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Background

Trow Associates, Inc. (Trow) was retained by iTRANS Consulting Inc. to conduct a
hydrogeological assessment for a proposed road improvement project on Highway 50 from
Castlemore Road to Mayfield Road and on Mayfield Road from Highway 50 to Coleraine
Drive in the Municipality of Peel.

The details of the project are to be determined, but could include road widening, improving
road drainage and extending or replacing existing culverts on 6.9 km of roadway (Figure 1).
According to available information, major changes to existing horizontal and vertical road
alignment of the roads are not expected as part of the road improvement works. However,
there are 19 Corrugated Steel Pipe (CSP) culverts and two box culverts within the study area,
which may need to be replaced or extended.

The main purpose of the current hydrogeological assessment is to characterize the
hydrogeological setting within and around the project area in order to quantify the
construction dewatering requirements associated with the project and the effect of dewatering
on the surrounding environment.

1.1 Scope of Work
The following work was completed to accomplish the project objectives:

Review of Available Information
e Review available site drawings, technical reports, geotechnical reports, local water
well records, site plans, construction drawings, and other relevant site specific data;
and,
e Prepare geological cross sections based on the information provided in the geological
logs of boreholes with special attention to the changes in the subsurface material in
order to determine areas required dewatering.

Field Work
e Conduct 2 rounds of water level monitoring at the monitoring wells and at surface
water bodies within and around the site.
e Conduct single well response tests (SWRT) on eight (8) monitoring wells.

Data Evaluation
e Evaluate the information collected during data review, numerical evaluation of
SWRT and water level information; and,
e Assess potential impacts related to the proposed road improvement in the local
hydrogeologic setting
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Reporting

e The Hydrogeological Investigation report will include:

O
O
O

a description of the geological setting;

predicted groundwater levels and flow directions;

dewatering requirements and dewatering effects on the surrounding
environment; and,

apply for a Permit to Take Water (PTTW) if required.
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Hydrogeological Setting
2.1  Site Hydrogeology

The subject property is located in the physiographic region known as the Peel Plain
(Chapman and Putnam, 1984), characterized by level to undulating tracts of land consisting
primarily of clay soils. Surficial soils are typically sandy silt and clayey silt deposits
associated with the Peel Ponds. Surficial sediments are underlain by Paleozoic Upper
Ordovician Queenston shale, limestone, dolostone and siltstone bedrock.

The project area is located within the West Humber River sub watershed. The site contains
numerous 1% and 2™ order streams; these streams are generally in a northwest to southeast
alignment and mostly flow intermittently toward the south

Below 0.7 to 2.4 meters of fill, the site is generally underlain by silt till. The silt till contains
clay layers and wet sand seams. A layer of organic silt occurs beneath the fill in BH-2, 3, 4a,
7, 14 and 16, suggesting the fill was placed on top of the original topsoil horizon. Soil
generally changes from brown to grey at 4.0 mbgs. In the vicinity of Trow boreholes BH-13
and BH-14, a fine sand layer is present at 5.5 and 3.9 meters below ground surface (mbgs)
respectively. The sand layer extends to the maximum investigated depth.

Based on available borehole logs, the dominant soil at the Site is silt till. The till formation
contains some sand seams which may produce varying amounts of water depending on the
size and frequency of the sand seams.

Regional groundwater flow in the area is expected to be south, towards Lake Ontario. Water
level monitoring undertaken during the project indicates that the groundwater flow on the
Site is south towards Lake Ontario.
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Well Installation and Testing

3.1 Installation of Monitoring Wells

As a part of the Geotechnical Investigation, eight monitoring wells were installed. The
boreholes were completed in the overburden at the selected locations as illustrated in Figure
2. Borehole logs for both of the above mentioned monitoring wells are presented in Appendix
A.

A summary of on-site monitoring well details is provided in Table 1 below.

