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1.0 BACKGROUND

As part of the approvai process for a proposed subdivision to be iocated at 940 Old Montreal Road, also known
at the Russell Findlay lands (hereafter referred to as "the site”), the City of Ottawa has requested that a "well
interference study” be undertaken by the proponents. Formal terms of reference for this study have not been
provided, but it is understood that the report is to demonstrate "the impact that the proposed devetopment may
have on the neighbouring private wells (well interference) and septic systems of those residences situated on
both Gerald Street and Trim Road". The report is to be completed by a professional hydrogeologist licensed in
the province of Ontario. '

Potential impacts to private wells would include the impairment of the quality and/or quantity of the water
available to the residents. Impacts to septic systems would be restricted {o issues associated with drainage.

1.1 Information Sources

Existing information sources were reviewed in order to gather relevant geoiogical and hydrogeological data to
help determine the potential for interference with the water supply servicing the adiacent houses on Gerald
Street. These sources included topographic and geology maps, the Ministry of the Envirenment (MOE) water
weall record database, drawings of the proposed development and previously issued geotechnical reports for the
site and nearby locations.

The following reports previously issued by Golder Associates Ltd. (Golder Associates) were reviewed:
m  Golder Associates Ltd., September 2004. Geotechnical Investigation, Proposed Residential Development,

Russell Findlay Lands, Trim Road, Queen Street, Watters Road, Ottawa, Ontario. Report 04-1120-1486.

& Golder Associates Ltd., Aprit 2004. Karst Assessment, Proposed Residential Lots 59 to 62, Springridge
Subdivision, Watters Road, Ottawa, Ontario. Report 04-1120-021.

w Golder Associates Lid., December 2003. Geotechnical Investigation, Proposed Watermain and
Reconstruction of Watters Road, Ottawa, Ontaric. Report 03-1120-186,

® Golder Associates Ltd., August 2002. Geotechnical Investigation, Karst Area Assessment, Proposed
Housing Development, Cardinal Creek and Watters Road, Ottawa, Ontario. Report 021-2110.

m Golder Associates Lid., July 2002. Preliminary Geotechnical Assessment, Trim Road Realignment,
Ottawa, Ontario. Report 011-2224.

a  Golder Associates Lid., December 2001, Geotechnical Planning Map, Trim Road Realignment, Ottawa,
Ontario. Letter Report 011-2224.

w  OGoider Associates Ltd., June 1895, Preliminary Geotechnical Investigation, Proposed Trim Road Trunk
and Ottawa River Subtrunk Sewers, Township of Cumberfand, Ontario. Report 951-2025.

@ Goider Associates Ltd., July 1991, Soil Survey, Proposed Widening of Regional Road 57, South of
Regional Road 34, Township of Cumberland, Ontarfo. Report 811-2082.

Golder Assaociates Lid., June 1991. Geofechnical Evaluation, Cardinal Creek Karst Area, Wallters Road,
Township of Cumber land, Ontario. Report 901-2063.
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m Golder Associates Ltd., January 1990. Geotechnical Investigation, Proposed Storm Sewer, Watters Road,
Township of Cumberland, Ontario. Report 891-2310.

m Golder Associates Ltd., July 1988. Preliminary Geofechnical Investigation, Proposed Reconstruction of
Regional Road 57, Cumberland, Ontario. Report 881-2108.

@ OGolder Associates Ltd., October 1984, Subsurface Investigation, Proposed Residsntial Development,
Brothers Property, Twp. Of Cumberfand, Ontario. Report 841-2393.
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2.0 SITE DESCRIPTION

The proposed subdivision is located to the southeast of the intersection of Trim Road and Old Montreai Road
(Figures 1 and 2). The topography of the northern part of the site is quite sieep, and the elevation rises towards
the south from about 67 masl at Old Monfreal Road to about 74 mas! at a distance of 75 metres south of Old
Montreal Road. The remaining southern part of the site rises more genfly {0 about 86 mas! at the southern
property boundary. A ravine is located along the southern border of the site.

2.1 Surficial Geology

Avaiable mapping of the area indicates that the surficial geology of the site consists primarily of offshore marine
deposits of geotechnical sensitive silty clay (Figure 3). Mapping indicates landslide areas at the north end of the
site and along Cardinal Creek, east of the site. Bedrock is indicated to be at ground surface in an area
surrounding the south end of Gerald Street and trending northeast towards Old Montreal Road.

A review of boreholes, test pits and auger holes completed during previous Golder Associates investigations in
the area indicates that the surficiai geclogy generally consists of a weathered crust of sensitive silty clay
underlain by unweathered siity clay, glacial till and bedrock.

Six test pits were put down across the site as described in Golder Associates report 04-1120-146. The test pits
were excavated o depths of 3.5 to 3.9 metres and the material encountered was stiff to very stiff silty clay with a
weatherad crust. Qeccasional silty sand pockets within the weathered crust were observed in the southernmaost
test pits {TP04-4, TP04-5 and TP04-6).

