . '

WICE REQUE b |

xﬂmmwmww METALS: (WATERSY: Qa‘ﬂ
(X ReGuLAR Tumarnd Owa Oextectste O oissoives QJ( S

Sample Itenification M | S | Searame ﬁ’m.k\o“
ORNAC /S‘/@ Soun l‘fﬁn Aucen Em- X|X

+42169Rn0q /£.0m x\x| X
3O9BHI £/ Y42m XX

14 AQ‘BHJ.Z/'_Zﬁa xlx|X
5 aqﬁﬂll/_z-o-m klx
Lﬂﬂw X|x X

17l ~ 3:90: XXX
8 may/%/ 420 x|x
1098819 ) 4 B X |

~-191098419 / S. o x| >|X

{ XX
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EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/23 Client Project #: L22101182.001, AMA 9557
Maxxam Job #: A911550 Site Reference: BARONS, AB
Maxxam Sample: 007641 Client ID: 09BH09/5.4M
W
| CCME Hydrocarbons (F2-F4 in soll) Chromatogram
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TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: cCq4 - Clr2 Diesel: ce - c22
Varsol: ce - cCl12 Lubricating Oils: czo - C40
Kerosene: €? - Cl6 Crude 01ils: C3 - C60+

Page 1 of )

Note: This information is provided for reference purposes only. Should detailed chemlst 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 #: L22101182.001, AMA 9557 M;:
Maxxam Job #: A911550 Site Reference: BARONS, AB !
Maxxam Sample: 007642 Client ID: 09BH09/6.0M

CCME Hydrocarbons (F2-F4 In soil) Chromatogram [
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counts 1 7 “!'A
16000 f |
14000 - m

)
12000 -

:

n
N

4000 -}
m L) 1] ) | L 4 L) L v L v v v m
2 4 [} 8. 10 12 19 16 mi /
i
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TYPICAL PRODUCT CARBON NUMBER RANGES
LS
Gasoline: ca - cl2 Diesel: ce - cC22 k
Varsol: €8 - C1l2 Lubricating Oils: €20 - C40
Kerosene: c? - Cl6 Crude 0Oils: ) C3 - C60+
Page 1L of 1 -
)
Note: This information is provided for reference purposes only. Should detailed chemist intrepretation

N

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 #: L22101182.001, AMA 8557
Maxxam Job #: A911550 Site Reference: BARONS, AB
Maxxam Sample: 007643 Client ID: 09BH11/4.2M .

fw CCME Hydrocarbons (F2-F4 in soll) Chromatogram
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Carbon Range Distribution - Reference Chromatogran
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TYPICAL PRODUCT CARBON NUMBER RANGES

Gasoline: c4 - cCl2 Diesel: ce - c22
Varsol: ce - Cl2 Lubricating Oils: c20 c40
Kerosene: c? - Cle Crude 0Oils: C3 - C60+
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Note: This information is provided for reference purposes only. Should detailed chemist Intrepretatlon
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 #: L22101182.001, AMA 9557 )
Maxxam Job #: A911550 Site Reference: BARONS, AB l
Maxxam Sample: 007644 Client ID: 09BH12/2.4M

e

CCME Hydrocarbons (F2-F4 in soil) Chromatogram
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Carbon Range Distribution - Reference Chromatogran oy
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TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: cq4 - Cl2 Diesel: cse - €22 'Wr
Varsol: ce - Ciz2 Lubricating Oilsa: c20 - CA40 i
Kerosene: C?7 - Cl6 Crude 0Oils: C3 - C60+

Page 1 of 1

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

-3 3 3
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[ maglam

Report Date: 2009/03/23
Maxxam Job #: A911550
Maxxam Sample: 007645

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, AMA 9557
Site Reference: BARONS, AB
Client ID: 09BH12/3.0M

w CCME Hydrocarbons (F2-F4 in soll) Chromatogram
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TYPICAL PRODUCT CARBON NUMBER RANGES
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Page 1 of 1

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

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

EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/23 Client Project #: L22101182.001, AMA 9557 =
Maxxam Job #: A911550 Site Reference: BARONS, AB l
Maxxam Sample: 007646 Client ID: 09BH13/4.8M

CCME Hydrocarbons (F2-F4 in soll) Chromatogram
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TYPICAL PRODUCT CARBON NUMBER RANGES
LN
Gasoline: cq4 - Cl2 Diesel: ce - c22 5
varsol: ce - Cle Lubricating Oils: €20 - C40 )
Kerosene: c?7 - Cle6 Crude 0Oils: C3 - C60+

Page 1 of L

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

I
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www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/23 Client Project #: L22101182.001, AMA 9557 '
Maxxam Job #: A911550 Site Reference: BARONS, AB !
Maxxam Sample: 007648 Client ID: 09BH17/4.2M

-2

CCME Hydrocarbons (F2-F4 in soll) Chromatogram
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Carbon Range Distribution - Reference Chromatogren MT
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TYPICAL PRODUCT CARBON NUMBER RANGES
Py,
Gasoline: ca - Cl2 Diesel: c8 - C22 \
Varsol: cse - Clz2 Lubricating 0ils: C20 - Cc4a0
Kerosene: c?7 - Cl6 Crude 0Oils: C3 - C60+
Paga 1 of 1 ~y
i
!

