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1.0

HYDROGEOLOGIC EVALUATION
PROPOSED COMMERCIAL DEVELOPMENT
5639 BANK STREET
COMMUNITY OF GREELY
CITY OF OTTAWA

INTRODUCTION

Itis proposed to establish a commercial development on the easternmost 4.9ha portion
of a 13.7 hectare (approximate) parcel of land located within part of Lot 1, Concession
5, Geographic Township of Osgoode. The balance of the property is intended to be
utilized for sewage disposal and, where possible, future development. Figure 1 shows
the location and layout of the proposed development.

The proposed development will be serviced by on-site wells and subsurface sewage
disposal systems.

Soil conditions were established by a Geotechnical Site Assessment completed by BAE
and Associates (BAE) in April 2012. Relevant excerpts from the April 18, 2012 BAE
report are incorporated and appended to this report. Supplementary shallow
groundwater information was subsequently obtained from three monitoring wells
installed under the supervision of BAE.

To establish groundwater potential, groundwater quality, interference potential and
aquifer security for the property, three test wells were drilled on the site during May 2012
and were subjected to formal testing June 13 and 19, 2012.

This report provides a summary of hydrogeologic conditions as determined from the
BAE study and the subsequent hydrogeologic field investigations. This report also
provides an analysis of water supply potential under Ministry of the Environment (MOE)
Procedure D-5-5 “Technical Guideline For Private Wells” and a summary of sewage
disposal criteria under the MOE “Design Guidelines for Sewage Works 2008". Ministry
of the Environment Procedure D-5-4 “Technical Guideline For Individual On-Site
Sewage Systems” is not applicable to this site as the design sewage flow for the
commercial development will exceed 10,000L/day, with the parcel remaining under
single ownership.
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SITE SETTING, GEOLOGY AND HYDROGEOLOGY

Site Setting:

The subject lands are located on a rectangular parcel of land situated at the northern
periphery of the Community of Greely, at the southwest corner of the intersection of
Bank Street and Mitch Owens Road.

The subject lands are currently vacant, and were previously utilized as a gravel pit
(below watertable in the central part of the site). It is understood that much of the gravel
pit has been backfilled with a sandy silt fill derived from pond excavations at a site near
Airport Parkway and Hunt Club Road to the north.

The overall relief of the site is relatively shallow, with an overall slope from west-to-east
within the backfilled gravel pit area. However, the central-north and central-south
property boundaries remain as steep pit faces, with undisturbed higher lands
immediately north and south, these faces associated with a mapped abandoned raised
beach trending north-south through the site. The western and eastern peripheries of the
site are at the same elevation as the undisturbed surroundings.

Lands to the south and west of the site are in residential use, lands to the north remain
in aggregate extractive use, and lands to the east are undeveloped except for a school
to the immediate northeast and some scattered commercial properties.

Apart from several extracted ponds at local gravel pits, the closest natural surface water
body is the North Castor River about 1.5km to the south.

Geology and Hydrogeology:

The subject lands are located within the North Gower Drumlin Field physiographic
region of southern Ontario, a drumlin field occupying much of the southern periphery
of the City of Ottawa. According to Ontario Geological Survey Map 2556, the upper soils
across the site mainly consist of glaciofluvial ice contact deposits of gravel and sand
associated with the mapped abandoned raised beach, with glaciomarine deposits of
sand and gravel mapped to the immediate west.

According to local water well records, mainly from wells located at the residential homes
to the immediate south and west, the thickness of the undisturbed overburden in the
close vicinity of the site is 15 to 27m. The thickest portion of the overburden appears to
be along the north-south axis of the mapped abandoned raised beach trending through
the centre of the site. The records for the three test wells located on-site indicate an
overburden thickness of 14.6 to 15.8m, consistent with wells to the west and east of the
site. The overburden is reported to consist primarily of granular deposits of sand and/or
gravel. The records for the on-site test wells also reflect the fine-grained backfill used
throughout much of the former gravel pit site, particularly the central and western
portions of the site.
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The bedrock beneath the site consists of dolostone and sandstone of the Beekmantown
Group of rock.

Figures 2 and 3 are schematic cross-sections illustrating the overburden and upper
bedrock geologic sequence. Figure 9 shows the location of the cross-sections.

The bedrock is the most commonly utilized source of potable groundwater in the area.
Of the 92 reported wells within the same Township lot as the proposed development
(i.e. Lot 1, Concession 5, Osgoode), 78 wells (85%) are reported to be completed in the
bedrock. The remaining 14 wells are completed in gravel deposits in the lower
overburden. Extracts from the MOE water well record database are included in the
appendix.

WELL CONSTRUCTION

Test Well 1 (East):

The following information is derived from the water well record prepared by the drilling
contractor, Canadian Soil Drilling. A copy of the water well record is included in the
appendix. Figure 9 shows the location of the well.

Date of construction: May 2012

Contractor’'s Log of Formations Penetrated:
Depth (m) Materials

0-146 sand and gravel with boulders
14.6 -47.6 grey limestone
47.6 - 61.0  white sandstone with grey limestone

Water was reported by the contractor to have been located in the sandstone below a
depth of 50.0m.

Casing Record:

Casing length: 19.5m

Casing setting: 0.6m above grade to 18.9m below grade
Casing diameter: 15.88cm ID

Wall thickness: 0.48cm

Material: steel

Bedrock Open Hole: 18.9 to 61.0m

Annular Seal: Bentonite slurry from grade to 15.9m

Neat cement from 15.9m to 18.9m
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Test Well 2 (Central):

The following information is derived from the water well record prepared by the drilling
contractor, Canadian Soil Drilling. A copy of the water well record is included in the
appendix. Figure 9 shows the location of the well.

Date of construction: May 2012

Contractor’'s Log of Formations Penetrated:
Depth (m)  Materials

0-4.9 clay with boulders

49-14.6 sand and gravel with boulders

14.6 - 51.8 grey limestone

51.8-57.9 grey limestone with white sandstone

Water was reported by the contractor to have been located in the limestone with
sandstone below a depth of 52.1m.

Casing Record:

Casing length: 18.9m

Casing setting: 0.6m above grade to 18.3m below grade
Casing diameter: 15.88cm ID

Wall thickness: 0.48cm

Material: steel

Bedrock Open Hole: 18.3 to 57.9m

Annular Seal: Bentonite slurry from grade to 15.2m

Neat cement from 15.2m to 18.3m

Test Well 3 (West):

The following information is derived from the water well record prepared by the drilling
contractor, Canadian Soil Drilling. A copy of the water well record is included in the
appendix. Figure 9 shows the location of the well.

Date of construction: May 2012

Contractor’'s Log of Formations Penetrated:
Depth (m)  Materials

0-6.1 clay with boulders

6.1-15.9 sand and gravel with boulders
15.9-43.9 grey limestone

43.9-48.2 grey limestone with white sandstone
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48.2 - 54.9 white sandstone

Water was reported by the contractor to have been located in the grey limestone at a
depth of 32.3m and in the sandstone below a depth of 53.0m.

Casing Record:

Casing length: 20.1m

Casing setting: 0.6m above grade to 19.5m below grade
Casing diameter: 15.88cm ID

Wall thickness: 0.48cm

Material: steel

Bedrock Open Hole: 19.5 to 54.9m

Annular Seal: Bentonite slurry from grade to 16.5m

Neat cement from 16.5m to 19.5m

WELL TESTING

Test Well 1 Pumping Test:

Test Well 1 was subjected to a 6-hour pumping test on June 19, 2012 at a rate of
21U/min. Test Well 1 was tested concurrently with Test Well 3, with a 20-minute stagger
between the two tests. Water levels were observed on a regular basis during pumping
and for a 40 minute period of recovery following the conclusion of pumping. Water
levels were also observed on a regular basis during pumping in Test Well 2 and on-site
Boreholes 2 and 6. Water levels were observed using electronic water level meters and
the pumping rate was monitored using a calibrated container. Water was discharged
downslope to the east.

Figure 4 is a semi-logarithmic plot of the test results showing the drawdown of the water
level in the well versus the elapsed time from the start of pumping and residual
drawdown versus the ratio of time from the start of pumping to the time from the end
of pumping (ratio t/t’). All pumping test data are included in the appendix.

The water level in Test Well 1 lowered 0.73m during the first minute of pumping at
21L/min and assumed a gradually moderating downward trend. By about 10 minutes,
the water level in Test Well 1 had essentially stabilized. However, after about 40
minutes, the downward trend of the water level began to steepen, with a moderate
downward trend established after 90 minutes of pumping.

The final water level in Test Well 1 was 12.9 metres below grade, or approximately 6m
above the base of the well casing and approximately 48m above the base of the well.
Total water level drawdown was 1.60m, which represents about 21% of the available
drawdown in the well above the base of the well casing (7.6m) and about 4% of the
available drawdown above the reported upper waterbearing zone in the bedrock
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(38.7m). For wells completed in the bedrock, itis recommended where possible that the
water level in the well be maintained above the base of the well casing.

Following the conclusion of pumping, the water level rose to within 0.21m of the original
static water level (87% recovery) within 40 minutes of the conclusion of pumping.

A total of approximately 7,560 litres of water were pumped from Test Well 1 during the
6-hour testing program.

Test Well 2 Pumping Test:

Test Well 2 was subjected to a 6-hour pumping test on June 13, 2012 at a rate of
20L/min. Water levels were observed on a regular basis during pumping and for a 50
minute period of recovery following the conclusion of pumping. Water levels were also
observed on a regular basis during pumping in Test Wells 1 and 3. Water levels were
observed using electronic water level meters and the pumping rate was monitored using
a calibrated container. Water was discharged downslope to the east.

Figure 5 is a semi-logarithmic plot of the test results showing the drawdown of the water
level in the well versus the elapsed time from the start of pumping and residual
drawdown versus the ratio of time from the start of pumping to the time from the end
of pumping (ratio t/t'). All pumping test data are included in the appendix.

The water level in Test Well 2 lowered 0.75m during the first minute of pumping at
20L/min and assumed a gradually moderating downward trend. By about 6 minutes, the
a shallow downward trend was established, this trend lasting the balance of the pumping
test with minor fluctuations.

The final water level in Test Well 2 was 10.75 metres below grade, or approximately
7.5m above the base of the well casing and approximately 47m above the base of the
well. Total water level drawdown was 2.26m, which represents about 23% of the
available drawdown in the well above the base of the well casing (9.8m) and about 5%
of the available drawdown above the reported upper waterbearing zone in the bedrock
(43.6m). For wells completed in the bedrock, itis recommended where possible that the
water level in the well be maintained above the base of the well casing.

Following the conclusion of pumping, the water level rose to within 0.61m of the original
static water level (73% recovery) within 50 minutes of the conclusion of pumping.

A total of approximately 7,200 litres of water were pumped from Test Well 2 during the
6-hour testing program.
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Test Well 3 Pumping Test:

Test Well 3 was subjected to a 6-hour pumping test on June 19, 2012 at a rate of
20L/min. Test Well 3 was tested concurrently with Test Well 1, with a 20-minute stagger
between the two tests. Water levels were observed on a regular basis during pumping
and for a 60 minute period of recovery following the conclusion of pumping. Water
levels were also observed on a regular basis during pumping in Test Well 2 and on-site
Boreholes 2 and 6. Water levels were observed using electronic water level meters and
the pumping rate was monitored using a calibrated container. Water was discharged
downslope to the east.

Figure 6 is a semi-logarithmic plot of the test results showing the drawdown of the water
level in the well versus the elapsed time from the start of pumping and residual
drawdown versus the ratio of time from the start of pumping to the time from the end
of pumping (ratio t/t'). All pumping test data are included in the appendix.

The water level in Test Well 3 lowered 0.49m during the first minute of pumping at
20L/min and assumed a gradually moderating downward trend. Between 6 minutes and
60 minutes, the downward trend of the water level progressively steepened, but after
60 minutes again moderated, By about 210 minutes, the water level in the well had
essentially stabilized, remaining at this level for the balance of the pumping test.

The final water level in Test Well 3 was 15.3 metres below grade, or approximately 4m
above the base of the well casing and approximately 39.6m above the base of the well.
Total water level drawdown was 0.96m, which represents about 19% of the available
drawdown in the well above the base of the well casing (5.2m) and about 5% of the
available drawdown above the reported upper waterbearing zone in the bedrock
(18.0m). For wells completed in the bedrock, itis recommended where possible that the
water level in the well be maintained above the base of the well casing.

Following the conclusion of pumping, the water level rose to within 0.09m of the original
static water level (91% recovery) within 60 minutes of the conclusion of pumping.

A total of approximately 7,200 litres of water were pumped from Test Well 3 during the
6-hour testing program.
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Test Well 1 Test Well 2 Test Well 3
Dates of Tests June 19/12 June 13/12 June 19/12
Test Duration (Hours) 6 hours 6 hours 6 hours
Static Water Level (m below grade) 11.30 8.49 14.33
Water Level Drawdown (m) 1.60 2.26 0.96
Final Pumping Level (m below grade) 12.90 10.75 15.29
Pumping Rate (L/min) 21 20 20
Final Specific Capacity (L/min/m) 13.1 8.9 20.8
Depth to Base of Well Casing (m) 18.9 18.3 19.5
Final Water Level Above Base of Well Casing | 6.0 7.6 42
(m)
Available Drawdown Above Base of Well 7.6 9.8 5.2
Casing (m)
Available Drawdown Used (%) 21% 23% 19%
Coefficient of Transmissivity (m?/day) 37 8.8 29
Coefficient of Storage (dimensionless) 2x10°at TW2 4x10° at TW1 8x10™ at BH6
4x10™ at BH2
Safe Yield (L/day) >21L/min >20L/min >20L/min

Notes: i The cofficient of transmissivity was calculated using the Cooper

and Jacob modified nonequilibrium method. Test Well 1

drawdown extrapolation 90-270 minutes. Test Well 2 drawdown

extrapolation 20-90 minutes. Test Well 3 drawdown extrapolation

40-210 minutes.

ii The coefficient of storage values were determined using the
Cooper and Jacob modified nonequilibrium equation. For Test
Well 1, a zero drawdown intercept of 55 minutes at TW2 (T=
25m?%day average, 319m distance) and 305 minutes at BH2 (T=
25m?%day average, 165m distance) was utilized. For Test Well 2,
a zero drawdown intercept of 85 minutes at TW1 (T=25m?day
average, 319m distance) was utilized. For Test Well 3, a zero
drawdown intercept of 290 minutes at BH6 (T=25m?/day average,
115m distance) was utilized. A coefficient of storage at TW2
during the pumping of TW3 was not calculated as the
commencement of interference at TW2 was assumed to first
occur as a result of pumping from closer TW1.
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The current proposal is to establish a commercial development on the easternmost
4.9ha portion of a 13.7 hectare (approximate) parcel of land, with development of the
balance of the lands used for sewage disposal and possible future development. The
current proposal is to establish several commercial stores with a total footprint of
9,675m2. Under the Ontario Building Code, maximum design flow for stores is
5L/m?day, or 48,375L/day for the commercial parcel. A Permit to Take Water is
required only where actual water use exceeds 50,000L/day on a single parcel, and the
OBC design flow is unlikely to be reached. To meet design flow over an 8-hour business
day, a well (or wells) will be required to be capable of a yield of about 100L/min. Based
on the performance of the three test wells, there should be no issue in obtaining this
yield from the bedrock aquifer. However, as noted, water levels are best maintained
above the base of the well casings, and it is recommended that at least two wells be
employed to provide this yield.

The determined coefficient of storage values are consistent with confined aquifer
conditions.

Interference:

During the June 13, 2012 pumping test of Test Well 2, water levels were observed on
aregular basis in Test Wells 1 and 3. During the June 19, 2012 combined pumping test
of Test Wells 1 and 3, water levels were observed on a regular basis in Test Well 2 and
on-site Boreholes 2 and 6 (see Section 6.0). Figures 7 and 8 are semi-logarithmic plots
of the water level change in the observation wells versus the elapsed time from the start
of the pumping tests (the start of pumping from TW1 on June 19). Figure 9 shows the
location of the observed wells. The observation data are included in the appendix. The
following summarizes the water level response in the observed wells:

Pumped Well Observed Well Distance Water
Level Change
TW2 TWA1 319m -0.11m
TW2 TW3 402m +0.07m
TWA1 TW2 319m from TWA1 -0.15m
TW3 402m from TW3
TW1 BH2 165m -0.03
TW3 BH6 115m -0.02m

No water level response occurred in TW3 as a result of pumping from TW2, and it is
inferred that the cone of influence from the pumping of TW2 did not reach the more
distant TW3 after 360 minutes of pumping. It is assumed that the minor water level rise
in TW3 occurred as a result of aquifer recovery from the morning operation of
surrounding residential wells.
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There were no complaints of disruptive water level interference received as a result of
the testing program.

