oA
=
A TETRATECH COMPANY

December 8, 201 | ISSUED FOR USE
EBA FILE: L22101183.005

Village of Barons

P.O. Box 129

Barons, AB TOL 0GO

Attention: Ms. Laurie Beck
Town Administrator

Subject: Risk Management Plan
Alberta Municipal Affairs Site 9558
124 Main Street, Barons, Alberta

1.0 INTRODUCTION

EBA Engineering Consultants Ltd. operating as EBA, A Tetra Tech Company (EBA), was retained by
Ms. Laurie Beck, of the Village of Barons (Barons), to prepare a Risk Management Plan (RMP) for the
property at 124 Main Street in Barons, Alberta (Figure 1). The Alberta Municipal Affairs (AMA) number for
the site is 9558.

This RMP is based on information collected during previous investigations conducted by EBA at the site.
This RMP provides information relevant to the management of environmental risks at this site. Further
information regarding other aspects of work to date can be found in the referenced documents.

The objectives of the RMP are:

= To characterize the potential risk for adverse human health and ecological effects due to exposure to
the affected soils and groundwater at the site; and

= To evaluate mitigative options available to manage risk of adverse effects by controlling the exposure
routes.

2.0 BACKGROUND AND SITE DESCRIPTION

2.1 Site Description

The site is a rectangular-shaped property, approximately 26,000 m? in area, located on the southeast
quarter of Section 16, Township 012, Range 23, West of the Fourth Meridian at 124 Main Street, in Barons,
Alberta. The northern portion of the site is used as a public park and contains trees, park benches, and a
gazebo. The southern portion is vacant.

2.2 Past Reports Summary

Phase Il and Phase III Environment Site Assessments (ESAs) were initiated and written by EBA in 2009
(EBA 2009). The ESAs followed a geotechnical evaluation for a roadway improvement and water line
upgrade project along Main Street from Railway Avenue to Prairie Avenue, which identified petroleum
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hydrocarbons (PHCs) within soils and groundwater to the east of the site. The detection of PHCs during the
geotechnical evaluation triggered a historical site assessment. EBA was not able to locate any records
regarding the historical operations; however, anecdotal information provided by long-term residents of the
Village of Barons confirmed the presence of a gas service station on site prior to 1970.

The Phase II and Phase III ESAs identified a previously unknown underground storage tank (UST) and
concentrations exceeding applicable guidelines in the surrounding soil/and or groundwater. It was
recommended that the UST be removed from the site and remedial activities be explored.

Based on the Phase Il and Phase III ESA results, the following conclusions were made:

= Various PHC and benzene, toluene, ethylbenzene, and xylenes (BTEX) compounds were detected at
concentrations greater than the Alberta Environment (AENV) Alberta Tier 1 Soil and Groundwater
Remediation Guidelines (Tier 1 Guidelines) within soil samples collected at depths between 1.8 m
below ground level (mbg) and 3.6 mbg at 08MWO06 (east of the former tank nest) and 09BH10 (north
of the former tank nest).

* Various PHC parameters were detected within groundwater samples collected from 08MWO06 and
09MW11 at a concentration greater than the Tier 1 Guidelines.

The Tier 1 Guidelines provide a framework for the management of contaminated sites. The Tier 1
approach is based on the assumption that all exposure pathways and receptors relevant to a particular land
use are present.

Based on the findings of the Phase II and Phase I1I ESA, EBA has determined that the former site operations
have resulted in impacts to the soil and/or groundwater in the areas of 08MW06, 09MW10, and 09MW11.

In November 2010, EBA was on site to monitor the removal of the UST by Hazco Environmental Services
(Hazco), characterize the soils within the former tank nest for potential residual hydrocarbon impacts, and
summarize monitoring details in a report (EBA 2011). A summary of the observations during the UST
removal is as follows.

The asphalt and concrete sidewalk above the UST was cut (approximately 6.3 m by 5.2 m) on
November 2, 2010. The asphalt and the concrete were removed using a track hoe and piled on the
northeast side of the excavation, and were later hauled to the Lethbridge Waste and Recycling Centre for
disposal. Unimpacted soil above the UST to a depth of approximately 0.6 m was segregated from the
impacted material using the track hoe and stockpiled on the northwest side of the excavation.

The UST (approximately 2,000 L capacity) was removed from the tank nest using the track hoe and placed
on the east side of the excavation for inspection. The tank was visually inspected by Mr. Shewchuk, of
Hazco. A large hole at the base of the UST as well as significant corrosion were noted. Labels were not
present on the tank.

Hazco crushed the tank on-site using the track hoe and disposed of it at the Lethbridge Waste and
Recycling Centre. A Statue of Declaration was provided by Hazco stating that the storage tank was
removed according to all required and applicable Petroleum Tank Management Association of Alberta
(PTMAA) standards.
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Following removal of the UST, excavation of the suspected PHC impacted soil commenced to a depth of
approximately 4.5 m (depth to bedrock in the area of the excavation). Impacted soil was stockpiled along
the north side of the excavation and 356 tonnes were later hauled to the Lethbridge Waste and Recycling
Centre.

While conducting drilling at AMA Site No. 9557, east of the site, a borehole was advanced within the
excavation limits of the UST and a composite sample sent for analysis. The excavation required dewatering
prior to backfilling due to groundwater infiltration. Badger Daylighting was contracted by Hazco to remove
and dispose of approximately 4 m3 of PHC impacted-water to Palko Environmental Ltd., near Claresholm,
Alberta.

Additional excavation of impacted soil to the west, east, and south was not undertaken due to urban
infrastructure (buildings and unexposed utilities to the west and east) and concerns raised by the town hall
committee of Barons regarding risk of damage to the rooting system of the mature trees within the park
south of the excavation.

Samples obtained from the south, east, and west sidewalls and base of the excavation were found to have
concentrations of benzene, ethylbenzene, xylenes, and PHC (Fractions F1 and F2) greater than the AENV
Tier 1 Guidelines for fine-grained soils under residential /parkland land use.

Further details of the findings can be found in the referenced reports.
2.3 Data Evaluation

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, residential dwellings, and parkland. Therefore,
the most sensitive land use within 30 m of the site is residential /parkland.

Drilling at the site demonstrated that the underlying soils are predominantly fined-grained. The depth to
groundwater at the time of the assessment ranged between 2.2 mbg and 2.6 mbg.

The chemicals of potential concern associated with gasoline include the monocyclic aromatic hydrocarbons
(BTEX) and the aliphatic hydrocarbons F1 (Ce¢ to C1o hydrocarbon chain), F2 (Ci1 to C16 hydrocarbon chain),
F3 (Ci7 to Cz4 hydrocarbon chain), and F4 (longer than Czs 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 Guideline is based on the protection of ecological receptors and that is the
pathway for direct soil contact by ecological organisms.
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2.4 Geology and Hydrogeology

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

There are several ephemeral wetlands located near the Village of Barons municipal boundaries; however,
all identified wetlands are greater than 300 m from the site. Two water reservoirs are also located
approximately 350 m southwest of the site; however, they are no longer being used, and according to Mrs.
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.

Sediments observed in boreholes drilled in 2009 as a component of the Phase Il ESA (EBA 2009) consisted
of clays with intermittent silt/sand lenses from below a surficial topsoil layer (0-0.1 mbg) to a maximum
depth of 4.7 mbg. Below these deposits, weathered claystone bedrock was observed to the maximum
depth of investigation (13.7 mbg). The laboratory sieve analysis results indicate that the dominant grain
size is fine-grained. For reference, the water well records and borehole logs are provided in Appendix A.

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

2.4.1 Land Use

According to the Village of Barons, the site is zoned Commercial (C1). Surrounding land use within 30 m or
less of the site is comprised of Residential (R1) and C1. The current use of the property is considered
parkland. Based on the surrounding receptors and potential exposure pathways, a residential/parkland
land use is appropriate for the site.

2.4.2 Groundwater Use

According to provincial water well records (AENV 2011), there are three registered water wells located
within approximately 300 m of the site. The information gathered for registered water wells within 300 m
of the site has been tabulated below.

Water Wells within 300 m of the Site

Approximate Approximate Year
Well ID No. Location Distance and PP Owner
. . . Depth Installed
Direction from Site
0194222 SE % 16-012-23 W4M 150 m northeast 29 m 1958 Unknown
0194216 SE ¥4 16-012-23 W4M 300 m south 29 m 1971 AENV No. 0613E
2058577 SE ¥4 16-012-23 W4M 300 m south 20m 1971 AENV No. 0611E

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

In March 2009, groundwater was encountered at depths ranging from 2.2 mbg at 08BH07 to 2.6 mbg at
09BH11. Groundwater monitoring results indicate that the groundwater table is relatively flat with a slight
hydraulic gradient to the south.

Hydraulic conductivity tests conducted during the ESAs in November 2009 for 08MWO01 (9 x 106 m/s),
08MWO07 (5 x 107 m/s), and 08MWO08 (4 x 10-5 m/s) provide a geometric hydraulic conductivity value of
6 x 10-m/s. The maximum reported value of 9 x 10-¢ m/s is used for this assessment.

3.0 RISK CHARACTERIZATION

For risk to exist there must be a source of a compound of concern, a receptor that risks being impacted, and
a media pathway to link the two.

Risk of an adverse impact to human health and ecological receptors has been characterized according to
the linkages between the source areas, migration pathways, and receptors as described in Sections 3.1
to 3.3.

3.1 Source Areas of Environmental Impairment

EBA identified one area of environmental concern at the site based on the results of previous site
investigations. The UST previously utilized on site during the operation of the former service station was
removed, along with the majority of the impacted soil, in November 2010.

3.1.1 Soil Quality

Samples obtained from the south, east, and west sidewalls and base of the excavation were found to have
concentrations of benzene, ethylbenzene, xylenes, and PHC (Fractions F1 and F2) greater than the Tier 1
Guidelines for domestic use (benzene, ethylbenzene, and xylenes) and ecological direct contact
(PHC [Fractions F1 and F2]).

Concentrations of benzene (0.059 mg/kg) and ethylbenzene (4.09 mg/kg) on the west wall of the
excavation, at sample area W3 at a depth of 4.0 m, were greater than the Tier 1 Guidelines.

Concentrations of ethylbenzene (0.524 mg/kg) on the east wall of the excavation, at sample area E5 at a
depth of 4.5 m, were greater than the Tier 1 Guidelines.

Concentrations of benzene (0.062 mg/kg) and ethylbenzene (4.02 mg/kg) on the south wall of the
excavation, at sample area S3 at a depth of 4.0 m, were greater than the Tier 1 Guidelines.