Note: This Information Is provided for reference purposes only. Should detailed chemist intrepretation
or fingerprinting be required to please contact the laboratory. ‘

e
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Driven by service and Sclence

Report Date: 2009/03/23
Maxxam Job #: A911550
Maxxam Sample: 007649

www.maxzamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001, AMA 9557
Site Reference: BARONS, AB
Client ID: 09BH19/4.8M

F CCME Hydrocarbons (F2-F4 in soll) Chromatogram
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(w Carbon Range Distribution - Reference Chromatogran
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F 2 4 - 8 10 12 min
TYPICAL PRODUCT CARBON NUMBER RANGES
YQ Gasoline: cqa - cCl12 Diesel: ce - Cc22
Varsol: cs8 - Cl2 Lubricating 01ils: c20 - C40
Kerosene: €c7?7 - Clé6 Crude 0Oils: C3 -~ C60+

JW\ Page 1 ot 1

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

or fingerprinting be required to please contact the Iaboratory
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Max .am Driven by service and Sci 7
éo\( nalytics www.maxi::lnn::yﬂcs.::‘ml

EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/23 Client Project #: L22101182.001, AMA 9557 MT
Maxxam Job #: A911550 Site Reference: BARONS, AB
Maxxam Sample: 007651 Client ID: 09BH19/5.4M
o
CCME Hydrocarbons (F2-F4 in soll) Chromatogram ?
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TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: cq4 -~ CcCil2 Diesel: c8 - C22 }
Varsol: ce - cCi2 Lubricating Oils: c20 - C40
Kerosene: c?7 -~ Cls Crude 0Oilsa: C3 - C60+

Page 1 of 1

—_—3 -3

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 service and Science

MaxXam

Report Date: 2009/03/23
Maxxam Job #: A911550
Maxxam Sample: 007652

www.maxsamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: .22101182.001, AMA 9557
Site Reference: BARONS, AB
Client ID: 09BH20/3.0M

CCME Hydrocarbons (F2-F4 in soll) Chromatogram
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TYPICAL PRODUCT CARBON NUHBER RANGES

Gasoline: cq4 - Clz2 Diesel: cs8 - C22
varsol: ce - Cl12 Lubricating Oils: C20 - CA40
Kerosene: c? - Cl6 Crude Oils: C3 -~ C60+

Page 1 of 2

Note: This information is provided for reference purposes only. Should detaliled chemlst 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 #: L22101182.001, AMA 9557 . M?
Maxxam Job #: A911550 Site Reference: BARONS, AB :
Maxxam Sample: 007653 Client ID: 09BH20/3.6M

-3

CCME Hydrocarbons (F2-F4 in soll) Chromatogram
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Carbon Range Distribution - Reference Chromatogran M‘T
FID2 B, (CACHEM32AREF CHROM\BACKOSO203CAD)
pA 10
C10 iy
e {
70
o i
0
. - "
30
0 '\ JL &T
10 Y v T T v T v v Y u
2 S ] 8 10 12 i "“’1
!
TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: . c4 - Cl2 Diesel: ce - Cz2 m[
Varsol: ce - Cl2 Lubricating 0Oils: c20 - C40
Kerogene: c7 -~ Cl6 Crude Oils: C3 - C60+

Page 1 o 1

—3

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

Page 24 of 24

S |



N 3

Ma ;§(ag m Driven by service and Science
e Analytics

www.masxamanalytics.com

Your Project #: L22101182.001
Your C.O.C. #: 23606

(:] s DERYC )
EBA ENGINEERING CONSULTANTS LTD.
442-10n STREET NORTH
LETHBRIDGE, AB
CANADA T1H 2C7

Wm Report Date: 2009/03/31
™ CERTIFICA SIS
¢
s A913846

ng Recelved: 2009/03/27, 8:30
Yo ’

Sample Matrix: Water
IW; # Samples Received: 4

Date Date

Analyses Quantity Extracted _Analyzed Laboratory Method Analytical Method
fm BTEX/F1 in Water by HS GCMS 4 N/A 2008/03/31 CAL SOP-00104 EPA 8260 C / CCME

CCME Hydrocarbons in Water (F2; C10-C16) 4 2009/03/28 2009/03/28 CAL SOP-00087 CCME PHC-CWS

Lead (Dissolved) 4 N/A 2009/03/30 CAL SOP-00191 EPA SW-846 6020A
Fn * RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

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

NICOLE CHAN, Project Manager
Emall: Nicole.Chan@MaxxamAnalytics.com
r‘ Phone# (403) 201-3077

Maxxam has procedures In place to guard against improper use of the electronic signature and have the required "signatories”, as per section
56.10.2 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

C o's M Anatytcs Calgary: 2021 - 416t Avenue N E. TZE 6P2 Tolephono({£03) 291-3077 FAX(403) 291-0458

Page 1 of 12
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Drtven by service and Sclen: !

Maxxam Job #: A913846
Report Date: 2009/03/31

EBA ENGINEERING CONSULTANTS LTD.
Client Project #: L22101182.001

Sampler Initials: JL
AT1 BTEX AND F1-F2 (WATER)

www.maxxamanalytics.com

023752 023765 023756 023757
2000/03/26 | 2009/03/268 | 2008/03/26 | 2008/03/26
23606 23606 23606 | 23806

