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EXECUTIVE SUMMARY
MMM Group (MMM) was retained to carry out a site specific risk assessment of the former “Nuisance
Grounds” or landfill site in the Town of Mayerthorpe, the presence of which is impacting future
development plans for a number of Town property owners.
For the purpose of meeting the objectives of the Town to determine if there is any supporting rationale for
approval of site development permits within 300 m of the former landfill, MMM Group (MMM) completed a
Site Specific Risk Assessment of this landfill site.
Based on the Scope of Work carried out and the investigation results, the following conclusions can be
made:
1.

The results of groundwater monitoring were inconclusive as water wells upgradient of the landfill
area were dry and the background water quality was not determined, but the groundwater flow
direction is inferred from the soil stratigraphy and area topography, as being northwest towards
the creek. There is little likelihood of any of the neighbouring residents being exposed to impacted
groundwater due to the gradient away from the residences and significant vertical elevation
difference.

2.

Landfill gas levels were low and are likely to only decrease as there is very little source organic
matter. Therefore, it is not considered to be a concern for neighbouring residents.

3.

The adjacent Water Supply Well 6 (WSW6) is considered to be hydraulically isolated from the
shallow groundwater due to the presence of 12 metres of clay separating the shallow stratigraphy
from the deeper groundwater aquifer.

4.

The hydraulic conductivity of the silty clay on site indicates that horizontal migration of
groundwater would be relatively slow which would mitigate any potential impacts.

5.

Test pitting indicated a significant amount of mostly inert debris including glass, metal, jars,
pottery, etc. A test pit closest to the former hospital site also showed pill bottles indicative of
garbage from that source.

6.

There were no visible signs of leachate breakout, vegetation stress or other evidence of landfill
impact. There was also no evidence of flies, vermin or litter that could potentially impact
neighbouring properties.
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7.

The conditions noted in the former landfill do not indicate the necessity for special mitigation or
restrictions on development for residences (including basements) on the east side of Highway 22.

8.

There is also no reason to restrict development on Lac Ste. Anne County adjacent properties
outside the Town Limits if the residents are not using the shallow groundwater for domestic water
supply.

9.

The existing structures on the Teen Shelter property are not considered at risk of being impacted
by the former landfill; however, if additional development is anticipated, particularly downslope
closer to the former landfill area, additional investigation would be warranted to confirm the
presence/absence of debris or other limiting soil conditions in the area.

10.

The use of a mandated landfill setback in development regulations assumes the presence of
landfill impacts, either known or unknown. The information from this, or any subsequent
investigations, can be used to make development decisions in lieu of setbacks.
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1.0

INTRODUCTION

MMM Group (MMM) was retained to carry out a site specific risk assessment of the former “Nuisance
Grounds” or landfill site in the Town of Mayerthorpe, the presence of which is impacting future
development plans for a number of Town property owners.
The former landfill site is located in NE 29-57-8-W5 on the north side of the Town of Mayerthorpe
(Figure 1.1). The site is legally described as Plan 704 ET and is approximately 150 m west of Highway 22
(Rge Rd 84) in the valley of the Little Paddle River. The landfill site was reportedly in use until the 1970’s
when it was reclaimed by the standards of the time. The site is currently overgrown with trees and brush
and the landfill limits are not visually apparent.
In the Town, there are 23 properties within a 300 m radius of the landfill which by regulation is the
minimum allowed setback for development. Property development in this area of the Town predates the
landfill closure and application of the setback requirement, but any future upgrading or redevelopment of
these properties requires that the Town and Subdivision Appeal Board approve a variance from this
setback.

1.1

Scope of Work

For the purpose of meeting the objectives of the Town to determine if there is any supporting rationale for
approval of site development permits within 300 m of the former landfill, MMM Group (MMM) submitted a
proposal on August 3, 2007, that outlined the following proposed methodology for Site-Specific Risk
Assessment of this landfill site.

