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Gueotechnical lnvestipation
St. Andrew's Village
Penetinguishene, Ontario i

EXECUTIVE SUMMARY

Further to the authorization of Mr. Jon van Schubert of The Walter Fedy Partnership on
behall of Dave Wright, Geospee Engincering Ltd. carried out a subsurface investigation
for the proposed residential subdivision development, St Andrews Village, located in the

Town of Penctanguishene. east of Fuoller Avenue, south of Pinegrove Road and west of

St Andrew’s Lake. Township of Tay.

I'he fieldwork included five boreholes situated within the proposed building development
envelope. More specifically. the borcholes were drilled to depths between 6.5 and 11,1
meters below the existing grade levels. The approximate locations are identified on the
Baorchole Plan.

the borcholes pencrally encountered topsoil and peat that overlay sand, silt & sand and
sand & silt ull which extended beyond the final depths investigoted. The density of the
original soil within the depth of the investigation generally varied from compact to very
dense.

Also kased upon the results of the investigation, it s our considered opinion that
convemional spread footings mav be incorporaied into the subdivision design.  In this
regard, foolings founded on onginal sand & silt till extended 1o minimum depths varying
between approximately 80 to 430 cm below the existing grade levels may be designed
using an atlowshle bearing pressure of 100 kPa.

Finally. since a majority ol the native soil removed from trench will include a significant
pereentage of fine-grained soil that will be at or abave the Optimum Moisture Content for
compaction sorme difliculties with the reinstatement of the trench with native soil is
anticipated. As a result. cither the original soil will require time to dry before reuse as
backfill or consideration should be given 1o an imported Granular B type backfill in order
to achieve an appropriate degree of compaction,
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Geatechnical Invesugation
St. Andrew’s Village
Penctanguishene. Omtario 1

1.0 INTRODUCTION

Geospec Engineering Lid was retained by Mr Jon van Schubent of The Walter Fedy
Partnership on behalf of Dave Wright to carry out a subsurface investigation for a
proposed subdivision deveiopment, St Andrews Village, located in the Town of
Penetanguishene, east of Fuiler Avenue, south of Pinegrove Road and west of $1
Andrew’s Lake, Township of Tay The approximate site location is identified on the Site
Lacation Plan (Figure 1)

Figure 1: Site L.ocation Plan

Rounx hitp ‘Awww. maps disooversimone com
Site St Andrew’s Village, Penetanguishene

The project and purpose of the investigation were discussed with Mr. van Schuben
between December 1 and 6, 2005 The Subsurface Investigation was required in order to
ascertain the shallow subsurface soil and groundwater conditions through boreholes and
mechanical analysis of sclected soil samples. The information was requured to assist in
the geotechnical development of the proposed subdivision as well as permit the
hydrogeological monitoring by others of wells installed during the investigation

This report briefly describes the fieldwork completed, subsurface condiions encouniered
and our general recommendations based on the information obtained

Geospec Enginecring Lid CONFIDFNTIAL
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Geotechnical Investigntion
St Andrew’s Village
Penctanpuistiene, Ontario
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2.0 FIELDWORK

As discussed. the fickd investigation included five boreholes; one drilled 1o a depth of 6.5
m. three to a depth of 8.1 m and onc to a depth of 11.1 m below the existing grade levels
and within the proposed subdivision developnient area. The approximaie borchole
locations are identificd on the Borehole Plan (Enclosure N° 1),

Ficldwork was carricd oul uider the full tine supervision of an expericnced ficld
technologist from our office. on December 5. 2005. A track mounted drilling machine
provided and operated by 3 specialist drilling contractor augured the borcholes. Standard
Penctration Tests were carricd out intermittently and discontinuous soil samples were
recovered at intervals through the subsurface soil.

A Standard Penctration Test is a nwthod of sampling soil, which has been stundardized
by ASTM D586, "The test consists of driving a standard split-harret sampler a distance
of 45 em into undisturbed soil, at the elevation to be tested. using 4 63.5 kg driving mass
faling tree from a height o' 76 cm. und totaling the number of blows 1o drive the sumpler
the last 31 em.