Upits | 09MW10 03MWI3__| OSMW19 DUP02 RD Batch
IHydmrbons
[F2 {C10-C16 Hydrocarbons) mgiL 0.2 28.4 <0.1 0.2 0.1 }3021723
Volatiles
Benzene mglL 0.13 0.70 0.23 0.13 0.0004 13021832
Toluene mglL 0.0007 0.0013 0.0007 0.0007  0.0004 |3021832
Ethylbenzene mg/L 0.0004 0.28 <0.0004 0.0008  0.0004 |3021832
0-Xylene mg/lL 0.015 0.0083 <0.0004 0.015 0.0004 13021832
m & p-Xylene mg/lL 0.013 0.36 0.0017 0.013 0.0008 |3021832
Xylenes (Total) mglL 0.027 0.37 0.0017 0.028 0.0008 |3021832
F1 (C6-C10) - BTEX mg/L 0.3 39 <0.1 0.2 0.1 3021832
(C6-C10) mglL 04 5.3 0.2 04 0.1 3021832

urrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 100 100 98 99 N/A |3021832
D4-1,2-DICHLOROETHANE (sur.) % 81 86 94 79 N/A  |3021832
D8-TOLUENE (sur.) % 100 110 08 99 N/A  |3021832
O-TERPHENYL (sur.) % 96 107 104 99 N/A 13021723
IN/A = Not Applicable
RDL = Reportable Detection Limit
Page 2 of 12
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Maxxam Job #: A913846
Report Date: 2009/03/31

Ty 3 T3

Driven by service and Sclence '

ELEMENTS BY ATOMIC SPECTROSCOPY (WA':I'ER)

www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

Client Project #: L22101182.001

Sampler Ipitials: JL

axxam D 023752 023755 023756 023757
mpling Date 2009/03/26 | 2009/03/26 | 2009/03/26 | 2009/03/26
OC Number 23606 23606 _23606 23606
Units | _0OMW10 09MW13 09MW19 DUP0O2 RDL Batch
Eloments
Dissclved Lead (Pb) |mg/. <0.0002 <0.0002 <0.0002 <0.0002 [0.0002 }3020370
RDL = Reportable Detection Limit
Page 3 of 12
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Driven by service and Scle;

Maxxam Job #: A913846
Report Date: 2009/03/31

www.masxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Client Project #: 1.22101182.001 ‘“3

Sampler Initials: JL

| Package 1 ]18.3°C_|
Each temperature Is the averags of up to three cooler temperatures taken at recelpt

Goneral Comments

Results relate only to the items tasted.

Page 4 of 12
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Driven by service and Sciencs

www.maxxamanalytics.com
EBA ENGINEERING CONSULTANTS LTD.
Attention: DERYCK MASTERMAN
Client Project #: L22101182.001
P.O. #
Site Reference:

Quality Assurance Report
Maxxam Job Number: CA913846
QA/QC Date
Batch Analyzed .
Num Init __ Parameter yyyy/mm/dd Value _ Recovery _Units QC Limits
3020370 ST4 MATRIXSPIKE  Dissolved Lead (Pb) 2009/03/30 85 % 80-120
SPIKE Disscived Lead (Pb) 2009/03/30 103 % 80- 119
BLANK Dissolved Lead (Pb) 2009/03/30 <0.0002 mglL
. RPD Dissolved Lead (Pb) 2009/03/30 NC % 20
3021723 AM7 MATRIX SPIKE = O-TERPHENYL (sur.) 2009/03/28 93 % 70- 130
F2 (C10-C16 Hydrocarbons) 2009/03/28 92 % 70- 130
SPIKE O-TERPHENVYL (sur.) 2009/03/28 101 % 70- 130
F2 {C10-C16 Hydrocarbons) 2009/03/28 113 % 70- 130
BLANK O-TERPHENYL (sur.) 2009/03/28 103 % 70-130
F2 (C10-C16 Hydrocarbons) 2009/03/28 <0.1 mg/L
RPD F2 (C10-C16 Hydrocarbons) 2009/03/28 NC % 40
3021832 DV1 MATRIX SPIKE  4-BROMOFLUOROBENZENE (sur.) 2009/03/31 97 % 70-130
04-1,2-DICHLOROETHANE (sur.) 2009/03/31 103 % 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 97 % 70- 130
o-Xylene 2009/03/31 100 % 70- 130
m & p-Xylene 2008/03/31 97 % 70-130
SPIKE 4-BROMOFLUOROBENZENE (sur.) 2009/03/30 99 % 70-130
04-1,2-DICHLORCETHANE (sur.) 2009/03/30 8 % 70-130
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
o-Xylene 2008/03/30 84 % 70-130
m & p-Xylene 2009/03/30 81 % 70 - 130
(C6-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
DB-TOLUENE (sur.) 2009/03/30 100 % 70-130
Benzene 2009/03/30 <0.0004 mg/L
Toluene 2009/03/30 <0.0004 mg/L
Ethylbenzene 2009/03/30 <0.0004 mglL
o-Xylene 2009/03/30 <0.0004 mgiL
m & p-Xylene 2008/03/30 <0.0008 mgL.
Xylenes (Total) 2008/03/30 <0.0008 mght
F1(C6-C10) - BTEX 2009/03/30 <0.1 mgL
(C6-C10) 2009/03/30 <0.1 mglL
RPD Benzene 2008/03/31 NC % 40
Toluene 2009/03/31 NC % 40
Ethylbenzene 2009/03/31 NC % 40
o-Xylene 2009/03/31 NC % 40
m & p-Xylene 2009/03/31 NC % 40
Xylenes (Total) 2009/03/31 NC % 40
F1(C6-C10) - BTEX 2009/03/31 NC % 40
(C8-C10) 2009/03/31 NC % 40
NC = Non-calculable
RPD = Relative Percent Difference