A comparison of the static water levels in TW1 and TW3 (i.e. about 11 and 14 metres
below grade) with historical water levels reported in adjacent off-site wells (i.e. 8to 11m
to the west and about 12m to the east) indicates that the levels are slightly lower than
indicated in the historical records. Climate fluctuation, some cumulative interference,
historical drilling contractor’s care of observation, and location precision uncertainty are
contributing factors to the slight water level decline indication between the on-site water
levels and historical adjacent water levels.

The following provides a theoretical Cooper and Jacob modified non-equilibrium
equation analysis of potential long-term interference in the bedrock aquifer at a 100m
distance (distance to off-site wells) resulting from groundwater withdrawals from a
theoretical single on-site well. The analysis assumes Ontario Building Code continuous
maximum day use (i.e. 48,375L = 9,675m? store area at a design flow of 5L/m?%/day).

s = (0.183Q + T) log ((2.25Tt) = (*S))

Where: T = coefficient of transmissivity (25m?/day average)
Q = daily rate of withdrawal (48.375m®day)
s = water level drawdown
S = coefficient of storage (3x10™average)
t = elapsed time (180 days to partially account for aquifer recharge)
r = distance between theoretical single well and off-site well(s) (100m)

Theoretical interference at a distance of 100m after six months of continuous pumping
at 48.375m%/day is indicated to be in the range of 1.25m.

It should be noted that the above analysis assumes no aquifer recharge (apart from the
shortened elapsed time) and also assumes that the rate of withdrawal will be
continuous. In practice, the bedrock aquifer will receive substantial recharge from the
granular overburden and use of the facility will rarely require continuous maximum day
use.

While measurable, this calculated degree of potential interference is considered
acceptable in relation to total available drawdown for the bedrock aquifer in the area (i.e.
in excess of 30m), particularly given that the calculation will over-estimate actual
interference. Accordingly, it is our opinion that the risk of adverse off-site water level
interference resulting from groundwater withdrawals at the proposed development is
considered minimal with off-site wells operating in normal service.
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WATER QUALITY

Bacteriological Water Quality:

Samples of water were collected from the three test wells at the conclusions of the
pumping tests and were submitted to Maxxam Analytics Inc. for bacteriological
examination. The samples were collected in laboratory-supplied bottles, stored inanice-
packed cooler and submitted to the laboratory under chain of custody.

The samples collected from the three test wells were reported to contain no detectable
Total Coliform or E. Coli bacteria and acceptably low levels of background bacteria (i.e.
1 to 6 CFU/100mL, well below the Ontario Drinking Water Quality Standard (ODWQS)
of 200 CFU/100mL for background bacteria).

The bacteriological analytical results are included with the chemical analytical results
in the appendix.

Chemical Water Quality:

Samples of water were collected from the three test wells at the conclusion of the
pumping tests and were submitted to Maxxam Analytics Inc. for an analysis of general
chemistry parameters. The samples were collected in laboratory-supplied bottles, stored
in ice-packed coolers and submitted to the laboratory under chain of custody.

The water from the three test wells is alkaline, with pH values of 7.92 to 8.09. The water
from the three wells exhibits moderate hardness, with a hardness values 170 (TW3),
280 (TW2) and 340 (TW1) mg/L as CaCO,. These pH and hardness values are typical
for groundwater in southern Ontario.

The total dissolved solids content of the water from Test Well 1 at 580mg/L exceeds the
aesthetic ODWQS of 500mg/L. The water from Test Well 2 contains a total dissolved
solids content of 489mg/L, slightly below the aesthetic ODWQS. Elevated total
dissolved solids is not a health-related concern, but can impart excessive taste to the
water, as well as induce mineral deposition or corrosion.

The sodium content of the water from Test Wells 1 and 2 at 89mg/L and 69mg/L both
exceed the level at which physicians for persons on sodium-restricted diets should be
notified (20mg/L), which normally occurs through notification of the Health Unit. This is
not uncommon for groundwater in southern Ontario. However, the sodium content of
the water from the wells is well below the aesthetic ODWQS of 200mg/L.

The iron content of the water from Test Well 2 is slightly elevated above the aesthetic
ODWQS of 0.3mg/L. Iron at elevated levels can induce the staining of plumbing fixtures
and cause elevated turbidity in standing water. Iron can be treated using a variety of
commercially available treatment units.

The turbidity of the water from Test Wells 1 and 2 at 8.5 NTU and 10 NTU exceeded
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the aesthetic ODWQS of 5 NTU. Slightly elevated turbidity is common for newly-
constructed wells and will diminish with well use.

All other chemical parameters analysed were within applicable Ontario Drinking Water
Quality standards.

A copy of the laboratory analytical results is included in the appendix.

SOIL AND SHALLOW GROUNDWATER CONDITIONS

Soil Testing:

Soil conditions were established by a Geotechnical Site Assessment completed by BAE
in April 2012. Relevant excerpts from the April 18, 2012 BAE report are appended to
this report.

In summary, a grey sandy silt with some clay (referred to by BAE as a clay) fill derived
from pond excavations at a site near Airport Parkway and Hunt Club Road to the north
was used to backfill the former gravel pit. Below this fill, and at surface in the eastern
periphery of the site, are granular soils typical of the vicinity.

For the purposes of sewage system design, the sandy silt fill is interpreted from the BAE
information to likely exhibit a percolation in the range of 40min/cm. Under Table 22-1
of the MOE “Design Guidelines for Sewage Works”, the fill corresponds with a massive,
structureless silt loam. Table 22-1 of the MOE Guideline recommends a maximum
loading rate of 8L/m?/day for treated sewage, and does not recommend a loading rate
for untreated sewage.

Shallow Groundwater Conditions:

Three overburden monitoring wells were installed under the supervision of BAE at the
locations of Boreholes 2, 5 and 6, at the locations shown on Figure 9. The monitoring
wells were installed to depths of 6.1m (BH2), 8.2m (BH5) and 9.0m (BH6). The BAE
borehole logs are included in the appendix. Water levels were observed in the three
boreholes on June 19, 2012, and are summarized below.

Well Depth Ground Water Level Water Level
Elevation* (below grade) | Elevation*
BH2 6.1m 99.02m 3.1 95.91m
BHS 8.2m 102.19m 7.32 94.87m
BH6 9.0m 102.84m 7.69 95.15m

Note: * Elevation relative to assumed benchmark (100.74m top of casing at TW1)
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Figure 9 shows the contours of the watertable surface and the inferred direction of
shallow groundwater in the overburden (northwesterly).

On June 13, 2012, the three BAE Boreholes were each purged of more than three
casing volumes of water using a bailer and were sampled for shallow groundwater
nitrate content. The samples were collected in laboratory-supplied bottles, stored in an
ice-packed cooler and submitted to Maxxam Analytics Inc. under chain of custody. The
analytical results are included with the Test Well 2 laboratory analytical results in the
appendix. In summary, the water from Borehole 2 contained no detectable nitrate (i.e.
<0.10mg/L), the water from Borehole 5 contained 0.20mg/L nitrate and the water from
Borehole 6 contained 0.31mg/L nitrate. It is noted that the water from the three test
wells contained no detectable nitrate.

On the basis of an inferred northwesterly direction of groundwater flow in the
overburden, and the very limited sewage impact from the long-existing sewage systems
to the south as indicated at the three Boreholes, dilution and denitrification processes
in the granular overburden are interpreted to be substantial.

REASONABLE USE ASSESSMENT

The Ministry of the Environment (MOE) Reasonable Use Concept (RUC) is normally
applicable to the assessment of impact of large effluent disposal systems (i.e. >10,000
litres per day design capacity). As outlined above, for the proposed 9,675m?combined
store area under the Ontario Building Code, maximum design flow for stores is
5L/m?/day, or 48,375L/day . As the parcel is intended to be under common ownership,
the total sewage flow will exceed 10,000L/day and the RUC will be applicable.

The critical groundwater contaminant in the context of the RUC is nitrate. Under the
guideline, the effect is to require the nitrate content of groundwater at the downgradient
property line not to exceed 2.5mg/L under a mass-balance calculation specified by the
guideline. The requirements of the current Reasonable Use guidelines are detailed in
the 2008 MOE Design Guidelines for Sewage Works (the MOE guideline). However, the
underlying concepts applicable to the commercial parcel's sewage systems remain
consistent with MOE Guideline B-7 (Incorporation of the Reasonable Use Concept into
MOE Groundwater Management Activities) and Procedure B-7-1 (Determination of
Contaminant Limits and Attenuation Zones).

The volume of infiltrating precipitation for the mass-balance calculation is specified by
the guideline to be 250mm/year. Based on a proposed design flow of 48,375L/day and
a MOE-recommended loading rate for treated sewage of 8L/m?/day, the footprint of the
eventual tile beds will be about 6,047m?2. Assuming a 30m width, the tile bed footprint
would be about 200m long. As the MOE Guideline promotes the maximizing of on-site
dilution, with an inferred northwesterly direction of groundwater flow, it would be best to
locate the elongated tile bed parallelling the southern property line. Proper setbacks
would be required from Test Well 2 (if it is to be retained), buildings and property lines.
Accordingly, an on-site area of about 200m by 147m would be available for dilution
(about 2.9ha).
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The impact calculation of the new sewage system is as follows:

Dilutants:

Infiltration within plume: 7.25x10%L/year (at 250mm/year)

Sewage Flow: 1.77x10'L/year (at 5L/m?/day or 48,375
: L/day)

Total Dilution (D): 2.50x10"L/year

Nitrate Sources:

Background in Groundwater: none (guideline-specified)

Sewage generation: 7.08x10°mglyear (assuming 40mg/L nitrate

in sewage)

TN + D (Theoretical Nitrate Impact at northern property line):  28.3mg/L

The theoretical impact of the proposed sewage disposal system at the downgradient
property line under the 2008 guideline is 28.3mg/L, well in excess of the RUC limit of
2.5mgl/L. For the theoretical sewage plume to contain 2.5mg/L nitrate, under the criteria
specified by the guideline, sewage effluent would be required to be treated with a
nitrate reduction system capable of reducing the nitrate content of sewage from 40mg/L
to approximately 3.5mg/L.

In discussions with the proponent, it is understood that it may eventually be proposed
to include restaurants (or other higher water demand uses) in the commercial parcel,
which would increase the sewage design flow above 48,375 L/day, the design flow
calculated for retail store space only. The degree of required nitrate reduction would
increase with more sewage design flow, as illustrated as follows:

60,000L/day design flow, required nitrate effluent content = 3.3mg/L
70,000L/day design flow, required nitrate effluent content = 3.2mg/L
100,000L/day design flow, required nitrate effluent content = 3.0mg/L

It is understood that these levels of nitrate reduction (i.e. 3.0 to 3.5mg/L in effluent) are
nearing the limits of current technology that are reasonable to operate. Suppliers of
sewage treatment systems should be consulted to confirm the viability of treatment
systems capable of the required degree of nitrate reduction under the MOE guideline.
It is noted that re-configuration of the sewage system footprint to utilize the entire
southern property line west of the commercial parcel would potentially relax these
treatment requirements slightly.
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8.0

CONCLUSIONS AND RECOMMENDATIONS

1.

The three on-site test wells each have safe yields of at least 20L/min. It is
recommended that at least two production wells be utilized to meet the design
flow for the currently proposed commercial parcel (i.e. 48,375L/day) so that
water levels are maintained above the bedrock surface.

A Permit to Take Water will be required if the actual rate of withdrawal from the
on-site well(s) exceeds 50,000L/day. Because sewage design flows under the
Ontario Building Code tend to be somewhat conservative, a sewage design flow
exceeding 50,000L/day (i.e. if more than 9,675m?of retail space are developed,
or if higher-water demand uses are proposed) does not necessarily trigger the
requirement for a Permit to Take Water. The requirement for a Permit to Take
Water should be based on an analysis of actual water use records from similar
facilities. Should a Permit to Take Water eventually be required, formal 24-hour
(or longer) testing of the proposed supply wells will be required in support of the
application to the Ministry of the Environment.

The bacteriological quality of the water from the three test wells is acceptable.

The chemical quality of the water from the three test wells is acceptable.
Aesthetically elevated parameters include total dissolved solids for Test Well 1
and iron for Test Well 2. The local medical officer of health should be notified of
the slightly elevated sodium content of the water from Test Wells 1 and 2.

Observed interference during testing and calculated long-term interference
potential, in the range of 1.25m at the closest off-site well, is considered to
represent a low risk of disruptive off-site water level interference.

Based on sandy silt fill soils present over most of the site, as identified by BAE,
the MOE recommends a sewage loading rate of 8L/m?/day for treated sewage.
Reducing the sewage system footprint by removing the sandy silt fill to expose
the underlying granular materials is an option, however the 2008 MOE
Reasonable Use Guideline promotes the wider dispersion of sewage across a
site, otherwise very substantial nitrate reduction treatment will be required.

Assuming a sewage system footprint along the southern property line of about
200m x 30m, under the 2008 MOE guideline, a nitrate reduction target of about
3.5mg/L would be required. If the sewage disposal footprint is extended further
west, to the western property line, the nitrate reduction target would be slightly
relaxed. These targets represent about a 92% reduction in nitrate content. It is
understood that these levels of nitrate reduction are at the limits of current
technology that are reasonable to operate.

A Certificate of Approval will be required from the Ministry of the Environment for
the proposed sewage works.
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IAN D. WILSON ASSOCIATES LIMITED
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Geoffrey Rether, B.Sc., P.Geo.

July 18, 2012
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Pumping Test Data

5639 Bank Street,

Greely

Test Well 1 (East Well)

Date of Test: 19-Jun-12
Time: 10:00am
Static Water Level: 11.95m below top of casing
Measuring Point Elevation: 0.65m (top of casing)
Pumping Rate: 21L/min
Elapsed Recovery Pumping Recovery Water Level |Residual
Time (minutes)* |Elapsed Time |Water Level [Water Level Drawdown |Drawdown
{minutes) (m) (m) (m) (m)
0 11.95 0.00
1 12.68 -0.73
2 13.20 -1.25
3 13.27 -1.32
4 13.28 -1.33
5 13.32 -1.37
6 13.35 -1.40
7 13.38 -1.43
8 13.40 -1.45
9 13.40 -1.45
10 13.41 -1.46
20 13.42 -1.47
30 13.42 -1.47
40 13.43 -1.48
50 13.43 -1.48
60 13.44 -1.49
90 13.45 -1.50
120 13.47 -1.52
150 13.48 -1.53
180 13.50 -1.55
210 13.50 -1.55
240 13.51 -1.56
270 13.52 -1.57
300 13.54 -1.59
330 13.54 -1.59
360 13.55 -1.60
361 1 13.09 -1.14
181 2 12.60 -0.65
121 3 12.39 -0.44
91 4 12.29 -0.34
73 5 12.25 -0.30
61 6 12.24 -0.29
52.4 7 12.23 -0.28
46 8 12.22 -0.27




41 9 12.22 -0.27
37 10 12.21 -0.26
19 20 12.19 -0.24
13 30 12.18 -0.23
10 40 12.16 -0.21

Note: * Recovery shown as ratio t/t'




Pumping Test Data
5639 Bank Street, Greely
Test Well 2 (Center Well)

Date of Test:

Time:

Static Water Level:
Measuring Point Elevation:

13-Jun-12

11:26am

9.15m below measuring point
0.66m (top of casing)

Pumping Rate: 20L/min
Elapsed Recovery Pumping Recovery Water Level [Residual
Time (minutes)* |Elapsed Time |Water Level [Water Level |[Drawdown [Drawdown
(minutes) {m) (m) (m) (m)
0 9.15 0.00
1 9.90 -0.75
2 10.14 -0.99
3 10.29 -1.14
4 10.35 -1.20
5 10.42 -1.27
6 10.47 -1.32
7 10.50 -1.35
8 10.53 -1.38
9 10.56 -1.41
10 10.58 -1.43
20 10.69 -1.54
30 10.79 -1.64
40 10.87 -1.72
50 10.92 -1.77
60 10.97 -1.82
90 11.07 -1.92
120 11.15 -2.00
150 11.22 -2.07
180 11.27 -2.12
210 11.28 -2.13
240 11.31 -2.16
270 11.34 -2.19
300 11.37 -2.22
330 11.39 -2.24
360 11.41 -2.26
361 1 11.19 -2.04
181 2 10.75 -1.60
121 3 10.47 -1.32
91 4 10.35 -1.20
73 5 10.29 -1.14
61 6 10.24 -1.09
524 7 10.20 -1.05
46 8 10.15 -1.00