Table 1 — Summary of Monitoring Well Details

Total Well Ground Well Screen
Well No. Depth Diameter Elevation Interval Formation Screened
(mbgs*) (mm) (masl) (mbgs)
BH-1 6.1 50 230.5 3.1-6.1 Clayey Silt Till
BH-4a 9.06 50 226.1 6.06-9.06 Clayey Silt Till
BH-4d 5.69 50 225.7 2.69-5.69 Clayey Silt Till
BH-6 5.87 50 222.8 2.87-5.87 Clayey Silt Till
BH-7 5.88 50 2189 2.88-5.88 Clayey Silt Till
BH-10 6.1 50 212.2 3.1-6.1 Clayey Silt Till
BH-13 5.99 50 209.0 2.99-5.99 Clayey Silt Till
BH-16 5.94 50 206.3 2.94-5.94 Clayey Silt Till

mas] — maters above sea level
* - meters below ground surface

3.2 Water Level Monitoring

Groundwater level monitoring was conducted on March 8, 2010 and on March 18, 2010. A
summary of the results of groundwater level monitoring is provided in Table 2.

Table 2 indicates that the water levels at the monitoring wells increased from 0.03 m to 0.26
m between two monitoring events.
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Table 2: Groundwater Level Monitoring

Groundwater Groundwater Groundwater Groundwater
Monitoring | Ground Surface Levels Elevations Levels Elevations

Well Elevation (m) /March 8, 10 /March 8§, 10 /March 18, 10 / March 18, 10
(mbgs) (masl) (mbgs) (masl)
BH-1 230.5 3.48 227.02 2.93 227.57
BH-4a 226.1 8.75 217.35 8.58 217.52
BH-4d 225.7 5.72 219.98 5.41 220.29
BH-6 222.8 2.32 220.48 1.06 221.74
BH-7 2189 5.15 213.75 5.02 213.88
BH-10 2122 1.72 210.48 1.54 210.66
BH-13 209.0 3.47 205.53 2.80 206.2
BH-16 206.3 3.59 202.71 3.01 203.29

3.3 Single Well Response Test (SWRT) Results

In situ, local to wells, Single Well Response Tests (slug and bail tests) were performed on all,
(8) of the monitoring wells to determine the in-situ hydraulic conductivity (K) of the
geological formations within the overburden.

The static water level of the test well was measured prior to the start of the test. Because of
the varying water levels the slug tests were completed by two methods. The first method
involved the introduction of a slug made from a PVC pipe, 37 mm in diameter and 3 meters
in length which was introduced into the well instantaneously. The second method involved
the introduction of distilled water to raise the water level at least one meter above the well
screen.

Groundwater level monitoring was commenced immediately after introducing the “slug” and
continued until the water level had dropped to at least 90% of the difference between the
highest water level recorded and the static water level measured prior to the test.

Water levels were initially recorded at approximately 15 second intervals during the first 4
minutes of the test and measured at increasing intervals after 4 minutes had elapsed.

The water levels were again measured after the “slug” was removed from the well and
continued until the water had risen to at least within 90% of the difference between the
lowest water level recorded and the static water level. Dataloggers were installed in the wells
as necessary to monitor the water levels at a preset interval of 15 seconds.
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The hydraulic conductivities of the geologic formations at the Site ranged from 9.0 x 10 m/s
to 4.75 x 10" mv/s. A summary of the results of the slug tests are provided in Table 3.

Table 3 — Summary of Slug Test Results

Well No. WG(::L]b);sI;th Screetl::l(li);;terval Formation Screened Contlfs,c(::\ililtl;’ii ms)

BH-1 6.1 3.1-6.1 Clayey Silt Till 6.54 x 10°
BH-4a 9.06 6.06-9.06 Silt Till 7.61x 107"°
BH-4d 5.69 2.69-5.69 Silt Till 1.32x 107
BH-6 5.87 2.87-5.87 Silt Till 475 x 107°
BH-7 5.88 2.88-5.88 Silt Till 2.14x 107
BH-10 6.1 3.1-6.1 Silt Till 7.61x 10"
BH-13 5.99 2.99-5.99 Silt Till/Fine Sand 9.0x 10”7

BH-16 5.94 2.94-5.94 Silt Till 2.01x 107

SWRTs provide approximate hydraulic conductivity values of the area immediately around
the monitoring well screen. Thin sand beds encountered in the sandy silt till formation effects
the results of the hydraulic conductivity value. The field data from the slug tests and
interpretation are included in Appendix B.