Maxxam Analytics Intomational Corporation ofa Maxxam Analytics Calgary: 2021 - 4181 Avenua N.E. T2E 6P2 Telephone(403) 201-3077 FAX{(403) 291-8468
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Driven by service and Sclenc R

www.maxsamanalytics.com

MaxXXam
Sample Inteqrity Form
Invoice To: Maxxxam Job #: A913846
EBA ENGINEERING CONSULTANTSLTD. Date Received: 2009/03/27
ATTN: DERYCK MASTERMAN YourC.O.C. #: 23606
442-10n STREET NORTH Your Project #: L22101182.001
LETHBRIDGE,AB - Maxxam Project Manager: NICOLE CHAN
CANADA T1H 2C7 Quote #: A80250
Client Contact:
DERYCK MASTERMAN
No discrepancies noted.
Report Comments
Recelved Date:  2009/03/27 _Time: 8:30 By:
Inspected Date: Time: By:
SIF Created Date: Time: 00:00 By:
Page 6 of 12

™

1
i

3

3 . _A

—3 3

~3

23

—3 3 __?

S |

3 3



—3 T3 T3 T3 T3 T3 %

TR T3

—F T3 T3 " 3

3

Ma é“(a‘ m Driven by service and Sclerice
4 nalytics

www.maxxamanalytics.com

Validation Signature Page

Maxxam Job #: A913846

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

I

LfLI ZHOU, Senior analyst, Inorganic department.

N
o) 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
ISO/TEC 17025:2005(E), signing the reparts. SCC and CALA have spproved this reporting process and electronic report format.

Page 7 of 12
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Driven by service and Science

M a .{)“("c:?’m www.m?mmnalyﬂcuom
EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/31 Client Project #: L22101182.001

Maxxam Job #: A913846

Maxxam Sample: 023752 Client ID: 09MW10

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

FiD2 B, (RUNDIZGV00ZB1201.0)

kI W

2 a 8 ) 8 _ 10 2 _md

Carbon Range Distribution - Reference Chromatogrem

FID2 B, (CACHEMS2\REF CHROM\BAC KOGOR203CA.D)
PA 10
10
€0
70
[- o]
34
[ o]
© S0
0
L__ __Al
10 T v v Y T v v T v v T v T
2 4 [.] 8 10 12 fmig
TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: c4 - Cl2 Diesel: ce - €22
Varsol: cge - Cl2 Lubricating Oils: c20 - C40
Kerosene: cC? - Clse Crude 0Oils: C3 - C60+

Page 1L of 2L

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

Page 9 of 12



MaxYam

Driven by service and Sclen.

EBA ENGINEERING CONSULTANTS LTD.

www.maxxamanalytics.cow’

Report Date: 2009/03/31 Client Project #: L22101182.001
Maxxam Job #: A913846
Maxxam Sample: 023755 Client ID: 0SMW13

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

FiD2 B, (RUNOZZ0003681301.0)

2 4 s _8 10

\J
12

Carbon Range Distribution - Reference Chromatogran

FID2 B, (CACHEMG2AREF CHROM\BACKOGO203CA D)
PA 10
C10
0
k.
o0
[ o]
© S0
0
20 JL
w L] ¥ 3 L L]
2 4 -] 8 10 12
TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: cqa - Cl2 Diesel: cg - Cc22
Varsol: ce - cCl2 Lubricacting Oils: c20 - C40
Kerosene: €?7 - Clé Crude 0Oils: C3 - C60+

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

or fingerprinting be requIred to please contact the laboratory.

Page 10 of 12
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Fﬁ nquEIZSjiaéaJEE! lhhun@ymuvkvandithwcc

www.maxxamanalytics.com

EBA ENGINEERING CONSULTANTS LTD.

Report Date: 2009/03/31 Client Project #: .22101182.001
Maxxam Job #: A913846
Maxxam Sample: 023756 Client ID: 09MW19

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

FiDZ B, (RUNGIZEW0DIB1407 D)

®

.,.
N
b
o
N
3
B

Carbon Range Distribution - Reference Chromatogran

FID2 B, (CACHEMI2\REF CHROMBAC I0O0G0203CA.D)
PA 10
]

8 4

8B 8
——
(_
o

TYPICAL PRODUCT CARBON NUHMBER RANGES

Gasoline: cq4 - Cl12 Diesel: c8 - Ccz22
Varsol: cg - Cl2 Lubricacting Oils: c20 - cC40
Kerosene: c? - Cl6 Crude Oils: C3 - C60+

Page 1 of )

8
8

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

F" Page 11 of 12
§



MaxXam Bt
EBA ENGINEERING CONSULTANTS LTD.

.3

.-A

-3

Report Date: 2009/03/31 Client Project #: L22101182.001
Maxxam Job #: A913846
Maxxam Sample: 023757 Client ID: DUP02
CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram
FID2 B, (RUNDIZ8Y00561001.D)

n? 7

-

3

i
3

¥
3

¥ ¥

4 9o 8 ) 10 2 minl

N4
—3

Carbon Range Distribution - Reference Chromatogram

N

FIDZ B, (CACHEMS2\REF CHROMBACIWOO0203CA D)
PA | 10
C10

8

8 3
RS R |

8

A

2

2 ) 4 ) a 8 10 12 min
TYPICAL PRODUCT CARBON NUMBER RANGES
Gasoline: ca - Cl2 Diesel: c8 - C22
Varsol: cse - Clz2 Lubricating 0ils: c20 - C40
Kerosene: cC?7 - Cl6 Crude 0Oils: €3 - C60+

Page 1 of 2

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

3
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e

Al
ebQ

.- EBA Engineering Consuitants Ltd

Riverbend Atrium One #115, 200 Rivercrest Drive SE

8lug Test Analysis Raport

Project mvmasams‘-smw.