Concentrations of benzene at sample locations B4 (0.216 mg/kg), B5 (0.161 mg/kg), B6 (0.782 mg/kg),
B8 (0.085 mg/kg), and B9 (0.134 mg/kg), ethylbenzene at sample locations B5 (0.228 mg/kg),
B6 (0.794 mg/kg), B8 (1.17 mg/kg), and B9 (8.66 mg/kg), xylenes at sample location B6 (5.05 mg/kg), PHC
Fraction F1 at sample location B9 (1,220 mg/kg), and PHC Fraction F2 at sample locations B6 (165 mg/kg)
and B9 (694 mg/kg) at the base of the excavation, at depths ranging from 4.4 m to 5.0 m, were greater than
the Tier 1 Guidelines.
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Lead concentrations ranged between 7 mg/kg (08MWO01 at 1.2 mbg and 08MWO07 at 0.6 mbg) and
62 mg/kg (08MWO06 at 0.6 mbg). All concentrations of lead were less than the ecological direct soil contact
guideline (300 mg/kg).

The UST was removed and soil practical to excavate in regards to PHC impacted material was also removed
and landfilled. Impacted material unpractical to excavate due to potential risks to adjacent infrastructure
and vegetation was left in place. Soil analytical results collected during the UST removal are summarized in
Table 1.

Soil analytical results show that PHC affected soils (with concentrations of one or more of BTEX, PHC
Fractions F1 to F2 greater than the applicable guidelines) remain unexcavated along the south, east, and
west wall of the excavation, as well at the base of the excavation. Fill was imported to replace the
contaminated soils removed from the excavation and to fill the void left from the previous UST.

3.1.2  Groundwater Quality

Prior to source removal, eight groundwater samples, plus one duplicate from monitoring well 099MW13,
were submitted for chemical analysis. Groundwater analytical results are summarized in Table 2.

Benzene concentrations were detected at 08MW06 (0.068 mg/L), 09MWO09 (0.0017 mg/L), and 09MW11
(0.0057 mg/L). The concentration of benzene detected at 08MW06 and 09MW11 were greater than the
DUA guideline (0.005 mg/L).

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

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

Concentrations of PHC Fraction F1 detected at 08MWO06 (1.6 mg/L) and 09MW11 (0.1 mg/L) were less
than the DUA guideline (2.2 mg/L).

Concentrations of PHC fraction F2 were detected at 08MWO06 (1.7 mg/L) and 09MWO09 (0.1 mg/L). The F2
concentration detected at 08MWO06 was greater than the DUA guideline (1.1 mg/L).

Lead was detected within samples collected from 08MWO06 (0.0031 mg/L) and 08MWO07 (0.0003 mg/L);
however, the concentrations were less than the DUA guideline (0.01 mg/L).

3.1.3 Air
Air monitoring has not been performed on site as part of EBA’s past investigations.
3.2 Migration Pathways

All exposure pathways presented in the Alberta Tier 1 Guidelines for residential/parkland land use are
considered for this site.

3.3 Potential Receptors

The final factor in the source-pathway-receptor framework is the receptor. If no receptor is present, there
is no potential for adverse health or ecological affects and subsequently no risk. This section outlines
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potential receptors at the site. For reference, the pathway(s) by which the receptor may become exposed
to potential sources of concern are discussed.

3.3.1 Human and Ecological Risks

Potential ecological receptors (and exposure pathways) include the following:
= Plants, through root uptake;
= Potable water, through groundwater migration; and
= Vapour inhalation.

Hydrocarbon impacted soil remains unexcavated along the walls and base of the former UST excavation
(EBA 2011). Impacted soil is situated approximately 4.0 m below surface. Human exposure to impacted
soil is not considered a risk since direct contact is minimal due to the depth of the impacted soil.

Impacted soils are not situated on or near the surface. The site is vegetated, which reduces surface runoft.
Also, no major surface waterbodies are present near the site. The potential for down-gradient surface
water being affected by runoff from the site is low.

Protection of aquatic life must be considered when surface waterbodies are present within 300 m of the
site. Major surface waterbodies are not present near the site within this zone; however, with groundwater
existing as a pathway, protection of aquatic life is considered as a potential receptor.

Testing of groundwater beneath the site yielded a geometric mean value for the maximum hydraulic
conductivity value of 9 x 106 m/s with an aquifer thickness greater than 2.5 m (EBA 2009). 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.

Human vapour inhalation is considered to be operative in all cases at Tier 2. Soil PHC contaminants
interact with air through volatilization. Inhalation of volatile hydrocarbon vapours migrating into buildings
applies in the case where a building is or may be present. No buildings (other than the gazebo) are directly
above or near the area of impact. However, the site is a common public space in Barons and appropriate
measures to mitigate human and other organisms’ exposure should be discussed.

Some evidence for hydrocarbon staining and vapours was discovered beneath the roadway. This sort of
institutional barrier eliminates the opportunity for direct contact by soil organisms north of the site.
However, the soil excavation was ceased regarding risk of damage to the rooting system of the mature trees
within the park south of the excavation, and samples obtained from the south sidewalls were found to have
concentrations of benzene and ethylbenzene. Therefore, exposure controls do not limit direct ecological
contact and the pathway applies to this assessment.

3.3.2 Assessment of Environmental Risk

The environmental risk from residual hydrocarbon impact to local receptors is considered low based on
current site conditions. However, the need to ensure that management of the site stays consistent with
assumptions built into the risk assessment will require the use of exposure control.
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4.0 MITIGATIVE OPTIONS (RISK MANAGEMENT PLAN)

The primary source of the hydrocarbon impact has been removed; however, residential soil and
groundwater PHC impacts remain. The mobility of the residual chemical of potential concern is reduced by
subsurface conditions and chemical properties of the PHCs. The exposure pathways outlined in the Tier 1
Guidelines document have been described.

In situ natural biodegradation over time should reduce concentrations of BTEX and PHCs in soil and
groundwater. Hydrocarbons present at the site are considered readily degraded, whereas more complex
molecular structures are generally more resistant to biodegradation. However, further evaluation of the
potential to utilize such natural processes to remediate the groundwater is required.

A monitoring plan and continuance of the monitoring plan should be implemented until such time as
contaminant concentrations are at acceptable levels. A monitoring plan should include collecting
information regarding aerobic and anaerobic biodegradation processes at the site.

For groundwater applications, in situ bioremediation approaches include biosparging with air or oxygen,
introduction of oxygen releasing compounds, liquid delivery of nutrients and/or electron acceptors, or
monitored natural attenuation. Monitored natural attenuation should be implemented prior to introducing
active bioremediation technology.

Previous investigations did not include vapour monitoring at surface. A vapour monitoring program at the
site should be implemented to measure potentially emitted vapours from the subsurface. The vapour
monitoring program can be conducted concurrently with the groundwater monitoring program.

4.1 Contingency Plan

Contingency plans have been developed for the risk management measures indicated. The contingency
plans are outlined below. As the monitoring plans progresses, the contingency plan will be updated as
necessary.

Contingency Plan

Responses
Potential Occurrence Precautions - -
Action Time Frame

PHC and BTEX fractions in | Monitor groundwater chemistry Move from natural Immediately, with
groundwater continue to and field parameters annually attenuation to active discussion with Barons
increase relative to 2009 (including alkalinity, dissolved bioremediation. and AMA.
concentrations. iron, and manganese,

nitrate/nitrite, sulphate, and total

organic carbon).
Volatile organic compounds | Introducing a vapour monitoring Determine potential risk to | Immediately, with
(VOCs) (i.e., BTEX) system to measure surface humans and other discussion with Barons
vapours migrate to the vapour concentrations. organisms in the area, and AMA.
surface. and relay to appropriate

authorities.
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5.0 LIMITATIONS OF LETTER REPORT

This letter report and its contents are intended for the sole use of the Village of Barons and their agents.
EBA Engineering Consultants Ltd. operating as EBA, A Tetra Tech Company (EBA), does not accept any
responsibility for the accuracy of any of the data, the analysis, or the recommendations contained or
referenced in the letter report when the report is used or relied upon by any party other than the Village of
Barons, or for any project other than the proposed development at the subject site. Any such unauthorized
use of this letter report is at the sole risk of the user. Use of this letter report is subject to the terms and
conditions stated in EBA’s Services Agreement. EBA’s General Conditions are provided in Appendix B of
this report.
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6.0 CLOSURE

We trust this letter report meets your present requirements. Should you have any questions or comments,
please contact the undersigned at your convenience.

Respectfully submitted,
EBA Engineering Consultants Ltd.

e

Prepared by: Reviewed by:

Ryan Baxter, B.Sc., Geol.L.T. Mandi Parker, P.Ag.
Environmental Scientist Project Director

Environment Practice Environment Practice

Direct Line: 403.203.3305 x262 Direct Line: 403.329.9009 x224

mparker @eba.ca

S PERMIT TO PRACTICE
Reviewed b i EBA ENGINEERING CONSULTANTS LTD.
y
J. T. Dance, M.Sc., P.Geol. Signature: <
Principal Consultant Date: | De el { bj‘ 2\
Environment Practice ’
Direct Line: 403.723.6880 PERMIT NUMBER: P245
tdance@eba.ca Tt Ansochton i Frofiors Eospoen,
/jbn:nmk
Attachments (6):  Figure 1 - Site Location Plan
Figure 2 - Site Plan
Table 1 - Soil Analytical Results
Table 2 - Groundwater Analytical Results
AppendixA - Borehole Logs and Water Well Database Summary
AppendixB - Geo-Environmental Report ~ General Conditions
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Table | Soil Analytical Results

Table 2 Groundwater Analytical Results
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TABLE 1: SOIL ANALYTICAL RESULTS - AMA SITE 9558