1.2

Task 1 – Project Initiation and Opening Meeting

Upon receiving authorization to proceed, we will attend an opening meeting to:
1.

Review scope of work and methodology.

2.

Review schedule and budget.

3.

Review of special requirements regarding land access, safety, confidentiality, photo permission,
etc.

4.

Obtain any other available site information, reports, etc.
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BelMK Engineering Ltd.
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We will also make arrangements with the Town to schedule the fieldwork and complete underground utility
locates.

1.3

Task 2 – Information Review and Site Inspection

A review of existing information including prior surveys, environmental investigations, aerial photographs,
plus interviews with knowledgeable personnel and other information will be carried out to determine landfill
location, history, nature of deposited materials and stakeholder issues. Also, the existing hydrogeological
information will be reviewed to determine the potential for hydraulic connection between the nearby
municipal water supply well and the shallow groundwater. At this time, a site inspection will be carried out
to look for signs of exposed refuse, leachate breakout, vegetation stress and other signs of landfill impact
that will assist in providing rationale for the risk assessment and determining monitoring well locations.
The inspection will enable us to become familiar with area land use, potentially impacted properties, other
receptors, or potential sources of impact.

1.4

Task 3 – Monitoring Well Installation

Four groundwater monitoring wells will be installed in the vicinity of the landfill, one of which will be located
upgradient; two downgradient; and one approximately in the middle of the former landfill to confirm
existing stratigraphy and presence/absence of odours or visual evidence of landfill impacts on soils or
groundwater. The nature and depth of any landfilled material will be recorded. Soil samples will be
visually examined for signs of impact. Any unusual odours will be noted.
It is anticipated that the wells will be drilled to a minimum depth of 1 metre below the shallow groundwater
interface or to one metre below the disturbed area of the landfill, whichever is deeper. If necessary, one
of the wells will be drilled to a deeper depth to confirm at least a 5 metre separation of impermeable
material from the Domestic Use Aquifer. The wells will be constructed with SIL-9 sand filter-pack to
prevent cross-contamination between soil and groundwater. Following installation, they will be purged/
monitored for groundwater depth, hydrocarbon and methane vapour levels. The well locations will also be
surveyed for horizontal and vertical control.

1.5

Task 4 – Well Monitoring and Landfill Gas Assessment

After allowing groundwater levels to stabilize following purging, the four wells will be monitored again for
methane vapour levels, and groundwater depth. Water samples will be obtained for laboratory analyses.
The wells will be sampled and analyzed for routine potability (including major ions) and metals. In addition,
a shallow landfill gas survey will be carried around the perimeter of the landfill to confirm the levels (if any) of
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soil landfill gas. In addition, surface water samples will be taken from Little Paddle River, one upgradient and
one downgradient of the landfill site as an indication of impact on surface water.

1.6

Task 5 – Analytical Program

Four groundwater samples will be submitted for laboratory analyses of Routine Potability and metals. The
samples will be analyzed at the Maxxam Analytical Services laboratory in Edmonton. The lab is ISO
17025 Certified.
The results of the groundwater analyses will be compared, in tabulated form, to the appropriate criteria
from the Alberta Tier 1 Soil and Groundwater Remediation Guidelines (2007) in order to assess the
impacts of elevated parameters found.

1.7

Task 6 – Data Analysis and Reporting

Information obtained from the tasks will be provided in a written report. The groundwater data will be
compared (as previously discussed) to the appropriate guidelines. The presence or absence of off-site
impacts related to the presence of the landfill will be discussed. Conclusions and recommendations will
be provided indicating the presence/absence of potential impacts within the 300 m setback radius and
potential mitigation options.
Authorization to proceed with the above scope of work was received from the Town of Mayerthorpe on
August 10, 2007. The surface water sampling of the Little Paddle River was eliminated upon subsequent
discussions with the Town.
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2.0

FIELD INVESTIGATIONS

2.1

Landfill Limit Survey

The approximate limits of the “Nuisance Ground” as delineated in a 1928 survey were surveyed in the field
as a guide to correlating field data and observations to the previously established limits. The corners of
landfill site (Figure 2.1) were staked and, as they are in bush, offset stakes or flagging was placed to
assist in finding them.