All soil samples reconvered were visually classificd and appropriately tested in the ficld.
I'hey were then individually bagged. labeled, and retumed to our laboratery tor a formal
assessment,

The groundwaler conditions were observed in the open borchole during and on
completion of drilling.  Observations are detailed on the accompanying Borehole Logs. in
addition. 50 mm diameter monitoring wells were installed in cach borehole, at the request
of Azimuth Environmentatl, in order 1o permit the long term menitoring of groundwaiter
levels. Each well was instalied 1o the bottons of the borchole complete with a three-meter
long Slot 10 screen, clear stone, sand cover, bentonite seal and concrele encased well cap,

3.0 SUMMARIZED SUBSURFACE SOIL CONDITIONS

Fhe propertics of the soil strata encountered at the boreholes are given in the appended
Borchole Logs Brielly. site steatigraphy included topsoil. peat. sand and sit & sand
which overlay the original stratigraphy of sand & silt till that extended beyond the final
depths investigated. A summary of the conditions encountered is detailed in the following
seetions,

a1 Surface Cover
Topsoil andfor organically-included (Probable Fill) was cacountered @1 the surfoce of

each borchole and was measured to vary from 10 em 1w 120 em thick, The
topsoilforgenically-included material was dark brown to black in colour and highly

Geusper Engineoring Ll CONFIDENTIAL
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Geotechnical investipation
St Andrew's Village
Penetanguishene, Ontario 3

compressible. Due 1o the highly compressible nature ol the topsoil, it is considered to be
void of enpineering considerations but may be suilable for landscaping purposes.

3.2 Peat

A laver of dark brown peat was encountered below the surface caver ol Borehole N° 3,
The peal extended 10 an appresimate depth of two meters below the existing grade level.
Moisture Content analysis established 8 moisture of over 100%, which is indicative of a
deposit that is predominantly comprised of water and organic matier. Due to the highly
compressible nature of the peal. it is considered to be void of engincering considerations
but may be suitable for landscaping purposes.

3.3 Sand

Linderlying the surface cover at Borehole N® 4 & 5 and the peat layer a1 Borehole N° 3
was a layer of sand with trace to some gravel und silt.  This luyer extended to an
approximate depth ranging between 0.4 and 2.9 metres below the existing ygrade levels.
We do advise that the sand deposit may in {act simply be a layer within the massive till
deposit.

Standard Penetration Test results established that the density of the sand layer varied
from loose to compact. While Moisture Content analysis established moisture values in
the order of 10%, which are indicative of moist sand.

3.4  Silt & Sand

A luyer of silt & sand was found below the sand layer encountered at Borehole N° 3.
This layer extended to an approximate depth of four meters below the existing grade
levels. Furthermore, based on gradation analyses (Enclosure N® 7), the deposit consisted
of silt (50%), sarkl (47%) and gravel (3%).

Standard Penetration Test results cstablished that the density of the silt & sand layer was
very foose, Moisture Content analysis established a moisture value of 34%. which is
indicative of a wet deposit

The geotechnical characteristics normally associgted with a sitt & sand deposit are as
fullows:

¢ Low 1o moderate permeability depending on the silt content estimated to
range from 107 10 107 cr/sec.

*  Very high capillarity

* High to modernte, depending on silt content, frost susceptibility and
adfreezing potential

et e i —r— = ~ D o - P S Yt S P P S S )
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Geotechnical Investigation
St Andrew’s Village
Penetanguishene, Ontario 4

= Non-cohesive, when excovated sieeply the sidewalls of the excavation will
remain stable for a limited extended period of time if the soil is maintained in
a moist state. In a saturated state, the soil will flow,

* Poor to fair, depending on silt content, compaction characteristics will require
additionat effort and time 1o dry or will become unstable

3.5  Sand & Silt Tili

Fxtending below the layers deseribed above was a deposit of sand & silt till that exiended
beyond the final depths investigated. Standard Penetration Test results established that
the density of the silt & sand till varied from loose to very dense. Moisture Content
analysis established moistures ranging from 5 to 12%, which arc indicative of a moist to
wel deposit.