41 9 10.13 -0.98
37 10 10.10 -0.95
19 20 9.97 -0.82
13 30 9.88 -0.73
10 40 9.82 -0.67
8.2 50 9.76 -0.61

Note: * Recovery shown as ratio t/t'




Pumping Test Data
5639 Bank Street, Greely
Test Well 3 (West Well)

Date of Test:
Time:

Static Water Level:
Measuring Point Elevation:

19-Jun-12

10:20am

14.66m below measuring point
0.33m (top of casing)

Pumping Rate: 20L/min
Elapsed Recovery Pumping Recovery Water Level |Residual
Time (minutes)* |Elapsed Time [Water Level |Water Level |Drawdown Drawdown
(minutes) (m) (m) (m) (m)
0 14.66 0.00
1 15.15 -0.49
2 15.30 -0.64
3 15.36 -0.70
4 15.39 -0.73
5 15.41 -0.75
6 15.41 -0.75
7 15.42 -0.76
8 15.42 -0.76
9 15.42 -0.76
10 15.42 -0.76
20 15.44 -0.78
30 15.45 -0.79
40 15.47 -0.81
50 15.50 -0.84
60 15.50 -0.84
90 15.53 -0.87
120 15.54 -0.88
150 15.58 -0.92
180 15.59 -0.93
210 15.61 -0.95
240 15.61 -0.95
270 15.62 -0.96
300 15.62 -0.96
330 15.62 -0.96
360 15.62 -0.96
361 1 15.33 -0.67
181 2 15.09 -0.43
121 3 15.00 -0.34
91 4 14.97 -0.31
73 5 14.95 -0.29
61 6 14.94 -0.28
52.4 7 1494 -0.28
46 8 14.92 -0.26




41 9 14.92 -0.26
37 10 14.92 -0.26
19 20 14.89 -0.23
13 30 14.86 -0.20
10 40 14.83 -0.17
8.2 50 14.78 -0.12
7 60 14.75 -0.09

Note: * Recovery shown as ratio t/t'




Observation Well Data
5639 Bank Street, Greely
Test Well 2 (Center Well} Pumping Test

Test Well 1 Test Well 3
Elapsed |Water Water Elapsed |Water Water
Time Level Level Time Level Level
(Minutes) [(m) Change {(Minutes) |(m) Change
(m) (m)
-60 11.59 0.00 -66 14.21 0.00
65 11.61 -0.02 70 14.20 0.01
125 11.62 -0.03 130 14.17 0.04
185 11.65 -0.06 190 14.16 0.05
245 11.67 -0.08 250 14.16 0.05
305 11.68 -0.09 310 14.14 0.07
350 11.70 -0.11 355 14.14 0.07
Observation Well Data*
5639 Bank Street, Greely
Test Wells 1 and 3 Pumping Tests
Test Well 2 Borehole 2 Borehole 6
Elapsed |Water Water Elapsed |Water Water Elapsed |Water Water
Time Level Level Time Level Level Time Level Level
(Minutes) [(m) Change |(Minutes) |(m) Change |(Minutes) |(m) Change
(m) (m) (m)
-30 9.47 0.00 -20 3.97 0.00 -15 8.60 0.00
60 9.51 -0.04] 64 3.97 0.00] 67 8.60 0.00
130 9.54 -0.07] 132 3.97 0.00] 137 8.59 0.01
186 9.57 -0.10] 191 3.97 0.00] 205 8.60 0.00
275 9.60 -0.13| 280 3.96 0.01| 285 8.60 0.00
335 9.61 -0.14] 340 3.98 -0.01f 345 8.61 -0.01
395 9.62 -0.15] 455 4.00 -0.03] 460 8.62 -0.02

* Elapsed Times From Start of TW1 Pumping Test (10am)




Your Project #: GREELY
Your C.0.C. #: 80873

Attention: Geoff Rether
lan D Wilson Associates Ltd

Maxxant Anal

PO Box 299
76722 Airport Rd
Clinton, ON

NOM 1LC

MAXXAM JOB #: B287615
Received: 2012/06/13, 18:01

Sample Matrix: Water
# Samples Received: 4

Report Date: 2012/06/21

CERTIFICATE OF ANALYSIS

Date Date Method
Analyses Quantity Extracted _ Analyzed _Laboratory Method Reference
Alkalinity 1 N/A 2012/06/18 CAM SOP-00448 SM 23208
Carbonate, Bicarbonate and Hydroxide 1 N/A 2012/06/19 CAM SOP-00102 APHA 4500-CO2 D
Chiloride by Automated Colourimetry 1 N/A 2012/06/15 CAM SOP-00463 EPA 325.2
Colour 1 N/A 2012/06/15 CAM SOP-00412 APHA 2120
Conductivity 1 N/A 2012/06/18 CAM SOP-00448 SM 2510
Dissolved Organic Carbon (DOC) 1 N/A 2012/06/14 CAM SOP-00446 SM 5310 B
Fluoride 1 2012/06/14 2012/06/15 CAM SOP-00448 APHA 4500FC
Hardness (calculated as CaCO3) 1 N/A 2012/06/19 CAM SOP 00102 SM 2340 B
Dissolved Metals by ICPMS 1 N/A 2012/06/19 CAM SOP-00447 EPA 6020
lon Balance (% Difference) 1 N/A 2012/06/19
Anion and Cation Sum 1 N/A 2012/06/19
Coliform/ E. coli, CFU/100mL 1 N/A 2012/06/13 CAM SOP-00551 MOE E3407
Total Ammonia-N 1 N/A 2012/06/21 CAM SOP-00441 US GS 1-2522-90
Nitrate (NO3) and Nitrite (NO2) in Water (1) 2 N/A 2012/06/14 CAM SOP-00440 SM 4500 NO3I/NO2B
Nitrate (NO3) and Nitrite (NO2) in Water (1) 2 N/A 2012/06/15 CAM SOP-00440 SM 4500 NO3I/NO2B
pH 1 N/A 2012/06/18 CAM SOP-00448 SM 4500H+ B
Orthophosphate 1 N/A 2012/06/15 CAM SOP-00461 EPA 365.1
Sat. pH and Langelier Index (@ 20C) 1 N/A 2012/06/19
Sat. pH and Langelier Index (@ 4C) 1 N/A 2012/06/19
Sulphate by Automated Colourimetry 1 N/A 2012/06/15 CAM SOP-00464 EPA 3754
Total Dissolved Solids (TDS calc) 1 N/A 2012/06/19
Turbidity 1 N/A 2012/06/14 CAM SOP-00417 APHA 2130B

Remarks:

Maxxam Analytics has performed all analytical te
Methods Used in the Assessment of Properties un
comply with this document and are validated for use in the laborato

sting herein in accordance with 1ISO 17025 and the Protocol for Analytical
der Part XV.1 of the Environmental Protection Act. All methodologies
ry. The methods and techniques employed in this

analysis conform to the performance criteria (detection limits, accuracy and precision) as outlined in the Protocol for

Analytical Methods Used in the Assessment of
results to two significant figures at the RDL is to

analytical precision.

Page 1 of 14

viics infernational Corporation o/a Maxxam Analytics ~ 6740 Campobelie Road, Mississauna, Ontario, L5N 218 Tel

Properties under Part XV.1 of the Environmental Protection Act. Reporting
permit statistical evaluation and is not intended to be an indication of

I (905) 817-5700 Toll-Free: 800-563-62686 Fax (Q05) 817-8777 wwWw Imaxxam.ca



Your Project #: GREELY
Your C.0.C. #: 80873

Attention: Geoff Rether
lan D Wilson Associates Ltd
PO Box 299

76722 Airport Rd

Clinton, ON

NOM 1L0

Report Date: 2012/06/21

CERTIFICATE OF ANALYSIS
-2-

The CWS PHC methods employed by Maxxam conform to all prescribed elements of the reference method and
performance based elements have been validated. All modifications have been validated and proven equivalent foliowing
the 'Alberta Environment Draft Addenda to the CWS-PHC, Appendix 6, Validation of Alternate Methods'. Documentation is
available upon request. Maxxam has made the following improvements to the CWS-PHC reference benchmark method:
(i) Headspace for F1; and, (ii) Mechanical extraction for F2-F4. Note: F4G cannot be added to the C6 to C50
hydrocarbons. The extraction date for samples field preserved with methanol for F1 and Volatile Organic Compounds is
considered to be the date sampled.

Maxxam Analytics is accredited by SCC (Lab ID 97) for all specific parameters as required by Ontario Regulation 153/04.
Maxxam Analytics is limited in liability to the actual cost of analysis unless otherwise agreed in writing. There is no other
warranty expressed or implied. Samples will be retained at Maxxam Analytics for three weeks from receipt of data or as
per contract.

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

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key
% - t_ Christine Gripton
21 Jun 2012 18:08:44 -04:00
Please direct all questions regarding this Certificate of Analysis to your Project Manager.

CHRISTINE GRIPTON, Project Manager
Email: CGripton@maxxam.ca
Phone# (800) 268-7396 Ext:250

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 2
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lan D Wilson Associates Ltd
Maxxam Job #: B287615 Client Project #: GREELY
Report Date: 2012/06/21

RESULTS OF ANALYSES OF WATER

Maxxam 1D NU4410 NU4411 NU4412
[Sampling Date 2012/06/13 2012/06/13 2012/06/13
14:00 12:00 12:30

ICOC Number 80873 80873 80873

Units _ TW2 QC Batch EAST MW WEST MW RDL_QC Batch |
Calculated Parameters
IAnion Sum me/L 9.16 2879442 N/A |2879442
Bicarb. Alkalinity (calc. as CaCO3) | mg/L 220 2879440 1.0 2879440
Calculated TDS mg/L 489 2879445 1.0 |2879445
Carb. Alkalinity (calc. as CaCO3) mg/L 26 2879440 1.0 |2879440
Cation Sum me/L 8.76 2879442 N/A 12879442
Hardness (CaCO3) mg/L 280 2880256 1.0 |2880256
lon Balance (% Difference) % 2.20 2879441 N/A 2879441
Langelier Index (@ 20C) N/A 0.813 2879443 2879443
Langelier Index (@ 4C) N/A 0.565 2879444 2879444
Saturation pH (@ 20C) N/A 7.27 2879443 2879443
Saturation pH (@ 4C) N/A 7.52 2879444 2879444
Inorganics
[Total Ammonia-N mg/L 0.050 2883533 0.050 | 2883533
Colour TCU ND 2881672 2 |2881672
Conductivity umho/cm 940 2881117 1.0 |2881117
Fluoride (F-) mg/L 0.41 2881118 0.10 2881118
Dissolved Organic Carbon mg/L 0.70 2881014 0.20 |2881014
Orthophosphate (P) mg/L ND 2881701 0.010 12881701
pH pH 8.09 2881116 2881116
Dissolved Sulphate (SO4) mg/L 35 2881703 1 2881703
Turbidity NTU 10 2880722 0.2 |2880722
Alkalinity (Total as CaCO3) mg/L 230 2881112 1.0 |2881112
Dissolved Chloride (Cl) mg/L 140 2881700 1 2881700
Nitrite (N) mg/L ND 2881083 0.010 |2881083
Nitrate (N) mg/L ND 2881083 ND 0.31 0.10 |2881677
p-Alkalinity mg/L ND 2881112 1.0
Nitrate + Nitrite mg/L ND 2881083 0.10
ND = Not detected
RDL = Reportabie Detection Limit
QC Batch = Quality Control Batch
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lan D Wilson Associates Ltd
Maxxam Job #: B287615 Client Project #: GREELY
Report Date: 2012/06/21

RESULTS OF ANALYSES OF WATER

Maxxam 1D NU4413
ISampling Date 2012/06/13
13:00
QC Number 80873

Units CENTER MW__ |RDL_[C Batch |

Inorganics
Nitrate (N) mg/L 0.20 0.10 |2881083

RDL = Reportable Detection Limit
QC Baich = Quality Control Batch
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lan D Wilson Associates Ltd
Maxxam Job #: B287615 Client Project #: GREELY
Report Date: 2012/06/21

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam ID NU4410
ISampling Date 2012/06/13
14:00
OC Number 80873

Units TW2 RDL QC Batch
[Metals
Dissolved Aluminum (Al) ug/L 97 5.0 (2884850
Dissolved Antimony (Sb) ug/L ND 0.50 12884850
Dissolved Arsenic (As) ug/L ND 1.0 |2884850
Dissolved Barium (Ba) ug/L 160 2.0 |2884850
Dissolved Beryllium (Be) ug/L ND 0.50 {2884850
Dissolved Bismuth (Bi) ug/L ND 1.0 2884850
Dissolved Boron (B) ug/L 72 10 |2884850
Dissolved Cadmium (Cd) ug/L ND 0.10 |2884850
Dissolved Calcium (Ca) ug/L 69000 200 2884850
Dissolved Chromium (Cr) ug/L ND 5.0 [2884850
Dissolved Cobalt (Co) ug/L ND 0.50 |2884850
Dissolved Copper (Cu) ug/L ND 1.0 [2884850
Dissolved Iron (Fe) ug/L 570 100 |[2884850
Dissolved Lead (Pb) ug/L 0.66 0.50 |2884850
Dissolved Magnesium (Mg) | ug/L 27000 50 |2884850
Dissolved Manganese (Mn) {ug/L 31 2.0 12884850
Dissolved Molybdenum (Mo) | ug/L 23 0.50 2884850
Dissolved Nickel (Ni) ug/L ND 1.0 |2884850
Dissolved Phosphorus (P) ug/L ND 100 |2884850
Dissolved Potassium (K) ug/L 4400 200 |2884850
Dissolved Selenium (Se) ug/L ND 2.0 12884850
Dissolved Silicon (Si) ug/L 5000 50 2884850
Dissolved Silver (Ag) ug/L ND 0.10 2884850
Dissolved Sodium (Na) ug/L 69000 100 |2884850
Dissolved Strontium (Sr) ug/L 730 1.0 |2884850
Dissolved Thallium (T1) ug/L 0.053 0.050 12884850
Dissolved Titanium (Ti) ug/L 6.4 5.0 |[2884850
Dissolved Uranium (U) ug/L 0.92 0.10 |2884850
Dissolved Vanadium (V) ug/L 0.94 0.50 |2884850
Dissolved Zinc (Zn) ugl/L ND 5.0 [2884850
ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Maz&am

Maxxam Job #: B287615
Report Date: 2012/06/21

lan D Wilson Associates Ltd
Client Project #: GREELY

MICROBIOLOGY (WATER)

Maxxam 1D NU4410
[Sampling Date 2012/06/13
14:00

ICOC Number 80873

Units TW2 QC Batch
Microbiological
Background CFU/100mL 6 2880334
Total Coliforms  [CFU/100mL 2880334
Escherichia coli {CFU/100mL 0 2880334

QC Batch = Quality Control Batch
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MazéZam