. Protection of Domestic Use E?:;Igtgslzﬁ: 17-Nov-08
Parameters Detection |, its Aquifer Contact 08MW01 08BH02 08MW03 08MWO06 08MWO7
Limits
<30m >3.0m <30m 12m 42 m 54m 1.8 m 36m 1.8 m 36m 48m 0.6m 1.8 m 36m 45m 0.6m 24m 42m 48m
Petroleum Hydrocarbons
Benzene 0.02 mg/kg 0.046 0.046 120 nd nd nd nd nd nd nd nd nd 0.076 0.011 nd nd - nd nd
Toluene 0.01 mg/kg 0.52 0.52 220 nd nd nd nd nd nd nd nd nd 0.15 nd nd nd -- nd nd
Ethylbenzene 0.04 mg/kg 0.11 0.1 240 nd nd nd nd nd nd nd nd nd 12 012 nd nd -- nd nd
Xylenes 0.04 mg/kg 15 15 130 nd nd nd nd nd nd nd nd nd 29 0.32 nd nd - nd nd
F1(Cgzto Cyp) 12 mg/kg 210 1,100 420 nd nd nd nd nd nd nd nd nd 570 36 nd nd - nd nd
F2 (C1gt0 Cqg) 10 mg/kg 150 1,500 300 nd nd nd nd nd nd nd nd nd 370 nd nd nd -- nd nd
F3 (Ci5to Cyy) 10 mg/kg ng ng 2,600 nd nd nd nd nd nd nd nd nd <10 nd nd nd -- nd nd
F4 (C34t0 Cxp) 10 mg/kg ng ng 11,200 nd nd nd nd nd nd nd nd nd <10 nd nd nd - nd nd
Metals
Lead (Pb) 1 mg/kg ng ng 300 7 8 17 11 9 11 8 14 62 32 9 8 7 - 12 11
Physical Properties
Soil Moisture Content 0.3 % ng ng ng 16 15 12 24 14 24 11 13 12 19 17 7.1 12 23 14 9.5
<75 um Sieve 0.2 % ng ng ng 92 nt nt nt nt nt nt 87 nt nt nt nt nt 90 nt nt
>75 um Sieve 0.2 % ng ng ng 8 nt nt nt nt t nt 13 nt nt nt nt nt 10 nt nt
CCME Class 0.2 ng ng ng FINE nt nt nt nt nt nt FINE nt nt nt nt nt FINE nt nt
. Protection of Domestic Use Ecological 11-Mar-09
Parameters D‘r_"i‘:i"t';’" Units Aquifer Direct Soil 09MWO09 09BH10 09MW 11 09MW13 09BH14
<30m >3.0m Contact 42 m 48 m 6.0m 1.8 m 30m 48m 36m 48m 6.0m 48m 30m 48m
Petroleum Hydrocarbons
Benzene 0.02 mg/kg 0.046 0.046 120 nd nd nd nd nd nd nd nd nd nd nd nd
Toluene 0.01 mg/kg 0.52 0.52 220 nd nd nd nd nd nd nd nd nd nd nd nd
Ethylbenzene 0.04 mg/kg 0.11 0.11 240 nd nd nd 0.02 nd nd nd nd nd nd nd nd
Xylenes 0.04 mg/kg 15 15 130 nd nd nd nd nd nd nd nd nd nd nd nd
F1(Cgzto Cyp) 12 mg/kg 210 1,100 420 nd nd nd 160 nd nd nd nd nd nd nd nd
F2 (Cygto Cyg) 10 mg/kg 150 1,500 300 nd nd nd 420 nd nd nd nd nd nd nd nd
F3 (Cigto Cay) 10 mg/kg ng ng 2,600 nd nd nd nd nd nd nd nd nd nd nd nd
F4 (Cy4to Cgp) 10 mg/kg ng ng 11,200 nd nd nd nd nd nd nd nd nd nd nd nd
Metals
Lead (Pb) 1 mg/kg ng ng 300 8 9 7 14 14 16 10 16 15 8 10 15
Physical Properties
Soil Moisture Content 0.3 % ng ng ng 13 1 13 19 26 21 20 15 13 14 15 12
<75 um Sieve 0.2 % ng ng ng 63 75 nt 81 nt nt nt nt 91 nt 67 nt
>75 um Sieve 0.2 % ng ng ng 37 25 nt 19 nt nt nt nt 9.2 nt 33 nt
CCME Class 0.2 ng ng ng FINE FINE nt FINE nt nt nt nt FINE nt FINE nt
Notes:

' Alberta Environment. August 2008. Alberta Tier 1 Soil Remediation Guideline values for soil and groundwater for residential land use for fine-grained soils.
* Detection limits raised by one significant figure due to dilution of sample.

nt - Parameter not analyzed.

nd - Less than analytical detection limits.
ng - No guidelines established.

Bold and Underlined - Greater than the referenced guideline.

Tables 1and 2
on ™ EBA, A TETRA TECH COMPANY
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TABLE 2: GROUNDWATER ANALYTICAL RESULTS - AMA SITE 9558

) 28-Nov-08 26-Mar-09

Parameter Det_ec_tlon Units A.ENV1

Limits Tier 1 08MWO01 | 08MWO03 | 08MWO06 | 08MWO07 | 08MWO08 09MWO09 | 09MW11 09MW13 | 09DUPO1*

Petroleum Hydrocarbons
Benzene 0.0009 mg/L 0.005 nd nd 0.068 nd nd 0.0017 0.0057 nd nd
Toluene 0.0009 mg/L 0.024 nd nd nd nd nd nd nd nd nd
Ethylbenzene 0.0009 mg/L 0.0024 nd nd 0.036 nd nd nd nd nd nd
Xylenes 0.002 mg/L 0.3 nd nd 0.072 nd nd nd nd nd nd
F1 (Cq to Cyp) 0.2 mg/L 2.2 nd nd 16 nd nd nd 0.1 nd nd
F2 (C1pto Cyp) 0.1 mg/L 11 nd nd 1.7 nd nd 0.1 nd nd nd
Metals
Lead (Pb) 1 mg/L 0.01 nd nd 0.0031 0.0003 nd nd nd nd nd
Notes:

1 Alberta Environment. August 2008. Alberta Tier 1 Soil and Groundwater Remediation Guideline values for residential lands with fine-grained soils.
nt - Parameter not analyzed.

nd - Below analytical detection limits.
ng - No guidelines established.

Bold and Underlined - Greater than the referenced guideline.
* 09DUPOL1 - Duplicates sample of 09MW13.

Table 2
COMBULTING ENGINEERS & SCIENTISTS . wwwabo.ca EBA, A TETRA TECH COMPANY







RISK MANAGEMENT PLAN
EBA FILE: L22101183.005 | DECEMBER 8, 2011 | ISSUED FOR USE

APPENDIX A

APPENDIX A BOREHOLE LOGS AND WATER WELL DATABASE
SUMMARY

=
Barons RMP Report.doc em
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TERMS USED ON BOREHOLE LOGS

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS (major portion retained on 0.075mm sieve): Includes (1) clean gravels and sands,
and (2) silty or clayey gravels and sands. Condition is rated according to relative density, as inferred from
laboratory or in situ tests.

DESCRIPTIVE TERM RELATIVE DENSITY N (blows per 0.3m)
Very Loose 0TO 20% Oto4
Loose 20 TO 40% 4to 10
Compact 40 TO 75% 10 to 30
Dense 75 TO 90% 30 to 50
Very Dense 90 TO 100% greater than 50

The number of blows, N, on a 5Imm O.D. split spoon sampler of a 63.5kg weight falling 0.76m,
required to drive the sampler a distance of 0.3m from 0.15m to 0.45m.

FINE GRAINED SOILS (major portion passing 0.075mm sieve): Includes (1) inorganic and
organic silts and clays, (2) gravelly, sandy, or silty clays, and (3) clayey silts. Consistency is rated
according to shearing strength, as estimated from laboratory or in situ tests.

DESCRIPTIVE TERM UNCONFINED COMPRESSIVE
STRENGTH (KPA)

Very Soft Less than 25
Soft 25 to 50
Firm 50 to 100
Stiff 100 to 200

Very Stiff 200 to 400
Hard Greater than 400

NOTE: Slickensided and fissured clays may have lower unconfined compressive
strengths than shown above, because of planes of weakness or cracks in the soil.

GENERAL DESCRIPTIVETERMS

Slickensided - having inclined planes of weakness that are slick and glossy in appearance.

Fissured - containing shrinkage cracks, frequently filled with fine sand or silt; usually more or less vertical.
Laminated - composed of thin layers of varying colour and texture.

Interbedded - composed of alternate layers of different soil types.

Calcareous - containing appreciable quantities of calcium carbonate.;

Well graded - having wide range in grain sizes and substantial amounts of intermediate particle sizes.

Poorly graded - predominantly of one grain size, or having a range of sizes with some intermediate size missing.

Information presented herein is for the sole use of EBA's client for this project. EBA is not responsible for, nor can be held liable, for use made of this ‘A
Field Report by any other party, with or without the knowledge of EBA. The contents of this Field Report incorporate and are subject to EBA's report _’E
for this project and it's General Conditions, a copy of which are included in the engineering report and can be provided upon request. ebo
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MODIFIED UNIFIED SOIL CLASSIFICATION

GROUP TYPICAL
MAJOR DIVISION SYMBOL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA
C, = D/D Greater than 4
ow Well-graded gravels and gravel- 2 ! w/ '02
IS = ] sand mixtures, little or no fines g|C.= (D) Between 1 and 3
© 2 < 5> 10 X Deo
=0
£al 4=z 5T
= [¢]
ve| O Poorly graded gravels and gravel- pL0%3 . -
2] O] 2w
25 € GP sand mixtures, little or no fines s A Not meeting both criteria for GW
w8r %% o3
* > )9 e 2
< o
2 é 8 c : 2 %8%;& - P Atterberg limits
o o500 GM Silty gravels, o E =23 Atterberg limits plot below “A” line plotting in
” 2 3 ﬁ o gravel-sand-silt mixtures 5 0O ¢ | orplasticity index less than 4 hatched area are
32 5% = E w > borderline
DN X0 T < ificati
Qs =) g w Ge Clayey gravels, . é Atterberg limits plot above “A” line i?;‘suslglr?; t:gr;sof
2 B gravel-sand-clay mixtures g or plasticity index greater than 7 dual symbols
< C s}
es % 4 = Greater than 6
8 2 SW Well-graded sands and gravelly 3 %% o C DE"/D“’Z
9 EN % =0 sands, little or no fines § ve3 |cC.= (Do) Between 1 and 3
[Te) 3-— <0 o gj“” D10X 60
< LG Wz 2 oRE
Sg | 8E| o& Poorly graded sands and gravelly | 5 7 4
= o oorly graded sands and gravelly |G g & ) _—
o | ,50 SP sands, little or no fines 2 &; @ | Not meeting both criteria for SW
2283 ° gl
<08 5 §8 Atterberg limi
nsa Jo . WAL g limits
S8 SM Silty sands, sand-silt mixtures ‘é o8 Attelrbet.rg.tllmltj pIc|>t beltc;w /j, line plotting in
= g. 81"’ 85 or plasticity index less than hatched area are
'g g2 'é g borderline
3 = N
8lp= . P classifications
= SC Clayey sands, sand-clay mixtures Atterbe.rg. Im."ts plot above "A” line requiring use of
or plasticity index greater than 7 dual symbols
w = % ML :gngfel‘gl:Crssl:lttsy ;?:;}Ilaf;nei/ ?i?edssén ds For classification of fine-grained soils and fine fraction of coarse-grained soils.
= f slight plasticit
5 T o ST pesely PLASTICITY CHART
— n z Inorganic silts, micaceous or
S - B MH diatomaceous fine sands or 6
> % silts, elastic silts Soils passing 425 um /
< = = A
o ® |5 Inorganic clays of low plasticity, 50 o
-; g E"g % cL gravelly cIays, sandy clays, 9 Equation of “A” line: P | = 0.73 (LL - 20) CH /
L ER v silty clays, lean clays W, pd
e | wmes % g R
o2 E °5 = B cl Inorganic clays of medium = “?“/
» a8 J£2 3 3 plasticity, silty clays o
0S| 025 £ 2 v
28| i 3 A
=e z2 2 Inorganic clays of high g2
= 5 <% " CH plasticity, fat clays & cL / MH or OH
(? x S 10 //
us [0 I
Z© Bo 2 oL Organic silts and organic silty clays Z I §QL.-.'V:|¥®9, ML or OL
w 5% gV of low plasticity 0 ‘ |
9 d g 0 10 20 30 40 50 60 70 80 90 100
Zo 3 . . LIQUID LIMIT
g = g o OH Organic clays of medium
g < ® to high plasticity
] . *Based on the material passing the 75 mm sieve
HIGHLY ORGANIC SOILS PT Peat and other highly organic Reference: ASTM Designation D2487, for identification procedure
soils see D2488. USC as modified by PFRA
SOIL COMPONENTS OVERSIZE MATERIAL
DEFINING RANGES OF
FRACTION SIEVE SIZE PERCENTAGE BY MASS OF Rounded or subrounded
MINOR COMPONENTS COBBLES 75 mm to 300 mm
PASSING | RETAINED | PERCENTAGE | DESCRIPTOR BOULDERS > 300 mm
GRAVEL Not rounded
coarse 75 mm 19 mm >35 % “and”
fine 19 mm 4.75 mm ROCK FRAGMENTS >75 mm
211035 % “y-adjective” ROCKS > 0.76 cubic metre in volume
SAND
coarse 4.75 mm 2.00 mm 101020 % some
medium 2.00 mm 425 um “ "
fine 425 pm 75 pm 01010 % trace ’OEA
SILT (non plastic) as above but ebo
or 75 pum .
CLAY (plastic) H by behavior A TETRATECH COMPANY
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PROJECT: PHASE [ DRILLING

CLIENT: VILLAGE OF BARONS

PROJECT NO. - BOREHOLE NO.

ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER L22101183.001 - 08MWO1
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN ELEVATION: 98.64m
SAMPLE TYPE [ pisTurseD 7] NoRECOVERY [ spT B acasng (][] sweweytuse [ core
BACKFILL TYPE [ sentonTe  ['0] peacraveL  []]]] stoush o] GROUT DRILL CUTTINGS 1] sanD
[v4
wi —_
€ = 2 | £
= SOIL FE NOTES& |S5l 5
g DESCRIPTION gl COMMENTS |2 g
< = oy
@1 % | R0 0 Bo
- 0 [\ TOPSOIL - clay, silty, sandy, damp, dark brown, rools, organics 1 =
; CLAY - silty, sandy, damp, Stiff, fow {0 medium plasiic, brown, race (oofs .
E_ ... trace to some sand, medium to high plastic, dark brown 98'0"§
1 | .. moist, dark grey brown ]
- B HE B e
- ... brown with dark brown motiing, high plastic clay inclusions . ‘ E - E 97.04
 , RN e :
o ey
- g sool
s Lo oo
3 E :
. .. damp e
— _ b=k 950.]
- ... moist .: — : B
4 aE% 3
C .. sandy, very molst to wet, soft to firm, low to medium plastic, sandstone :3 z : ]
AN fragments LT 94,03
n BEDROCK - claystone, siity, damp, low to moderate, strength, weathered, AN ]
E 5 grey, sandstone Inclusionrs SR EOR 0000 i ::: " .
= A 630
E 6 VLRI SES
- Eng of Borehole @ 6.1m E
C No Sespage or Sloughing on Complstion Tl ]
— 50mm PVC Standplpe Installed to 6.1m, e MR S 92.0.3
- Bottom 4.5m screened ]
F 7 :
3 910.3
SR T 1 IO 0 0% 000 O O .
2 ]
- 89.0 3
) . LOGGED BY: JL COMPLETION DEPTH: §.1m
#= EBA Engineering Consultants Ltd.[ReVIEWED BY:DM COMPLETE: 11/8/7008
DRAWING NO: B1 Page 1 of 1

ENVIRONMENTAL L22101183.001 PHASE It BARONS.GPJ EBA.GDT 09/0401



PROJECT: PHASE Il DRILLING

CLIENT: VILLAGE OF BARONS

PROJECT NO. - BOREHOLE NO.

ADDRESS: 124 MAIN STREET

DRILL METHOD: 150mm SOLID STEM AUGER

L22101183.001 - 08BH02

CITY: BARONS, AB

PROJECT ENGINEER: DERYCK MASTERMAN

SAMPLE TYPE [i] DisTuRBeD [ /] NORECOVERY ] sPT E acasing | snewey Tuse ] core
BACKFILL TYPE [ Bentonme [ peacraver  [I]T] stoucH fef GROUT .\ DRILL CUTTINGS SAND
v
. .
£ SOIL FE NOTES& | €
g DESCRIPTION g - COMMENTS B
< =
3 e
-0 [\ TOPSOIL - clay, siity, sandy, damp, dark brown, rools, organics 1 03
E CLAY - silty, sandy, damp, sfiff, low to medium plastic, brown, trace roots =
¥ 3
- ... dark brown mottiing, high plastic clay inclusions 3
- 5 =
- 5_5
E .. Irace sand, damp to moist, high plastic 3
- 2 = E
3 - 1o_§
:— ... sandy, molst, low to medium plastic, sandstone fragments -E
- 4 0 3
: "
:— BEDRbOCK - claystone, silty, damp, low to moderate, sirength, weathered, gcey 15_3
o own 3
F 5 = E
; ° B10 2oE
- End of Borehole @ 6.1m W E
C No Seepage or Sloughing on Completion =
- Backfiled with Cuttings & Bentonite E
7 3
;_ 2.3
:_ 8 __g
F 9 E
N 30—:
- 10 _ 333
. . LOGGED BY: JL COMPLETION DEPTH: 6.1m
&= EBA Engineering Consultants Ltd.[REVIEWED BY. DM COMPLETE: 11/8/2008
DRAWING NO: B2 Page 1 of 1

ENVIRON AL 122101983.001 PHASE Il BARONS.GPJ EBA.GDT 08/04/01



PROJECT. PHASE Il DRILLING

CLIENT. VILLAGE QF BARONS

PROJECT NO. - BOREHOLE NO.

ADDRESS: 124 MAIN STREET

DRILL METHOD: 150mm SOLID STEM AU

GER

122101183.001 - 08MWO3

CITY: BARONS, AB

PROJECT ENGINEER: DERYCK MASTERMAN

ELEVATION: 98.71m

SAMPLE TYPE [l DisTureeD [ ] NORECOVERY [X] sPT E acasive  []]] snewsytue [[f] core
BACKFILL TYPE [ sentonme  [o] peacraver  [[T] sLoueH o] GROUT DRILL CUTTINGS[:-] SAND
(04
w| od —
£ &2 el E
£ SOIL ZE NOTES & (E4l &
|
3 DESCRIPTION g d COMMENTS |& g
HYDROCARBONS (pom u
A R
- 0 N\ TOPSOIL - clay, sfity, sandy, damp, dark brown, rools, organics .
C CLAY - silty, lrace to some sand, damp, stiff, medium plastic, grey brown : 'E
3 | 9807
[ 1 .
E ... brown with dark brown mottling, high plastic clay inclusions L -;
3 - moist Lol 970
-2 Se2 .
E Y
L. £ ... dampto moist e 8
C Qe 9§o_:
- 3 | ... very moist to wet, soft to firm . .
» .. sandy, very moist to wet, soft to firm, low to medium plastic, sandstone SN =
. fragments Po[ =T, 3
C P 95.02
- 4 BEDROCK - claystone, siity, damp, low to moderate, strangth, weathered, S 4
- yellow brown e .
- ... grey brown e =
o Pt 94.0.]
- FERL S
F AE3 I
- e 903
L. 6 =2
o End of Borehole @ 6.Tm =
- No Seepage or Sloughing on Completion ]
- §0mm PVC Standpipe Instalied to 6.1m, 20 3
- Bottom 4.5m screened 92! g
- 7 ]
- 91,0_]
- 8 ]
" 9007
X ]
C 89.0.7
- 10 -

LOGGED BY: JL

COMPLETION DEPTH: 6.1m

COMPLETE: 11/8/2008

4= EBA Engineering Consultants Ltd.[REVEWED 8Y: oM

DRAWING NO: B3

Page 1 of 1
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PROJECT: PHASE Il DRILLING

CLIENT: VILLAGE OF BARONS

PROJECT NO. - BOREHOLE NO.

ADDRESS: 124 MAIN STREET

DRILL METHOD: 150mm SOLID STEMAUGER 122101183.001 - 08BHO4

CITY: BARONS, AB

PROJECT ENGINEER: DERYCK MASTERMAN

SAMPLE TYPE DISTURBED /] NoRECOVERY [X] ST E acasne  []]] stesy ruse [} core
BACKFILL TYPE [l BENTONITE  [2] PEAGRAVEL  [[[]] SLOUGH Fe] crouT DRILL CUTTINGS =2 SAND
4
—_ o §
£ £
: SOIL AE: NOTES& | €
g DESCRIPTION gid COMMENTS | 3
< =
%) M HYDROCARBONS {ppm
. = | Wb 500 B
- 0 [\ TOPSOIL - clay, silly, sandy, damp, dark brown, rools, organics 03
o CLAY - silty, trace to some sand, moist, stiff, medium plastic, grey brown -3
= ... damp to moist, dark brown mottiing, high plastic clay inclusions 3
ol E
g ;
al 5_5
E_ 2 ...moist _g
:;. 3 é
- ... sandy, moist, low to medium plastic, sandstone fragments 10_-_-
o BEDRQCK - claystone, silty, damp, low to moderate, strength, weathered, grey ‘T:_
C brown E
. 4 3
2 i
¥ 3
- grey 5
- ° 203
- End of Borehole @ 6.1m E
- No Seepage or Sloughing on Completion =
- Backfifled with Cutlings & Bentonite 3
F 7 E
- 253
" 8 _z
-9 30_5
- 19 333

&= EBA Engineering Consultants Ltd.

LOGGED BY: JL

COMPLETION DEPTH: 6.1m

REVIEWED BY: DM

COMPLETE: 11/8/2008

DRAWING NO: B4

Page 10f1
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PROJECT: PHASE Il DRILLING

CLIENT: VILLAGE OF BARONS

PROJECT NO., - BOREHOLE NO.

ADDRESS: 124 MAIN STREET

DRILL METHOD: 150mm SOLID STEM AUGER

L22101183.001 - 08BHOS

CITY: BARONS, AB

PROJECT ENGINEER: DERYCK MASTERMAN

SAMPLE TYPE ISTURBED NORECOVERY [X] sPT B acasine  [I]] sHeLpy TuBe CORE
BACKFILL TYPE ENTONITE peacGrAvEL  [[I]] sLougH o] GROUT DRILL CUTTINGS{".] SAND
v
£ g e .
FY
s SOIL wE NOTES& | €
=
g DESCRIPTION g i COMMENTS | %
<
17,3 MHYDROCARBONS (ppm
§ 200 400 600 (380 a
- 0 N\ TOPSOIL - clay, silty, sandy, damp, dark brown, roots, organics 03
- CLAY - silty, race to some sand, damp, siff, medium plastic, grey brown =
1 3
- ... damp to moist, dark brown mottling, high plastic clay inclusions 3
" 5_;
- ...Ioist 3
.2 E
E— 3 | ... very moist to wet, fim 10.3
- 4 .. sandy, moist, low to medium plastic, sandstone fragments 3
o BEBROCK - dlaystone, sitty, damp, ow to moderale, sirength, weathered, grey -é
- brown 154
-5 3
- . grey -3
- ° 203
- End of Borehole @ 6.1m 3
- No Seepage or Sloughing on Completion =
— Backfiled with Cuttings & Bentonite 3
7 3
— 23
F 8 =
- g 0
E 10 333

LOGGED BY: JL COMPLETION DEPTH: 6.1m

&= EBA Engineering Consultants Ltd.