The top of the glacial till deposit was encountered at about 8-9 metres below ground surface in two boreholes
completed in the central part of the site (951-2025 BH95-3 and 881-2108 BH-1}.

In several nearby boreholes along Watters Road and just west of Trim Road, the silty clay depesit is weathered
for its entire depth to the top of the glacial fill deposit. Fine sand seams within the weathered and unweathered
silty clay were noted in several boreholes located across the area; between the weathered and unweathered silty
clay deposits, sand deposits of 0.4 metres to 1.5 metres in thickness were encountered in three boreholes
iocated along Wattars Road.

2.2 Bedrock Geology

Available bedrock mapping of the area indicates that the site is underlain by limestone of the Bobcaygeon
Formation and inierbedded limestone and dolomite of the Guil River Formation. Bedrock is indicated to he
exposed at ground surface in an area surrounding the south end of Gerald Street and trending northeast towards
Old Montreal Road. Apart from this area, ihe depth to bedrock is mapped to range from 10 to 50 metres across
the site {Figure 4).

A bedrock fault is mapped passing approximately east-west acress the site.

Of the nearby boreholes completed during previous Golder Associates investigations, four were compigied
through the overburden into the bedrock. In BH85-3 completed for project 251-2025, located in the central part

s
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of the site, the bedrock is described as fine grained thinly bedded limestone and was found at a depth of 11.7
metres. In boreholes 04-201, 04-202 and 04-203 compteted for report 04-1120-021, located along Watters Road
near Cardinal Creek, the bedrock is described as highly weathered to fresh fine crystalline limestone with
occasional mud seams and was found at a depth of 9.2 to 10.5 metres.

2.2.1 Karst Features

The presence of an area of karst features (i.e., underground voids/caves, formed by the dissolution of the
limestone bedrock by flowing groundwater) was noted in the Golder Associates reports dated June 1991, August
2002 and April 2004. Sinkhole areas and subterranean channels are found within a subsurface bedrock
escarpment. The delineated area of karst is located from about 100 metres south to about 150 metres north of
Watters Road and is bounded {o the east by Cardinal Creek, as shown on Figure 5. Karst features were not
ohserved on the proposal development site.

2.3 Groundwater Conditions

Water table depths measured in boreholes and auger holes completed during previous Golder Associates
investigations ranged from 1.1 metres to 5.5 metres below ground surface in the weathered crust and silty clay
deposits, and 4.6 metres to more than 11.7 metres below ground surface in the glacial till deposits. Only two
muitilevel groundwater monitors were found in the information review; in both, the vertical hydraulic gradient was
indicated to be downwards through the silty clay.

Regional groundwater flow is anticipated to be northwestwards towards the Ottawa River.

Deposits of coarse and permeable overburden, capable of supplying sufficient quantities of groundwater for
domestic use, are not prevalent in the vicinity of the site. For this reason, the bedrock aquifer is considered the
principal aquifer for water supply.

2.3.1 Private Wells

Existing homes near the development site (i.e. along Gerald Street and Old Montreal Road) are primarily
serviced by private wells and septic systems. The MOE Water Well Information System (WWIS) had information
on 28 wells on and near the development site. The version of the MOE WWIS referenced for the study included
information on wells drifléd up to June 2003,

One overburden well was identified near the development site, and the remaining 27 water supply wells were
completed into the bedrock. The following fable summarizes the distribution of the water supply well depths:
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Well Depth (metres) . Number of Water Supply Wells

40.1 - 50 9
ofe 0
Total

The above table indicates that all of the water supply wells near the development site are compieted o a depth
between 20 metres and 60 metres below ground surface. With the exception of the one overburden well, all of
these wells are interpreted te obtain groundwater from the Gull River Formation aquifer. The depth to water-
bearing zones ranged from about 20 metres to 50 metres depth in these wells. The singie identified overburden
weli is inferprated to draw water from a deep sand and gravel deposit found at a depth of about 37 metres below
ground surface, beneath a thick clay deposit.

information provided in the MOE WWIS indicates that wells compieted along Gerald Street are capable of
supplying enough water for domestic purposes (i.2., recommended pumping rates are typically above 18 L/min).

No information was avaitable for review on the groundwater guality of the wells along Gerald Street.
2.4  Site Servicing

The deepest service proposed for the site is the sanitary sewer, which will outlet to the existing sanitary sewer at
Old Montreal Road. The sanitary sewer inverts generally range from about 2 metres to 7 metres below existing
grade, and more typically range from about 3 meires to 5 metres below existing grade. The deepest sewer
invert below existing grade is found along the steep slope in the northern part of the site; the sewer invert is
proposed at 7 metres below existing grade, and surficial materials would be removed so that the final road
surface is at about 3 metres below existing grade.