3.4 Groundwater Chemistry and Effluent Management

On March 19, 2010 two groundwater samples were collected from monitoring wells BH 6
and BH 10. The results of the chemical analysis were compared against the Regional
Municipality of Peel By-Law # 90-90, which prohibit, regulate, and control discharges into
bodies of waters within regional boundaries or into the regional sanitary sewers, storm
sewers, sanitary sewage works, and all tributary sewer systems.

The concentrations of chloride and total dissolved solids exceeded the allowable
concentrations for discharge into the sanitary sewer systems. The ranges of chloride and total
dissolved solids concentrations were 9,200 mg/L to 11,000 mg/L. and 710 to 1,700 mg/L
respectively. These are in excess of the allowable limit of 1,500 mg/L for chlorides and 350
mg/L for total suspended solids.

The suspended solids are can be treated using settling tanks before being discharged into
storm or sanitary sewer system of Peel Region. Laboratory certificates of the chemical
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analysis are given in Appendix C.

However, it is recommended to carry out a groundwater sampling program at the
commencement of the construction phase. It is expected that late summer/fall chloride levels
in shallow groundwater regime would be lower than late winter/early spring chloride levels.

The dewatering contractor should ensure that the effluent water quality is in compliance with
the applicable water quality criteria. The dewatering contractor should obtain a permit from
Peel Region for discharging the effluent groundwater to the Region’s Sanitary or Storm
Sewer System.
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Construction Dewatering

4.1 Approach

Estimates of construction dewatering rates along trench excavations along the road alignment
are based on the Mansur and Kaufman formula (Somerville, 1986). The radius of influence
(Ro) associated with the dewatering of an excavation was estimated using Sichardt’s
Relationship.

The hydraulic conductivity (K) of the different formations is a significant factor in
quantifying dewatering rates. The average K value of 6.25 x 10”7 m/s was used in order to
estimate the dewatering rates. The water level at the Site will be required to be lowered
approximately 0.5 m to 1.0 m below the invert level of the culverts to maintain dry conditions
at the excavation surface.

It should be noted that the estimated dewatering volumes are based on the data collected on
limited well testing, which provide information on hydraulic properties limited to the limited
area of the tested monitoring wells. Therefore, it is the dewatering contractor’s responsibility
to conduct all necessary testing for verification to design an appropriate dewatering
methodology to properly complete the work.

4.2 Zone of Influence

The radius of influence (Ro) associated with dewatering activities of an excavation in open-
cut trenches can be estimated using Sichardt’s Relationship, which is valid for gravity flow
conditions:

Ro=Cx hx (K)"*?

Where,

Ro =radius of influence in m;

h =drawdown in m;

K =hydraulic conductivity in m/s;

C = factor equal to 3000 for radial flow to a pumped well and between 1500 -2000 for line
flow to trenches or to a line of well points.

According to Somerville (1986), a factor of 2000 is appropriate to estimate line flow to
trenches. The estimated Zone of Influence (ZOI) is approximately 1.41 meters for open-cut
trenches.
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4.3 Seepage Rates for Open-Cut Trenches

The culvert installation is expected to be completed in open-cut trenches. Most of the
excavation for the culvert replacement is expected to be installed in the saturated zone and
require dewatering. Excavation is expected to be completed at 5.0 mbgs, however at this
point in time there are no detailed plans available.

It was assumed that, on average, approximately 2.0 to 3.0 meters of drawdown will be
maintained during the construction phase to achieve dry working conditions. Based on this
assumption, if the K value of the formations is 6.25 x 107 m/s, the estimated ZOI will be
approximately 6 meters from the dewatering area and the estimated groundwater seepage into
a 50 m long excavation is estimated to be approximately 45 m’/day. (Table D-1, Appendix
D).