Maxxam Job #: B287615
Report Date: 2012/06/21

Maxxam ID NU4410
Sample ID TW2
Matrix Water

Test Summary

lan D Wilson Associates Ltd
Client Project #: GREELY

Collected 2012/06/13
Shipped
Received 2012/06/13

Test Description Instrumentation Batch Extracted Analyzed Analyst
Alkalinity PH 2881112 N/A 2012/06/18 SURINDER RAI
Carbonate, Bicarbonate and Hydroxide CALC 2879440 N/A 2012/06/19 AUTOMATED STATCHK
Chloride by Automated Colourimetry AC 2881700 N/A 2012/06/15 DEONARINE RAMNARINE
Colour SPEC 2881672 N/A 2012/06/15 CHRISTINE PHAM
Conductivity COND 2881117 N/A 2012/06/18 SURINDER RAI
Dissolved Organic Carbon (DOC) TOCV/NDIR 2881014 N/A 2012/06/14 CHARLES OPOKU-WARE
Fluoride F 2881118 2012/06/14 2012/06/15 SURINDER RAI
Hardness (calculated as CaCO3) 2880256 N/A 2012/06/19 AUTOMATED STATCHK
Dissolved Metals by ICPMS ICP/MS 2884850 N/A 2012/06/19 HUA REN
lon Balance (% Difference) CALC 2879441 N/A 2012/06/18 AUTOMATED STATCHK
Anion and Cation Sum CALC 2879442 N/A 2012/06/19 AUTOMATED STATCHK
Coliform/ E. coli, CFU/100mL PL 2880334 N/A 2012/06/13 MAXIMA HERMANEZ
Total Ammonia-N LACH/NH4 2883533 N/A 2012/06/21 LEMENEH ADDIS
Nitrate (NO3) and Nitrite (NO2) in Water LACH 2881083 N/A 2012/06/14 CHRIS L!
pH PH 2881116 N/A 2012/06/18 SURINDER RAI
Orthophosphate AC 2881701 N/A 2012/06/15 DEONARINE RAMNARINE
Sat. pH and Langelier Index (@ 20C) CALC 2879443 N/A 2012/06/19 AUTOMATED STATCHK
Sat. pH and Langelier Index (@ 4C) CALC 2879444 N/A 2012/06/19 AUTOMATED STATCHK
Sulphate by Automated Colourimetry AC 2881703 N/A 2012/06/15 DEONARINE RAMNARINE
Total Dissolved Solids (TDS calc) CALC 2879445 N/A 2012/06/19 AUTOMATED STATCHK
Turbidity TURB 2880722 N/A 2012/06/14 NEIL DASSANAYAKE
Maxxam ID NU4410 Dup Collected 2012/06/13
Sample ID TW2 Shipped
Matrix Water Received 2012/06/13
Test Description Instrumentation Batch Extracted Analyzed Analyst
Chloride by Automated Colourimetry AC 2881700 N/A 2012/06/15 DEONARINE RAMNARINE
Orthophosphate AC 2881701 N/A 2012/06/15 DEONARINE RAMNARINE
Sulphate by Automated Colourimetry AC 2881703 N/A 2012/06/15 DEONARINE RAMNARINE
Maxxam ID NU4411 Collected 2012/06/13
Sample ID EAST MW Shipped
Matrix Water Received 2012/06/13
Test Description Instrumentation Batch Extracted Analyzed Analyst
INitrate (NO3) and Nitrite (NO2) in Water LACH 2881677 N/A 2012/06/15 CHRIS LI ]
Maxxam ID NU4412 Collected 2012/06/13
Sample ID WEST MW Shipped
Matrix Water Received 2012/06/13
Test Description Instrumentation Batch Extracted Analyzed Analyst
INitrate (NO3) and Nitrite (NO2) in Water LACH 2881677 N/A 2012/06/15 CHRIS LI |
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Mazé(.am

Maxxam Job #: B287615
Report Date: 2012/06/21

Maxxam ID NU4413
Sample ID CENTER MW
Matrix Water

lan D Wilson Associates Ltd
Client Project #: GREELY

Test Summary

Collected 2012/06/13
Shipped
Received 2012/06/13

Test Description Instrumentation Batch Extracted Analyzed Analyst
[Nitrate (NO3) and Nitrite (NO2) in Water LACH 2881083 N/A 2012/06/14 CHRIS LI
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lan D Wilson Associates Ltd

Maxxam Job #: B287615 Client Project #: GREELY

Report Date: 2012/06/21

GENERAL COMMENTS

Results relate only to the items tested.
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lan D Wilson Associates Ltd
Attention: Geoff Rether
Client Project #: GREELY
P.O. #

Site Location:

Quality Assurance Report
Maxxam Job Number: MB287615

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits
2880334 GIL RPD Background 2012/06/14 NC % N/A
Total Coliforms 2012/06/14 NC % N/A
Escherichia coli 2012/06/14 NC % N/A
2880722 NYS QC Standard Turbidity 2012/06/14 98 % 85-115
Method Blank Turbidity 2012/06/14 ND, RDL=0.2 NTU
RPD Turbidity 2012/06/14 NC % 20
2881014 COP Matrix Spike Dissolved Organic Carbon 2012/06/14 91 % 80-120
Spiked Blank Dissolved Organic Carbon 2012/06/14 89 % 80-120
Method Blank Dissolved Organic Carbon 2012/06/14 0.22, RDL=0.20 mg/L
RPD Dissolved Organic Carbon 2012/06/14 2.4 % 20
2881083 C_H Matrix Spike Nitrite (N) 2012/06/14 94 % 80-120
Nitrate (N) 2012/06/14 NC % 80 - 120
Spiked Blank Nitrite (N) 2012/06/14 93 % 85-115
_ Nitrate (N) 2012/06/14 96 % 85-115
Method Blank Nitrite (N) 2012/06/14 ND, RDL=0.010 mg/L
Nitrate (N) 2012/06/14 ND, RDL=0.10 mg/L
RPD Nitrite (N) 2012/06/14 4.6 % 25
Nitrate (N) 2012/06/14 30 % 25
2881112 SAU QC Standard Alkalinity (Total as CaCO3) 2012/06/18 96 % 85-115
p-Alkalinity 2012/06/18 96 % 85-115
Method Blank Alkalinity (Total as CaCO3) 2012/06/18 ND, RDL=1.0 mg/L
p-Alkalinity 2012/06/18 ND, RDL=1.0 mg/L
RPD Alkalinity (Total as CaCO3) 2012/06/18 0.2 % 25
2881117 SAU  QC Standard Conductivity 2012/06/18 103 % 85-115
Method Blank Conductivity 2012/06/18 ND, RDL=1.0 umho/cm
RPD Conductivity 2012/06/18 0.5 % 25
2881118 SAU  Matrix Spike Fiuoride (F-) 2012/06/15 109 % 80 - 120
Spiked Blank Fluoride (F-) 2012/06/15 98 % 80-120
Method Blank Fluoride (F-) 2012/06/15 ND, RDL=0.10 mg/L
RPD Fluoride (F-) 2012/06/15 05 % 20
2881672 CP Spiked Blank Colour 2012/06/15 98 % 85-115
Method Blank Colour 2012/06/15 ND, RDL=2 TCU
RPD Colour 2012/06/15 NC % 25
2881677 C_H Matrix Spike Nitrate (N) 2012/06/15 93 % 80-120
Spiked Blank Nitrate (N) 2012/06/15 94 % . 85-115
Method Blank Nitrate (N) 2012/06/15 ND, RDL=0.10 mg/L
RPD Nitrate (N) 2012/06/15 NC % 25
2881700 DRM Matrix Spike
[NU4410-01] Dissolved Chloride (Cl) 2012/06/15 NC % 75-125
Spiked Blank Dissolved Chloride (Cl) 2012/06/15 101 % 80 - 120
Method Blank Dissolved Chioride (Cl) 2012/06/15 ND, RDL=1 mg/L
RPD [NU4410-01] Dissolved Chloride (Cl) 2012/06/15 0.1 % 20
2881701 DRM Matrix Spike
[NU4410-01] Orthophosphate (P) 2012/06/15 115 % 75-125
Spiked Blank Orthophosphate (P) 2012/06/15 99 % 80-120
Method Blank Orthophosphate (P) 2012/06/15 ND, RDL=0.010 mg/L
RPD [NU4410-01] Orthophosphate (F} 2012/06/15 NC % 25
2881703 DRM Matrix Spike
[NU4410-01] Dissolved Sulphate (SO4) 2012/06/15 NC % 75-125
Spiked Blank Dissolved Sulphate (SO4) 2012/06/15 99 % 80-120
Method Blank Dissolved Sulphate (SO4) 2012/06/15 ND, RDL=1 mg/L
RPD [NU4410-01] Dissolved Sulphate (SO4) 2012/06/15 0.3 % 20
2883533 L_A  Matrix Spike Total Ammonia-N 2012/06/21 93 % 80 - 120
Spiked Blank Total Ammonia-N 2012/06/21 98 % 85-115
Method Blank Total Ammonia-N 2012/06/21 ND, RDL=0.050 mg/L

Maxxam Anatytics International Corporation o/a Maxxam Analytics 6740 Campobeito Hoa
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lan D Wilson Associates Ltd
Attention: Geoff Rether
Client Project #: GREELY
P.O. #:

Site Location:

Quality Assurance Report (Continued)
Maxxam Job Number: MB287615

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits
2883533 L_A RPD Total Ammonia-N 2012/06/21 NC % 20
2884850 HRE Matrix Spike Dissolved Aluminum (Al) 2012/06/19 98 % 80 -120
Dissolved Antimony (Sb) 2012/06/19 104 % 80-120
Dissolved Arsenic (As) 2012/06/19 106 % 80-120
Dissolved Barium (Ba) 2012/06/19 99 % 80-120
Dissolved Beryllium (Be) 2012/06/19 100 % 80-120
Dissolved Bismuth (Bi) 2012/06/19 100 % 80-120
Dissolved Boron (B) 2012/06/19 97 % 80-120
Dissolved Cadmium (Cd) 2012/06/19 99 % 80-120
Dissolved Calcium (Ca) 2012/06/19 NC % 80-120
Dissolved Chromium (Cr) 2012/06/19 100 % 80-120
Dissolved Cobalt (Co) 2012/06/19 99 % 80-120
Dissolved Copper (Cu) 2012/06/19 94 % 80-120
Dissolved lron (Fe) 2012/06/19 104 % 80-120
Dissolved Lead (Pb) 2012/06/19 99 % 80-120
Dissolved Magnesium (Mg) 2012/06/19 NC % 80-120
Dissolved Manganese (Mn) 2012/06/19 NC % 80 - 120
Dissolved Molybdenum (Mo) 2012/06/19 111 % 80-120
Dissolved Nickel (Ni) 2012/06/19 97 % 80 - 120
Dissolved Phosphorus (P) 2012/06/19 107 % 80-120
Dissolved Potassium (K) 2012/06/19 NC % 80-120
Dissolved Selenium (Se) 2012/06/19 102 % 80-120
Dissolved Silicon (Si) 2012/06/19 104 % 80-120
Dissolved Silver (Ag) 2012/06/19 81 % 80 - 120
Dissolved Sodium (Na) 2012/06/19 NC % 80-120
Dissolved Strontium (Sr) 2012/06/19 NC % 80-120
Dissolved Thallium (T1) 2012/06/19 101 % 80 - 120
Dissolved Titanium (Ti) 2012/06/19 108 % 80-120
Dissolved Uranium (U) 2012/06/19 109 % 80 - 120
Dissolved Vanadium (V) 2012/06/19 105 % 80-120
Dissolved Zinc (Zn) 2012/06/19 97 % 80-120
Spiked Blank Dissolved Aluminum (Al} 2012/06/19 94 % 80-120
Dissolved Antimony (Sb) 2012/06/19 96 % 80-120
Dissolved Arsenic (As) 2012/06/19 100 % 80-120
Dissolved Barium (Ba) 2012/06/19 96 % 80-120
Dissolved Beryllium (Be) 2012/06/19 96 % 80-120
Dissolved Bismuth (Bi) 2012/06/19 103 % 80-120
Dissolved Boron (B) 2012/06/19 99 % 80-120
Dissolved Cadmium (Cd) 2012/06/19 98 % 80-120
Dissolved Calcium (Ca) 2012/06/19 96 % 80 - 120
Dissolved Chromium (Cr) 2012/06/19 95 % 80-120
Dissolved Cobalt (Co) 2012/06/19 96 % 80-120
Dissolved Copper (Cu) 2012/06/19 95 % 80-120
Dissolved lron (Fe) 2012/06/19 99 % 80-120
Dissolved Lead (Pb) 2012/06/19 102 % 80-120
Dissolved Magnesium (Mg) 2012/06/19 96 % 80 - 120
Dissolved Manganese (Mn) 2012/06/19 96 % 80-120
Dissolved Molybdenum (Mo) 2012/06/19 99 % 80-120
Dissolved Nickel (Ni) 2012/06/19 95 % 80-120
Dissolved Phosphorus (P) 2012/06/19 97 % 80-120
Dissolved Potassium (K) 2012/06/19 97 % 80-120
Dissolved Selenium (Se) 2012/06/19 100 % 80-120
Dissolved Silicon (Si) 2012/06/19 95 % 80-120
Dissolved Silver (Ag) 2012/06/19 96 % 80-120
Dissolved Sodium (Na) 2012/06/19 95 % 80-120
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lan D Wilson Associates Ltd
Attention: Geoff Rether
Client Project #: GREELY
P.O. #:

Site Location:

Quality Assurance Report (Continued)
Maxxam Job Number: MB287615

QA/QC Date
Batch Analyzed
Num Init __ QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits
2884850 HRE Spiked Blank Dissolved Strontium (Sr) 2012/06/19 97 % 80-120
Dissolved Thallium (T1) 2012/06/19 105 % 80-120
Dissolved Titanium (Ti) 2012/06/19 98 % 80-120
Dissolved Uranium (U) 2012/06/19 106 % 80-120
Dissolved Vanadium (V) 2012/06/19 96 % 80-120
Dissolved Zinc (Zn) 2012/06/19 100 % 80-120
Method Blank Dissolved Aluminum (Al) 2012/06/19 ND, RDL=5.0 ug/L
Dissolved Antimony (Sb) 2012/06/19 ND, RDL=0.50 ug/L
Dissolved Arsenic (As) 2012/06/19 ND, RDL=1.0 ug/L
Dissolved Barium (Ba) 2012/06/19 ND, RDL=2.0 ug/L
Dissolved Beryllium (Be) 2012/06/19 ND, RDL=0.50 ug/L
Dissolved Bismuth (Bi) 2012/06/19 ND, RDL=1.0 ug/L
Dissolved Boron (B) 2012/06/19 ND, RDL=10 ug/L
Dissolved Cadmium (Cd) 2012/06/19 ND, RDL=0.10 ug/L
Dissolved Calcium (Ca) 2012/06/19 ND, RDL=200 ug/L
Dissolved Chromium (Cr) 2012/06/19 ND, RDL=5.0 ug/L
Dissolved Cobalt (Co) 2012/06/19 ND, RDL=0.50 ug/L
Dissolved Copper (Cu) 2012/06/19 ND, RDL=1.0 ug/L
Dissolved lron (Fe) 2012/06/19 ND, RDL=100 ug/L
Dissolved Lead (Pb) 2012/06/19 ND, RDL=0.50 ug/L
Dissolved Magnesium (Mg) 2012/06/19 ND, RDL=50 ug/L
Dissolved Manganese (Mn) 2012/06/19 ND, RDL=2.0 ug/L
Dissolved Molybdenum (Mo) 2012/06/19 ND, RDL=0.50 ug/L
Dissolved Nickel (Ni) 2012/06/19 ND, RDL=1.0 ug/L
Dissolved Phosphorus (P) 2012/06/19 ND, RDL=100 ug/L
Dissolved Potassium (K} 2012/06/19 ND, RDL=200 ug/L
Dissolved Selenium (Se) 2012/06/19 ND, RDL=2.0 ug/L
Dissolved Silicon (Si) 2012/06/19 ND, RDL=50 ug/L
Dissolved Silver (Ag) 2012/06/19 ND, RDL=0.10 ug/L
Dissolved Sodium (Na) 2012/06/19 ND, RDL=100 ug/L
Dissolved Strontium (Sr) 2012/06/19 ND, RDL=1.0 ug/L
Dissolved Thallium (T1) 2012/06/19 ND, RDL=0.050 ug/L
Dissolved Titanium (Ti) 2012/06/19 ND, RDL=5.0 ug/L
Dissolved Uranium (U) 2012/06/19 ND, RDL=0.10 ug/L
Dissolved Vanadium (V) 2012/06/19 0.59, RDL=0.50 ug/L
Dissolved Zinc (Zn) 2012/06/19 ND, RDL=5.0 ug/L
RPD Dissolved Lead (Pb) 2012/06/19 NC % 20

N/A = Not Applicable

Matrix Spike: A sample to which a

NC (Matrix Spike): The recovery in
spiked amount was not sufficiently

reliable calculation.

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.
Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
significant to permit a reliable recovery calculation.

NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
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Validation Signature Page

Maxxam Job #: B287615

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

N

CRISTINA CARRIERE, Scientific Services

MAXIMA HERMANEZ, SENIOR ANALYST

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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Your Project #: GREELY
Your C.0.C. #: 69709

Attention: Geoff Rether
lan D Wilson Associates Ltd

PO Box 299
76722 Airport Rd
Clinton, ON

NOM 1LO

MAXXAM JOB #: B290836
Received: 2012/06/19, 19:04

Sample Matrix: Water
# Samples Received: 2

Report Date: 2012/06/25

CERTIFICATE OF ANALYSIS

Date Date Method
Analyses Quantity Extracted  Analyzed Laboratory Method Reference
Alkalinity 2 N/A 2012/06/21 CAM SOP-00448 SM 2320B
Carbonate, Bicarbonate and Hydroxide 2 N/A 2012/06/22 CAM SOP-00102 APHA 4500-CO2 D
Chioride by Automated Colourimetry 2 N/A 2012/06/22 CAM SOP-00463 EPA 325.2
Colour 2 N/A 2012/06/21 CAM SOP-00412 APHA 2120
Conductivity 2 N/A 2012/06/21 CAM SOP-00448 SM 2510
Dissolved Organic Carbon (DOC) 2 N/A 2012/06/21 CAM SOP-00446 SM 5310 B
Fluoride 2 2012/06/20 2012/06/21 CAM SOP-00448 APHA 4500FC
Hardness (calculated as CaCO3) 2 N/A 2012/06/21 CAM SOP 00102 SM 2340 B
Lab Fittered Metals by ICPMS 2 2012/06/21 2012/06/21 CAM SOP-00447 EPA 6020
lon Balance (% Difference) 2 N/A 2012/06/22
Anion and Cation Sum 2 N/A 2012/06/22
Coliform/ E. coli, CFU/100mL 2 N/A 2012/06/20 CAM SOP-00551 MOE E3407
Total Ammonia-N 2 N/A 2012/06/24 CAM SOP-00441 US GS |-2522-90
Nitrate (NO3) and Nitrite (NO2) in Water (1) 2 N/A 2012/06/21 CAM SOP-00440 SM 4500 NO3I/NO2B
pH 2 N/A 2012/06/21 CAM SOP-00448 SM 4500H+ B
Orthophosphate 2 N/A 2012/06/22 CAM SOP-00461 EPA 365.1
Sat. pH and Langelier Index (@ 20C) 2 N/A 2012/06/22
Sat. pH and Langelier Index (@ 4C) 2 N/A 2012/06/22
Sulphate by Automated Colourimetry 2 N/A 2012/06/22 CAM SOP-00464 EPA 3754
Total Dissolved Solids (TDS calc) 2 N/A 2012/06/22
Turbidity 2 N/A 2012/06/21 CAM SOP-00417 APHA 2130B

Remarks:

Maxxam Analytics has performed all
Methods Used in the Assessment of Properties un

analytical testing herein in accordance with 1SO 17025 and the Protocol for Analytical
der Part XV.1 of the Environmental Protection Act. All methodologies

comply with this document and are validated for use in the laboratory. The methods and techniques employed in this

analysis conform to the performance criteria
Analytical Methods Used in the Assessmen
results to two significant figures at the RDL

analytical precision.

t of Properties under Part XV.1 of th

(detection limits, accuracy and precision) as outlined in the Protocol for
e Environmental Protection Act. Reporting
is to permit statistical evaluation and is not intended to be an indication of

The CWS PHC methods employed by Maxxam conform to all prescribed elements of the reference method and

Wiaxxam Anatylics International Corporation o/a Maxxam Analytics
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Your Project #: GREELY
Your C.0.C. #: 69709

Attention: Geoff Rether
lan D Wilson Associates Ltd
PO Box 299

76722 Airport Rd

Clinton, ON

NOM 1LO

Report Date: 2012/06/25

CERTIFICATE OF ANALYSIS
-2

performance based elements have been validated. All modifications have been validated and proven equivalent following
the 'Alberta Environment Draft Addenda to the CWS-PHC, Appendix 6, Validation of Alternate Methods'. Documentation is
available upon request. Maxxam has made the following improvements to the CWS-PHC reference benchmark method:
(i) Headspace for F1; and, (i) Mechanical extraction for F2-F4. Note: F4G cannot be added to the C6 to C50
hydrocarbons. The extraction date for samples field preserved with methanol for F1 and Volatile Organic Compounds is
considered to be the date sampled.

Maxxam Analytics is accredited by SCC (Lab 1D 97) for all specific parameters as required by Ontario Regulation 153/04.
Maxxam Analytics is limited in liability to the actual cost of analysis unless otherwise agreed in writing. There is no other
warranty expressed or implied. Samples will be retained at Maxxam Analytics for three weeks from receipt of data or as
per contract.

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

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key
% - t_ Christine Gripton
26 Jun 2012 13:36:41 -04:00
Please direct all questions regarding this Certificate of Analysis to your Project Manager.

CHRISTINE GRIPTON, Project Manager
Email: CGripton@maxxam.ca
Phone# (800) 268-7396 Ext:250

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 2
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lan D Wilson Associates Ltd
Maxxam Job #: B290836 Client Project #: GREELY
Report Date: 2012/06/25

RESULTS OF ANALYSES OF WATER

Maxxam 1D NV9100 NV9101
Sampling Date 2012/06/19 2012/06/19
14:15 14:30
OC Number 69709 69709

Units TW 1 RDL TW 3 RDL_RQC Batch
Calculated Parameters
IAnion Sum me/l 10.6 N/A 4,06 N/A 12885974
Bicarb. Alkalinity (calc. as CaCO3) | mg/L 240 1.0 170 1.0 |2885970
Calculated TDS mg/L 580 1.0 213 1.0 |2885977
Carb. Alkalinity (calc. as CaCO3) mg/L 1.9 1.0 1.9 1.0 |2885970
Cation Sum me/L 10.9 N/A 3.90 N/A 12885974
Hardness (CaCO3) mg/L 340 1.0 170 1.0 |2885972
lon Balance (% Difference) % 1.57 N/A 2.02 N/A 12885973
Langelier Index (@ 20C) N/A 0.705 0.543 2885975
Langelier Index (@ 4C) N/A 0.457 0.293 2885976
Saturation pH (@ 20C) N/A 7.21 7.54 2885975
Saturation pH (@ 4C) N/A 7.46 7.79 2885976
Inorganics
[Total Ammonia-N mg/L ND 0.050 ND 0.050 (2889192
Colour TCU ND 2 ND 2 |2887256
Conductivity umho/cm 1100 1.0 380 1.0 |2886947
Fluoride (F-) mg/L 037 0.10 0.24 0.10 12886948
Dissolved Organic Carbon mg/L 11 0.20 0.87 0.20 2887198
Orthophosphate (P) mg/L ND 0.010 ND 0.010 12888245
pH pH 7.92 8.08 2886949
Dissolved Sulphate (SO4) mg/L 53 1 28 1 2888246
Turbidity NTU 8.5 0.2 39 0.2 2886890
Alkalinity (Total as CaCO3) mg/L 250 1.0 170 1.0 |2886946
Dissolved Chloride (Cl) mg/L 160 2 2 1 2888243
Nitrite (N) mg/L ND 0.010 ND 0.010 [2886960
Nitrate (N) mg/L ND 0.10 ND 0.10 |2886960
ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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lan D Wilson Associates Ltd
Maxxam Job #: B290836 Client Project #: GREELY
Report Date: 2012/06/25

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam |D NV9100 NV9101
Sampling Date 2012/06/19 2012/06/19
14:15 14:30

ICOC Number 69709 69709

Units TW 1 TW3 RDL_QC Batch
Metals
Dissolved Aluminum (Al) ug/L ND ND 5.0 |2887087
Dissolved Antimony (Sb) ug/L ND ND 0.50 |2887087
Dissolved Arsenic (As) ug/L ND ND 1.0 2887087
Dissolved Barium (Ba) ug/L 160 84 2.0 |2887087
Dissolved Beryllium (Be) ug/L ND ND 0.50 |2887087
Dissolved Boron (B) ug/L 110 43 10 2887087
Dissolved Cadmium (Cd) ug/L ND ND 0.10 |2887087
Dissolved Calcium (Ca) ug/L 76000 42000 200 |2887087
Dissolved Chromium (Cr) ug/L ND ND 5.0 |2887087
Dissolved Cobalt (Co) ug/L ND ND 0.50 (2887087
Dissolved Copper (Cu) ug/L ND ND 1.0 [2887087
Dissolved Iron (Fe) ug/L ND ND 100 |2887087
Dissolved Lead (Pb) ug/L ND ND 0.50 |2887087
Dissolved Magnesium (Mg) [ug/L 37000 16000 50 |2887087
Dissolved Manganese (Mn) [ ug/L 30 17 2.0 |2887087
Dissolved Molybdenum (Mo) | ug/L 41 27 0.50 |2887087
Dissolved Nickel (Ni) ug/L ND ND 1.0 |[2887087
Dissolved Phosphorus (P) ug/L ND ND 100 2887087
Dissolved Potassium (K) ug/L 7200 3200 200 |2887087
Dissolved Selenium (Se) ug/L ND ND 2.0 (2887087
Dissolved Silicon (Si) ug/L 4400 4800 50 |2887087
Dissolved Silver (Ag) ug/L ND ND 0.10 (2887087
Dissolved Sodium (Na) ug/L 89000 8200 100 |2887087
Dissolved Strontium (Sr) ug/L 2300 420 1.0 |2887087
Dissolved Thallium (Tl) ug/L ND ND 0.050 | 2887087
Dissolved Titanium (Ti) ug/L ND ND 5.0 |2887087
Dissolved Uranium (U) ug/L 0.31 ND 0.10 2887087
Dissolved Vanadium (V) ug/L ND ND 0.50 |2887087
Dissolved Zinc (Zn) ug/L ND ND 5.0 |2887087
IND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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lan D Wilson Associates Ltd
Maxxam Job #: B290836 Client Project #: GREELY
Report Date: 2012/06/25

MICROBIOLOGY (WATER)

Maxxam ID NV39100 NV9101
ISampling Date 2012/06/19 2012/06/19
14:15 14:30
OC Number 69709 69709
Units TW 1 TW 3 C Batch

[Microbiological :

Background CFU/100mL 0 1 2886320
Total Coliforms  |CFU/100mL 0] 0 2886320
Escherichia coli  |[CFU/100mL 0 0 2886320

QC Batch = Quality Control Batch
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Maxxam Job #: B290836
Report Date: 2012/06/25

Maxxam ID NV9100
Sample ID TW 1
Matrix Water

lan D Wilson Associates Ltd
Client Project #: GREELY

Test Summary

Collected 2012/06/19
Shipped
Received 2012/06/19

Test Description Instrumentation Batch Extracted Analyzed Analyst
Alkalinity PH 2886946 N/A 2012/06/21 SURINDER RAI
Carbonate, Bicarbonate and Hydroxide CALC 2885970 N/A 2012/06/22 AUTOMATED STATCHK
Chioride by Automated Colourimetry AC 2888243 N/A 2012/06/22 DEONARINE RAMNARINE
Colour SPEC 2887256 N/A 2012/06/21 CHRISTINE PHAM
Conductivity COND 2886947 N/A 2012/06/21 SURINDER RAI
Dissolved Organic Carbon (DOC) TOCV/NDIR 2887198 N/A 2012/06/21 CHARLES OPOKU-WARE
Fluoride F 2886948 2012/06/20 2012/06/21 SURINDER RAI
Hardness (calculated as CaCO3) 2885972 N/A 2012/06/21 AUTOMATED STATCHK
Lab Filtered Metals by ICPMS ICP/MS 2887087 2012/06/21 2012/06/21 AREFA DABHAD
lon Balance (% Difference) CALC 2885973 N/A 2012/06/22 AUTOMATED STATCHK
Anion and Cation Sum CALC 2885974 N/A 2012/06/22 AUTOMATED STATCHK
Coliform/ E. coli, CFU/100mL PL 2886320 N/A 2012/06/20 THARMINI SIVALINGAM
Total Ammonia-N LACH/NH4 2889192 N/A 2012/06/24 LEMENEH ADDIS
Nitrate (NO3) and Nitrite (NO2) in Water LACH 2886960 N/A 2012/06/21 CHRIS LI
pH PH 2886949 N/A 2012/06/21 SURINDER RAI
Orthophosphate AC 2888245 N/A 2012/06/22 DEONARINE RAMNARINE
Sat. pH and Langelier Index (@ 20C) CALC 2885975 N/A 2012/06/22 AUTOMATED STATCHK
Sat. pH and Langelier Index (@ 4C) CALC 2885976 N/A 2012/06/22 AUTOMATED STATCHK
Sulphate by Automated Colourimetry AC 2888246 N/A 2012/06/22 DEONARINE RAMNARINE
Total Dissolved Solids (TDS calc) CALC 2885977 N/A 2012/06/22 AUTOMATED STATCHK
Turbidity TURB 2886890 N/A 2012/06/21 NEIL DASSANAYAKE

Maxxam ID NV9100 Dup Collected 2012/06/19

SampleID TW 1 Shipped

Matrix Water Received 2012/06/19

Test Description instrumentation Batch Extracted Analyzed Analyst
Alkalinity PH 2886946 N/A 2012/06/21 SURINDER RAI
Colour SPEC 2887256 N/A 2012/06/21 CHRISTINE PHAM
Conductivity COND 2886947 N/A 2012/06/21 SURINDER RAI
Fluoride F 2886948 2012/06/20 2012/06/21 SURINDER RAI
pH PH 2886949 N/A 2012/06/21 SURINDER RAI

Maxxam ID NV9101 Collected 2012/06/19

Sample ID TW 3 Shipped

Matrix Water Received 2012/06/19

Test Description Instrumentation Batch Extracted Analyzed Analyst
Alkalinity PH 2886946 N/A 2012/06/21 SURINDER RAI
Carbonate, Bicarbonate and Hydroxide CALC 2885970 N/A 2012/06/22 AUTOMATED STATCHK
Chloride by Automated Colourimetry AC 2888243 N/A 2012/06/22 DEONARINE RAMNARINE
Colour SPEC 2887256 N/A 2012/06/21 CHRISTINE PHAM
Conductivity COND 2886947 N/A 2012/06/21 SURINDER RAI
Dissolved Organic Carbon (DOC) TOCV/NDIR 2887198 N/A 2012/06/21 CHARLES OPOKU-WARE
Fluoride F 2886948 2012/06/20 2012/06/21 SURINDER RAI
Hardness (calculated as CaCO3) 2885972 N/A 2012/06/21 AUTOMATED STATCHK
Lab Filtered Metals by ICPMS ICP/MS 2887087 2012/06/21 2012/06/21 AREFA DABHAD
lon Balance (% Difference) CALC 2885973 N/A 2012/06/22 AUTOMATED STATCHK
Anion and Cation Sum CALC 2885974 N/A 2012/06/22 AUTOMATED STATCHK
Coliform/ E. coli, CFU/100mL PL 2886320 N/A 2012/06/20 THARMINI SIVALINGAM
Total Ammonia-N LACH/NH4 2889192 N/A 2012/06/24 LEMENEH ADDIS
Nitrate (NO3) and Nitrite (NOZ2) in Water LACH 2886960 N/A 2012/06/21 CHRIS LI
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lan D Wilson Associates Ltd
Maxxam Job #: B290836 Client Project #: GREELY
Report Date: 2012/06/25

Test Summary

pH PH 2886949 N/A 2012/06/21 SURINDER RAI
Orthophosphate AC 2888245 N/A 2012/06/22 DEONARINE RAMNARINE
Sat. pH and Langelier Index (@ 20C) CALC 2885975 N/A 2012/06/22 AUTOMATED STATCHK
Sat. pH and Langelier Index (@ 4C) CALC 2885976 N/A 2012/06/22 AUTOMATED STATCHK
Sulphate by Automated Colourimetry AC 2888246 N/A 2012/06/22 DEONARINE RAMNARINE
Total Dissolved Solids (TDS calc) CALC 2885977 N/A 2012/06/22 AUTOMATED STATCHK
Turbidity TURB 2886890 N/A 2012/06/21 NEIL DASSANAYAKE
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lan D Wilson Associates Ltd
Maxxam Job #: B290836 Client Project #: GREELY
Report Date: 2012/06/25

GENERAL COMMENTS

Results relate only to the items tested.
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lan D Wilson Associates Ltd
Attention: Geoff Rether
Client Project # GREELY

P.O. #
Site Location:

Quality Assurance Report
Maxxam Job Number: MB290836

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits
2886320 VGU RPD Background 2012/06/21 NC % N/A
Total Coliforms 2012/06/21 NC % N/A
Escherichia coli 2012/06/21 NC % N/A
2886890 NYS QC Standard Turbidity 2012/06/20 96 % 85-115
Method Blank Turbidity 2012/06/21 ND, RDL=0.2 NTU
RPD Turbidity 2012/06/21 1.2 % 20
2886946 SAU QC Standard Alkalinity (Total as CaCO3) 2012/06/21 95 % 85-115
Method Blank Alkalinity (Total as CaCO3) 2012/06/21 ND, RDL=1.0 mg/L
RPD [NV9100-01] Alkalinity (Total as CaCO3) 2012/06/21 0.9 % 25
2886947 SAU  QC Standard Conductivity 2012/06/21 103 % 85-115
Method Blank Conductivity 2012/06/21 ND, RDL=1.0 umho/cm
RPD [NV9100-01] Conductivity 2012/06/21 0.3 % 25
2886948 SAU  Matrix Spike
[NV9100-01] Fluoride (F-) 2012/06/21 104 % 80-120
Spiked Blank Fluoride (F-) 2012/06/21 101 % 80-120
Method Blank Fluoride (F-) 2012/06/21 ND, RDL=0.10 mg/L
RPD [NV9100-01] Fluoride (F-) 2012/06/21 NC % 20
2886960 C_H Matrix Spike Nitrite (N) 2012/06/21 95 % 80 - 120
Nitrate (N) 2012/06/21 100 % 80-120
Spiked Blank Nitrite (N) 2012/06/21 N % 85-115
Nitrate (N) 2012/06/21 98 % 85-115
Method Blank Nitrite (N) 2012/06/21 ND, RDL=0.010 mg/L
Nitrate (N) 2012/06/21 ND, RDL=0.10 mg/L
RPD Nitrite (N) 2012/06/21 NC % 25
Nitrate (N) 2012/06/21 NC % 25
2887087 ADA  Matrix Spike Dissolved Aluminum (Al) 2012/06/21 100 % 80-120
Dissolved Antimony (Sb) 2012/06/21 103 % 80-120
Dissolved Arsenic (As) 2012/06/21 103 % 80-120
Dissolved Barium (Ba) 2012/06/21 102 % 80-120
Dissolved Beryllium (Be) 2012/06/21 103 % 80-120
Dissolved Boron (B) 2012/06/21 101 % 80-120
Dissolved Cadmium (Cd) 2012/06/21 102 % 80-120
Dissolved Calcium (Ca) 2012/06/21 NC % 80-120
Dissolved Chromium (Cr) 2012/06/21 100 % 80 - 120
Dissolved Cobalt (Co) 2012/06/21 98 % 80-120
Dissolved Copper (Cu) 2012/06/21 98 % 80-120
Dissolved Iron (Fe) 2012/06/21 98 % 80-120
Dissolved Lead (Pb) 2012/06/21 97 % 80-120
Dissolved Magnesium (Mg) 2012/06/21 103 % 80-120
Dissolved Manganese (Mn) 2012/06/21 96 % 80-120
Dissolved Molybdenum (Mo) 2012/06/21 105 % 80-120
Dissolved Nickel (Ni) 2012/06/21 99 % 80-120
Dissolved Phosphorus (P) 2012/06/21 106 % 80-120
Dissolved Potassium (K) 2012/06/21 101 % 80-120
Dissolved Selenium (Se) 2012/06/21 102 % 80-120
Dissolved Silicon (Si) 2012/06/21 101 % 80-120
Dissolved Silver (Ag) 2012/06/21 98 % 80-120
Dissolved Sodium (Na) 2012/06/21 NC % 80-120
Dissolved Strontium (Sr) 2012/06/21 105 % 80-120
Dissolved Thallium (T1) 2012/06/21 99 % 80-120
Dissolved Titanium (Ti) 2012/06/21 102 % 80-120
Dissolved Uranium (U) 2012/06/21 101 % 80-120
Dissolved Vanadium (V) 2012/06/21 102 % 80-120
Dissolved Zinc (Zn) 2012/06/21 99 % 80- 120
Spiked Blank Dissolved Aluminum (Al) 2012/06/21 99 % 80-120

WMaxxam Analytics international Gorporation o/a Maxxam Analytics
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jan D Wilson Associates Ltd
Attention: Geoff Rether
Client Project #: GREELY
P.O. #:

Site Location:

Quality Assurance Report (Continued)
Maxxam Job Number: MB290836

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits
2887087 ADA Spiked Blank Dissolved Antimony (Sb) 2012/06/21 99 % 80-120
Dissolved Arsenic (As) 2012/06/21 99 % 80-120
Dissolved Barium (Ba) 2012/06/21 101 % 80-120
Dissolved Beryllium (Be) 2012/06/21 102 % 80-120
Dissolved Boron (B) 2012/06/21 97 % 80-120
Dissolved Cadmium (Cd) 2012/06/21 99 % 80-120
Dissolved Calcium (Ca) 2012/06/21 99 % 80-120
Dissolved Chromium (Cr) 2012/06/21 98 % 80-120
Dissolved Cobalt (Co) 2012/06/21 96 % 80 -120
Dissolved Copper (Cu) 2012/06/21 98 % 80-120
Dissolved Iron (Fe) 2012/06/21 96 % 80-120
Dissolved Lead (Pb) 2012/06/21 95 % 80 -120
Dissolved Magnesium (Mg) 2012/06/21 395 % 80-120
Dissolved Manganese (Mn) 2012/06/21 94 % 80-120
Dissolved Molybdenum (Mo) 2012/06/21 100 % 80-120
Dissolved Nickel (Ni) 2012/06/21 97 % 80-120
Dissolved Phosphorus (P) 2012/06/21 102 % 80-120
Dissolved Potassium (K) 2012/06/21 929 % 80-120
Dissolved Selenium (Se) 2012/06/21 99 % 80-120
Dissolved Silicon (Si) 2012/06/21 98 % 80-120
Dissolved Silver (Ag) 2012/06/21 96 % 80-120
Dissolved Sodium (Na) 2012/06/21 98 % 80-120
Dissolved Strontium (Sr) 2012/06/21 94 % 80-120
Dissolved Thallium (T1) 2012/06/21 97 % 80-120
Dissolved Titanium (Ti) 2012/06/21 99 % 80-120
Dissolved Uranium (U) 2012/06/21 97 % 80 -120
Dissolved Vanadium (V) 2012/06/21 99 % 80 - 120
Dissolved Zinc (Zn) 2012/06/21 98 % 80-120
Method Blank Dissolved Aluminum (Al) 2012/06/21 ND, RDL=5.0 ug/L
Dissolved Antimony (Sb) 2012/06/21 ND, RDL=0.50 ug/L
Dissolved Arsenic (As) 2012/06/21 ND, RDL=1.0 ug/L
Dissolved Barium (Ba) 2012/06/21 ND, RDL=2.0 ug/L
Dissolved Beryllium (Be) 2012/06/21 ND, RDL=0.50 ug/L
Dissolved Boron (B) 2012/06/21 ND, RDL=10 ug/L
Dissolved Cadmium (Cd) 2012/06/21 ND, RDL=0.10 ug/L
Dissolved Calcium (Ca) 2012/06/21 ND, RDL=200 ug/L
Dissolved Chromium (Cr) 2012/06/21 ND, RDL=5.0 ug/L
Dissolved Cobalt (Co) 2012/06/21 ND, RDL=0.50 ug/L
Dissolved Copper (Cu) 2012/06/21 ND, RDL=1.0 ug/L
Dissolved Iron (Fe) 2012/06/21 ND, RDL=100 ug/L
Dissolved Lead (Pb) 2012/06/21 ND, RDL=0.50 ug/L
Dissolved Magnesium (Mg) 2012/06/21 ND, RDL=50 ug/L
Dissolved Manganese (Mn) 2012/06/21 ND, RDL=2.0 ug/L
Dissolved Molybdenum (Mo) 2012/06/21 ND, RDL=0.50 ug/L
Dissolved Nickel (Ni) 2012/06/21 ND, RDL=1.0 ug/L
Dissolved Phosphorus (P) 2012/06/21 ND, RDL=100 ug/L
Dissolved Potassium (K) 2012/06/21 ND, RDL=200 ug/L
Dissolved Selenium (Se) 2012/06/21 ND, RDL=2.0 ug/L
Dissolved Silicon (Si) 2012/06/21 ND, RDL=50 ug/L
Dissolved Silver (Ag) 2012/06/21 ND, RDL=0.10 ug/L
Dissolved Sodium (Na) 2012/06/21 ND, RDL=100 ug/L
Dissolved Strontium (Sr) 2012/06/21 ND, RDL=1.0 ug/L
Dissolved Thallium (T1) 2012/06/21 ND, RDL=0.050 ug/L
Dissolved Titanium (Ti) 2012/06/21 ND, RDL=5.0 ug/L
Dissolved Uranium (U) 2012/06/21 ND, RDL=0.10 ug/L
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lan D Wilson Associates Ltd
Attention: Geoff Rether
Client Project #: GREELY
P.O. #

Site Location:

Quality Assurance Report (Continued)
Maxxam Job Number: MB290836

QA/QC Date
Batch Analyzed ]
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits
2887087 ADA  Method Blank Dissolved Vanadium (V) 2012/06/21 ND, RDL=0.50 ug/L
Dissolved Zinc (Zn) 2012/06/21 ND, RDL=5.0 ug/L
RPD Dissolved Aluminum (Al) 2012/06/21 NC % 20
Dissolved Antimony (Sb) 2012/06/21 NC % 20
Dissolved Arsenic (As) 2012/06/21 NC % 20
Dissolved Barium (Ba) 2012/06/21 1.1 % 20
Dissolved Beryllium (Be) 2012/06/21 NC % 20
Dissolved Boron (B) 2012/06/21 NC % 20
Dissolved Cadmium (Cd) 2012/06/21 NC % 20
Dissolved Calcium (Ca) 2012/06/21 1.1 % 20
Dissolved Chromium (Cr) 2012/06/21 NC % 20
Dissolved Cobalit (Co) 2012/06/21 NC % 20
Dissolved Copper (Cu) 2012/06/21 0.3 % 20
Dissolved Iron (Fe) 2012/06/21 NC % 20
Dissolved Lead (Pb) 2012/06/21 NC % 20
Dissolved Magnesium (Mg) 2012/06/21 1.2 % 20
Dissolved Manganese (Mn) 2012/06/21 NC % 20
Dissolved Molybdenum (Mo) 2012/06/21 NC % 20
Dissolved Nickel (Ni} 2012/06/21 NC % 20
Dissolved Phosphorus (P) 2012/06/21 NC % 20
Dissolved Potassium (K) 2012/06/21 NC % 20
Dissolved Selenium (Se) 2012/06/21 NC % 20
Dissolved Silicon (Si) 2012/06/21 0.03 % 20
Dissolved Silver (Ag) 2012/06/21 NC % 20
Dissolved Sodium (Na) 2012/06/21 2.7 % 20
Dissolved Strontium (Sr) 2012/06/21 0.3 % 20
Dissolved Thallium (TI) 2012/06/21 NC % 20
Dissolved Titanium (Ti) 2012/06/21 NC % 20
Dissolved Uranium (U} 2012/06/21 NC % 20
Dissolved Vanadium (V) 2012/06/21 NC % 20
Dissolved Zinc (Zn) 2012/06/21 NC % 20
2887198 COP Matrix Spike Dissolved Organic Carbon 2012/06/21 97 % 80-120
Spiked Blank Dissolved Organic Carbon 2012/06/21 91 % 80-120
Method Blank Dissolved Organic Carbon 2012/06/21 ND, RDL=0.20 mg/L
RPD Dissolved Organic Carbon 2012/06/21 21 % 20
2887256 CP  Spiked Blank Colour 2012/06/21 100 % 85- 115
Method Blank Colour 2012/06/21 ND, RDL=2 TCU
RPD [NV9100-01} Colour 2012/06/21 NC % 25
2888243 DRM Matrix Spike Dissolved Chloride (Cl) 2012/06/22 NC % 75-125
Spiked Blank Dissolved Chloride (Cl) 2012/06/22 104 % 80-120
Method Blank Dissolved Chloride (Cl) 2012/06/22 ND, RDL=1 mg/L
RPD Dissolved Chloride (Cl) 2012/06/22 0.1 % 20
2888245 DRM Matrix Spike Orthophosphate (P) 2012/06/22 112 % 75-125
Spiked Blank Orthophosphate (P) 2012/06/22 99 % 80-120
Method Blank Orthophosphate (P) 2012/06/22 ND, RDL=0.010 mg/L
RPD Orthophosphate (P) 2012/06/22 NC % 25
2888246 DRM Matrix Spike Dissolved Sulphate (SO4) 2012/06/22 NC % 75-125
Spiked Blank Dissolved Sulphate (SO4) 2012/06/22 97 % 80-120
Method Blank Dissolved Sulphate (S04) 2012/06/22 ND, RDL=1 mg/L
RPD Dissolved Sulphate (SO4) 2012/06/22 0.7 % 20
2889192 L_ A Matrix Spike Total Ammonia-N 2012/06/24 100 % 80-120
Spiked Blank Total Ammonia-N 2012/06/24 99 % 85-115
Method Blank Total Ammonia-N 2012/06/24 ND, RDL=0.050 mg/L
RPD Total Ammonia-N 2012/06/24 NC % 20

N/A = Not Applicable
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lan D Wilson Associates Ltd
Attention: Geoff Rether
Client Project #: GREELY
P.O. #:

Site Location:

Quality Assurance Report (Continued)
Maxxam Job Number: MB290836

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.

Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was not sufficiently significant to permit a reliable recovery calculation.

NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.
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Validation Signature Page

Maxxam Job #: B290836

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

Qiistrs Copsisns.

CRISTINA CARRIERE, Scientific Services

THARMINI SIVALINGAM, Team Leader

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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1.0 INTRODUCTION

1.1 Purpose

This report presents the results of a Geotechnical Site Assessment prepared by BAE &
Associates (BAE) for the proposed Alium Investments commercial development, on a
piece of property in Greely, Ontario at the comer of Mitch Owens Road, and 5639 Bank
Street. The purpose of the assessment was to provide recommendations for the
geotechnical aspects of the proposed construction.

1.2 Scope of Services

The scope of work included the following:

+ Review of available data pertinent to the site.

« Conduct a subsurface investigation.

« Conduct basic laboratory testing of select soils.

» Perform a geotechnical analysis regarding the proposed construction, using the
information obtained from the subsurface investigation and laboratory testing.

« Prepare this report of our findings, conclusions, and tentative recommendations for the
geotechnical aspects of the proposed construction.

1.3  Authorisation

This assessment was performed and the report prepared in general accordance with
and authorisation from Alium Investments to proceed with the work.

1.4 Standard of Care

The services performed by BAE were conducted in a manner consistent with the level of
care and skill ordinarily exercised by members of the geotechnical profession practising

contemporaneously under similar conditions in the locality of the project. No other
warranty, expressed or implied, is made.

BAE and Associates
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Limitations of this report are discussed in Appendix A. These limitations further explain
the realities of geotechnical engineering and the limitations that exist in evaluating
geotechnical issues.

This report has been prepared for the exclusive use of Alium Investments with specific
application to the proposed project.

2.0 PROJECT DESCRIPTION
21 Proposed Development

It is understood that the proposed development will consist of multiple commercial
plazas and possibly a gas station. If the locations of the assumed loadings, proposed
structures, floor elevations, or any other site features change BAE should be notified so
that the changes can be reviewed to determine if the recommendations presented in
this report are still applicable.

2.2 Site Description

The subject property is currently vacant. It had previously been a gravel pit. Figure 1 is
a drawing of the subject property showing the Borehole Locations.

The subject property is bordered by Mitch Owens Drive to the north, Bank Street to the
east, Old Prescott Road to the west and residential subdivisions to the south.

The general topography of the site is relatively flat, sloping towards Bank Street to the
east. The property slopes sharply down from Mitch Owens Drive, to the north. It also
slopes down sharply from the residential subdivision that lines the southern edge of the
property.

3.0 INVESTIGATION AND TESTING
3.1  Subsurface Investigation
The field investigation to determine the engineering characteristics of the subsurface

materials included a reconnaissance of the project site, drilling of borings, performing
standard penetration tests and obtaining disturbed split-barrel samples.