A deep watermain connection is proposed at Trim Road, about 125 metres south of Oid Moentreal Road. The
watermain invert is proposed at about 8 metres below existing grade.

A centralized underground storage facility is proposed to handle stormwater flow. The iocation of the facility is
along the entrance road to the development, about 80 metres south of Old Montreal Road and adjacent tc the
eastern site boundary. The botiom of the tank is proposed at an elevation of 67.2 masl, about 7 meires below
axisting grade.

Clay seals are proposed to be installed in the sewer and watermain trenches as per the City of Ottawa standard
S-8, consisting of 1.0 m wide weathered dry silty clay compacted in thin lifts to 95% standard Proctor density.
The seals will extend from trench wall to trench wall, and from sewer/watermain subgrade level to terminate
gither within the native soil backfill or the top of the existing subsurface rock. These seepage barriers will be
installed across the site at an approximate spacing of 35-150 metres along the main site road (Street No. 1) and
at the ends of each of the side roads (Streets Nos. 2 and 3). '

% Golder
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3.0 POSSIBLE IMPACTS TO SURROUNDING PROPERTIES

3.1 Potential Causes of Impacts to Surrounding Properties
The potential causes of impacts to the surrounding properties are:

® Groundwater control activities during site servicing; and,

@ Alteration of the existing hydrogeological flow regime due to the presence of site services.
3.1.1 Groundwater control activities during site servicing

The sewer and watermain servicing trenches proposed for the site are expected to be completed mainly in the
silty clay fayer and in the northern half of the site are unlikely fo encounter the underlying bedrock. Groundwater
control activities for the proposed development would therefore likely be conducted in the weathered and
unweathered silty clay layers. Due to the typically low hydraulic conductivity of silty ¢lay, the groundwater caontrol
requirements during site servicing activities in the northern part of the site are expected to be minor.

Bedrock may be encountered in servicing trenches proposed in the southern part of the site where available
mapping indicates bedrock at or near ground surface (Figure 3). No information is available on the hydraulic
conductivity of the bedrock in this area; groundwater control requirements are likely to be more significant in this
area.

During groundwater control activities in sewer and watermain servicing frenches proposed to be constructed in
the silty clay, groundwater level drawdown is expected in the immediate vicinity of the irenches. The thick sifty
clay overburden on the site is expected to prevent the horizontal migration of groundwater level drawdown far
beyond the trenches. Aithough scattered fine sand seams within the weathered and unweathered silty clay were
noted in several boreholes located across the area, the seams are unlikely to be well-connected to one another
and are not expected to significantly increase the horizontal extent of groundwater level drawdown.

Sand deposits of 0.4 metres to 1.5 metres in thickness were found within the silty clay in three previous
boreholes located along Watters Read; site services are not planned to be installed in this area. Since these
deposits are {arger in thickness than the above-noted scattered sand seams, groundwater controtl in this area
could have the patential to affect off-site groundwater levels. Since no site servicing is proposed in this area, no
impacts to groundwater leveis are expected.

The horizontal extent of groundwater level drawdown may be more significant if servicing trenches are
constructed through bedrock in the southern patt of the site.

3.1.2 Alteration of the existing hydrogeological fiow regime

in the Golder Asscciates report dated September 2004, it was recommended that impervious dykes or cut-offs
should be constructed in the service trenches at about 150 metre intervals to reduce groundwater lowering at the
site due o the “french drain” effect of the granular bedding and surround for the service pipes. This groundwater
lowering would have the potential to affect groundwater levels off-site. It is important that these barriers extend
from trench wall 1o trench wall and that they fully penefrate the granular materials fo the trench bottormn. As noted

i
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in Section 2.4, clay seals are proposed to be installed in the sewer and watermain trenches at an approximate
spacing of 35-150 metres. The clay seals will minimize the potential for drainage to oceur along this potential
pathway and therefore minimize potential groundwater level lowering by drainage along the granuiar bedding
and backfilling.

3.2 Impairment fo Groundwater Quantity or Quality

The vast majority of the water wells identified near the site are completed into the bedrock, and draw water from
depths of about 20 metres o 50 metres below ground suwrface. Since all site servicing is expected fo be
caompleted in the upper 7 to 8 metres of subsurface materials, no impairment to groundwater quantity is expecied
due to site servicing.

Site servicing activities are not anticipated to cause changes to groundwater quality.

3.3 Impacts to Septic Systems

Since groundwater control requirements during site servicing are expected o be of a shori-term nature and the
axtent of groundwater drawdown in the silty clay is expected to be small, the groundwater control activities are
not expected to cause impacts to groundwater leveis off-site. Due to the installation of ciay plugs in the sewer
bedding and backfill, permanent groundwater level lowering in the overburden is not expected off-site. No
impacts to nearby septic systems are expected.