2.2

Location of Utilities

An Alberta One-Call utility locate was carried out prior to installing the monitoring wells to avoid conflicts
with their installation and to determine if there are conduits for off-site impact of leachate. All
underground utilities were running parallel to Highway 22 or were installed farther south or southeast to
service the Teen Shelter or the residences on 53 Avenue. There were no utilities in the historical landfill
area and therefore no potential conduit for leachate or landfill gas to impact off-site properties.

2.3

Monitoring Well Installation

Four boreholes (MW1, MW2, MW3 and MW4) were drilled at the site to depths ranging from 4.0 m to
9.75 m deep using a track-mounted solid stem auger drilling rig on September 7 & 13th, 2007. All of the
boreholes were terminated within a silty clay or shaley clay till. The borehole locations (Figure 2.1) were
selected on the basis of availability of access and to provide data from upgradient and downgradient of the
former landfill. Borehole MW1 was drilled upgradient of the landfill; Borehole MW2 was drilled at the
upper edge of the landfill; and Boreholes MW3 and MW4 were drilled downgradient.
Monitoring wells were completed by inserting a 50 mm diameter PVC pipe consisting of three 3.0 m long
solid sections joined to a #10 slotted section of pipe extending to the founding depths. Commercially
graded silica sand was placed around the slotted section of pipe. The remainder of each hole was filled
with bentonite chips to isolate the well from surface water. A slip cap was installed on the bottom of the
standpipe. The top was fitted with a valve adapter for obtaining gas samples. Steel stick-up protectors
were grouted in to complete the well installations.
The boreholes were surveyed for vertical elevation as compared to an Alberta Survey Control Marker
(ASCM) at the corner of the Mayerthorpe Works Yard property about 200 m south of MW1. The
elevations are shown on the Borehole logs (Appendix A). The wells were subsequently monitored for
methane vapours, and to obtain groundwater samples for analysis.
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2.3.1

Soil Stratigraphy

Below the surface covering of topsoil or organic rootmass, the soil stratigraphy was generally
characterized by silty clay or silty clay till with some sand lenses, and with greater depth (particularly
Boreholes MW3 and MW4), some shale pieces.
The soil stratigraphy is shown on the borehole logs in Appendix A.

2.4

Test Pit Excavation
th

Four test pits (TP-5 to TP-8) were excavated by backhoe on September 19 , 2007, in areas of visible
debris and in the general vicinity of the surveyed landfill area. The locations are shown on Figure 2.1.
The test pit observations are as follows:
TP-5 – located SE of MW3; part way down embankment

► Roots top 0.5 m then dark brown silty clay
► Area 3m x 3m, depth 1.5 m
► Soil matrix contained glass, bones, pottery, brick, bottles and scrap metal debris below 0.5 m deep
TP-6 – located just east of a trail, downslope of the surveyed area

► roots and topsoil top 0.6 metres then dark brown silty clay
► area 4m x 4m x 2m deep
► bricks, pottery, glass, bones and scrap metal below 0.5 m deep
TP-7 – located 5 m south of MW2

► roots and topsoil to 0.5 m deep then brown sandy silty clay
► area 1.5 m x 2 m x 2 m deep
► soil matrix contained glass, bottles, jars, metal, tin cans, light bulbs, pill containers below 0.5 m deep
TP-8 – located NE of MW2

► roots and topsoil to 0.25 m deep then high plastic brown silty clay which turned brown below 0.75 m
► area 4m x 5m x 1.75 m deep
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► no refuse or debris observed
TP-7 contained the most debris followed by TP-5, TP-6 and no debris in TP-8. There was no evidence of
organic matter with the exception of plant roots and some large (beef) bones.