Based on our experience in the area., the tll consists of a wide range of particle sizes from
fine-gruined soil 1o boulders, However, since the soil samples were oblained from
boreholes, using the standard split-spoon sampler, the samples do not include cobbles or
boulders.  As o result, the particle size distribulion curves represent only the material
characteristics of the predominant pant of the ull (clay, silt, sand, gravel). Based on
gradation analyses, the ull (excluding cobbles & boulders) consists predominantly of
sand (71-79%). silt (17-23%) and gravel (4-6%).

Frequently, a il deposit contains sand & sili scams and pockets at variable depths
These scams are outwash sediments deposited primarily as a result of glacial recession.
Ofien, these granular veins *store’ perched water and may be saturnted. Consequently.
the till mass around the saturated cohesionless pockets and veins is also saturated or
guasi-saturnied.

The geotechnical characteristics normally associated with the sand & silt till deposit at
this site are as follows:

* Low permenbility depending on the silt content gencrally below 107 cmvsec.

* High to moderate. depending on silt comtent, frost susceptibility and
adfreezing potennal

* Exhibits practical cohesion, when excavated steeply the sidewalls of the
excavation will remain stable for a limited period of time i the soil is
maintained in ¢ moist state. In a saturated statc, the soil will slough.

*  Moderately water crodable depending on sand content

* Poor 1o fair, depending on silt content, compaction characteristics will require
additional effort and 1ime to dry or will become unstable
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4.0 GROUNDWATER CONDITIONS

- Although moist 10 wet conditions were encountered at or near the surface. free flowing
groundwater was not encountered in this investigation. Consequenly, we do not
anticipate difficulttes with proundwater in shallow excavations. We do advise that any
L excavation extended below the ground surface has the potential to encounter water
bearing layers or scams that will require the installation of groundwater control systems,
Regardless, it is our opinion that & {iltered sump pump should adequately control any
] scepage encountered in shallow excavations.

] We do renerste that 50 mm diameter monitoring wells were installed in each borehole, at
the request of Azimuth Environmental, in order (o permit the long term monitoring of
groundwater levels and the completion of an independent hydrogeological study,

Finally, the groundwater level is anticipated to fluctuate seasonally.

L]
7]
5.0 GEOTECHNICAL CONSIDERATIONS
e We have been advised that consideration is being given to the construction of n
residential subdivision development in the ares of the borcholes. Based upon the
- subsurface conditions encountered a1 the boreholes. we offer the following
» recommendations,
- 5.1 Site Stripping & Regrading
] Due to the relatively dense nature of the site we do not anticipate difficulties stripping or
i3 regrading with conventional equipment through siandard cut and fill practices.

Samples recovered suggest that the excavated inorganic soil will be comprised of sand
L and stlt that will be at or above the Optimum Moisture Content for compaction. We do
advise that soil predominantly comprised of silt is #or considercd favourable for reuse
W since i1 would be very difficult 10 compact 10 the specified degree unless it wos dried
considerably and will become unstable when wet. An imported granular fill would prove
w be a better oliernative. Regardless, it is recommended that mass grading opcerations
- take place during the dry summer months of the vear in order to benefit from the
potentially improved soil compaction charactenistics.