It should be noted that, the groundwater seepage rates were obtained assuming the geologic
formations are homogeneous. The K value used for the silt till formation calculation is typical
for this soil type. In the sandy areas seepage rates can be significantly increased.

4.4 Dewatering Impacts

According to MOE water well database, approximately eighty five (85) water wells are
present in a 500 m radius of the Site (Table E-1, Appendix E). The wells are generally in
screened in either shallow sand and gravel deposits or in the shale bedrock. The wells
screened in the overburden range in depth from approximately 6 to 28 m below ground
surface.

Nineteen wells are located at distances less than 50 m from the areas proposed for road
improvements. The total depth of three wells of these nineteen is less than 10 m. All these
three wells are located approximately 40 m to 50 m away from the road extension. Therefore,
no dewatering effects on these shallow wells are anticipated. A summary of the MOE water
well records are attached in Appendix D.

However due to the presence of a considerable number of water wells in the area, a
groundwater monitoring program prior to, during and after, construction dewatering, is
recommended to determine any dewatering related impacts on the water wells. Several creek
crossings are also included in the construction and some dewatering is expected to be at these
locations, a surface water monitoring program is proposed in the project area. The monitoring
network and the frequency of the monitoring events can be selected based on the construction
program.
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45 Permit to Take Water

The dewatering rate required for a 50 m long section of the proposed culvert installation was
estimated to be approximately 45 m’/day. For purpose of the PTTW application, the
anticipated dewatering rate was increased by 50% in order to account for the uncertainties on
the hydraulic properties of the geologic formations and increased seepage rates under the
transient hydraulic conditions and added to the direct surface water inflow from precipitation.

The expected maximum precipitation was taken as 121.0 mm/day (based on the maximum
total precipitation on October 15, 1954 at the Lester Pearson International Airport,
Mississauga, Environment Canada meteorological Station records. This station is located
approximately 30 km away from the site). The anticipated dewatering rate given by the above
calculation for a 50 m long section of the excavation is between 60 m3/day and 75 m3/day.
This rate will be used in the PTTW application.

A Permit To Take Water (PTTW) from the MOE is required if groundwater dewatering
exceeds 50 m3/day. Since the estimated dewatering rate exceeds 50 m3/day, a PTTW will be
required for dewatering activities during the culvert installation.

10
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5.

Conclusions and Recommendations

Based on the findings of the current Hydrogeological Investigation, the following conclusions
and recommendations are provided:

The dominant soil formation encountered in the project area is stiff to hard silt till
with isolated sand layers. The dominant rock type found in the area is shale.

The entire culvert alignment will be constructed in the saturated zone within the
water table.

The estimated dewatering rates for a 50 m section of culvert are between 60
m3/day and 75 m3/day. Higher dewatering rates can be expected during the initial
period due to transient hydraulic conditions. The actual dewatering rate will
depend on the geological formation encountered below water table.

Since the estimated dewatering rate is greater than 50 m3/day, a PTTW will be
required for dewatering activities. For the purpose of the PTTW application, the
anticipated daily groundwater seepage 60 to 75 m3/day was used to account for
uncertainties on formation hydraulic properties and surface water inflow from
precipitation.

Discharged water from dewatering activities can be disposed into the Peel Region
sanitary sewer system, provided that the discharged water is treated to reduce the
TSS and chloride concentrations to a level required by the Regional Municipality
of Peel Sewer By-Law #90-90.

Some dewatering effect can be expected on the wells located within the predicted
dewatering zone of influence.

11
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Limitations

The information presented in this report is based on a limited investigation designed to
provide information to support an assessment of the current hydrogeological conditions
within the study area. The conclusions and recommendations presented in this report reflect
Site conditions existing at the time of the monitoring.

Our undertaking at Trow, therefore, is to perform our work within limits prescribed by our
clients, with the usual thoroughness and competence of the engineering profession. No other
warranty or representation, either expressed or implied, is included or intended in this report.