Number:, I.22101182.001

Calgary, AB T2C 2X5 CANADA
. Cllont: The Viltage of Barons
08MWO1 [Hvorsiev)
: Tmels]
0 1080 2160 340 4320 sa00 * OSMMDI
N 4
Slug Test: 08MWO1
Analysis Method: Hvorslev
Analysis Results: Conductivity: 1.94E-7 [m/s)
Testoarameters: TestWell: 08MWO1 Aquifer Thickness: 1.045 [m]
Casing radius: 0.051 [m]
Screen length: 3m)
Boring radius: 0.162 [m]
Comments:
Evaluatedby: = - JayX
Figure Evaluation 12/16/2008
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EBA Engineering Consuitants Ltd
Riverbend Attum Ona #115, 200 Rivercrest Driva SE
Calgary, AB T2C 2X5 CANADA

' 8lug Test Analysis Report

Projoct  The Viiage of Barons - Site Inspection

Number: 122101182001

Client: The Village of Barons

.'10804

08MAO1 [Bouw er & Rice]

. Tme[s]"
2160

2

4320 . 5400 - © 08MWO1

™~

-3 3 3 __3

Slug Test; 08MWO1
Analysis Method: Bouwer & Rice
Analysis Rasults; Conductivity: 3.19E-7 [m/s]
Tostparameters: Test Well: 08MWO1 Aquifer Thickness: 1.945 (m]
Casing radius: 0.051 [m) Gravel Pack Porosity (%) 20
Screen length: 3(m)
Boring radius: 0.152 [m]
(eff): 0.082 [m]
Comments;
Evaisslodby:  JayX
Figure Evaluation . 12/18/2008
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EBA Engineering Consuitants Ltd
Riverbend Atrium One #1186, 200 Rivercrost Drive SE

ebo Calgary, AB T2C 2X5 CANADA

8iug Test Analysis Report

Prolact  The Vilage of Barons - Sko Inspection

Number: 122101182.001

Ciient The Vilage of Barons

0BMWO2 [Hvorsiev]
Time (8]’

.900....'12m.. .1500 .

161
Slug Test: 08MW02
Analysis Method, Hvorslev
Analysis Results: Conductivity: 2.20E-6 [m/s]
. Jest parametors: Test Well: 08MWO02 Aquifer Thickness: 2.495 [m)
" Casing radius: 0.051 [m]
Screen length: 3[m)
Boring radius: 0.152 [m)
Comments:
" Evaluated by: Jay X
Figure Evaluation 12/16/2008




i EBA  Engineering Consultants Lt3
Riverbend Atrifum One #1185, 200 Rivercrest Diive SE

€0DQ ez

Slug Test Analysis Report

Project:  The Vilago of Berons - SKa (nspection

“Number: L22101182.001

Client: The Villags of Barons
08MWO02 (Bouw er & Rice)
Time () .
0 300 600 100 1e0 - o2
181
Slug Test 08MWO02
Analysis Method: Bouwer & Rice N
Anglysis Results: Conductiviy: 4.01E-8 [ms)
W Test Well: 08MW02 Aquifer Thickness: 2.495 [m]
~ Casing radius: 0.051 [m) - Gravel Pack Porosity (%) 20
Screen length: 3[m]
Boring radius: 0.152 [m]
reff): 0.082 [m]

. Evaluatedby: . JayX
" Evaluation - 1211612008

.3 _3 _3 1 3 _131 _.1

-3

3 3 _31 _A1

3

R 3
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i EBA Engineering Consultants Lid ,
Riverbend Atrlum Ono #1165, 200 Rivercrest Drive SE

em Caigary, AB T2C 2X5 CANADA

Slug Test Analysis Report

Project  Ths Vilage of Barons - Sks Inspection

Number. 122101182.001

Client: The Village of Barons
C8MWOS [Hvorsiav)
: Time {s) ) :
L . .5 306 w28 oo * 0SS
1
L] Iz
1B 14—
\ '
Siug Test; 08MW06
Analysis Mothod:  Hvorslev
. i
Analysis Regyits: Conductivity: 8.40E-6 [m/s]
Test paramoters: Test Well: 08MWO08 Aquifer Thickness: 3.205 {m)
Casing radius: 0.051 [m]
Screen length: 4.3 [m]
Boring radius: 0.162 [m])
W Very scattered data
Evalualed by: Jay X
Figura Evaluation 1211612008




Al

EBA Engineering Consultants Ltd

mmmmozuﬂs.zoommmss

€0DQ v rercsscmon

8lug Test Analysis Roport

Project  The Vilage of Barons - Ske inspaction

Number: 122101182.001

Figure

Cient  ThoViage of Barons
08MVWOS [Bouw er & Rice] ‘
Tiame [8) 08\ ma‘s
2 1m 2 e 2“ & : l‘ m a e I rs m rs m )
1B
f
Slug Test: 08MW06
Anglysis Method: Bouwer & Rice
Analysis Results; Conductivity: 1.51E-5 [nVs)
Jest parameters: Test Well: 08MWO06 Aquifer Thickness: 3.205 [m]
Casing radius: 0.051 (m) Gravel Pack Porosity (%) 20
Screen length: 43[m)
Boring radius: 0.152 [m]
reff): 0.082 [m]
Very scattered data