BAE and Associates
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The drilling consisted of 7 test borings and 3 monitoring wells at the locations depicted
on the Site Plan (Appendix B). The driling was carried out on April 4, 2012, by
Canadian Soil Drilling using a CME 45 mobile mounted drill rig with a 10cm diameter,
hollow stem auger and split-spoon sampler drill rig with continuous-flight augers.
av

Borehole locations were selec%ed to maximise property and proposed structure
coverage, as well as determined by site accessibility. Borehole 1 was drilled to a depth
of 3.5m at the southeast cornegof the property, along the edge that was never exposed
during pit operations. Borehold 2 vas drilled to a depth of 7.6m to the west of BH #1 just
north of the slope that runs along the southern property line. Borehole 3 was drilled to a
depth of 7.6m towards the center of the property. Borehole 4 was drilled to a depth of
6.0m al the north edge of the property, to the southwest of the hydro tower.
Borehole 5 vas drilled to a_depth of 9.0m along the north edge, in the west side of the
subject property. Boreho@was drilled to a depth of 9.0m in the southwest corner of
the subject property. Borehole 7 was drilled to a depth of 7.6m along the south side of
the property, to the east of Borehole 6.

Water levels were measured in the open boreholes on completion of drilling. In
addition, long term groundwater monitoring installations consisting of 19mm diameter
PVC (polyvinyl chloride) pipes were installed in Borehole 2, 5 and 6 for subsequent
monitoring. The installation configuration is documented on the corresponding borehole
logs. All the boreholes were backfilled upon completion of fieldwork.

Soil samples were obtained at selected intervals in the soil test borings. Undisturbed
soil samples were obtained in general accordance with ASTM D-1587 (Thin-Walled
Tube Sampling of Soils) using a standard split-spoon sampler. A split-spoon sampler is
a 5cm O.D. tube that is driven into the soil to be sampled that can be split open
lengthways for easy removal and visual inspection of the soil obtained. Disturbed soil
samples were obtained in general accordance with ASTM D-1586 (Penetration Test and
Split-Barrel Sampling of Soils). All samples were identified according to project number,
boring number and depth, encased in polyethylene plastic wrapping to protect against
moisture loss, and transported to our laboratory in special containers.

During the sampling procedures, standard penetration tests were performed in the
borings in conjunction with the split-barrel sampling. The standard penetration value (N)
is defined as the number of blows of a 63.5kg hammer, falling 75cm, required to
advance the split-spoon sampler one-foot into the soil (ASTM D-1585). The sampler is
lowered to the bottom of the drill hole and the number of blows recorded for each of the
three successive increments of six inches penetration. The "N" value is obtained by
adding the second and third incremental numbers. The results of the standard
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penetration test indicate the relative density and comparative consistency of the soils,
and thereby provide a basis for estimating the relative strength and compressibility of
the soil profile components.

Water level observations were made during the boring operations and the results are
noted on the boring logs. In relatively pervious soils, such as sandy soils, the indicated
elevations are considered reliable ground water levels. In relatively impervious soils
such as clays and silty clays, the accurate determination of the ground water elevation
may not be possible even after several days of observation. Seasonal variations,
temperature and recent rainfall conditions may influence the levels of the ground water
table and volumes of water will depend on the permeability of the soils.

A field log was prepared for each boring. Each log contained information concerning the
boring method, samples attempted and recovered, indications of the presence of
various materials such as silt, clay, gravel or sand and observations of ground water. It
also contained an interpretation of subsurface conditions between samples. Therefore,
these logs included both factual and interpretative information. The boring logs are
included in Appendix C. On completion of each borehole, the hole was filled in with
existing, removed soil and were all sealed with an impermeable covering.

3.2 Laboratory Testing

Laboratory tests were carried out on a number of selected soil samples in order to
acquire necessary information with regards to the physical and mechanical properties of
the soil layers and further on to evaluate and determine the parameters required for the
calculations. All phases of the laboratory-testing program were performed in general
accordance with the applicable ASTM Specifications.

4.0 SUBSURFACE CONDITIONS
4.1 Stratigraphy

Detailed descriptions of the geotechnical conditions encountered in the seven (7)
boreholes are located in the attached borehole logs. The borehole logs and related
information depict subsurface conditions only at the specific locations and times
indicated. Subsurface conditions and water levels at other locations may differ from
conditions at the locations where sampling was conducted.
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It should be noted that the soil boundaries indicated on the borehole logs are inferred
from non-continuous sampling and observations during drilling. These boundaries are
intended to reflect approximate transition zones for purpose of geotechnical design and
should not be interpreted as exact planes of geological change.

A review of the borehole logs inclusive indicates that the site is generally covered with
native overburden fill overlying approximately 7 to 8 meters of grey clay fill followed by a
native deposit of sand and gravel.

The subject property has been a gravel pit for approximately 40 years. it is our opinion
that the majority of the property had been disturbed, sand and gravel removed, to a
depth of approximately 8 meters below current grade level. The fill material is comprised
of grey clay, with traces of gravel, silt and sand. The overall soil profile is largely filled
with native soils delivered from an offsite source and placed as fill in the subject site.

4.1.1 Topsoil/Overburden

Each borehole indicated a 50mm to 100mm of overburden (topsoil, organics).

4.1.2 Grey Clay

Below the overburden layer a thick layer of Grey Clay was encountered to a depth of
approximately 7 to 8 meters. The clay was generally moist, wet, mixed with traces of
silt, sand and gravel. The clay had originated just north of the site near the intersection
of Airport Parkway and Hunt Club Road, when new retention ponds were constructed,
the grey clay was relocated to the subject site and used to fill in the gravel pit.

4.1.3 Sand and Gravel

Below the clay is the bottom of the gravel pit. The sand and gravel layer has traces of
silt and clay. The gravel pit operations did not extend all the way to the Bank Street
along the eastern edge. Below the overburden, a thin layer of clay, the sand and
gravel, there is a seam of eastern shale bedrock. This extends across the far eastern
portion and is located approximately 3.5m below grade.

Detailed description of the type of soil layers encountered during drilling is given in the
borehole logs (Appendix C). The lines designating the interface between soil strata on
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the boring logs represent approximate boundaries; transition between materials may be
gradual.

4.2 Groundwater

Groundwater was encountered at observable levels in all but one of the borehole
locations. These measurements indicate that the groundwater table at the site is at
3.6m to 6.0m below grade. These may fluctuate with seasonal climatic variations and
changes in the land use. Low permeability soils will require several days or longer for
groundwater to enter and stabilise in the test borings.

5.0 RECOMMENDATIONS

The recommendations presented in the following sections of this report are based on
the information available regarding the proposed construction, the results obtained from
our soil test borings and laboratory tests, and our experience with similar projects.
Because the test borings represent a very small statistical sampling of subsurface
conditions, it is possible that conditions may be encountered during construction that
are substantially different from those indicated by the soil test borings. In these
instances adjustments to design and construction may be necessary.

This geotechnical report is based on the project information developed by BAE and the
assumptions stated in this report. Changes in the proposed location or design of the
structures can have significant effects on the conclusions and recommendations of the
geotechnical report. BAE should be contacted in the event of such changes.

5.1 Site Preparation

Topsoil and overburden as well as other debris noted at or below the existing ground
surface should be removed as part of the site preparation for the proposed construction
area. In all new fill and excavation areas, ie; the clay fill area, vegetation, topsoil, roots
and other deleterious materials (typically 1.5 to 3cm), deemed unsuitable shall be
removed from the proposed construction areas, and replaced with controlled fill. Site
clearing, grubbing and stripping will need to be performed only during dry weather
conditions. Operation of heavy equipment on the site during wet conditions could result
in excessive rutting and mixing of organic debris with the underlying soils especially with
low permeability soils like the clays discovered in the drilling.
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Due to their physical properties, these types of soils are very sensitive to traffic when
allowed to get saturated, as they hold onto the water and will become increasingly
difficult to control. Extreme care must be taken when exposing these types of soils, both
to elements such as freezing and excessive wetting or heavy equipment traffic,
especially rubber tire equipment.

5.2 Excavations

Temporary construction slopes should be designed and excavated in strict compliance
with the rules and regulations of the Provincial Statute - Occupational Health and Safety
Act, R.S.0. 1990, ¢. O.1, as amended Ontario Regulations 213/91 - Regulations for
Construction Projects. This document was prepared to better insure the safety of
workers entering trenches or excavations, and requires that all excavations conform to
the new OSHA guidelines.

The contractor is solely responsible for protecting excavations by shoring, sloping,
benching or other means as required to maintain stability of both the excavation sides
and bottom. BAE does not assume any responsibility for construction site safety or the
activities of the contractor. /

For this site, the overburden soil encountered in our exploratory borings consisted of
silty till. We anticipate that OSHA will classify these materials as Type 4 to Type 3.
OSHA recommends a maximum slope inclination of 9 Horizontal: 5 Vertical for these
type soils. Excavation construction slopes should be closely observed for signs of mass
movement, such as tension cracks near the crest, bulging at the top of the slope, etc.

5.3  Structural Fill (Engineered Fill)

It is recommended that structural fills be constructed as controlled well-compacted
engineered fills. Structural engineered fill should be inorganic, low plastic clay, sand, or
gravel. Any existing soils with a high organic content (browns) are suitable for reuse as
fill in landscaping areas only. It is recommended that only granular fill be used within the
building footprint and within 1.5m of the building footprint. The intent of these
recommendations is to reduce the potential for consolidation and settlement of new fills.

Laboratory testing should be performed on the fill materials to determine the appropriate
moisture-density relationship of the fill being placed. Adjustments to the soil moisture by
wetting or drying should be made as needed during fill placement. During grading
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operations, representative samples of the proposed imported structural fill materials
should be periodically checked via laboratory testing. A representative from BAE should
be on site to monitor excavation and grading operation as well as the suitability of fill
materials. Suitable fill material should be placed in thin lifts (lift thickness depends on
type of compaction equipment, but in general, lifts of 200mm loose measurements are
recommended). The soil should be compacted by the necessary compaction equipment
to meet the specified compaction recommendations.

Self-propelled compactors similar to Caterpillar Model 815 with tamping feet or
sheepsfoot rollers may be required to adequately compact fine-grained fill material (silts
and clay). If the fill material is granular (sands and gravels) with less than 10% clays
and silts, smooth-drum vibratory compactors should be used. In addition, a smooth-
drum roller should be provided to “seal” the fill at the end of each workday to reduce the
impact of precipitation. In areas undergoing removal of seepage water, the engineered
fill should be limited to well-graded sand and gravel or crushed stone.

Within small excavations, such as in utility trenches (less than 60cm in width), around
manholes or behind retaining walls, we recommend the use of "wacker packers",
"Rammax" compactors or vibrating plate compactors to achieve the specified
compaction. Loose lift thickness of 10cm is recommended in small area fills.

A qualified field representative should periodically observe fill placement operations and

perform field density tests at various locations throughout each lift, including trench
backfill, to indicate if the specified compaction is being achieved.

TABLE 1: STRUCTURAL FILL PLACEMENT GUIDELINES

Areas of Fill Placement Compaction Moisture Content
Recommendation (Percent of Optimum
(ASTM D698-Standard
Proctor)

Granular cushion beneath 98% As necessary to obtain

Floor Slab and over Footings density

Structural fill supporting 98% -1 to +3 percent

Footings

Structural fill placed within 98% -1 to +3 percent

1.5m beyond the

perimeter of the building pad

Grade-raise fill placed within 98% -1 to +3 percent

30cm of the base of the
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pavement

Structural fill placed below the 95% -1 to +3 percent
base of the Pavement Soil
Subgrade

Utility Trenches - Within 98% -1 to +3 percent
building and
pavement areas

Beneath Landscaped/Grass 92% As necessary to obtain
Areas density

The fill soils should be relatively free of organic materials (less than about two
hundredths of a percent by weight) and other deleterious material. In addition, the soils
should preferably not contain particle sizes larger than 75mm.

5.4 Foundation Design

Footings should be founded on undisturbed brown or grey sand and gravel with traces
of silt and clay found around 8 to 9m below grade, or on engineered fill.

Based on the results of the soil test borings, laboratory testing and our engineering
evaluation, it is our opinion that the subsurface conditions are not suitable for supporting
the proposed structure on a conventional shallow foundation. However when the clay is
removed and engineered fill is used to backfill these areas, foundations may be
constructed as follows: for spread or continuous footings bearing on the natural or
engineered fill layers, 150 kPa for an Ultimate Limit State (ULS) and 100 kPa for
Serviceability Limit State (SLS) can be used. The net allowable bearing pressures refer
to the bearing pressure at foundation level in excess of the surrounding overburden
pressure and do not include footing weight, backfill weight, or slab weight.

Footings should have minimum dimensions in accordance with the municipal building
codes. All footings should be located so that the smallest lateral clear distance between
footings will be at least equal to the difference in their bearing elevations. If this distance
cannot be maintained, the lower footing should be designed to account for the load
imparted by the upper footing. The recommended soil bearing capacity includes a factor
of safety of at least 3 against shear failure. It is possible that some soils at the site will
have an allowable soil bearing pressure less than the recommended design value.
Therefore, foundation bearing surface evaluations should be performed by a BAE
representative during footing construction to aid in the identification of such soils. After
the evaluations and any required remedial measures are performed, concrete should be
placed as quickly as possible to avoid exposure of the foundation sub-soils to wetting,
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drying or freezing. If soils in the areas of foundation support are subjected to such
conditions, the footings should be re-evaluated.

The frost line in the Ottawa area is 1.2 metres below grade. All foundations in unheated
areas, including the footings for retaining walls, should be provided with a minimum of
1.2 metres of soil cover to minimize the potential for frost related movements

When footings or foundations are excavated, a qualified inspector should re-evaluate
the soil to ensure stability, and to make recommendations that might include the use of
rebar, or widening footings.

Table No. 2
Factored ULS Bearing Resistance of Engineered Fill
Founding Soil Footing Width (m) | Footing Depth (m) | Factored ULS
Resistance (kPa)

Engineered Fill 1.0 0.6 150

1.0 1.5 310

0.6 0.6 130

0.6 1.5 290

5.5 Floor Slab Subgrade Preparation

The soil subgrade in the areas of concrete slab-on-grade support is often disturbed
during foundation and superstructure construction. Additionally, floor slab areas are
often disturbed by construction equipment traffic between the time of initial grading and
final pavement construction. The subgrade should be excavated to the design depth of
the bottom of slab gravels. To prepare the subgrade, the top 20cm of the subgrade
should be compacted to a minimum of 98% of the maximum dry density as determined
by ASTM D698-91, Standard Proctor Moisture-Density Relationship. The moisture
content should also be controlled to -1 to +3% of the optimum.

The final subgrade should be proof-rolled and evaluated by a representative of BAE
immediately prior to placement of the engineered fill to detect any localised areas of
instability or soft areas. If unstable soils are encountered which cannot be adequately
densified in place, such soils should be removed and replaced with well-compacted fill
material placed in accordance with the Structural Fill section of this report. The
subgrade should be graded to a shallower slope than five horizontal to one vertical (5H:
1V) prior to receiving general engineered fill material to reduce the effects of differential
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fill thicknesses. The prepared subgrade should be protected from drying, excessive
moisture, and freezing.

5.6  Floor Slab Design

The recommendations provided are based on the assumption that the average net floor
slab load will not exceed 750 psf, and that the maximum concentrated net floor slab
load will be less than 1500 psf. The recommended bearing capacity of the floor slab is
2000 psf. Should a greater bearing capacity be required, BAE should review the
recommendations presented in this report. The granular cushion beneath the floor slab,
should be free draining, well graded and compacted by vibration prior to pouring the
floor slab. A minimum of 4 inches of granular fill should be provided below the slab. The
granular fill should be compacted according to the recommendations given in Structural
Fills section of this report. The recommended minimum gravel thicknesses are required
to promote uniform distribution of floor loads to the subgrade, and to bridge over newly
constructed fill areas such as utility trenches. Thicker gravel courses may be required
for structural considerations. A vapour barrier should be placed beneath the concrete
slab.