All subgrade fill, frec of organic matter or other deleterious inclusions, may be placed at
or below Optimum Moisture Content and uniformly compacted in thin lifts 1o at least
= 9556 of the Maximum Standard Proctor Dry Density. Any oversized cabbles or boulders
(> 150 mm dimmeter) and/or logs should be stockpiled or discarded in designated non-
structurnl areas,

] Geospec Enginecring Lid. CONFIDENTIAL
Project 05-1226 January 16, 2006




Geotechnical Invesugaucn
St Andrew s " tllage
Penetanguishene, Omano

5.2 Foundation Recommendations

Based on the results of our investigation, we advise that the density of the onwmnal
undisturbed soil within conventional founding depth was predominantly compact to very
dense. As 8 result 1t is our considered opinion that conventional spread and strip footings
may be incorporated into the building designs when founded on the ongmnal undisturbed
sand & st tll More specifically, the SPT results recorded at the boreholes indicate an
allowable bearing pressure of 100 kPa may be uulized for design purposes at the
approxumate depths, below the existing grade levels, specified in the following Table 1

Table I: Conventional Spread and Strip Footings Depths

Footings. Depths for 100 kPa Bearing Pressure

Borehole N* Approximate Depth {cm) Elevation (m)}
1 120 2351
- BO 2256
3 430 221.1
4 BO 228.5
5 100 224.6

Attention 1s drawn to the [act thar suitable bearing 1s not available at Borehole N° 3 until
a depth of 4 3 meters below grade. Moreover. beanng is found below moist to wet layers
of peat, silt & sand on a very dense deposit of tili 1t 15 also noted that Borehole N° 3 was
the borehole situated closest to the existing lake

Furthermore. beanng pressure given is based on information obtained from the boreholes
Speaific information with respect to soil condimions between boreholes is available during
excavation of the foundatons. Therefore all excavated founding elevations must be
wspected by a representative of Geospec Engineering Ltd. or a qualified footing
foundaton mspector prior to forming and the placement of concrete, to ensure that the
required beanng capacity 1s being complied with

For the purpose of frost protection, all exterior footings and footings exposed 1o frost
action should be covered by at least 122 cm of soil

Geospec Engincenng Lid CONFIDENTI
Progect 05-1226 Januany |



Geotechnicat investugatuon
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83 Service lustallation

We anticipate that a majority of the service excavations for this development will be
carried out by open cut {in cohesionless soil). All excavations must be carried out in full
compliance with the most recent guidelines of the Occupationa! Health and Safety Act

The soil at this site includes loose to very dense sand & silt ull as well as moist 1o wet,
very loose sand & silt thar will flow and exert substantial fluid pressure upon supporting
systems if not adequately dewatered The ull 1s best defined by OSHA as Type 2 soil
while the sand & silt is best defined as a Type 4 soil below the groundwater and Type 3
above As a resull, the highest numbered soil Type shall govern the trench excavation and
excavation slope geometry

We do advise thal since the density of the onginal undisturbed soil varied from loose to
very dense, being generally compact the undisturbed subgrade soil at the trench base will
be suitable for the placement of service bedding

We also advise that the some of the soil a1 this site includes 8 significant percentage of
fine-grained silt that is both moisture sensitive and frost susceptible. Silt is pot considered
an optimum material for reuse as backfill Therefore, where service trenches foliow the
proposed roadway, panicular attention must be given 1o the backfill placement in order to
minimize settlement, which would have adverse effects on the pavement structure A
well-graded OPSS Granular B type backfill matenal would prove to be a simple
alternative where predominantly silty soil is encountered

54 Road Construction

For normal road construction, all organic material and existing fill must be removed
Once any unsuitable material has been removed, the exposed subgrade must be inspected
and proofrolled, in order to detect any soft, loose or saturated areas Proofroiling is
carried out after the service trenches have been appropnately backfilled but prior 1o the
placement of any subgrade or subbase course fill materials. Questionable areas
encountered during proofrolling must be removed and replaced with a select subgrade
material that 15 uniformly compacted, in lifts not exceeding 15 cm in thickness, to at least
95%% of the Standard Proctor Dry Density

The mimtmum granular and pavement thickness provided in Table 2 are considered
satisfactory for pavement design over a sjable subgrade. We strongly advise that any
instability observed at the 1op of subgrade would require modification to the road sections
provided and would likely require the subexcavation and replacement of subgrade
maternal