This report was prepared for the exclusive use of iTRANS Consulting Inc., and may not be
reproduced in whole or in part, without the prior written consent of Trow, or used or relied
upon in whole or in part by other parties for any purposes whatsoever. Any use which a third
party makes of this report, or any part thereof, or any reliance on or decisions to be made
based on it, are the responsibility of such third parties. Trow Associates Inc. accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or
actions based on this report.

We trust that this information is sufficient for your purposes.

Sincerely,

Trow Associates Inc.

Original Signed By: Original Signed By:
Dan Kennedy, B.A.Sc Jay Samarakkody, P.Geo.
Hydrogeologist Senior Hydrogeologist

Original Signed By:
Dan Menard, P.Geo., MBA
Head, Hydrogeology Services
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LAGWGLO2 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Log of Borehole 1

Project No.  brge00392733A Drawing No. 1

Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 1
Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading ]

X

Date Drilled: February 22,2010 Auger Sample 7 Natural Moisture X
SPT (N) Value 0)7 Plastic and Liquid Limit —-0
Drilt Type: CME 45C Dynamic Gone Test Undrained Triaxial at ®
. Shelby Tube A % Strain at Failure
Datum: Geodetic Field Vane Test ! Penetrometer A
$ D N Value Combustible Vapour Reading (ppm) ﬁ Natural
Gl . - ELEV. |E e ] MI Unit
Wi B Soil Description P 20 40 60 80 Natural Moisture Content % P .
Ll o m ; Shear Strength kPa Atterberg Limits (% Dry Weight) lé Welgfgt
L 10000 |l __100 200 10 20 0 |§ kN/m
~90 mm asphalt 99.9 ; ! R RECS : e
430 mm granular base : : Eol - Z
eal _____________ _lo9s i T i ] -
5 FILL: CLAYEY SILT : g ; -
& some gravel ’ ENR RN ; 7
X% greenish brown/ gray, moist L i ot} o -
S loose n ™ ' ‘ N < 3
2 v/
X = - N N
& i
L —{98.5 . ;
ORGANIC SILT , ERRN7/
dark brown X;
compact 98.0 ) , 5 T 7
% SILT TILL BN EEENERERE ~
i3 light brown/ gray, damp : NN : N
T4 compact 41 : L1 N7
e B i = % 7] 220
Wil 5% % ! i
| LA L ! Z
‘Ui ;
0.4 0— . K — 3 : i |
ek:77% light brown, moist i 1 : Ll
H W ( | < iy 224
0 WA ‘ RREE -
- /;}“" =7 T
21771 N e 1 0 0 10 e o i A IO
129 !
55% :
gull) %% 96.0 . ; ;
H CLAYEY SILT TILL - :
H1°[ 1 sand seams, trace of gravel T P 5
‘Bl 14 gray, moist i ; b N N N T 1
‘H1 [ ] [~compact - : : : T T U I
H ] 1 : 7
s 9 X :
LT )1 P 22,0
: |- — 5 T : 7
A = - 6 :
o IR 7/
111 ) X i 21.8
- —93.4 : .
End of Borehole In :
i
. Water Depth to
Time Level Cave
(m) (m)
Completion No free water| 6
* March 8, 2010 348




LAGWGLO02 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Log of Borehole 2

Project No.  brgeQ0392733A Drawing No. 2

Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. _1 of 1
Location: Hwy 50 and Maylield Rd