3.4 Structure Settlement

Due to the presence of sensitive siity clay in the study area and beneath nearby homes on Gerald Street, there
exists the potential for structure settlement if groundwater levels are lowered across the area.

Since groundwater controf requirements during site servicing are expected to be of a short-term nature and the
extent of groundwater drawdown in the silty clay is expected to be small, the groundwater control activities are
not expected to cause impacts to groundwater levels off-site. Due to the installation of clay piugs in the sewer
bedding and backfill, permanent groundwater tevel lowering in the overburden is not expected off-site. No
impacts to nearby structures are expected.

Golder
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4.0 CONCLUSIONS

A hydrogeological review has been undertaken to assess the potential impact that a proposed development on
the Russell Findlay lands may have on neighbouring privaie wells and septic systems of those residences
situated on both Gerald Street and Trim Road. Potential impacts to private wells could include the impairment of
the guality and/or quantity of the water available fo the residents. Impacis to septic systems would be restricted
to issues associated with drainage. The potential causes of impacts to the surrounding properties are;

z  Groundwater control activities during site servicing; and,

m Alteration of the existing hydrogeological flow regime due to the presence of site services.

Due to the typically low hydraulic conductivity of silty clay, the groundwater control requirements during site
servicing activities in the northern part of the site are expected to be relatively low. Bedrock may be encountered
in servicing trenches proposed in the southern part of the site where available mapping indicates bedrock at or
near ground surface (Figure 3). No information is available on the hydraulic conductivity of the bedrock in this
area; groundwater control requirements may be more significant in this area.

The vast majority of the water wells identified near the site are completed into the bedrock, and draw water from
depths of about 20 metres to 50 meires below ground surface. Since all site servicing is expected to be
completed in the upper 7 to 8 metres of subsurface materials, no impairment to groundwater quantity is expected
due {o site servicing. Site servicing activities are not anticipated to cause changes to groundwater quality that
would affect potability.

Due to the installation of clay plugs in the sewer bedding and backfill, permanent groundwater level lowering in
the overburden is not expected off-site. No impacts to nearby septic systems are expected. No impacts to
nearby structures due to setflement are expected.
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50 LIMITATIONS

This report was prepared for the exclusive use of Claridge Momes. The report, which specifically inciudes all
tables, figures and appendices, is based on data gathered by Goider Associates Ltd., and information provided
to Golder Associates Ltd. by others. The information provided by ofhers has not been independently verified or
otherwise examined by Golder Associates Lid. to determine the accuracy or complateness. Golder Associates
itd. has relied in good faith on this information and does not accept responsibility for any deficiency,
missiatements, or inaccuracies contained in the information as a resul! of omissions, misinterpretation or
fraudulent acts.

Golder Associates Ltd. has relied in good faith on all information provided and does not accept responsibiity for
any deficiency, misstatements, or inaccuracies coniained in the reports as a resuit of omissions,
misinterpretation, or frauduient acts of the persons contacted or errors or omissions in the reviewed
documentation.

The services performed as described in this report were conducted in a manner consistent with that level of care
and skili normally exercised by other members of the engineering and science professions currently practicing
under similar conditions, subject io the time limits and financial and physical constraints applicable fo the
services.

Any use which a third party makes of this report, or any reliance on, or decisions to be made based on it, are the
responsibiliies of such third parties. Golder Associates Lid. accepis no responsibility for damages, if any,
suffered by any third party as a result of decisions made, or actions taken based on this report.

This report provides a professional opinion in light of the information available at the time of this report and
therefore no warranty is either expressed, implied, or made as to the conclusions, advice, or recommendations
offered in this report.
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LOCATION See Figure 2
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LOCATION BSee Figure
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SAMPLER MAMMER, 63.5 kq., DROP, 760 mm
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LOCATION See Figure o
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w |8 RESISTANGE. BLOWS/0.8m &, k, CM/SEC ¢
z & [ = 2 | ZE] PEZOMETER
[o] =
24 ¥ =l o a i i i £ Qo Q8
N < lEev (8w S Toean staene 1 WATER CONTENT, PERCENT ET STaNoeee
5y g DESCRIPTION S| 2L %1 cu kea natv.- + Q- @ Vip W 84| msTALLATION
47138 E{om |2 3 rem.v- @ U- 0 F——0Cr—] 3
@ E ] 20 40 80 80
1 . o El Ground Suriace 86.53 : _
E b ‘% TORPSOIL M 0.00
) ,,5 iz o 0.18kw—
SR 512
S 2121 Very stiff red brown and s1agl -
- Slgl grey brown SILTY SLAY, some LA
b 1158 .. | -
8_ sl silly flne sand layers
g E| iWeathered Crust) ]
S 85.01
-=i SEEnd of Hoie 1.52
i
B i - =2 -
i S -
j!-:11
4 -
.'4'.%
E w p- 8 -
P
E L os _
. a
P |- ]
EEM- -~ 8 -
1
ol I _
— 10 ]
i -3
i2 -
[
T \E+6 PERCENT AXIAL SIBAIN AT FAILUHE
8 1¢
DEPTH SCALE LOGGED SL
tr e Golder Associates cHeckeD O
e T