2.5

Visual Inspection

A visual inspection of the site indicated the presence of rusted metal debris (old stoves, canisters, jerry
cans, etc.) entrained in and adjacent to the embankment which extended along the south end and to the
east of the surveyed nuisance area. There was also the remains of an old car chassis in the northwest
portion of the surveyed area. There was no sign of leachate breakout, vegetation stress or other evidence
of landfill impact.

2.6

Landfill Gas Monitoring

The four monitoring wells were fitted with a valve to allow sampling of soil gases as an indication of the
presence of landfill gas. An Alberta One-Call utility locate was carried out prior to installing the monitoring
wells to avoid conflicts with their installation and to determine if there are conduits for off-site impact of
leachate. All underground utilities were running parallel to Highway 22 or were installed farther south or
southeast to service the Teen Shelter or the residences on 53 Avenue. There were no utilities in the
historical landfill area and therefore no potential conduit for leachate or landfill gas to impact off-site
properties.
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3.0

RESULTS AND DISCUSSION

3.1

Groundwater Monitoring

Four groundwater monitoring wells were drilled on site to depths ranging from approximately 8 metres
deep; one in the surveyed area; one at the edge and downgradient; one cross-gradient to the west; and
one upgradient of the site. The background well and the one in the surveyed area were dry; but the other
two contained water and were sampled. We can’t confirm the groundwater flow direction and gradient by
direct measurement, but groundwater flow direction (as shown on Figure 2.1) is inferred from the soil
stratigraphy and area topography, is likely northwest towards the creek. The monitoring results are shown
in the attached Table 3.1.
Upon purging by removing three groundwater volumes, the two monitoring wells that had water were
sampled for general potability and metals. The samples were preserved as necessary and submitted to
Maxxam Analytics laboratory in an ice-filled cooler with a Chain of Custody form.
The results (Tables 3.3 & 3.4) indicate some exceedances of the Alberta Tier 1 Groundwater Remediation
Guidelines for the inorganic parameters of Total Dissolved Solids and iron. Some metals including
arsenic, barium, chromium, lead, nickel and zinc exceed the Tier 1 criteria as well. This is not considered
a concern with respect to redevelopment in the adjacent residential areas as there is no exposure pathway
given that the areas in question are on piped municipal water and are at least 7 m vertically above any
groundwater exposure. Lac Ste. Anne County residents adjacent to the Town Limits would also not be
impacted if they are not using the shallow groundwater for domestic water supply.

3.2

Landfill Gas

The possible presence of landfill gas was determined by measuring soil gases by means of a valve fitted
to the monitoring wells. Vapours were monitored with an Eagle RKI gas vapour detector calibrated to
methane. The detector is non-selective in that it will pick all hydrocarbons in addition to methane. The
results are indicated in Table 3.1.
Vapour levels ranged from 220 – 1200 ppm on full methane response scale which is equivalent to
2.4% LEL, which is low. Subsequent measurements indicated vapour levels were below 200 ppm.
A sample of landfill gas was obtained by Tedlar Bag and analyzed for hydrocarbons. The results
(Appendix B) indicate 0.011 mole percent of methane which is equivalent to 110 ppm (by volume). No
other hydrocarbons were detected. This is confirmation of the gas vapour detector results.
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Table 3.1 - MONITORING WELL DATA
Landfill Risk Assessment, Mayerthorpe, Alberta

MW 1

Well I.D.
Date

MW 2

MW 3

MW 4

Sept. 16/07 Sept. 19/07 Sept. 16/07 Sept. 19/07 Sept. 16/07 Sept. 19/07 Sept. 16/07 Sept. 19/07