Grospec Enganeering Lid CONFIDENTIAL
Project 05-1226 January 16, 2006
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= Table 2: Pavement Section

= e R e e

. | | | PavementSecton

- Miterial Local Residential | Resigential Collector
o, ki vl ] OS] (1 T7,) e R e {mm)

] HL3 Top Course Asphalt 40 40

_ HL4 or HL8 Base Course Asphalt 50 80

| | Granular A Base Course 150 150

- Granular B Subbasc Course i 300 300

L

- We recommend that all base and subbase fill materials be compacted in 15 em lifts 1o at
least 98% Standard Proctor Dry Density and aspheltic concrete 1o 97% Marshall Density

= In addition, in order to establish the suitability of the road preparation and fill placement,
it is recommended that a quelified soil technologist be present during the cut and fill

[] operations

- Furthermore, it is recommended that subgrade preparation and paving take place during
the dry summer months of the year to prevent saturation of the subgrade soil. Finally, due

' to the absence of groundwater in a majority of the boreholes and the sandy nature of a
majority of the site, we do not anticipate the need for longitudinal subdrains. Regardiess,
the subgrade must be reviewed prior to the placement of subbase material in order to
ascertain whether modification of this recommendation is required

m Geospec Engincering Lid, CCONFIDENTIAL
Project 05-1226 January 16, 2006
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i Geotechnical [nvestigation
L] S1. Andrew's Village
Penetanguishene, Ontare 9
- 6.0 STATEMENT OF LIMITATIONS
- It is imponant to note that this investigation did pot include soil sampling and analysis for
. cnvironmental conditions. The statement of limitations, as enclosed in Appendix A, is an
integral part ol this report,
We trust the repont has been completed within our present terms of reference, however, if
7] you should have any questions, please do not hesitate to contact the undersigned.
b
Prepared By,
Lt
7
L
= Geospec Engineering Lad. CONFIDENTIAL
Project 05-1226 January 16, 2006
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287 Tiffin Street, Unit 10, Barrie, Ontario L4N 7R8 TEL. (705) 722-4638 FAX: (705) 722-4958

BOREHOLE LOG

-k Deve Winght ofo The Walier Fedy‘ Pnﬂncmiup  BOREHOLE N°: 1
WNAME& H1. Andmw's Village, Pcnmnngu_uhenc mq}n A’I"E- } December S,

LOJECTN°: 05:1226 PLING m:'mon- S0

L3 T g, et P et el W

e e T T
Efevatisn Soll TWaer [Dpik | N | N' Viilue Water Content
(m) Desertption Y Levett Js (m) 48] AV atRc ] 5 (Blensnt 2 o} (%)
{Umifind Soil Classification System) (m) dioper B__= L i 'S
22633 iz i | 83 m | 28] 8] i B8Ol 18| 20 ﬂ
20 em ‘Topsall nver 04 6
" L c\b
H H
1. [~ /
20 63 e ¢
N
1t 50 L J Q
v
Sand & St T with irace 1o some grove] 1Y 46
Brovwn, moist. evmpuect 1o very dense 1.0 ?
i
Graulationn i 3 5 m " 3
Sorred 739 08
Gnavel 7% %
Silr [18, 60
ad >B4 ~i
Gradation (@ 6.5 m T
Samd 719% o
Silt 23% I
Growl 6% R1) >94 o
e
(] ]
[ >44 ] !
104
LR}
252 01 >U4 =g $
END OF BOREHOLE [T
Oy asd opets W0 29 m s
120
* 50 mm diameter monitenng welt instalicd 1o 14
[bottinn of orebole eomplete with 3 0 xneen 122
& 100 mun well cap TH H
[E1Y
14.0
| | e
)
"3
124
i J65.4)
- —
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287 Tiffin Streat, Unit 10, Barrie, Ontario L4N 7R8 TEL: (705) 722-4638 FAX: (705) 722-4950
BOREHOLE LOG
AENT:  Daw Wnghtc/o Tho Walice Fody l'artnersnip. | BOREHOLENS: 2
CT NAME: St. Androw's Viliage, Penctanguishene BORING DATE: December §, 20X
OJEGT N1 051226 ' SAMPLING METHOD: Sphit Spoce
{ D:
Edevation | ] ke Dol N ey asas | i ster Camtont;
1(m) Description | Levet {(m) | Valse. (mm-‘) | o ¥
: (Unificd Soil Clasmfication Syseem) | () | 1 per kgl TR A (K8 v iy ]
S 2644 | . et iniiy ! =T | .| e3m ¢ “om] 9] o] 20
e 15 cm Tapsell - . ] [ =)
Sand & SUt T with some gravel '
Brown, moist, compoc! 10 vwen Jonse 1 23 l’ f
[X3
l Coracliatron i 200 m 20 14 ( o
Sand  73% H A
Sile 23% i 26
Crnwl 4% v
" 41 {o
10
a1 >R) —
3
1))
I 0 B0 e
. |
2183 LTl =) R
END OF BOREHOLE] .
I b open v 7 5 m 5
* 30 mm dumeter morutonag well instalicd o .:
bottom of barchele camplete with 3 0 m scroen 1o
& 10 mun well cup e
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BOREHOLE LOG