The slab-on-grade unit should be allowed to float independently of all load-bearing walls
and columns. Floating the floor slab independent from the wall and column loads with
movable and/or expansion joints will be critical in minimising the potential cracking,
which can occur along, and around the proposed foundation system. In regards to the
wall/floor structural detail, expansion joints and gap spacing are recommended at the
wall/floor connection. A half-inch gap for movement between the floor slab and
insulation board is recommended along with a bond break that allows independent
movement between the floor slab and masonry block wall. A 10cm thick granular
cushion is also recommended between the floor slab and top of column pad and wall
footings. Resting the floor slab on top of column pads and wall footings is not
recommended. Assuming the previously mentioned recommendations are performed,
the risk associated with floor slab cracking will be reduced.

5.7 Pavement Subgrade Preparation
The subgrade should be proof rolled with a fully loaded dump truck, scraper, or similar

rubber-tired equipment weighing at least 25 tons or a 10-ton vibratory steel drum roller
(with vibration off). Do not use vibratory rollers to proofroll materials containing
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significant amounts (>10%) of fines if the subgrade materials are wet or near
groundwater levels, since vibratory rollers tend to wick water to the surface.

A representative of BAE or equivalent should observe Proofrolling operations. Unstable
and unsuitable soils, which are revealed by proof rolling and which cannot be
adequately densified in-place, should be removed under the direction of the BAE
representative. It may be necessary to perform selective removal of soft, wet soils
and/or stabilise existing soft soils in-place. If required, the methods of stabilisation will
typically include incorporating a lift of crushed stone materials or a geosynthetic over the
soft soils. The identification of areas that may require undercutting and/or stabilisation
should be based on the actual conditions at the time of construction, and will depend on
the location of the soft area.

The subgrade should be compacted to a minimum of 98% of the maximum proctor
density of ASTM D-698-91, Standard Proctor Moisture-Density Relationship. The
moisture content should also be controlled to -1 to +3% of the optimum. The subgrade
should be tested by a representative of BAE and approved for placement of select fill.

5.8 Pavement Design

All of the topsoil and any fill or excessively wet materials within the proposed driveway
and parking lot areas should be subexcavated and the areas brought to grade using
compacted Granular B. Based on the anticipated traffic loadings, it is recommended that
flexible pavements for passenger vehicle parking areas be designed for a maximum
Benkelman beam rebound of 2.5 millimetres. Driveways and truck parking areas should
be designed for a maximum Benkelman beam rebound of 1.5 millimetres. To achieve
these criteria, the pavement structures should consist of the following constructed on a
properly prepared engineered fill subgrade:

Table No. 3
Recommended Pavement Structure Thickness for Surface Parking Areas

Pavement Layer Compaction Computed Pavement Structure
Requirements Parking Areas Access Roads
(light Duty) (heavy duty)
Asphaltic Concrete 92.0 to 96.5% 65mm HL3 90mm
Maximum relative
density
BAE and Associates
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OPSS Granular “A” 98% SPMDD 150mm 150mm
Base
OPSS Granular “B” 98% SPMDD 300mm 450mm
Subbase

The above-noted pavement structures are not intended to support construction traffic.
The pavement subgrade should be thoroughly proofrolled with heavy machinery prior to
pavement construction to identify any areas requiring remedial work.

The Granular A base and Granular B subbase should be uniformly compacted to at
least 98 per cent of standard Proctor maximum dry density. To preserve the integrity of
the completed pavement structure, perforated stub drains should be provided at
subgrade level at any catchbasin locations; otherwise, grading should direct surface and
subsurface water to perimeter ditches with inverts at least 0.5 metres below subgrade
level.

It is recommended that placement of the sheet asphalt be deferred for one year
following placement of the binder asphalt to minimise the detrimental effects of potential
differential settlement of the service trench backfill.

Surface drainage around the pavement and proper maintenance are also important to
long-term performance. Curbs should be backfiled as soon as possible after
construction of the pavement. Backfill should be compacted and should be sloped to
prevent water from ponding and infiltration under the pavement. All pavement joints
should be caulked and any cracks should be quickly patched or sealed to prevent
moisture from reaching and softening the subgrade.

5.9 Drainage and Groundwater Considerations

The site should be graded to provide positive drainage to reduce storm water infiltration.
A minimum gradient of one percent for asphalt areas should be maintained. A three
percent gradient should be maintained for landscaped areas immediately adjacent
(within 3m) to the building. In general, water should not be allowed to collect near the
surface of the foundation or floor slab areas of the structures during or after
construction. If water were allowed to accumulate next to the foundation, it would
provide an available source of free water to the expansive soil underlying the
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foundation. Similarly, surface water drainage patterns or swales must not be altered so
that runoff is allowed to collect next to the foundation.

Temporary drainage provisions should be established, as necessary, to minimise water
runoff into the construction areas. Since soils generally tend to soften when exposed to
free water, provisions should be made to remove seepage water from excavations,
should it occur. Also, undercut or excavated areas should be sloped toward one corner
to facilitate the collection and removal of rainwater or surface runoff. Adequate
protection against sloughing of soils should be provided for workers and inspectors
entering the excavations. This protection should meet O.S.H.A. and other applicable
building codes.

Ground water seepage was encountered in our borings during drilling, and groundwater
should not be encountered during the shallow excavations, but will be found
approximately 3.6m below grade. If minor ground water seepage is encountered within
the proposed building foundation, utility trenches and grading excavations at the time of
construction, especially after periods of heavy precipitation, small quantities of seepage
may be handled by conventional sump and pump methods of dewatering.

Steel casing should be on hand during piling operations to prevent seepage and
sloughing of the sidewalls. The piles should be concreted immediately following
inspection to reduce the potential for sloughing. Some pumping of collected water may
be required during underground utility construction.

5.10 Seismic Conditions

The subsoil and groundwater information at this site has been examined in relation to
Section 4.1.8.4. of the OBC 2006. The subsoil at the structure location will generally
consist of fill. The shallow foundations will be set on the engineered fill. The reported
undisturbed N-Values for the soil below the founding levels ranged from 36 to 71.

Based on the subsurface soil conditions encountered during our geotechnical
investigations, the Site Class for this site is “C” as per Table 4.1.8.4.A, Site
Classification for Seismic Response, OBC 2006.
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6.0 ADDITIONAL SERVICES

The recommendations presented in this report are contingent on BAE observing and/or
monitoring:

* Proofrolling and fill Subgrade conditions;

« Backfilling and compaction of excavations;

« Suitability of borrow materials;

« Fill placement and compaction;

 Foundation subgrades; and

« Compliance with the geotechnical recommendations.

7.0 CLOSURE

We trust that this report will assist you in the design and construction of the proposed
project. Should you have any questions, please do not hesitate to contact us. This
report was prepared by Brian A. Emms, C.E.T. and Sarah Heino, Geotechnologist and
reviewed by G. J. Van lterson, P. Eng.

Respectfully submitted,
BAE & Associates Environmental

Brian A. Emms, C.E.T. G. Jan Van lterson, P. Eng.
Senior Env. Technologist Associate
BAE and Associates
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APPENDIX A
LIMITATIONS

This report was prepared for the exclusive use of Alium Investments for the
geotechnical aspect of the proposed development described in Section 2. The report
may not be relied upon by any other person or entity without the written permission of
BAE. This report was prepared in accordance with current, generally accepted
geotechnical engineering practices. No other warrantee is provided.

BAE should be allowed the opportunity to review the geotechnical aspects of plans and
specifications prior to construction, to allow confirmation of the correct interpretation of
the recommendations provided in this report. Foundation, earthworks, underground
construction, and pavement construction should be undertaken only with full time
monitoring by qualified personnel. BAE can provide these services on request.

The conclusions and recommendations submitted in this report are based upon the data
obtained from a limited number of widely spaced subsurface explorations. The nature
and extent of variations between these explorations may not become evident until
construction or further investigation. If variations or other latent conditions do become
evident, it will be necessary to re-evaluate the recommendations of this report. The
recommendations contained herein are not intended to dictate construction methods or
sequences. Instead, they are furnished solely to help designers identify potential
construction problems related to foundation and earth plans and specifications, based
upon findings derived from sampling. Depending upon the final design chosen for the
project, the recommendations may also be useful to personnel who observe
construction activity.

Potential contractors for the project must evaluate potential construction problems on
the basis of their review of the contract documents, their own knowledge of and
experience in the local area, and on the basis of similar projects in other localities,
taking into account their own proposed methods and procedures.
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APPENDIX B
Site Photographs
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APPENDIX C
Borehole Records
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OBAF & Associates

CLIENT: Otis
Penetration Test Hammer: 63.5kg
Groundwater Level Estimated - 6.0m

BOREHOLE RECORD

LOCATION: Greely
Drop: 760mm

BH1

DATE: April 4, 2012

Continual Split Spoon Sampling @ 0.45m intervals

2 51513 SAMPLES
’3?]‘ @ 313 |83 WATER CONTENT
o > =
= < STRATA 3| || HRCEM 3| % | WELLDATA/
3 5 DESCRIPTION s |z |. HYDRAULIC = 5 | Comments
- = 513 [2 | conouctivity =
= k,cm/s m
10 20 30 40 S/S
0 Native Qverburden/Topsoil 10-6 10-5 10-4 103
50mm-
No Well
Install
| Grey Clay — moist, firm,
mixed with gravel N 8
1
| 13
Sand trace silt, mixed
- with 5 A
rocks/gravel/boulders
Moist to Wet
) 24
Sand with boulders, trace
Silt A Groundwater
not observed,
borehole
terminated due
T B e ek to clay shale
71 layer
Brown Sand and gravel Jal
3 10
Clay Shale
Borehole Terminated
— 3.5m
4
— r 15
5




BOREHOLE RECORD BH 2

O RAF & Associates

CLIENT: Otis
Penetration Test Hammer: 63.5kg
Groundwater Level Estimated - 6.0m

LOCATION: Greely
Drop: 760mm
Continual Split Spoon Sampling @ 0.45m intervals

DATE: April 4, 2012

32 215 |32 SAMPLES
‘13] o 31313 WATER CONTENT
T - -
| < STRATA 3| .| = PERCENT 3 i WELL DATA/
~ : ~
3 3 DESCRIPTION v 2 - HYDRAULIC = 12 Comments
- > |2 |2 CONDUCTIVITY =
3 k,cm/s Tl
A 10 20 30 4010- S/
6 10-5 10-4 103 <
0 Native Overburden/Topsoil
Sfimm MW #3
A Well installed
Clay with Silt and Sand at 20t
IS S 5
Grey Clay trace sand,
1 trace silt
Moist 5
A
Becoming Wet 7
2
Groundwater at
about 5.8m
6
- A
3
2
Grey Clay
e Some Sand and Gravel
4 Grey Clay and Silt with 4
Sand N
2
5
"""""" Brown Sand and Gravel 156
6 End of Borehole 7.6m




BOREHOLE RECORD BH 3

RAF & Associates
CLIENT: Otis LOCATION: Greely DATE: April 4, 2012
Penetration Test Hammer: 63.5kg Drop: 760mm
Groundwater Level Estimated - 6.0m  Continual Split Spoon Sampling @ 0.45m intervals

Z 215 1|32 SAMPLES
E 2 31313 WATER CONTENT
2| 2 STRATA 3. Z | BERCENT 4|z | WELLDATA/
- - DESCRIPTION s |2 . HYDRAULIC S| | Comments
DN ) 5 |2 |2 | conpuctivity >
3 k,cm/s s
A 1020 30 4010- | s/
6 10-5 10-4 10-3 <
Native Overburden/Topsoil
50mm No well install
Grey Clay trace Silt, trace A
I Sand
Soft, Moist
6
Grey Clay trace Silt, trace
Sand
Some black mottling,
possible peat
— S
A
6
: Groundwater at
R s itttk G about 5Sm
Grey Clay trace Silt, trace
Sand trace Gravel
Soft, wet 10 6
A
5
A
[ 15
8
L 17
Brown Sand, trace Silt
wet, coarse at 6M . 89
"""" """ FndofBorehole = 76M """ |
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CLIENT: Otis

Penetration Test Hammer: 63.5kg

Groundwater Level Estimated - 6.0m

LOCATION: Greely
Drop: 760mm
Continual Split Spoon Sampling @ 0.45m intervals

BOREHOLE RECORD

BH 4

DATE: April 4, 2012

2 515 |3 SAMPLES
B! b 3|3 |83 WATER CONTENT
3 b > 2 PERCENT
LERCEND - 4
- < STRATA : - T v < WELL DATA/
- - DESCRIPTION g 2 - HYDRAULIC g > Comments
N B 5 |2 |% | conpuctivit =
E k,cm/s ™
A 10 20 30 4010- S/
0 6 10-5 10-4 10-3 c
No Well Install
- Grey Clay, trace Silt, trace
Sand
Soft, Moist
3
1
A
Grey Clay, with Sand,
trace Silt N 7
Some fill debris
2 Moist to Wet
Loose
Groundwater at
A about 3.6m
i3
A
3 ------------------------------
Grey Clay, trace sand, 10
trace gravel
Wet,
— Loose
4
9
5
End of Borehole 15m
6
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CLIENT: Otis

Penetration Test Hammer: 63.5kg
Groundwater Level Estimated - 6.0m

BOREHOLE RECORD BHS5

LOCATION: Greely DATE: April 4,2012
Drop: 760mm
Continual Split Spoon Sampling @ 0.45m intervals

2 215 |2 SAMPLES
2 b2 313 % WATER CONTENT
3 k! >
| < STRATA S .= PERCENT S| Z | WELLDATA/
oo DESCRIPTION 9 | T HYDRAULIC 5| 5 | Comments
O 5> | 3 CONDUCTIVITY =
E k,cm/s s
A 1020 30 4010- | s/
6 10-510-4 103 <
0 Native Overburden/Topsoil
50mm MW #2
Well installed
Grey Clay, trace Sand, A at8.2m
— trace Gravel
Moist, soft
5
1
D Il et 5
Grey Clay, with Sand,
trace Silt, trace Gravel 2
2 A
Groundwater at
about 4.3m
8
3 10
Grey Clay with Sand, 3
trace Silt
Soft, Moist
A
4
4
— 15
3
5
A
Bl Brown/Grey Sand
________ __ Coarse, Wetfrom 79w _____ f
End of Borehole 9.0m 32
6




BAF & Associates

CLIENT: Otis
Penetration Test Hammer: 63.5kg
Groundwater Level Estimated - 6.0m

BOREHOLE RECORD

LOCATION: Greely
Drop: 760mm

Continual Split Spoon Sampling @ 0.45m intervals

BH®6

DATE: April 4, 2012

J 51512 SAMPLES
B! ke 313 |3 WATER CONTENT
3 > > 3
L | < STRATA 5. |= PRRCEN] 4| 7 | WELLDATA/
R - DESCRIPTION = |2 |. HYDRAULIC < 5 | Comments
N ) 5 |3 ]2 | conouctivity =
3 Kk,cm/s 5
A 1020 30 4010- | sy
6 10-510-4 10-3 <
0 Native Overburden/Topsoil
50mm MW #1
Well installed
Grey Clay, trace Sand, at 9.0m
— trace Silt
Moist, soft
A
1
S
2
2 A
Grey Clay, trace Silt,
trace Sand Groundwater at
Wet, soft about 7.9m
3 10
-3.00
2
B A
4
L — 15 4
A
5
Grey Sand, with Silt, trace
Gravel from 6.4m
L Grey Clay and Silt with
________ _gravelffom7Jm______._
Brown Sand, Coarse from 36
________ U3
6 Fnd of Barehole 9.0




BOREHOLE RECORD BH 7

BAE & Associates

CLIENT: Otis LOCATION: Greely DATE: April 4, 2012
Penetration Test Hammer: 63.5kg Drop: 760mm
Groundwater Level Estimated - 6.0m  Continual Split Spoon Sampling @ 0.45m intervals
Z 215 |2 SAMPLES
k2 I 3|3 % WATER CONTENT
= ks >
L | < STRATA 3|0 |z EREE 3| % | WELLDATA
; - DESCRIPTION v |2 |. HYDRAULIC & >
2 3 >3 (2 CONDUCTIVITY -
E k,cm/s m
A 1020 30 _4010- | s/
o 6 10-510-4 103 <
| No Well Install
| Grey Clay with Sand and
Silt
Moist, soft
2 4
1
A
3
— 5
A 5
2
4
Groundwater at
N about 4.6m
5
______________________________ A
3 10 3
-3.00 Grey Clay trace Sand,
trace Silt, trace Gravel
Wet, soft 6
s 7
4
| 15 8
5
— 39
Brown Sand, wet, coarse
| oo fomTOm ..
6 End of Borehole 7.6m
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