Combustible Vapour Reading I

Date Driled: February 22, 2010 Auger Sample Natural Moisture X
SPT (N) Value oua Plastic and Liquid Limit —a0
Drill Type:  CME 45C Dynamic Cone Test — Undrained Triaxial at
. Shelby Tube B % Strain at Failure ®
Datum: Geodetic Field Vane Test g Penetrometer A
s o N Value Combustible Vapour Reading (ppm) 2 Natural
gl b ‘ - ELEV. |E Lo M| Unit
Wl B Soil Description P 20 40 60 80 Natural Moisture Content % P .
L1o m 1H- Shear Strength kPa Atterberg Limits (% Dry Weight) E Weaghst
L 10000 |4l 100 200 1 20 30 §| KN/m
~130 mm asphalt 99.9 L ot cobefede bl b L L DL
610 mm granular base , . X s Z
99.3 N ¥ j i '
ORGANIC SILT - R e "7
L dark brown, damp - 110 ; . RS A I e 19.4
compact - : EEEaEE 7
98.7 | S T L N :
1 i CLAYEY SILTTILL | 1 : : ; { "
A4 light brown/ gray, moist el ‘ ’ 87
il compact ~ A 217
955 C - .
259 st - - %
727, — 24 : : — ‘ : + i T
99 976 Fob b L : 87
= SILT TILL = BERDA S INRRRRRY .y X ) 218
°l 'Y w/ wet sand seams ; v
- light brown, damp Al R -
|_compact —lo6.9 31+ ERER j T T
. CLAYEY SILT TILL ;‘% R ) :
J7%8 light brown, moist P e i 7
4 dense ] ‘ : ¥ : : %
1957
HA 5
2%
%% T
/é/ | — 4 : : i
9l 1
é;f |
A - :
A —
gga
9%
747 1'} )] 2
s m ; . 2
"ﬁgéd:g_ray, compact _l95.0 sl : : i e
End of Borehole ANESN RN RS e

) Water Depth to
Time Level Cave
(m) (m)

Completion No free water, 47

Trow




LAGWGLO2 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Log of Borehole 3

Project No.  brge00392733A Drawing No. 3

Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 1
Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading [

Date Drilled: February 22, 2010 Auger Sample Natural Moisture X
SPT (N) Value 0] Plastic and Liguid Limit ~ ———Q)
Drill Type: CME 45C Dynamic Cone Test E— Undrained Triaxial at
. Shelby Tube ] % Strain at Failure &
Datum: Geodetic Field Vane Test ! Penetrometer A
Combustible Vapour Reading (ppm) | S
G RS;, . - ELEV. |E e 2 S0 T8 u Nﬁ#&”
Wl g Soil Description B 20 40 80 80 Natural Moisture Content % P .
1o m f| Shear Strength kPa Atterberg Limits (% Dry Weight) L Weight
L 10000 |l 100 _ 200 10 20 30 §| KN/m
~430 mm asphalt kel ‘ Lo L R I f
940 mm granular base 1T 1 ! NN
99.6 ‘ j ‘
7 X X
i =
] 1 aYER Y ;
: ¢ N7z
__________________ 98.6 : et el - : -
 GRGANIC SILT ] 5 N e N T
some clay RN ’ ' iR
dark brown/ bleuish green, damp j ; N i 20.8
_compact - 2t e ABAR - LA
979 b b ; L oo e
Z7% CLAYEY SILT TILL o ; AR
a4 light brown, moist 0 1 A O : 877
A4 loose - O X 20.7
. -A
%27 97.1 R B RREEN N i
- SILT TILL — 3 -
°l. 'Y some gravel T ? - 7
. light brown, damp )] > 21.7
"} |_compact N ! -+
o 4 !
— - 4
2i 1'9 - ; ) Kx b 22.1
1A —195.0 5 : : L e .
End of Borehole g : LT ERN I
; : !
1
]
|
]
I3

Water Depth to
Time Level Cave
(m) (m)
Completion No free water 4.72

Trow




LAGWGL02 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Log of Borehole 5

Project No.  brge00392733A Drawing No. 5

Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 1
Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading Im|