Evalmaledby:  JayX
Evaluation 12/16/2008
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) ) & uev & W
1.0 0194222
Water Well Drilling Report Mep Vesied: NotVato
The data contained in this report is suppiled by the Driller, The provinoe disclaims responsibliity for its DatoReport
aocuracy. Measursments:
. contmctor & Well Owner Information ; 2, Well Location
Drilling Company Approval No.: 1& gr S8ec Twp Rge We“:
City or Town: Postal Code: EH 18 012 23 4
i —
Wi 3 0 m
ell Location Identifier; ] OFT _from Bouns
‘Malling Address: Postal Code: t Block Plan
Province: —Coun el Elev: How Obtain:
% oy 166 FT Estmated
: . Well Yield
Work: Well Invento well use: ost Date(yyyylmnﬂdd)'Start Time:
ﬁmw Weu v W 1958/02/10 11:00 AM
g Materlats Used: licipated Water thod:
——— Requirements/day
Rats: Gallons P Gallons
QOll Present No

vael & Boulders
Sand & Gravel

Longth

Diameter: Inches

mmcnts

OWNER STATES CEALR, MEDIUM HARD WATER.

OFT
Lithology Description 1858/02/10 _. FT
Borehole Dia: nd
D er Type mo
Size OD: o Inchas from Wpof  Inches
all Thickness: 0 nches all Thickness: 0 nches m.md’.m,
Dapﬂ'a To water level (feet)

Bottom at: 86 FT Ea Ip”d Tlsme .
Perforaticns Perforations Size: Drawdown Inutes:Sec Recove

om: 0 FT to: O FT 0 inches x 0 Inches Total Drawdown; 0 FT
from: O FT to: O FT 0 inches x 0 Inches If water removal was less than 2 hr
from: O FT to: 0 FT 0 inches x 0 Inches tion, reason why:

. [Seal:

Coat oFT 0: 0 FY Recommended pumping rate: 0
from: 0 FT to: 0 FT Gallona/Min ___
Seal: Recommended pump intake: 0 FT
from: 0 FT t0: 0 FT ypo Pump nstalled
Soreen Type: ~Screen 1D: 0 1nches Fump Type:
from: OFT_ to: 0 FT Stot Size; 0 Inches ump Model:
ISCre T e SM : mes
¥ro 03 F{_pe. t0: 0 FT Slot SBL?O(:I!M\GS Any furthef pumptest nformation?
ISereen Instaflation Method:
Fitings

cp: Bottom:
IC‘.I RN S1ze: Amom o

Physlcal Log Taken:
cla ned on Flles:
Additonal Test and/or Pump Data

Chemistries taken By Driller: No :

old: 0 Documents Held: 1 .

Pitess Adapter Type:
Crop Plpa Type:

fication Nb.:

ton

. Contractor Certification

Yr

WN DRILLER

Is well was constructed In accordanoce with the Water Well
ation of the Alberta Enviranmental Protection &
hanoement Act. All Information in this report Is true.

Moy

Report 1 Pump Test 1 page’



) ) & “b\! 4 V.
A Water Well Drilling Report Moo Voied:  iua2ie W}
@ medaummmmmmnnamwmmﬂ.mommmmmmmywm Dato Report Received:
Evironmen: accuracy. Measurements: ”ﬂ
1. Contractor & Well Owner Information 2. Well Location )
Company Name: Dnmmmmmlﬁo.: 174or Sec Twp Rge Wesi
ALBERTA ENVIRONMENT/EARTH SCIENCES DIVISION 89808 LSD
Malling Address: City or Town: Postal Code: ) i6___012 o
8820-108 ST, OXBRIDGE PLACE EDMONTON AB CA T8K 248 n Quarter
ollOwner's Name: Well Location [dentifier: - OFT from Bounu:
ALTA ENV #0813E - 0FT from ____Bounds
P.0. Box Number: Maliing Address: Postal Code: t Block Plan WI
City: Province: Country: ell Elev: How Obtaln:
W FT - Not Obtatn
3. Drilling Information
na of Work: Test Hole posed well use:
Reciaimed Well nknown
Dats Reclalmed: Materlals Used; ticipated Water
Msthod of Driiliing; Drilied Requirements/day
Flowing Weli: No " Rate: Gatlons IDGallom
Gas Present: No QOll Present: No
4. Formation Log . Well Completion o ——
Oepth fro Date Completed(yyyy/mm/dd): D”m.d pump FT ™
ground Lithology Description 1971/03/01 KNater iovei st FT )
g) (foot oll Depth: 85 FT Borehole Dlameter: O inches |\ \o f )
8 _Clay Casing Type: ar 1ype: h ning:
12 Hard Shals D; 0 Inches e Of e :
28 Shale all Thickness: 0 Inches : op of casing to m}
(36 Hard Shale & Sandstons lgro lavel: ;
a7 Sitstone _ Top:OFT  Bottom: O FT P o water iovel ( (feer)
o3 Hard Sandstone Perforations Perforations Size: Elapsed Time
20 Shale — from: 0 FT to: 0 FT 0nches x 0 Inches Drawdown Minufs:Seo Recove |
: “s‘;":ws’“" ne from: O FT to: 0 FT 0 inches x 0 Inches )
80— Water Bearing Sandsions A inches X0 inches

Shale & Sandstone ey Pomj:maw:m: i “7
from: 0 FT to: OFT If water removal was less than 2 hr