B s

SON. PROFILE

DYNAMIC PENETRATION
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REPTH SCALE

PROJECT 881-2108
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a SOIL PROFILE SA!;APLES BYHAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
S IR bl RESISTANCE, BLOWS/0.3m %, CM/SEC 4 €
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Golder Associates
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J.COBISA, (H&C 7
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July 2002 011-2224

TABLE 1
RECORD OF AUGERHOLES
Auger Hole Depth L Sampie
Number {metres) Description {metres)
AH01-2 0.00-0.22 Asphaltic Concrete
0.22-0.39 Grey crushed stone base, trace silt (FILL) 0.22-0.3%
0.39-1.15 Grey crushed stone subbase, trace silt (FILL)
1.15-1.50 Grey brown SILTY CLAY (Weathered Crust) 1.20-1.50
i.50 _End of Auger Hole

Note: Auger hole dry upor completion

AH01-3 0.00-0.45 Asphaltic Concrete
0.45-0.94 Coarse grey crushed stone subbase material (FILL) 0.50- Q.90
0.94-1.50 Very stiff grey brown SILTY CLAY (Weathered Crust) 1.20-1.50

1.5 End of Auger Hole

Naote: Auger hole dry upon completion

AHO1-4 0.00-0.22 Asphaltic Concrete 0.22-0.40
0.22-0.41 Grey brown sand and gravel, inferred crushed pit run (FILL)
0.4%1-1.30 Grey brown SILTY CLAY, trace organic material, some gravel, 1.10-1.30

some red clay tile at 1.2-1.3m (FILL}.
1.30-1.50 Grey brown SILTY CLAY (Weathered crus()
1.50 End of Auger Hole

Note: Auger hole dry upon compietion

AH01-5 $.00-0.40 Asphaliic Concrete
0.40-0.530 Mix of clay and gravel with asphaltic coating (FILL) 0.40-0.50
0.50-0.76 Grey crushed stone subbase (FILL).
0.76-1.11 Grey brown, SILTY CLAY (Weathered crust)
[.11-1.50 Weathered shaley limestone bedrock
1.50 End of Auger Hole

Note: Auger hole dry upon completion

AH01-6 0.06-0.20 Asphaltic Concrete
0.20-0.40 Brown sand and gravel with fragments of recycied asphalt (FILL) 0.20-0.40
0.40-0.70 Mix of crushed stone and siity clay (FIIL.L) 0.40-0.70
0.70-0.79 Asphalt '
0.79-1.05 Crushed stone, sand and gravel (FILL)
1.05-1.50 Very stiff, grey brown SILTY CLAY (Weathered Crust) 1.20-1.50
1.50 End of Auger Hole

Nolte: Auger hole dry upon completion

Golder Associates




BOREHOLE 03-1120-185.GPJ GLOR_CAN.GDT 11/11/03

PROJECT: 03-1120-186
LQCATION: See Site Plan
SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE: 03-101

BORING DATE: Oct, 3, 2003

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

SHEET t OF 1

DATUM: Geodetic

o DYNAMIC PENETRATION N HYBRAULIC CONDUCTIMITY,
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L | @ DESCRIFTIO T |Eev. | ¥ e IR STReNGTH netv. ¥ O- @] WATERCONTENTFERCENT | EE STANDPIPE

1P - - -

oz ] =2 PTION = foerthi = | & g Cu, kPa emV.@ U-Q 8 @ INSTALLATION

u 4 = 2 a wp ——e¥w EE

© 18 Eim 2] 12 g

(2 o 040 63 80 0 2 30 40
GROUND SURFACE 647
. Grey crushed stone (FILL) 0.00 B
S 85 50} ]
3 Very stiff grey brown sity clay, trace 0.67] E
3 ’ gravel, organic matier and brown sand 3
1 pockets (FILL} ]
- ‘é‘ -4
= & -
L. w - -
SR FE ]
-+ iz 1 50 g :
L !5 £ oo i
— 2158 & |
- o & S 4
L. B 7
: o
[ & .
- 1
f— 3 | 3
- ﬁu -
- 2 Jooj 2 4
- §251 p
B Ent of Borehoie EES :
| — & ;
.:- 5 _"
- B _’“
I 7
4 _
[ 8 _"
f- 10 _-
DEPFTH SCALE LOGGED: DS,
1:50 CHECKED: ~———