Ground Elevation

704.17

704.17

699.36

699.36

692.18

692.18

693.13

693.13

7.49

7.49

7.16

7.16

5.10

5.10

2.60

2.60

Depth to Water (m) below ground

-

-

-

-

0.45

0.55

1.49

1.55

Water Level Elevation

-

-

-

-

691.73

691.63

691.64

691.58

690

0

1200

100

510

0

220

40

Well Total Depth (m) below ground

Landfill Gas Vapours (as ppm HC incl.
methane)
Comments:
Monitoring Wells MW-1 and MW-2 were dry

4588 Analytical Tables - Sept 07.xls

Table 3.1 GW Monitoring

11/15/2007

As the landfill area is primarily bush and grass, what little gas is generated will tend to migrate vertically to
the surface and disperse as opposed to horizontally migrate, therefore, there is a low likelihood of
horizontal migration of soil gases to nearby residential properties.
The visual inspection indicated very little organic matter, therefore the potential for future methane
generation is very low.

3.3

Hydraulic Isolation of WSW 6

The well drilling log of WSW6 shows “clay & rocks” and “clay” down to depth of 29 m below grade and
produces from a sand aquifer below 49 m in depth. The shallow groundwater on site was encountered at
a depth of 0.5 m in a silty clay with sand seams, which in relation to the ground level of WSW6 was
approximately 17 m deep. There is still 12 metres of clay separating the shallow groundwater from the
deeper stratigraphy and 32 m total vertical separation from the sand aquifer; therefore, it is reasonable to
say that the shallow groundwater and the water supply aquifer are not hydraulically connected.

3.4

Permeability and Conductivity

A sample of silty clay from Borehole MW1 considered representative of subsoils on site between the
landfill area and receptor residences was submitted for particle size distribution and hydraulic conductivity
analyses. The soil texture (Table 3.2) is predominantly silty clay which is relatively impermeable. The
hydraulic conductivity was determined to be 0.408 cm/hr. As we didn’t find water in three wells, the
hydraulic gradient and hence linear velocity was not determined, however the horizontal migration of
groundwater at the site would be relatively slow. Possible transport along sand seams or fractures could
potentially have a significant effect on groundwater migration rates, but this is difficult to quantify.
The results of the particle size distribution and hydraulic conductivity testing are attached in Appendix B.

3.5

Test Pits and Borehole Logs

The borehole logs indicated a primarily clay stratigraphy with some sand lenses and evidence of clay till
and shale at greater depths. Test pit excavations indicated a significant amount of general debris
including glass, bottles, jars, metal, tin cans, light bulbs and pill containers at the south edge of the
surveyed area. Other debris areas were noted further east along the embankment, east of the surveyed
area. The debris was inert and no odours were noted.

3.6

Visual Inspection

Visual inspection of the site indicated the presence of rusted metal debris (old stoves, canisters, jerry
cans, etc.) entrained in and adjacent to the embankment which extended along the south end and to the
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east of the surveyed nuisance area. There was also the remains of an old car chassis in the northwest
portion of the surveyed area. There was no sign of leachate breakout, vegetation stress or other evidence
of landfill impact. There was also no evidence of flies or vermin that could potentially impact neighbouring
properties.

3.7

Location and Proximity of Debris

Most of the identified debris appears to be at the south edge and east of the surveyed area. Although an
old car chassis was found in the north half of the surveyed area, it did not appear that this area had
significant amounts of debris. Even though there is debris within 100 metres of the Teen Shelter property,
it is not considered to potentially impact existing buildings on site. The residences on the east side of
Highway 22 are not considered to be potentially impacted.
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4.0
1.

CONCLUSIONS
The results of groundwater monitoring were inconclusive as water wells upgradient of the landfill
area were dry and the background water quality was not determined, but the groundwater flow
direction is inferred from the soil stratigraphy and area topography, as being northwest towards
the creek. There is little likelihood of any of the neighbouring residents being exposed to impacted
groundwater due to the gradient away from the residences and significant vertical elevation
difference.

2.