REVIEWED BY: DM COMPLETE: 11/8/2008

DRAWING NO: BS

Page 1 of 1

ENVIRONMENTAL L22101183.001 PHASE Il BARONS.GPJ EBA.GDT 08/04101



PROJECT: PHASE il DRILLING

CLIENT: VILLAGE OF BARONS

PROJECT NO. - BOREMOLE NO.

ADDRESS: 124 MAIN STREET

DRILL METHOD: 150mm SOLID STEM AUGER

22101183.001 - 08MW06

CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN ELEVATION: 98.63m
SAMPLE TYPE {] norecovery D] set = acasve ][] srewayuse [f] core
BACKFILL TYPE [~] PEAGRAVEL [[]]] SLOUGH 7] GROUT Ky oriLLcuTTings++] sanp
4
UJ g -_—r—
— o |3
£ = 2| E
= SOIL AE NOTES& |S3| 5
b3 DESCRIPTION gl d COMMENTS |& g
5| = "WHYDROCARBONS (ppm w
I S A
-0 | ASPHALT Concrete (100mm) 5
. CLAY {FILL} - silty, sandy, trace gravel to 30mm, moist, firm to stiff, iow to 5
= medium plastic, yellow brown 0810, ]
- CLAY - sllty, trace lo some sand, damp, stifl, medium plastic, dark brown 3
- ... dark grey to black staining, strong hydrocarbon odor .
- .. MOt % E
- . _— . [=he} 97.0.3
- ... brown with dark brown mottling, high plastic clay inclusions ﬁ -1 ]
) ... grey mottfing B3 _ g .
L (-] -]
- g! B2 p Ak
3 ko] 3
C o -
- 3 E a2 ]
- ° B5 | X
- 8 :
= ... brawn, no staining, trace odor E 3
- ... sandy, very molst to wet, soft to firm, low to medium plastic, sandstone i 95.0.d
[ fragments E 7
C_ 4 ]
- | BEDROCK - claystone, silty, damp, low (o moderate, strength, weatherad, E -
o yellow brown, trace odor B E
- ... light grey g 4.0_5
F 5 :
- =
3 93.0.3
F 6 .
" End of Borehdle @ 6.1m 3
- No Seepage or Sloughing on Complelion .
— 50mm PVC Standpipe Installed to 6.1m, 92,0
- Bottom 4.5m screened 3
-7 N
- 9103
s :
= 80.0.
E :
- 89,03

&= E£BA Engineering Consultants Ltd.

LOGGED BY: JL COMPLETION DEPTH: 6.1m
REVIEWED BY: DM COMPLETE: 11/8/2008
DRAWING NO: B6 Page 1 of 1

ENVIRONMENTAL L22101183.001 PHASE Il BARONS.GPJ EBA.GDT 09104401




PROJECT: PHASE || DRILLING CLIENT; VILLAGE OF BARONS PRQJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER L22101183.001 - 08MWO7
CITY: BARONS, AB PROJECT ENGINEER:; DERYCK MASTERMAN ELEVATION: 98.47m
DISTURBED | /] NORecOVERY X] sPT Eacasing  [[]] sveLeyvue [J] core
entoNmE  |7] PEaGraveL  []T]] soua fed erouT DRILL CUTTINGS[+i] SAND
o
il
g g e | €
SOIL AE NoTES& |Eg £
DESCRIPTION o= COMMENTS (87 S
S = RBONS =
9 3 [
0 | ASPHALT Concrete (j00mmy). ]
- CLAY (FILL) - silty, sandy, frace gravel to 30mm, moist, firm to stiff, low to ]
o medium plastic, yeliow brown 98.0_2
C CLAY -silly, trace to some sand, damp, SUff, medium plastic, dark grey 3
1 brown =
f_ ... brown with dark brown mottiing, high plastic clay inclusions 4 903
- 3 | - greymottiing E.: x -
: §¥ HE L.
 , E
C .. 5andy, very moist to wet, soft to firm, low to medium plastic, sandstone :E = : :
"_ fragments T 95.0_
(- 4 | BEDROCK - claystone, sity, damp, fow fo moderale, sirength, weatheres, EI: X -
[ yellow brown, trace odor L 1
- oyl g8 I
- .. light grey L 94.0;::
= SE3 I
= bt 9303
:E_ g | - yelow brows ::: : 3
C End of Borehole @ 6.1m i .
C No Seepage or Sloughing on Complstion 92,0
n 50mm PVC Standpipe instailed to 6.1m, ]
o Bottom 4.5m screened .
N 00 0 9103
- ; =
5 RNERE 500
F o =
3 RN E 903
- 10 I :
. . LOGGED 8Y: JL COMPLETION DEPTH: 6.1m
&= EBA Engineering Consultants Ltd.[REVEWED By: oM COMPLETE: 11/6/2008
DRAWING NO: B7 Page 10f 1
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&= EBA Engineering Consultants Ltd.

LOGGED BY: JL

PROJECT: PHASE Il DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm CORE L22101183.001 - 08MWO8
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN ELEVATION: 98.64m
SAMPLE TYPE [l pisturseo  [7] noRecovery [X] sPr E acasve  []]] swetsytuse  [J] core
BACKFILL TYPE [0} sentonte  |<] peacraver  [[]]] sLousH . o4 GROUT NNJ ORILLCUTTINGS|*.{ SAND
fid
L] UL
m ——
€ = fod E
£ SOl %g NOTES& [Sg| 5
g DESCRIPTION g 4 COMMENTS |87 2
< an}
i T T
E 0 CLAY {FILL) - silty, some sand, trace gravel, damyp, stiff, medium plastic,
E [\ darkbiown 98.0.
g ; CLAY - silty, trace to some sand, damp, stiff, medlum plastic, grey brown :
-:; . . . 97,0
_:._ 2 ... brown with dark brown mottling, high plastic clay inclusions
3 \ 4
3 9&0,
E 3
E ... §andy, very moist to wet, soft to firm, low to medium pisstic, sandstone
3 fragments 95.0
= [ BEDROCK - dlaystone, Sy, damp, low o odérate, strength, weatherad,
3 = 94
E_ 5
:-E‘; 93.0.
= 6
;; 92.
=7
= ... yellow brown
? 9,
E_ 8 o Fo
3 . light grey Mof=le
= 9.
- 9 s
= b 800
E_ 10 SN
3 .. yellow brown :: = ::
- kel 880
E 1 NE
o ... dark brown shelis and coal specks of=[0s
3 | 670
E_ 12 SN
= R 860
E 13
;— 85.0
TN End of Borehole @ 13.7m
- No Seepage or Sloughing on Completion
= 50mm PVC Standplpe Instalied to 12.7m,
3 “ Bottom 4.5m screened 84.0.
= 830
E 16 1
COMPLETION DEPTH: 13.7m

REVIEWED BY: DM

COMPLETE: 11/8/2008

DRAWING NO: B8

Page 1 of 1

ENVIRONMENTAL L22101183.001 PHASE || BARONS.GPJ EBA.GDT 08104001




PROJECT: PHASE Il DRILLING

CLIENT: VILLAGE OF BARONS

PROJECT NO. - BOREHOLE NO.

ADDRESS: 124 MAIN STREET

DRILL METHOD: 150mm SOLID STEM AUGER

1.22101183.001 - 09MW09

CITY: BARONS, AB

PROJECT ENGINEER: DERYCK MASTERMAN

ELEVATION: 98.56m

SAMPLE TYPE DISTURBED | 7] NORECOVERY [ SPT K acasive  [[]] stewsy use ] core
BACKFILL TYPE [ | BENTONITE  ['7] PEAGRAVEL [[]]] SLOUGH o] GrROUT DRILL CUTTINGS=2] SAND
rvd
ud
T g g E
£ SOlL ZE NOTES & 5
£ w .
3 DESCRIPTION k= COMMENTS g
< w
[2,] MHYDROCARBONS (ppm
_ AL
[0 | ASPHALT =
- CLAY (Fill) - sily, sandy, gravel (sizes to 20mmy, rozen, low plastc, very -
b dark brown. 98.0..;
o CLAY (Lacusline) - silly, trace sand, stff, medwm plastic, damp, light 3
- greyish brown. -3
E_ 97.0_;
- ... soft, moist, high plastic, ofive brown, dark brown high plaslic mottle. ]
2 g ol
E ... sandy, very soft, low plastic, wet. . = E
- =t 95.0.4
- -.. dark olive brown, trace coal and oxide inclusions, some claystone e[k ]
T fragments. tolts =
— o 9404
" BEDROCK - claysfone, silty, damp, low strength, weathered, light yellow A .
C brown, frace odor. et ]
- L 9303
Z End of Borehole at6.1 m == 3
L No Seepage or Stoughing on Complstion .
~— 50mm PVC Standpipe installed to 6.1m, 920
o Bottom 3.0 m screened .
— 9103
- 9003
- 89.0.7

ENVIRONMENTAL L22101183.001 PHASE [l BARONS.GPJ EBA.GDT 00:6401

&= EBA Engineering Consultants Ltd.

LOGGED BY: JL

COMPLETION DEPTH: 6.1m

REVIEWED BY: DM

COMPLETE: 3/11/2009

DRAWING NO: B9

Page 1 of 1




PROJECT: PHASE 1i DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 1.22101183.001 - 09BH10
CITY: BARONS, AB PROJECT ENGINEER; DERYCK MASTERMAN
SAMPLE TYPE DISTURBED | /] NORECOVERY [X{] sPT Eacasne ][] snewsytuse []] core
BACKFILL TYPE [E seNTONITE  ['+] PEA GRAVEL SLOUGH Fed GrOUT RN ORILL CUTTINGS|:.{ SAND
vl
_ g A
s SOIL NE NOTES& | €
s DESCRIPTION g’ = COMMENTS g
= [mHyY
B 3 [
-0 | ASPRALT 03
; CLAY b(Fill) - silty, sandy, gravel (sizes to 25mm), frozen, low plastic, very dark =
o rown. 3
E i CLAY (Lacustrine) - sitty, trace sand, stif, medium plastic, damp, light greyish _'.5
- brown, trace white precipitates. 3
E- ... oft, moist, high plastic, olive brown, dark brown high plastic mottle. 5";
E , |- grey to black staining and strong ador. =
;_ ... No staining or odor. _g
-3 E
E ... sandy, very soft, low plastic, wet. _i
E' ... dark ofive brown, trace coal and oxide inclusions, some claystone fragements. -§
:_ 4 _E
L. BEDR(;CK - claystone, silty, damp, low strength, weathered, greyish brown, trace 15_é
- odor E
s E
- ... yeliowish brown. =
- ° 23
- End of Borehole at 6.1 m 3
- 7 3
- 25 3
E.. 8 _z
F g E
- 10 3
. . LOGGED BY: JL COMPLETION DEPTH: 6.1m
4= EBA Engineering Consultants Ltd.[REVIEWED BY: 0M COMPLETE: 3/11/2009
DRAWING NO: B10 Page 1 0of 1