BOREHOLE 03-1120-186.GPJ GLDR _CAN.GDT 6/11/03

PROJECT: D3-1120-186 RECORD OF BOREHOLE: 03-102 SHEET 1 OF 1
LOCATION: See Slte Pian BORING DATE: Octl. 3, 2003 DATUM: Geodelic
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg: DROP, 760mm
DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
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PRQJECT: 03-1120-186

LOCATION: See Siie Plan

SAMPLER HAMMER, S4kgy; DROP, 780mm

RECORD OF BOREHOLE:

BORING DATE: Qct. 5, 2003

03-103

SHEET 1 OF 1
DATUM: Geodetic

PENETRATION TEST HAMMER, 84kg; DIROP, 760mm

BOREHOLE 03-1120-186.GF) GLDR CAN.GDT 11/11/03

DYNAMIC FENETRATION HYDRAULIC CONDUCTMITY,
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SBOREHOLE 03-1120-186.GPJ GLDR CAN.GDT 6/11/03

PROJECT: (03-1120-186 RECORD OF BOREHOLE: 03-104 SHEET 1 OF 1
LOCATION: See Sie Plan BORING DATE: Qct. 3, 2003 DATUM: Geodetic
SAMPLER HAMMER, 84kg; DROP, 780mm PENETRATION TEST HAMMER, 64kg; DROP, 768mm
DYNAMIC PENETRATION N HYDRAULIC CONDUCTIITY,
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PROJECT: 03-1120-186
LOCATION; See Site Plan
SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: Oct. 3, 2003

03-105

SHEET 1 OF 1
DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

BOREHOLE 03-1120.186.GPJ GLDR_CAN.GDT 6/11/03

o SOl PROFILE DYNAMIC PENETRATION HYDRALULIC CONDUCTAVITY,
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PROJECT: 03-1120.168 RECORD OF BOREHOLE: 03-106 SHEET 1 OF 1

BOREHOLE 03-1120-186.GPJ GLER CAN.GDY 611403

LOCATION: See Site Plan BORING DATE: Oct. 2, 2003 DATUM: Geodetic
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROF, 760mm
o SOIL PROFILE GaMPLES | DYNAMIC PENETRATION % HYDRAULIC CONDUCTIVITY,
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BOREHOLE 03-1120-186.6P; GLDR CAN.GDT 6/11/03

PROJECT: 03-1120-186

LOCATION: See Site Plan

SAMPLER MAMMER, 64kg; DROP, TE0mm

RECORD OF BOREHOLE: 03-107

BORING DATE: Qct. 2, 2003

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

SHEET 1 OF 1

DATUM: Geodetic

DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
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BOREHOLE 03-1120-186.GPJ GLDR_CAN.GDT 11/11/03

PROJECT: 03-1120-186

LOCATION: See Sie Plan

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: Oct. 2, 2003

03-108

PENETRATION TEST HAMMER, 64kg, DROF, 760mm

SHEET 1 OF 1

DATUM: Geodetic

- DYNAMIC PEMETRATION R HYDRAULIC CONDUCTIMITY,

u 8 SOIL PROFILE SAMPLES | LrISTANCE, BLOWSIO 3m W K, Cm/s e .

T | E - . 7= PIEZOMETER

S| @ g « & 0 4 80 80 100 et gt w0 &k OR

e = Elpey (Wlw|g ¢ L - v : + t cu STANDPIPE

TN I DESCRIPTION < gle|e SHEAR STRENGTH nalV. + Q- & WATER CONTENT PERCENT an INSTALLATION

iz | Z S joerHl E [ Cu, kPa remv. @ U- O [ay:s)

= o o z 9 Wp by 1 <3

o] - (m} I
© i 20 40 60 85 e 20 30 40
GROUND SURFACE 5552)
¢ ASPHALTIC CONGRETE = .
- Grey cushed store (FILL - Asphalt Seal 1
i Brown sand apd oravel (B0 LY _ _ 524 ]
N Brown silly clay, some gravel, trace T
A wood and cobbles (FILL) ]
L B4.53 3
| Very sliff grey brown and red brown ,/.- 7y .04 o
- SILTY CLAY (Weathered Grust) 5‘4 =
F | o ;
3 H 7 N
5 & 7 - N
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- -] 24 E
5 4 L 77 REA ]
- - £ Do .
[ .z 8 " ]
e o LA
- 5 "/JI I 3
! 5 %77 ]
B & %2 4
3
A Z N
» //;; N
A 252 1
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= ;‘) "
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- L 50 ) 4
s z Z ?joo; 7 Standpipe 3
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- End of Borehole 3.66 ¥
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DEPTH SCALE LOGGED: D.JS.
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BOREHOLE 03-1120-186.GP) GLDR _CAN.GDT {11/11/03