Date Drilled:  February 11, 2010 Auger Sample Natural Moisture X
SPT (N) Value O Plastic and Liquid Limit ~ ——O)
Drill Type: CME 45C Dynamic Cone Test Undrained Triaxial at
] Shelby Tube B % Straln at Failure ®
Datum: Geodetic Field Vane Test ! Penetrometer A
$ D N Value Combuasstible Vapso:r Readi;lg (ppm) § Natural
I ‘ - ELEV. |E . %! Unit
Wl g Soil Description P 20 40 60 80 Natural Moisture Content % P !
Ll 8 m }Tl Shear Strength kPa Atterberg Limits (% Dry Weight) 'Ié Weight
L 10000 |g 100 _ 200 10 20 30 §| KN/m
~150 mm asphalt 99.9 R . e L FARINE N N Ll Ll
520 mm granular base - B RN RN BE .' - Z
3 ;
_________________ 99.3 . ' ! . S : l
< FILL: CLAYEY SILT T 7
some gravel 4 - : 5
K~ brown, damp - L N >
compact 98.8 N7
ORGANIC SILT .
i dark brown, moist —98.5 3
4 H \loose /_ i : ‘ o A 7
iAW/ wet sand seams - 2 AR EEN z ;
¥4 brown/ gray, damp 1 -y -
i 2/ loose ; - : o
4 Y
977/ 7 gA: T { 19.7
Ly 973 e ; . : %
SICTTILL e e
°1 [ 1—trace gravel — sl B : : . .
.| |4 gray, damp NEZINE ; 7
|| dense ‘o] X -] 21.6
ez | : "%
1] o 7
o] | 3 ‘ 22.6
L —195.0 : N
End of Borehole :
-
13

Water Depth to
Time Level Cave
(m) (m)
Completion No free water 5.03

Trow




LAGWGL02 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Log of Borehole 6

Project No.  brge00392733A Drawing No. 6

Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 1
Location: Hwy 50 and Mayfield Rd

Combustibie Vapour Reading ]

Date Driled: February 11, 2010 Auger Sample Natural Moisture X
SPT(N) Value 037 Plastic and Liquid Limit -0
Drill Type: CME 45C Dynamic Cone Test Undrained Triaxial at
] Shelby Tube | % Strain at Failure ®
Datum: Geodetic Field Vane Test ! Penetrometer A
§ o N Vaiue Combustible Vapour Reading (ppm) i Natural
cl % ' - ELEV. |E 250 75 ML Unit
Wl ¥ Soil Description P 20 40 60 80 Natural Moisture Content % P .
Lio m ;l—i— Shear Strength kPa Atterberg Limits (% Dry Weight) lE WEIQQt
L 10000 | ol 100 200 10 20 30 §| KN/m
~150 mm asphalt 99.0 ' b RN g d NN
510 mm granular base AN ! N X
, : -3¢ -
FILL: CLAYEY SILT { : : i RN 7
dark brown/ green, moist 40 : b ol el L
—loose - 1 KA RERN N s T
5 , ‘ ‘ N7
98.7 L
A4 CLAYEY SILT TILL ] " ; ; . 3
5 ] trace of gra\/e| LN O A I b VA
T1¥ gray/ brown, damp p? - 20.6
bi14 compact -
g P — 2 : 7z
LA 7/
iHig%s B ) 211
G R LA N2
L[ . s- 5 ; ;
H b 2al : -
H0A © b 29 1
i . 5 -
E ':'.‘ 96.0 4...: 1
gul SILT TILL : ; :
“H1°| I'1 trace of clay and gravel ERERN RS .
H1.| |4 gray, damp g
‘B '] dense - : i :
Ea -d 3% f,7
" 221
= - s NZ
i, -4 compact 7] T } ; ]
' < : ¥ 7
o] |4 @ C 22.3
H— —183.4 e L i
End of Borehole oo ;
. Water Depth to
Time Level Cave
(m) (m)
Completion No free water| 6.04
* March 8, 2010 2.32




LAGWGLO02 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Log of Borehole 7

Project No.  brge00392733A Drawing No. 7

Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 1
Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading O