ENVIRONMENTAL 122101183.001 PHASE Il BARONS.GPJ EBA.GDT 030445



PROJECT: PHASE Il DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER 1.22101183.001 - 09MW11
CITY: BARONS, AB PROJECT ENGINEER; DERYCK MASTERMAN ELEVATION: 98.82m
SAMPLE TYPE [ DISTURBED NORECOVERY [) SPT S acasine_ [TT] snersy tuse [J] CORE
BACKFILL TYPE [E¥] BeNTONTE  [:+] PEA GRAVEL SLOUGH "o GROUT DRILL CUTTINGSf+:] $aND
[id
€ g e | E
£ SolL g = NOTES & |4l =
3 DESCRIPTION iy COMMENTS |57 §
w
75 [ SR o
- 0 RED SHALE ]
C CLAY (Fil} - silly, sandy, gravef {sizes to 20mm), frozen, low piasilc, very -
- dark brown, trace white precipitates. 3
- CLAY (Lacustrine) - silty, trace sand, firm, medjum to high plastic, damp, 98.0 -
- 1 light olive brown, dark brown high plastic mottie. 7
_:—_— ... soft, moist. -g
C 97.0..]
- 2 .
— 1l v
o § 820
3 d [ 3
n g S 3
- ... 5ome gravel {sizes to 30 mm), very soft, wet, low plastic, dark ofive ;I . =
- brown, trace white precipllates, trace coal and oxide inclusions, some NEN 7
- dlaystone fragments. Po[=Ead 950
[ e -
- 4 ek ]
- AEX .
= :0 = L ont)
[ BEDROCK - claystone, silly, damp, low strength, wealhered, ight grey, :1 § 3
r lrace odor o* =l .
b o: : 940_'4
-5 Qe e
- ... yellowish brown. o' =h 4
- R I
= :' = * -
- .o . -
: 'n . :
- Lol 93.0.
- ¢ Co=5e 3
- End of Borehole al6.1 m 3
- No Sespage or Sloughing on Compietion =
— 50mm PVC Standpipe Instatled to 6.1m, .
- Bottom 3.0 m scresned 920,
-7 ]
- 910,
8 :
E 90.0.£
F 9 ]
g 10 0]
. . LOGGED BY: JL COMPLETION DEPTH: 6.1m
= EBA Engineering Consultants Ltd.[REVEWED BY. DM COMPLETE: 3/11/2009
DRAWING NO: B11 Page 1 of 1

NVIRONMENTAL 22101183001 PHASE if BARONS.GPJ EBA.GDT 02/04/01



PROJECT: PHASE Il DRILLING

CLIENT: VILLAGE OF BARONS

PROJECT NO. - BOREHOLE NO.

ADDRESS: 124 MAIN STREET

DRILL METHOD: 150mm SOLID STEM AUGER 122101183.001 - 08BH12

CITY: BARONS, AB

PROJECT ENGINEER: DERYCK MASTERMAN

SAMPLE TYPE [ DIsTURBED [ NORECOVERY [X] SPT ACASING  [[]] SHELBYTUBE []]] CORE
BACKFILL TYPE B8] entonme  [o] peagraver  [[]] stousn o4 GROUT N\ ORILL CUTTINGS ] SaND
vt
E
s SOIL e NOTES& | €
-}
& DESCRIPTION Y COMMENTS g
[a] E % [=
v IHYDROCARSONS
= | R . By

- 0 ASPHALT 03
- CLAY (Fii) - sitty, sandy, gravel (sizes to 25mm), frozen, low plaslic, very dark —
. brown, trace white precipitates. @ 3
1 3
- CLAY (Lacustrine) - silty, trace sand, firm, medium plastic, damp, light greyish @ E
- brown, trace white precipilates. 3
E— -.. 50ft, moist, high plastic, olive brown, dark brown high plastic motile. 5—f
C_ 2 3
- 103
= ... sandy, some gravel (sizes to 20 mm), low plastic, dark brown, trace ¢oal and —'5
C oxide inclusions, some claystone fragements. .
C 4 —E
; BEDROCK - claystone, silty, damp, low strength, wealhered, grey. 15—%
5 _E
- ... yellowish brown, 3
= 203
- End of Borehole at 6.1 m 3
L7 _E
- 23
- 8 =
F 9 30_5
E 10 333

ENVIRONMENTAL L22101183.001 PHASE Il BARONS.GPJ EBA.GOT 0804i01

&= FEBA Engineering Consultants Ltd.

LOGGED BY: JL

COMPLETION DEPTH: 6.1m

REVIEWED BY: DM

COMPLETE: 3/11/2009

DRAWING NO: B12

Page 1 of 1




&= EBA Engineering Consultants Ltd.

PROJECT: PHASE 1l DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER L22101183.001 - 09MW13
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN | ELEVATION: 98.77m
SAMPLE TYPE {/] norecovery X seT 5 acasnve  [[]] steLey Tuse CORE
BACKFILL TYPE {] PeacraveL  [Tf]] swousH "o GROUT N DRILL CUTTINGS [~ SAND
wl & -
— 2 ~—
= SoIL 7 NOTES& |f &
g DESCRIPTION g4 COMMENTS |5 g
= DROCARB i
UEA T A
- 0 ASPHALT 3
E CLAY (Fill - sity, sandy, gravel (sizes to 20mmy), ffozen, low prastic, very =
. dark brown, trace white precipitates. ]
- 98.0_3
- ! CLAY (Lacustrine) - silty, irace sand, firm, medium plastic, damp, light 3
C greyish brown, trace white precipitates. -
3 .. Soft, moist, dark brown high plastic mottle, olive brown. o70 E
E z
o |
= g g 1
: 980
F 3 HHE S ]
C d=r 3
L :. . o=t
- SRR
5 .. some gravel (sizes o 20 mm), soft, moist, fow plastic, dark brown, trace ik 9503
C 4 white precipitates, trace coal and oxide inclusions, some claystone hef=Le 7
- fragments. t: ' 3
- BEDROCK - claystone, sy, 6amp, low strenglh, wealhered, light groy. 1
n Lole ]
3 g 9403
5 o[~ .
- AR .
o QRN =
C =P .
- S I
- it 0302
F ¢ | . yellowish brown. Qe .
C End of Borehole at 6.1 m . —.;
C No Seepage or Sioughing on Completion _
— 50mm PVC Standpipe Instalied to 6.1m, 1
- Bottom 3.0 m screened 92.0. 5
F 7 3
- ERRR D 81,02
- 9003
] O noRo0 3 5a800 ]
: 8903
E 10 R REEEEE ]
LOGGED BY: JL COMPLETION DEPTH: 6.1m

REVIEWED BY: DM

COMPLETE: 3/11/2009

DRAWING NO: B13

Page 1 of 1

NVIRONMENTAL 1.22101183.001 PHASE {f BARONS.GPJ EBA.GDT 09/0401



ENVIRONMENTAL 1.22101183.001 PHASE il BARONS.GPJ EBAGDT 03/04R01

PROJECT: PHASE Il DRILLING CLIENT: VILLAGE OF BARONS PROJECT NO. - BOREHOLE NO.
ADDRESS: 124 MAIN STREET DRILL METHOD: 150mm SOLID STEM AUGER L22401183.001 - 09BH14
CITY: BARONS, AB PROJECT ENGINEER: DERYCK MASTERMAN
SAMPLE TYPE [B ISTURBED | 7] NORECOVERY [ SPT ACASNG  []]] SHELBYTUBE |J]] CORE
BACKFILL TYPE [ [:] Peacraver  [[T]] stoucs oY GROUT N ORILL CUTTINGSf:2] SAND
: SOIL FE NOTES& | €
z DESCRIPTION e COMMENTS | =
=
P 3 [ e
- 0 | TOPSOL 03
- CLAY b(Fil!) - silty, sandy, gravel {sizes to 20mm), frozen, low plastic, very dark -
- Town, =
E CLAY (Cacustrine) - silly, trace sand, firm, medium to high plastic, damp, greyish —§
- brown, trace white precipitates. 3
C .. very sofl, moist. 3
- ... dark brown high piastic mottie, olive brown. 53
F 2 _E
:._ 3 5...5...3...2... .... 10_5
- ... sandy, wet. .5
'-'_ ... some gravel (sizes to 20 mm), very soft, wet, low plastic, greyish brown, trace EEEREEEE —E
o 4 while precipitates, trace coal and oxide inclusions, some claystone 3
— fragmenls. =
2 g 3
; 5 BEDROCK - claystone, silty, damp, low skcengih, weaihered, greyish brown, s o° | ™ 0 @ 1 0 1 1 _5
E_ g | - vellowish brown, 20-2
- €nd of Borehole al 6.1 m 3
]
C 5 R N ‘§
Fo | faE et E
- 303
E 10 333
. . LOGGED BY: JL COMPLETION DEPTH: 6.1m
4= EBA Engineering Consultants Ltd.[REVEWED 8Y: oM COMPLETE: 3/11/2009
DRAWING NO: B14 Page 1 of 1




Water Well Report ) _ Page 1 of 1
~ )
D.: 1
A Water Well Drilling Report e e
e The data contained in this report Is suppiied by the Driller. The province disclaims responsibiiity for Its IDate Report Received:
’ acouracy. Measurements: imperial
1. Contractor & Weli Owner Information 2. Well Location
Drilling Company Appraval No.; 4or Sec Twp Rge Westof
INTERPROVINCIAL DRLG 9 pany LSD M
Clty or Town: Postal Code: EH 16 012 23 4
Location In Quarter
ellOwner's Name: Well Location tdentifier: OFT from Boundary
__ 0FT from Boundary|
P.0. Box Number; Malling Address: Postal Code: Lot Block Plan
City: Province: Country: ell Elev: How Obtain:
165 F1 Estimated
3. Drilling Information i8. Well Yield
Type of Work: Well Inventory {Proposed well use: st Date(yyyy/mm/dd): Start Time:
Reclaimed Well mestic 1958/02/10 11:00 AM
_ Materials Used: Anticipated Water Test Method: Baller
Drilied Requirements/day Non pumping 32FT
Fiowing Well: No Rate: Gallons 0 Galions tatic level:
s Present: No Oll Present: No Rate of water 15 Gallons/Min
|5. Well Completion removal: —
: "[Pate Startedtyyyyimmiddy: Date Completedlyyyyimmiad). [ochu, of PUmP oFT
Lithology Description - 1858/02/10 Fater iover at =
Well Depth: 96 FT Borehole Diameter: 0 Inches | '/ of
ggsolll& o Casing Type: Unknown Liner Type: umplng:
vel & Boulders Size OD: 5 Inches e OD: 0 Inches : Fomtopof —indhe
ssalgﬂ_és_g, gfg\g’ I | Thickness: 0 inches ail Thickness: 0 inches Ea"’;',f,"g“; go.mr?mdp‘:veh ®
i 1 ravel
Biue_Shaie {Bottom at: 96 FT Top:OFT  Bottom: 0 FT Depth glc; ;vsaetg[rlggl (feet)
hale - Drawdown Minutes:Sec Recove
o} Perforations Perforations Size: . ' it
:as;gaﬁ m: 0 FT to: O FT 0 inches x 0 Inches Total Drawdown: 0 T

Gray Water Bearing Sandstone

Blue Shale

0 Inches x 0 Inches
0 inches x 0 Inches

jif water removal was less than 2 hr

[duration, reason why:

erar:: oFT to: OFT Recommended pumping rate: 0
: . Gallons/Min
wh oFT o: O FT Recommended pump Intake: 0 F1
m; 0 FT to: 0 FT iype Pump Installed
creen Type: Screen 1D: 0 Inches ump Type:
m: OFT__ t0:0 FT Slot Size: 0 Inches :U’;np Model:

Screen [D: 0 inches
Slot Size: 0 Inches

Any‘}urther pumptest information?