PROJECT: 03-1320-186 RECORD OF BOREHOLE: 03-10% SHEET 1 OF 1
LOCATION: See Site Plan BORING DATE: Oat, 2, 2003 DATUM: Geodetic
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DRGP, 760mm
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w |8 SOIL PROFILE RESISTANCE. BLOWS/0.3m k. cmis Lo
P . iz PIEZCMETER
ol | i G E 20 40 60 80 et ot gt R FA OR
e 2 & Blwle . ’ . : ' ' ‘ e STANDPIPE
b
gl g OESCRIPTION < o % 2 ggE&ﬁ; STRENGTH 3:;1 \(,: g WATER CONTEC:;T PERCENT =} NSTALLATION
o E bS 2 g Wi oo 1 <5
o & @ 2040 60 0 20 30 40
GROUND SURFACE
— ¢ PHALTIC CONCRETE ]
- Grey crushed stone (FILLY .
- Brown sand anc gravet (CILLy _ i
r Brown sand and gravel with clay (FILL) ]
- Dark brown silty tlay TOPSOIL e 7
5 Very stiff grey brown SILTY CLAY 77 i
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N - 57z %) 3
: 7
— 2| = vz -
- [2] Z 'd =
= " E / / -
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PROJECT: 0%1120-186 RECORD OF BOREHOLE& 03-140 SHEET 1 OF 1

Auger Refusal

LLOCATION: See Site Flan BORING DATE: Ccl. 2, 2003 DATUM: Geodetlic
SAMPLER HAMMER, 84kg: DROP, 760mm PENETRATION TEST HAMMER, 6dkg; DROP, 7686mm
N DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY
[=] '
Wi e SOt PROFILE SAMPLES | ormiSTANCE. BLOWSID. 5 " . cons Lo
Iq| £ = . ie PIEZOMETER
g [ @ 5] E 20 40 80 86 w1t ot gt Zk OR
TE| 2 T ey (G wle . : : L L L . : ot STANDPIPE
Eg o] NESCRIPTION < | ELEV. 2o g gﬁega STRENGTH natVv. + Q- # WATER CONTENT PERGENT Er INSTALLATION
= [ i - i} d
i % é DEE:;;;H E = g u, ¥Pa rem\V. @ -0 e W 35
£ ©
& = = 20 4 8d [ 1620 30 A4C
GROUND SURFACE 85.47
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9% ;
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~ //
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3 T e -
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BOREHOLE 03-1120-186.GPJ GLDR_CAN.GDT 8/11/03

LOGGED: D.LS.
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PROJECT: 03-1120-186
LOCATION: See Site Plan
SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: Oet. 2, 2003

03-111

SHEET 1 OF 1

DATUM: Geodefic
PENETRATION TEST HAMMER, 84kg: BROP, 760mm

BOREHOLE 03-1120-186.GPJ GLOR CAN.GDT 8M1/03

o DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
y |9 SOH PROFILE RESISTANCE, BLOWS/O.3m 1 K. amis Lo PIEZOMETER
Iz

sl b & g 2 40 s s0 ZE OR

“p | = z Siw|a : L L L L L 2 STANDPIPE

Fule CESCRIPTION < €0 || SHEARSTRENGTH catV. + Q- @ WATER CONTENT PERCENT &= INSTALLATION

& £ 5 £\ Cu, kP remV.8 U-Q Sa

o o © F4 o W g <<

& - [
w 20 40 B0 80
GROUND SURFACE
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- Grey crushed stpne (FIEE) ¢ :
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Fi30.001 BPT GLOR CAN'GDT 1404

et el

PROJECT: 04-1120-021

RECORD OF BOREHOLE:

DRILLING DATE: 241372004

04-201

SHEET v OF 1

DATUN, Geodetic

CEOLE o4

L OCATION:
7 DRILL RIG:
INCLINATION: -80° AZAUTH —
DRILLING CONTRACTOR
= o x| FRFRACTURE  FFAULT SHSMOOTE | FLFLEXURED  BG.BROWKEN CORE
w % 8 =4 8[3 CL-CLEAVAGE  J-JOINT R-ROUGH UE-UNEVEN WB-MECH, BREAK
Fep & o o |= _|F Sr-SHEAR FPOUSHED TSTERPED  WAWAYY 8-BEDOING 9F NOTES
8g b CESCRIPTION g ELEV. g E? el VN-VE I S-SLICKENSIDED FLPLANAR L-CURVED E9Z WATER LEVELS
E,a g g DEPTH] S 1§ E RECOVERY L DISCONTINUITY BATA RYDIRALILEC gE o] INSTRUMENTATION
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PROJECT: 04-1120-021

RECORD OF BOREHOLE:

04-202

SHEET 1 OF 1

BRILLMOLE 0411200215 GLORLEAN QDT $4/4i0d

-1150

L OCATION: DRILLING DATE:  2/13/2004 DATUM: Geodetc
DRILL RIG:
: - 00 AZBAUTH: —
INGLINATION: -80 DRILLING CONTRACTOR:
. | glz] FRFRACTURE  FFAULT SMSMUDTH | FLEFLEXURED  BG-BROKEN CORE
wr 1 8 e 3:;’5 CL-CLEAVAGE  J-JOINT R-ROUGH UEINEVER ME-MECH, BREAK
Y < e} e 0] SH-SHEAR P-POLISHED ST.STEPPED  WAWAVY B-BEDDING Z9F NOTES
a7 o |z Bz =
Gy f W © [ ELEV. | 2 [0F D] vovem S-SLICKENSIDED PLPLANAR C-CURVED Sz WATER | EVELS
4 DESCRIPTION ! Z 10 £et
Ep. - 8 DEPTHE S {Z € RECQVERY FRACT DISCONTINUITY DATA HYDRAULIC |2 Zi INSTRUMENTATION
&2 ] Shom [T% |z o | souo R'%D' INDEX 153 11, conpucTiaTY | £ 59
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&) BLOR-CANGDT 18104

RECORD OF BOREHOLE:

04-203

PROJECT: G4-1120-021 SHEET 1 OF 1
LOCATION: ORILLING DATE: 271 3/2004 DATUM: Geogetic
CRILL RiG:
INCLINATION: -90° AZIMUTH: — L RIG
DRILLING CONTRACTOR,
= o |ez| FRFRACTURE  FFALLY SRASMOTIH  FLFLEXURED  BU-BROREN CORE
E % 8 5 ng CL-CLEAVAGE JSOINT R-ROUGH UE-UNEVEN MB-MECH, BREAK
R -~ S iz .|| SH-SHEAR PPOLSHED ST.STEPPED  Wewavy BBEDDING Fed NOTES
Ow | [s] v o N £q ¢
o g DESCRIFTION g ELEV, z EE e wevemy S-SLICKENSIDED PL-PLANAR CCURVED Egé_ WATER LEVELS
=TT ® 1DEPTH] =z B RECOVERY o | FRACT. QISCONTINUITY DATA HYDRAULIC |22 INSTRUMENTATION
az | 5 =1 om (%G 1 [Tom | o RO INDEX COoNDUCTMITY | 208
) = ! z il o QIF w1, g E
o x u>') Z 15| corew | corew PER 0.3 [core axig  TYPE AND SURFACE k, emisec
& “ | |seux|oser|sEER]eerr] o8 DESCRIPTION RN
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September 2004

Test Pit
Number

TP 04-1
(Elev. 73.98)

TP 04-2
(Elev. 75.34)

TP 04-3
{Elev. 82.67)

TP 04-4
(Elev. 84.58)

Elevation

0.00 -0.05
0.05-3.50

3.50

0.00 - 0.05
0.05-3.80

3.80

0.00--0.08
0.08 — 2.40

2.40--3.45

3.45

0.00 -~ 0.05
0.05~3.50

3.50 - 3.90

3.90

RECORD OF TEST PITS

Description

TOPSOIL

Very stiff red brown SILTY CLAY
(weathered crust)

End of test pit

No free water

Cu > 130 kPa throughout

TOPSOIL
Very stiff red brown SILTY CLAY

(weathered crust), trace gravel to 3.0 metres

End of test pit
No free water
Cu > 130 kPa throughout

TOPSOIL

Very stiff red brown SILTY CLAY, trace
small cobbles, occasional grey silty sand
pockets (weathered crust)

Very stiff red brown silty clay (weathered
crust)

End of test pit

No free water

Cu > 130 kPa throughout

TOPSOIL

Very stiff red brown SILTY CLAY,
occasional grey silty sand pockets, trace
gravel {(weathered crust)

Stiff red brown SILTY CLAY, occasional
grey silty sand seams (weathered crust)
End of test pit

No frec water

Golder Associates

04-1120-146

Cu > 130 kPa throughout

Cu=90kPa@3.7m
Cu=90kPa@39m



September 2004
Test Pit

Number Elevation
TP. 04-5 0.00 - 0.30
(Eiev.82.91)  0.3¢-3.50
3.50
TP 04-6 0.00-0.16
(Blev. 85.80y  0.16-3.70
3.70-3.90
3.90

RECORD OF TEST PITS (continued)

Description

TOPSOIL

Very stiff red brown SILTY CLAY,
occasional grey silty sand pockets below
3.3 metres {weathered crust)

End of test pit

No free water

Cu = 120 kPa throughout

TOPSOIL
Very stiff to stiff red brown SILTY CLAY
occasional grey silty sand pockets,

H

(weathered crust)

Stiff grey SILTY CLAY
End of test pit
No free water

04-1120-146

Cu>130kPa@2.1m
Cu=110kPA@24m
Cu=100kPa@28m
Cu=86kPa@3.1m
Cu=110kPa@34m
Cu=356kPA@3.90m