Saal: duration, reason why: :

fro l: OFT 0:0FT
from: 0 to: 0 FT '7
Screen Type: Screen ID; 0 Inches Re ogm;ded pumping rate:

from: OFT__ t0: O FT Stot Size: 0 Inches <
T - Screen D: 0 Inches Recommended pump intake: FT

from: OFT __to: 0 FT Siot Size: 0 Inches FYpe pump Tataled 1
t&:u, Instalation Method: Pug\p ™ od'e " s
: —Sattom; Any further pumptest information?
Grain Size: Amount: m]
Geophysical Log Taken:
Retained on Files;
Additional Test and/cr Pump Data . b
Chiemistries taken By Driller: No x
. Held: 0 Documents Held: 1 ‘
Pitiess Adapter Type:
Drop Plpe Type:
| ength: Diameter; ™
omments: |
OWNER STATES AIR DRILLED 100FT W. 825ET S. OF 612- )
' -
!
. Contraotor Certification -
Drillers Name: UNKNOWN DRILLER |
rification No.: ]
Is well was constructed in accordance with the Water Well
ulation of the Alberta Environmental Protection &
Enhancement Act. All Information in this report is true. !
iSignature Yr_Mo Day j
Report 1

-3



onevav

) )
-- . -WellDrilling Report. —
y g ; ; ) el 1.D.: ] 2058677
b EIRRE o A e
: on contalned 1tRTs *Watér Well Drilting R rified by Alberta Bosived:
’Dnm Environment : Msasurements:
1. Contractor & Well Owner Information %cat_?am_
0 ame: Drilling ﬁpanyAppfovel No.: 14 or 08
UN ' DRILLING COMP. 10 10 L8D M
" Maliing Address: City or Town: Postal Code: SE__16__ 012 23 4
i [UNKNOWN Ftll'o " lrfa:muarterN Bound
allOwner's Name: Waell Location Identifier: g
ALTA ENV - 611E . FT__ from E Bound:
m [P.O. Box Number: Frr t,T;_mm : - A Code: t  Block Pian
r’ : '-F‘P‘_th co: g -~ — ell Elev: How Obtaln:
F DMO o { 4 Ag‘ 4 - . w
m 13. Drilling Information . Well Yield
F pe of Work: Test Hole roposed well use: 3
Reclalmed Wall bservation
iDate Recialmed: Materials Used: Unknown ticipated Water
Method of Diilling: Rots Requirements/day
" [Flowing Well: No Rate: Gallons IGO"OM
Gas Present: No Oil Present: .
4. Formation Log |5. Well Completion = : =
Dot fom R pate Sartedlyyyy/mmiagy — Date s Compleioayymmiaay Depth of pump  FT
' jground olo 88C! on "“HO§I5% {47 ake: —
{m“’“‘ et i : fie f! e —=Bordholo Diamster: Inches _[over oy over ot FT
‘ Size OD: Inches SizeOD:Inches — | Thoh
]“' ?&:&5"“ .
- ' | . ground lavel;
Bottom at: FT op: FT Bottom: FT Depth grwa:dof_lgievel (fest)
5 S apsed Time
"?’:;'%‘f,_-r ;m?mﬁo' Orawdown Minutes:Sec Recover
from: FT to: FT Inches x Inches
from: FT to: FT inches x inches

Perforated by: Unknown

& :{!‘Uﬁkn r
i
]

e 1
™

P ﬁomi Drawdown: FT__

! wto: FT if water removal was less than 2 hr

; i W, duration, reason why:

© s BT
to: FT

¥ro | ~oem

E ¢ Rl
;o : C | ISeal: U ‘
+ “Hfom: FT i
Seal: Unknown
from: FT

3

ecommended pumping rate:

Scret : : Inch
ngyp:mI.glrknown Screen ID: Inches lons/Min

Slot Size: Inches

jScreen Type: Unknown Screen ID: Inches
from: FT_ to: FT Slot Size: lnches )
Sorean Installation Method: Unknown Pump type:
Fitings Pu't,np modal;
- rore e Sk Uulu:uwn . = ,Mmf._..“u"w'_' o Any further pumptest information?
i P / I ;_‘i'f_‘!:i I ~=Amount: Unknown
| o [Geophyuical Log|Taken:
“ Rbtained on Flles: weon | ~f

Additional Test and/or Pump Data
Chemistries taken By Driller: No

Held: Documents Held:

Pliess Adapter Type: '

Drop Pipe Type:

Length: Diameter:
omments:

JTRERIEED

. Contractor Certification
Orlller's Name: }lJoNKNOWN DRILLER10

eriification No.:

Is wall was constructed In accordance with the Water Well
pgulation of the Albsrta Environmental Protection &
m nhancement Act, All Information in this report Is true.