Bottom:

=

Amount.

Iz
Geophysicai Log Taken;
etained on Flles:

Held: 0

Pitiess Adapter Type:
Drop Pipe Type:
tength: FT

ditionaf Test and/or Pump Data
hemistries taken By Drilier: No

Diameter: inches

Comments:

OWNER STATES CEALR, MEDIUM HARD WATER.

7. Contractor Certification
: UNKNOWN DRILLER

s well was constructed in accordance with the Water Waell
egulation of the Alberta Environmental Protection &
nhancement Act. All Information in this report is trus.

p-44

gnature Yr_Mo Day

Report 1 Pump Test 1 page1



Water Well Report ; ) Page 1 of 1
A Water Well Drilling Report WenD: T oweezis
e The data contained in this report Is supplied by the Drilier. The province disclaims responsibility for its IDate Report Received:
Vot roiney e e
1. Contractor & Well Owner Information 2. Well Location ,
Company Name: Driliing Company Approvai No.: 14or Sec Twp Rge Westof
ALBERTA ENVIRONMENT/EARTH SCIENCES DIVISION 90008 LSD M
alling Address: City or Town: Postal Code: SE 186 012 23 4
106 ST, OXBRIDGE PLACE EDMONTON AB CA TSK 26 Location in Quarter
ellOwner's Name Well Location Identifier: OFT from Boundary
TA ENV#0613E O FT_from Boundary
P.O. Box Number: Malling Address: Postal Code: Lot Block Plan
Province; Country: ell Elev: How Obtain:
[FT _ Not Obtain
. Drilling Information 16. Well Yield
ype of Work: Test Hole Proposed well use: est Date{yyyy/mm/dd): Start Time:
Reclalmed Well Unknown
ate Reclaimed: Materlals Used: Anticipated Water Test Method:
hod of Drilling: Drilled Requirements/day Non pumping  FT
Flowing Well: No Rate: Gallons 0 Galions tic level:
Gas Present: No Oll Present: No Rate of water  Gallons/Min
. Formation Log 5. Well Completion %ﬁ‘ﬁ'ft =
pth from Pate Started(yyyy/mm/dd): _ Date Compieted(yyyyAmm/da): o i, PUmP
round Lithology Description 1971/03/01 tor lovel ot FT
vel (foot) Well Depth: 85 FT Borehoie Dlameter: 0 Inches nd orf °
Clay Casing Type: fLiner Type: mDING:
2 Hard Shale Size OD: 0 inches Size OD: 0 inches istance from—Thdhes
8 Shale Jwall Thickness: 0 inches Wall Thickness:  inches p of casing to
] Hard Shale & Sandstone 1 o round level:
7 Siltstone ottom at: 0 FT Top: O FT Bottom: 0 FT Depth To water level (foet)
Hard Sandstone Porforations Perforations Size: Elapsed Time
6 l-is:'raa"lQSandstone m:OFT to: O FT 0 Inches x 0 Inches Drawdown Minutes:Sec Recovery
“Shale om: 0 FT to: 0 FT 0 inches x 0 Inches
= - m: 0 FT to: 0 FT 0 Inches x 0 inches
Water Bearing Sandstone erforated by: —
5 Shale & Sandstone oal . Fotal Drawdown: FT
om: 0 FT to: 0 FT If water removal was less than 2 hr
eat: duration, reason why:
m: 0 FT to: O FT
m: O FT to: 0 FT -
creen Type Screen ID; 0 Inches {Recommended pumping rate:

Slot Size: 0 inches

Gallons/Min

Screen 1D: 0 Inches
Slot Size: 0 inches

Recommended pump Intake: FT.
Type pump Instalied

Pump type:
1Pump modet:
. H.P.:
Bottom: Any further pumptest information?
Amount:

ditional Test and/or Pump Data
omistries taken By Drilier: No
Held: 0

Documents Heid: 1

Diameter

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

7. Contractor Certification
Driller's Name: UNKNOWN DRILLER
Certification No.:

This well was constructed In accordance with the Water Well
ragulation of the Alberta Environmental Protection &
Enhancement Act. All Information In this report Is true.

ignature Yr_Mo Day

Report 1



Water Well Report

Page 1 of 1

A F ""D - Report- Well 1.0 2068577
e The d%'a ntai:\edl seuppll ,mh Dmefm vinoe o ;:Ts responsivily for ts fel LD, _ NotVores
b The'Thforhation conhlne W Water Wall Drilling Repai™is witVérified by Alberta  {Date Report Recelved: 2007/03/09
Emaronment Environment Measurements:
1. Contractor & Well Owner Information 2. Well Location
Company Name: Drilling Company Approvai No.: i/4or Sec Twp Rge Westof
UNKNOWN DRILLING COMP. 10 10 LSD
lling Address: City or Town: Postal Code: _SE 16 012 23 4
NKNOWN Cocation In Quarter
eliOwner's Name: Well Location Identifier: FT from N Boundary
LTA ENV - 611E FT fromioek E Boundary
.0. Box Number: . 1l : "~ Postal . Lot B Plan
Fop o p A . b e frostal Cpge:.. )
! [ 1 Provifice:] T | == T BT \Well Elev: How Obtain:
L ' AB T : CA. | o [FT Not Obtaln
ation . Well Yield

Proposed well use:

est Date(yyyy/mm/dd): Start Time:

Observation
Materials Used: Unknown Anticipated Water Test Method:
ethod of Drilling: Rotary equirements/day Non pumping  FT
|Flowing Well: No Rate: Gallons Gallons tic level:
Gas Present: No Qil Present: No Rate of water  Gallons/Min
4. Formation Log 5. Well Completion |gamomv::)|f. —
Depth from . _ ) N Date Started( Immldg): Date Completed(yyyy/mm/dd): op . pump
Lgmund Lithology Descfiption;” ™" 1o7{f03/12 - T ey iiane erioveial FT
level (feet) i1 i § - ! | -4WellDeph; BBFT o =Borehole Dismeter: Inches /'
Y | .iCasing Temhﬁr Unknown
" ISize OD: Inches ___ISize'OD: Inches Di tance from _ inches
all Thickness: inches ail Thickness: inches :of casing to
. . i round ievel:
Bottom at: FT Top: T Bottom: FT Depth To water level (feet)
5 - Elapsed Time
rr'f‘?rg'?%g:s” mm’:g‘:;‘;g:e' Drawdown Minutes:Sec Recovery
from: FT to: FT inches x Inches
from: FT to: FT Inches x inches
Perforated by: Unknown
e § o e o e al“ﬁﬁknoWn e ',r F,W‘WA p»»wa,» Total Drawdown: FT
i : i1 wffrom: ELe N B H‘ If water removal was less than 2 hr
! i al: Unkn i ! kiuration, reason why:
- Dodromc FT 1 P g -
eal: Unknown
om: FT t0: FT
[Screen Type: Unknown Screen ID: inches Recommended pumping rate:
from: FT_ to: FT Slot Size: Inches llons/Min —
¢creen Type: Unknown Screen ID: Inches Recommended pump intake: FT
om: FT__to: FT Slot Size: inches ype pump Installed
creen Installation Method: Unknown Pump type:
Fitings Pump modei:
P e e g :.L,n::: 7 : Boftom: Ll.ruknown Ar'\y'}urther pumptest Information?
( lf Pl f/f | w Size: | ... Amount: Unknown
i B i _ [Ceobhysical L.ogiTaken: { {
T . ! =Retdined'on les: e | el
Addltional Test and/or Pump Data
hemistries taken By Driller: No
Held: Documents Held:
iPltless Adapter Type:
Drop Pipe Type:
L.ength: Diameter:
omments:
Forp sy N I
I REIEED
t a? ; "|' v [ L 1 [P
;ontractor Certification
: UNKNOWN DRILLER10
rification No.: 10

Ignature

is well was constructed In accordance with the Water Weil
wlation of the Alberta Environmental Protection &
nhancement Act. All information In this report Is true.

Yr Mo Day

Report 1



Water Well Report _ Page 1 of 1
) )
(T 1D 0194105
A Water Well Drilling Report e Vorifed: Frold
e The data contained In this report is supplied by the Driller, The province dlsclalms responsiblilty for its |Date Report Recelved: 1981/05/27
» Alberts acouracy. Measurements: Imperial
1. Contractor & Well Owner Information 2. Well Locatlon
Company Name: Drilling Company Approval No.: 1/4or Sec Twp Rge Westof
ALBERTA ENVIRONMENT/EARTH SCIENCES DIVISION 89098 LSD M
il Clty or Town: Postal Code: SW__ 15 012 23 4
EDMONTON AB CA T5K 206 Lo:oag_?_n It'\"(,)uarter Bound
Well Location identifier: m undary
- OFT__from Boundary
P.0. Box Number: Malling Address: Postal Code: Lot Block Pian
City: Province: Country: ell Elev: How Obtain:
v " 3176 FT Estimated
3. Drilling Information . Well Yield _
ype of Work: Test Hole 'ﬁroposed well use: est Date(yyyy/mm/dd): Start Time:
Unknown
Materials Used: Anticipated Water
Method of Drilling: Rotary Requirements/day FT
: Rate: Gallons 0 Gailons
: Oll Present: No Gallons/Min
. Formation Log 5. Well Completion roval T
Depth from Date Started{yyyy/mmdd): _Date Completed(yyyy/mm/dd): forc
round Lithology Description 1980/11/09 1980/11/20 Nater lovel ol FT
el (feet) Well Depth: 200 FT Borehols Diameter: 0 Inches |~ '
10 Silt : iCasing Type: iner Type: umping:
5 Shale Size OD: 0 inches ize OD: 0 Inches Distance from— nohes
1 Slity Shale [Wall Thickness: 0 Inches all Thidkness; 0 Inches b of casing to
£ Sandstone { X ] . ground level:
lagl ghaz,e = Bottom at: 0 FT op: O FT Bottom: 0 FT Depth -Ero water level (feet)
andstone : T lapsed Time
- —ri R o e s Cravicun Mewienses Recvery
100 Sandelone m: 0 FT to: 0 FT 0 Inches x 0 Inches
104 2nae m: 0 FT to: 0 FT 0 Inches x 0 Inches
107 Sandstone erforated by:
110 Shale Seal: Total Drawdown: FT
112 Sandstone m: 0 FT to: 0 FT If water removal was less than 2 hr
115 Shale Seal: duration, reason why:
120 Sandstone from: 0 FT t0:0 FT
135 Shale _ISeal:
137 Sandstone Jrom: 0 FT t0:0FT
138 Shale [Screen Type: Screen iD: 0 Inches ecommended pumping rate:
140 Sandsfone m:OFT _ t0: 0 FT Slot Size; 0 Inches allons/Min —
141 Shale creen Type: Screen 1D: 0 Inches Recommended intake: FT
148 Sandstone ffrom:OFT to: 0 FT Slot Size: 0 Inches ype pump Installed
0 Shaie [Sereen Installation Method: ump Wz‘; ;
196 Sandstone JFittings Bott ;u';np model:
198 Shale ‘F—W : OROM: ny further pumptest Information?
oo Sandstone Pack: fany further pump o6
- rain Size: Amount:

Held: 0

ditional Test and/or Pump Data
hemistries taken By Drilier: No

Documents Held: 4

Diameter:

mments:

WNER STATES WELL CORED.