Dave Wilght ofo The Waher by Pertoersizp ~~ BOREBOLEN®:
S1. Androw's Villaga, Penstanguishens BORING DATE:
05-1226 SAMPLING METHOD:

METHOD:

— E——
(m) Descripiion i
(Unified Seil Classification Sysicm) it 4
GASAEL] 5 O S Rl 4 ! ZILJ
Topsoll/Organtcally-Included (Prolable il
Dk brown, wet ) I I
2242 H ]
3735 |PeRl - Jurk brown, wel . 7
Sand - brown, sy, loose 210 4 _E
e
225 H) 5 l Q
St & Sand with froce gl 0
Girey, wel, very hoosse Cirrydations 10 3 5 m " 2 J =1
211 Sily - S0%%, Surnd « 47%, Grawel - 1% 40
I Sand & SHi TN 9
Gy very monst W set, vens densy 1 06 ]
a1z
a
60
I " =00 —=
(3]
Té
2173 g0 > — P
I END OF BORENOLE .
Dy andopento 73 m "
L
& 50 oun diameter monitoning welt mstadled o N
{botiom of borchole complete with 3.0 m screen 1)
& HX mam well cap Wi
| e
2
(113
1240
l s
12y
13
(L1}
[EX}]
LK}
i wa
"2
e
L 160
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287 Tiffin Street, Unit 10, Barrie, Ontario L4N 7R8 TEL: (705) 722-4638 FAX: (705) 722-4958

BOREHOLE LOG

P Aot oo

[ENT: Dane Wright c/i The WalterFody Pastnersbup
ECT NAME: S1. Andfew's Village, Penctanguishene

T N® 05.1226

Elevation | TiSel Water | Depth |
(o) Description Level | (m)
{Unificd Sonl Classificatson Sysicm) () 1

|Sand & Site T o
Brown v grev, most, very Jense i

ba Ky

!
" if

$

i >99 o]

I 2212 S0 >4 e
| END OF BOREHOLE T
Dnandopmie T3 m T

* 30 pun dumeter istutortng well usulicd o "
[bettom ot borchole complete with 3 O m sereen (G}
& 100 mm well cop 04
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BOREHOLE LOG

Davo Wright /o The Waher Fedy Pirtnership BOREHOLEN®: 5
St Andrew's Village, Penstenguishenc 'BORING DATE:

05-1226 SAMPLING METEOD:
} . BORING METHOD:

- - ——— S B S A e B
Elevation ‘Sel} | Water | Depth | N N'Valme 'W“cm
(m) Description Level | (m) | Valwe | (Blowit3m) | (%)