Landfill gas levels were low and are likely to only decrease as there is very little source organic
matter. Therefore, it is not considered to be a concern for neighbouring residents.

3.

The adjacent Water Supply Well 6 (WSW6) is considered to be hydraulically isolated from the
shallow groundwater due to the presence of 12 metres of clay separating the shallow stratigraphy
from the deeper groundwater aquifer.

4.

The hydraulic conductivity of the silty clay on site indicates that horizontal migration of
groundwater would be relatively slow which would mitigate any potential impacts.

5.

Test pitting indicated a significant amount of mostly inert debris including glass, metal, jars,
pottery, etc. A test pit closest to the former hospital site also showed pill bottles indicative of
garbage from that source.

6.

There were no visible signs of leachate breakout, vegetation stress or other evidence of landfill
impact. There was also no evidence of flies, vermin or litter that could potentially impact
neighbouring properties.

7.

The conditions noted in the former landfill do not indicate the necessity for special mitigation or
restrictions on development for residences (including basements) on the east side of Highway 22.

8.

There is also no reason to restrict development on Lac Ste. Anne County adjacent properties
outside the Town Limits if the residents are not using the shallow groundwater for domestic water
supply.

9.

The existing structures on the Teen Shelter property are not considered at risk of being impacted
by the former landfill; however, if additional development is anticipated, particularly downslope
closer to the former landfill area, additional investigation would be warranted to confirm the
presence/absence of debris or other limiting soil conditions in the area.

10.

The use of a mandated landfill setback in development regulations assumes the presence of
landfill impacts, either known or unknown. The information from this, or any subsequent
investigations, can be used to make development decisions in lieu of setbacks.
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5.0

LIMITATIONS

5.1

Disclaimer

This Risk Assessment Report has been prepared by MMM Group (MMM) for submission to the Town of
Mayerthorpe / Lac Ste. Anne County (the Client). It is intended to provide the Client with an understanding
of the potential hazards that the property evaluated in this report may pose to human health, or to the
general environment due to chemical contamination. It describes what MMM believes are reasonable
concerns about how the property could potentially become involved in various environmental problems
resulting from hazardous or special waste, and hazardous materials. MMM has neither created nor
contributed to the creation or existence of any hazardous, radioactive, toxic, irritant, pollutant, special
waste, or otherwise dangerous substance, or condition at the site.
This report is based upon data and information obtained from boreholes, surveys, explorations and
sampling during a contamination assessment at the property identified herein and is based solely upon the
condition of the property on the date of such inspection, supplemented by information and data obtained
by MMM and described herein.
The Client recognizes that subsurface conditions may be variable throughout the site, and that there is the
potential for variations from conditions encountered at locations where boreholes, surveys or explorations
were conducted by MMM. No attempt was made by MMM to delineate the extent and degree of any
contamination found.
The data, interpretations and recommendations of MMM are based solely on the information available to
them. MMM shall not be responsible for the interpretation by others of the information developed.
MMM has performed the work, made the findings, and proposed the recommendations described in this
report in accordance with generally accepted environmental science practices in effect at the time the
work was performed. This warranty stands in lieu of all other warranties, expressed or implied. While this
report can be used as a guide by the Client, it must be understood that it is neither a rejection nor an
endorsement of the property.

5.2

Limit of Liability

The liability of MMM to the owner, and to all third parties shall be limited to injury or loss caused by the
negligent acts, error or omissions of MMM. The total aggregate liability of MMM related to this agreement
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shall not exceed the lesser of the actual damages incurred, or the total fee of MMM for services rendered
on this project.
The Client has, by contract, agreed to defend, indemnify and hold harmless MMM, its affiliates, officers,
directors, employees and agents, from any and all liabilities, in excess of the limits of MMM's entire liability
set out above, incurred by MMM or any other party, in connection with the services hereunder, or arising
from or in any way connected to uninsurable obligations including those arising from the presence,
discharge, dispersal, release, escape or effect of radiation, nuclear reaction of radioactive, toxic, explosive
or hazardous substances, or any other pollutants including solid, liquid, gaseous, thermal irritants or
contaminants. Such indemnity shall include the costs of the time spent and expenses incurred by MMM
and its affiliates in connection with the defence of the claims.