Signatu Yr Mo _Dgﬁ

Report 1
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Water Well Drilling Report e s o1eees |
oty The data contalned hﬂﬂsmhmllodbyﬂwblﬂlu.ﬂteptwlmdbdaﬁnsmmndbﬂltyforus DataReponReeeMd 1681/08/27
Envionmen acouracy. Measurements: !
1. Contractor & Well Owner Information 2. Well Location J
ompe ame: ﬁﬁm roval No.: M4or Sec ﬁ; Rge Woest
A ENVIRONMENT/EARTH SCIENCES DIVISION ) Ao L8D M%
aiiing Address: Clty or Town: P : sSw 15 012 23
9820-108 8T, OXBRIDGE PLACE EDMONTON AB CA J8K 246 Location in Quartar }
'ollOwner's Name: Well Location ldentifier: OFT from Bounds
ALTA ENV #1888E — OFT from 8
P.0. Box Number: Milling Address: Postal Code: Block Plan 1
y: Provinos: . Country: o)l Elov: How Obtain:  °
178 FT Estimated
3. Drilling Information . Well Yield "7
pe of Work: Test Hole posed well uge: est Date(yyyy/mm/dd):Start Time: i
'Racialmed Well nknown
Dote Reclalmed: Materigls Used: ated Water
Method of Diling: Rota |[Requirements/day :
Flowing Well: No Rate: Gallons r)ealkms 7
Gas Prasent: No. Oll Present No ’
4. Formation Log =
D”mam Lithology Descripti "
roul 01O e8C! on o3 !
evel (feef oy FT {
0 St o Tyoe: i
2¢ Shale Size OD: 0 Inches " 3
1 Silty Shalo o Ticknosa: O Tcies al Thickness; O e lyn of oot o ﬁ
2 Sandstone ground level: '
Shale Depth To water level (feel)
Soocetne Parforations S&e: Etapsed Time
Shale 0 Inches x 0 Inches Drawdown Minutes:Sec Reoovmj
;EE gandsbno 0 Inches x 0 Inches
107 JM° 0 inches x 0 Inches
1 Shale B
112 Sandstone .
116 Shale to: OFT )
120 Sandstone t0:0FT
136 Shale
137 Sandstone to: O FT
38 Shale Screen ID: 0 Inches
440 Sandstone Size;
41 Shale
148 Sandstone
B0 Shale
196 Sandstone P
98 Shale H.P.: .
) Sandsone Any further pumptest information? "j

physical Log TeKen: ’
otained on Files:

g
Y
é
4
=3
22

Diameter:
WNER STATES WELL CORED.

-1 __13

. Contractor Certification

rille’s Name: NKNOWN DRILLER

rtification No.:

s well was constructed in accordance with the Water Well
lation of the Alberta Environmental Protection &

nhancement Act. All Information In this report s true. '
ignature Yr Mo Day
Report 1

3
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i y Well1.D.; 0104160
i Water Well Drilling Report T et s
: The data contained In this report Is supplied by the Driller, The province disclaims respensibility for its IDate Report Recelved: 1980/12/10
D aocuracy. Measgurements:
. Contractor & Well Owner Information 2. Well Location
Driiting Company Approval No.: 1&001’ Sec Twp Rge Wo';t
City or Town: " Postal Code: 14__ 16 012 23 4
F rmg?n i Quarter o
, Location tdentfier; 0 m ounda
w Well Lecation Identifler: OFT from Bounds
z Maling Address: ~ Postal Code: Block Plan
rm —peelONS = How Cbtain
' Province: Country: ev: :
Not Obtaln
. Drilling Information 6. Well Yield
of Work: New Well roposed well use: est Date(yyyy/mm/dd):Start Time:
simed Well njection
ate Radaimed: Materials Used: ted Water
of B : Rota —Requirements/day FT
Well: No Rate: Gallons PGa"m —
Present: No Oll Present: No , Gal
. Formation Lo . Well Completion S ; =
epth from ate Started{yyyy/mmidd): Date Complated(yyyyimm/aay: |ocn of pump  FT
d Lithology Description 1967/02/01 T
ave! (feet —_— Woell th: 658 FT Borehole Diamater: 0 Inches
_Brown Ci [Casing Type:
0 Shale ize OD: 0 Inches Inches
48 Dark _Shals ‘all Thickness: 0 Inches op of casing to
9 Sandstione :ndaievr;?.
g ﬁmds?r:‘%m [Bottem at: 0 FT op:OFT Bottom: 547 FT Depth g& “321 level (fesl)
fard Unknown _ = me
2 Hard Unknown periorations , Perforations Size: Drawdown Ml‘t’:htes:Sec Recover
3 Hard Unknown m: 316 FT to: 354 FT 0 Inches x 0 Inches .
36 Shale 370 FT to: 407 FT 0 inches x 0 Inches
L. - : 510 FT {0: 547 FT 0 Inches x 0 inches
;f:rated : frotal Drawdow?: FT —
: . llf water removal was less (han 2 hr
e'anIE oOFT te: 0 FT duration, reason why:
u:: OFT to: 0FT
m: 0 FT to: 0 FT
ﬁ Type: Screen [D: 0 inches ecommended pumping rate:
OFT_ t0:0FT Stot Stze: 0 Inches Galtons/Min -
creen Type: Screen ID: 0 Inches Recommended pump intake: FT
: m:OFT to:0FT Stot Size; 0 Inches ype pump Installed
Instaflation Method: p type:
Fittings P model:
: Bottom: H P
Pack: — Any further pumptest information?
I‘-"“ Grain Size: Amount:
Gacphysical Log Taken: ELECTRIC
etained on Flles: ELECTRIC yes
ditional Test and/or Pump Data
i hemistries taken By Driller: No
Held: 0 Documents Held: 7
Pittess Adapter Type:
Drop Pipe Type:
: Lenfith: Dlameter:
F, mments;

WNER STATES INJECTION TEST INCLUDED IN FILE.

. Contractor Certification

Report 1
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APPENDIX D

APPENDIXD GEO-ENVIRONMENTAL REPORT — GENERAL CONDITIONS

i
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GEQ-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. Tt is not applicable to any other
sites, nor should it be relicd 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 EB.A’s client.
EBA does not accept any respoasibility 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
authorized in writing 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
either wholly or in part without the prior, written permission of
EBA. Additional copies of the report, if required, may be
obrained 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
sealed 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 electronic 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 compatibility of these files
with the Client’s current or future software and hardware
systems.

3.0 NOTIFICATION OF AUTHORITIES

In certain instances, the discovery of hazardous substances or
conditions and materials 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.
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