Contractor Certification

UNKNOWN DRILLER

Is well was constructed in acoordance with the Water Well

uiation of the Alberta Environmental Protection &
nhancement Act. All Information in this report s true.

ller's Name:
rtification No,:
Ignature

Yr__Mo_ Day

Report 1
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) )
A Water Well Drilling Report o vonted: heact
e The data contained In this report Is supplied by the Driller. The province disclalms responsibility for Its {Date Report Received: 1986/02/17
accuracy. Measurements: impetial
1. Contractor & Well Owner Information 2. Well Location
Company Name: Drilling Company Approval No.: 14or Sec Twp Rge Westof
B 99999 LSD M
City or Town: Postal Code: 14 16 012 23 4
UNKNOWN AB CA cation In Quarter
ellOwner's Name: Waell Location Identifier: OFT from Boundary
C# TH 28-76 OFT from Boundary
0. Box Number: Mailing Address: Postal Code: t Biock Pian
City: Province: - [ Elev: How Obtaln:
v * Cotntry 153 FT Survey-Tra_
3. Drilling Information {6. Well Yield
ype of Work: Coal Test Hole Er?oposed well use: est Date(yyyy/mm/dd):Start Time:
eclaimed Well er
ate Reclaimed: _Materials Used: ticipated Water
illing: [Requirements/day
Flowing Well: No ' Rate: Gallons IO Gallons
Gas Present: No Oll Present: No v Gallons/Min
4. Formation Log 15. Weli Completion — e
Depth from Date Started(yyyy/mmidd): _Date Completed(yyyylmmidd): Jocian.0! PumP
ground Lithology Description 1976/06/13 ator lovel st FT
kﬂ(fge_t)_ __ I Depth: 674 FT Borehole Diameter: 0 Inches,
5 Brown Till sing Type: Liner Type: .
15 Brownish Yellow Till [Size OD: 0 Inches Size OD: 0 inches Jetance from  Tnches
22 31'%:*'" Medium Gralned Sandstone [Wall Thickness: 0 Inches Wall Thickness: 0 Inches p of casing to
vel:
g 3"?1'{"&?2 Ygilf?av:; Shale ottom at: 0 FT Top: 0FT  Bottom: 0 FT “""Azp‘;,' To water Tevel 850
y e : = - El d Time
35 éfgée'ﬂs" Gray Shale erft?rggnts COFT OP t'arforatlon(s) ISI:'ﬁ Drawdown bﬁll:l?tes:Sec Recovery
0 Light Gray Fine Gralned Sandstone T OFT 0 0 jncnes x 0 inches
: d es x 0 inches
5 Gray Fine Grained Shale & Sandstone m: 0 FT to: 0 FT 0 Inches x 0 Inches
0 Gray Silty Shale & Sandstone Perforated by: _
85 Cray Fine Gralned Shale & Sandstone Seal. Total Drawdown: FT
90 Greenish Gray Fine Grained Shale & m:0FT to: 0 FT Jif water removal was less than 2 hr
Sandstone Seal: duration, reagson why:
95 Creenish Gray Shale lrom: 6 FT to: 0 FT
100 Greenish Gray Fine Grained Shale & Seal:
Sandstane m: 0 FT t0: 0 FT
110 Greenlsh Gray Fine Gralned Shale & Screen Type: Screen ID: 0 Inches Recommended pumping rate:
‘ Sandstone m:0FT__to: 0 FT Slot Size: 0 Inches alions/Min
120 Greenish Gray Bentonitic Shale & T Screen 1D: 0 Inches Recommended pump intake: FT
Sandstone_ : Slot Size: 0 Inches Type pump Installed
130 Greenish Gray Slity Shale & Sandstone een Installation Method: Pump type:
Brownish Gray Bentonitic Shale & Fitings ump model:
136 Sandstone Top: Bottom: fLP.:
145 Greenish G@y__s_rlglgm\___m_tg&_____ Dack: Any further pumptest information?
180 Brownlsh Gray Bentonitic Shale & CrainSize: = Amount;
Sandstone Geophysical Log Taken: ELECTRIC and GAMMA
185 Greenlsh Gray Bentonitic Shale & Retained on Files: ELECTRIC yes and GAMMA yes
Sandstone ditonal Test and/or Pump Data
175 Brownish Green Bentonitic Shale & Chemistries taken By Oriller: No
Sendstone = Held: 0 Documents Held: 6
180 Brownish Gray Fine Grained Shaie & Iless Adapter Type:
Sandstone rop Pipe Type:
185 Gray Fine Gralned Shale & Sandstone Length: Diameter:
190 Brownish Gray Shale & Sandstone mments:
105 Brownish Gray Bentonltic Shale & 345'-365' SHALE, SILT & FOSSILS
Sandstone _
00 Brownish Gray Shale
08 Brown Shale & Coal
10 Brownish Gray Bentonltic Shaie
15 Brownieh Gray Bentonitic Shale & 7. Contractor Certification
2 Dark Gray Bentonltic Shale gg:u:;'s fJamﬁ UNKNOWN DRILLER
2 Carde i o cation No.:
29 mggicggglgle—%m‘—%%?— This well was constructed in accordance with the Water Weli
36 Sandstone regulation of the Alberta Environmenta! Protection &
n) Dark Brown Carbonaceous Shaie ..Inhancement Act. All information in this report [s true.
2 == —-—~——-—_Js gnature Yr Mo Day]
45 Brown Shale
50 Brownish Gray Bentonitic Shale &
Sandstone
60 Brownish Gray Shale
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{s]s) tSrownish ray dentonitic Shate
76 Brownish Gray Bentonltic Shaie &
Sandstone
Gray_Shals
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Water Well Report ) | Page 1 of 1
A Water Well Drilling Report Mep Vorifed: ot vered
e The data contalned in this report is supplied by the Drifler. The province disclaims responsibliity for Its Date Report Recelved: 1969/12/10
Aberto acouracy. Measurements:
1. Contractor & Well Owner information L 2. Well Location
mpany Name: Dritlling Company Approvai No.: 14or Sec Twp Rge Westof
HENNING DRILLING LTD. _ LSD M
Malling Address: City or Town: Postal Code: 14 16 012 23 4
Lacation In Quarter
ellOwner's Name: Well Location Identifier: OFT from Boundary
RONS OIL 0FT__from Boundary]|
.0. Box Number: Malling Address: Postal Code: Lot Block Plan
BARONS -
City: Province: Country: ell Elev: How Obtaln:
Not Obtain _
3. Drilling information . Well Yield
of Work: New Well Emposed well use; est Date(yyyy/mm/dd):Start Time:
Injection
Materials Used: nticipated Water Test Method:
— [Requirements/day on pumping FT
2 Rate: Gallons lo Gallons tatic level:
(Gas Present: No Qll Present: No ate of water  Gailons/Min
4. Formation Log 5. Well Completion ls'm%;v%,f omp FT
Depth from Date Started(yyyy/mm/dd): Date Completed(yyyy/mm/dd); n?aP ke: pume
ground Lithology Description - 1067/02/01 Nater lovei st T
eve (feet) \Well Depth: 555 FT Borehole Diameter:  inches |-\’
i Brown Clay Casing Type: ner Type: Unknown mping:
0 Shale Size OD: 0 inches ize OD: 0 Inches Distance from _inches
g Dark ds?:le Wall Thickness: 0 inches ail Thickness: 0 Inches p of casing to
Sandstone T E
ZE I B X . nd level:
Hard Unknown Perforations Perforations Size: Elapsed Time

1] [ 1] g dur

Hard Unknown

ol

m; 316 FT to: 354 FT
m: 370 FT to: 407 FT

0 inches x 0 Inches

TS5

Shale

0 Inches x 0 Inches

Drawdown Minutes:Sec Recovery

: 510 FT to: 547 FT

0 Inches x 0 Inches

otal Drawdown: FT

If water removal was less than 2 hr
duration, reason why:

m:0FT t0:0FT
oal:

m; O FT t0: 0 FT
eal:
om: 0 FT t0: 0 FT

Screen iD: 0 Inchaes

Recommended pumping rate;
Gallons/Min

Slol Slze: 0 Inches
Screen ID: 0 Inches
Slot Size: 0 Inches

Recommended pump Intake: FT

ype pump Installed

Bottom:

IPump type:
Pump model:
H.P.:

IAny further pumptest information?

Itonal Test and/or Pump Data
hemistries taken By Drifler: No
: 0

Documents Held: 7

Diameter:

WNER STATES INJECTION TEST INCLUDED IN FILE.

. Contractor Certification
riller's Name: UNKNOWN DRILLER
ification No.:

s well was constructed In acoordance with the Water Well
ulation of the Alberta Environmental Protection &
Enhancement Act. All information in this report is true.

ignature Yr Mo Day

Report 1
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GENERAL CONDITIONS

GEO-ENVIRONMENTAL REPORT

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

1.0 USE OF REPORT AND OWNERSHIP

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

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

2.0 ALTERNATE REPORT FORMAT

Where EBA submits both electronic file and hard copy versions of
reports, drawings and other project-related documents and
deliverables (collectively termed EBA's instruments of professional
service), only the signed and/or 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.

General Conditions - Geo-environmental Report.doc
CONSULTING ENGINEERS & SCIENTISTS = www.eba.ca

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.

4.0 INFORMATION PROVIDED TO EBA BY OTHERS

During the performance of the work and the preparation of the
report, EBA may rely on information provided by persons other than
the Client. While EBA endeavours to verify the accuracy of such
information when instructed to do so by the Client, EBA accepts no
responsibility for the accuracy or the reliability of such information
which may affect the report.

EBA, A TETRA TECH COMPANY