(Unified Sonl Classitication System) m . per ol . | -
i R i L - I M ] : 83 m ; Al o ¢ 1'- ] &
10 cm Tepsoll ey "
Sand with tracx (o some silt as ]
Rust, manst, compact '

1.0
1214 12 13
Sand & S THI with sesne st nnd e gl 14
Hrowan, riost w wed, loose o very dense N i

[
o

20 1 ®

\°)

Urndairorn ) 1.7 m 7] 7
Sarul 79% 0

St 17% " /
Crovel 4% 1 \

o
294 e >0y et (!)
END OF BOREHOLE “

Dev i open .

70
* 5 mm duneter memsionng well installed o oz
bottamy of borchole complet: with 3.0 m sereen “
& (00 mm well cup




{==) ] [Raaenn

rsreas |

ot

[rememcnd

RN

o sl i & BT e e g e e e e D s R S i ST TR e e
EFE= %—.—-—‘TSI E C ENGINEERING LTD.

287 Tiffin Street, Unit 10, Barrie, Ontario L4N 7R8

TEL: {705) 722-4638 FAX: (705) 722-4958

GRAIN SIZE DISTRIBUTION CHART

CLIENT: Dave Wioelt DATE;

c'o The Walter Fedy Partnershup ENCLOSURE N®:
PROJECT: St Andrew's Villaee, Penclanguishene PROJECT Ne:
SAMPLE N7 ERNELSTING DATE SAMPLED

SAMPLE TYIPE: Split Spoon

SAMPLED BY: [}
SAMPLED FROM:

DATE RECEIVED:
DATE TESTED:

Decerber 29, 2005

,
051320 |
Decomber 3, 2003 !

Degember 3, 2005
December ¥, 28

BHitim ®———® BH 1/ 5 m -

Sand wah some granel and st

BH2Im A—————ah BH %3 3m o—0 BH &2 m

Sibiy Sand waith irace prn el

Srin & Sand sath triee gravel

Sun Sand wath imice pravel

o-———-a

Sind with some silt and trace grinel
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SOIL CLASSIFICATION

| Clay ! S

L “Sand |
f Fine i Medium |
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STATEMENT OF LIMITATIONS

Fhe conciusions and cecommendations provided in this report. with respect - subsurface
conditions. are based oninformation determined at the boarchole locations. Soil and groundwaier
conditions between and besond the borcholes mav difier from those encountered at the borehole
locations,  Furthermore, vomditions may exist which coubd not be deteeted or anticipated at the
time of subsurfice investigation,

The design recommenditions given in this report are applicable anty w the project deseribed in
the teat und then only it constructed substantially in accordance with the details of the wignment
and elevations stated inthe repore Sinee abl dewils of the design may not be known 1o Geospee
Eagincering Ltd.. cortain assumptions had 10 be made. The actual conditions may. however,
van from these assumeds i whivh case. changes and modilications may be required to our
reconmmendaiions,

We rccommend, therelore, thit Genspee Engineering Ltd. be retained during the final design
stage i0 review the design drawings and o verih that they are consistent with our
reconunemdaiions or the assumptions which were made in our analvsis. We recommend also that
we be retained during vassiruction in erder 1o cantirm that the subsurtace condions throughout
the sire do not devinte sigaificantly from those encountered in the boreholes. In instanees where
these inititinns are oot fltoved, Geospee Engincering Lid. responsibilin is limited to
aecvrately interpreting the intfonmation encewntered i the boreholes,

The comments and recommendations given in this report on potential consiruction problems and
pusstble metheds ure intended only tor the paidince of the design engineer. Fhe number of
borcholes and parameters anadysed may nok be sutficient W determine il the [actors that inas
aflect comstruction mivtimds and cost. Therefore, the contractors bidding on this project or
undertaking the construction muost make their own interpretation of the factual nformation
preseated and Jraw conclusions 4s w how the subsurtace conditions may atleet thair work. with
the kewledae, that specitic focations were investigated.
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