5.3

Protection Against Errors of Others

The Client has, by contract, agreed to defend, indemnify and save harmless MMM, agents and employees
against any and all claims, costs suites and damages, including attorney's fees, arising out of errors,
omissions and inaccuracies in documents and information provided to MMM by the Client, its officers,
agents and employees.
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APPENDIX
APPENDIXBA––Laboratory
Borehole Logs
Results

Borehole MW1
PAGE 1 OF 1

CLIENT

Town of Mayerthorpe / Lac Ste Anne County

PROJECT NAME

PROJECT NUMBER 4588.2
DATE STARTED

9/13/07

COMPLETED

9/13/07

DRILLING CONTRACTOR Lark Environmental
DRILLING METHOD

GROUND ELEVATION

AT TIME OF DRILLING
CHECKED BY JRT

LOGGED BY AB

AT END OF DRILLING

GRAPHIC
LOG

Gas Tech
(ppm)

AFTER DRILLING

BLOW
COUNTS
(N VALUE)

SAMPLE
TYPE
NUMBER

704.17 m

HOLE SIZE

0.00 m / Elev 704.17 m
0.00 m / Elev 704.17 m

---

MATERIAL DESCRIPTION

0.15

15 cm

GROUND WATER LEVELS:

solid stem

NOTES

DEPTH
(m)

Former Landfill Risk Assessment

PROJECT LOCATION Mayerthorpe, Alberta

Topsoil, rootmass, dark brown
CLAY, fine, some silt, smooth, slightly moist, greyish-brown

WELL DIAGRAM

704.02

Cement seal

2

3.00

701.17

CLAY, more moisture with depth, high plasticity

4
4.50

699.67

CLAY, slightly moist, some gravel, mottling, grey

6

6.00

698.17

SILT, sandier as depth increases

7.50

696.67

Bottom of hole at 7.50 m.

Backfilled with sand
to 1.0m, then
bentonite to 0.15m,
then concrete to
surface. Installed
6.0m slotted pipe
then 1.5m of solid
pipe to surface.

Borehole MW2
PAGE 1 OF 1

CLIENT

Town of Mayerthorpe / Lac Ste Anne County

PROJECT NAME

PROJECT NUMBER 4588.2
DATE STARTED

9/13/07

COMPLETED

9/13/07

DRILLING CONTRACTOR Lark Environmental
DRILLING METHOD

GROUND ELEVATION

AT TIME OF DRILLING
CHECKED BY JRT

AT END OF DRILLING

GRAPHIC
LOG

Gas Tech
(ppm)

AFTER DRILLING

BLOW
COUNTS
(N VALUE)

NOTES

SAMPLE
TYPE
NUMBER

699.36 m

HOLE SIZE

15 cm

GROUND WATER LEVELS:

solid stem

LOGGED BY AB

DEPTH
(m)

Former Landfill Risk Assessment

PROJECT LOCATION Mayerthorpe, Alberta

0.00 m / Elev 699.36 m
0.00 m / Elev 699.36 m

---

WELL DIAGRAM

MATERIAL DESCRIPTION

0.25

Topsoil

699.11

0.50

SILT, sandy, brown

698.86

Cement seal

CLAY, silty, coal pockets, oxidation present

697.66

1.70

CLAY, salt pockets, sand lense 1 cm thickness at 2.0m

2

697.11

2.25

CLAY, grey

696.36

3.00

CLAY, sand lenses, moist, dark grey

4
694.86

4.50

CLAY, silty, some sand, slightly malliable, moist, grey, darker as
depth increases

6
693.16

6.20

TILL, clay, shale, some gravel

8

691.36

8.00

Bottom of hole at 8.00 m.

Backfilled with sand
to 2.0m, then
bentonite to 0.13m,
then concrete to
surface. Installed
5.0m slotted pipe
then 3.0m of solid
pipe to surface.

Borehole MW3
PAGE 1 OF 1

CLIENT

Town of Mayerthorpe / Lac Ste Anne County

PROJECT NAME

PROJECT NUMBER 4588.2
DATE STARTED

9/13/07

COMPLETED

9/13/07

GROUND ELEVATION

DRILLING CONTRACTOR Lark Environmental
DRILLING METHOD

AT TIME OF DRILLING
CHECKED BY JRT

AT END OF DRILLING

GRAPHIC
LOG

Gas Tech
(ppm)

AFTER DRILLING

BLOW
COUNTS
(N VALUE)

NOTES

SAMPLE
TYPE
NUMBER

692.18 m

HOLE SIZE

15 cm

GROUND WATER LEVELS:

solid stem

LOGGED BY AB

DEPTH
(m)

Former Landfill Risk Assessment

PROJECT LOCATION Mayerthorpe, Alberta

3.50 m / Elev 688.68 m
3.00 m / Elev 689.18 m

---

MATERIAL DESCRIPTION

WELL DIAGRAM

Cement seal

Topsoil, woody, debris, organic
0.50

691.68

CLAY, sandy, some mottling, sand lense 0.5cm thick at 1.0m
depth, moist, brown
sand lense 10.0cm thick at 1.6m depth
1.60
1.75

2

CLAY, sandy
CLAY, silty, stiff, moist, medium grey

3.00

690.58
690.43

689.18

CLAY, sandy, wet, grey
3.0 water
3.60
3.80

4

CLAY, some sand, moist, grey
Gravel, shale

4.50

688.58
688.38

687.68

Bottom of hole at 4.50 m.

Backfilled with sand
to 1.0m, then
bentonite to 0.15m,
then concrete to
surface. Installed
3.0m slotted pipe
then 1.5m of solid
pipe to surface.

Borehole MW4
PAGE 1 OF 1

CLIENT

Town of Mayerthorpe / Lac Ste Anne County

PROJECT NAME

PROJECT NUMBER 4588.2
DATE STARTED

9/13/07

COMPLETED

9/13/07

DRILLING CONTRACTOR Lark Environmental
DRILLING METHOD

GROUND ELEVATION

AT TIME OF DRILLING
CHECKED BY JRT

LOGGED BY AB

AT END OF DRILLING

GRAPHIC
LOG

Gas Tech
(ppm)

AFTER DRILLING

BLOW
COUNTS
(N VALUE)

SAMPLE
TYPE
NUMBER

693.13 m

HOLE SIZE

3.10 m / Elev 690.03 m
2.50 m / Elev 690.63 m

---

MATERIAL DESCRIPTION

0.10

1.30
1.40
1.50

2

15 cm

GROUND WATER LEVELS:

solid stem

NOTES

DEPTH
(m)

Former Landfill Risk Assessment

PROJECT LOCATION Mayerthorpe, Alberta

Topsoil, organic, woody, debris
CLAY, silty, brown

CLAY, sandy, moist, brown
CLAY, sandy, black
CLAY, sandy, moist, dark grey
Some stones
Organic matter, woody debris

3.00

WELL DIAGRAM

693.03

691.83
691.73
691.63

690.13

CLAY, sandy, coal mottling, gravel
3.1 water

4
4.50

688.63

Bottom of hole at 4.50 m.

Cement seal

Backfilled with sand
to 0.75m, then
bentonite to 0.15m,
then concrete to
surface. Installed
2.0m slotted pipe
then 0.6m of solid
pipe to surface.
Sloughed from 4.5m
to 2.6m

APPENDIX B – Laboratory Results