Date Drilled: February 12, 2010 Auger Sample Natural Moisture X
SPT (N) Value (OR7 Plastic and Liquid Limit ~ ———0)
Drill Type: CME 45C Dynamic Cone Test - Undrained Triaxial at
. Shelby Tube ] % Strain at Failure ®
Datum: Geodetic Field Vane Test 'g' Penetrometer A
Combustible Vapour Reading (ppm} {S
R ELEV. |B N vale 55018 | Nejural
Soil Description P 20 40 60 80 Natural Moisture Content % P "
m iTl Shear Strength kPa Atterberg Limits (% Dry Weight) lli Welgf;t
10000 |4 160 200 10 20 30 §| KN/m
~200 mm asphalt 998 : T ST T
510 mm granular base ’ A ‘ X
__________________ 99.3 .
FILL: CLAYEY SILT F ‘ - b7
|_some gravel - e . Nl : 219
greenish brown/ brown, moist 4 : : N LA i :
loose | T T TN QA
2 damp, compact 7 v 07
. & - 214
& —97.9 ; 7
ORGANIC SILT : .
cie dark brown, moist N7
il |- loose — ‘ : 20.6
NI 97.2 ¥
H A7) CLAYEY SILTTILL .
H ‘I~ w/ wet sand seams, some clay -
» gray/ light brown, moist ; v
B loose > : 18.9
. A — R A
H 96.0 . :
| SILTTILL :
H1°1 '] trace of clay and gravel
Hi. gray, wet i Lo » bt
H1 || [ loose - Rl l T
i1 |e 'q o H H 3 3
© 4NN NS NN R N N A ;
BT . : | ‘ .
Hilel |4 ; -
.1 |{ dense 7] 1 ( _.f.7
3N B o : . 22,6
L {934 : :
End of Borehole
Water Depth to
. P
Time Level Cave
(m) (m)
Completion 6.09 6.1
* March 8, 2010 5.15




LAGWGLO02 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Log of Borehole 8

Project No.  brge00392733A Drawing No. 8

Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 1
Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading O

Date Drilled: February 11, 2010 Auger Sample Natural Moisture X
SPT (N) Value o Plastic and Liquid Limit O
Drill Typei CME 450 Dynamic Cone Test Undrained Triaxial at
X Shelby Tube ] % Strain at Failure ®
Datum: Geodetic Field Vane Test t Penetrometer A
‘§ o N Vaiue Comb\;s;ibie Vap::r Headi;\g {ppm) E Natural
Gl wm . - ELEV. (E S M| Unit
Wl g Soil Description P 20 40 60 80 Natural Moisture Content % P .
Ll 6 m "[5 Shear Strength kPa Atterberg Limits (% Dry Weight) % Welgf;t
L 10000 |4 100 200 10 20 30 §| kKN/m
~200 mm asphalt 998 i ; N RN RN RN T
640 mm granular base ’ Bk i T v :
A® 99.2 ; o mERR
44 CLAYEY SILT TILL B N 10 ; R G 014
CEol trace of gravel ™ S BN RN RN BN N - :
A4 gray/ brown, damp , BN
A loose o
o — .
7 B N £ R e o A e R R AR au AR s Ae Ru N ' 87
f /-g X ) 20.9
éff - =979 2 T A
P SILTY CLAY TILL .
/§r w/ wet sand seams, trace of organics 3 77
|ﬁé/:_gray/ brown, moist . e " 0.1
255 firm 877
i o7.1 . BN
- SILT TILL — 34 : et
< 9 trace of clay and gravel BERNT | 7
.| |4 gray, damp RRN ¢)' ui X : 21.4
| _compact | : o ‘ 5 e ; w7
— -1 4
© 22.6
o g — 5 L \ v/
i very dense : ;
_. I 6 507 125mim,
ARY 93.8 ' 207
End of Borehole e
Water Depth to
Time Level Cave
W (m) (m)
Completion No free water| 6.22




Log of Borehole 10

Project No.  brge00392733A Drawing No. 10
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 1

Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading [}

LAGWGLO2 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Date Drilled: February 11, 2010 Auger Sample Natural Moisture X
SPT (N) Value Plastic and Liquid Limit ~ }———O
Drill Type:  CME 45C Dynamic Cone Test N— Undrained Triaxial at ®
] Shelby Tube B % Strain at Failure
Datum: Geodetic Field Vane Test ! Penetrometer A
$ o N Value Combustible Vapour Reading (ppm) ﬁ Natural
cal ¥ ) . ELEV. |E 25 _50 75 M| Unit
wl g Soil Description P 20 40 60 80 Natura) Moisture Content % P .
L] ¢ m a Shear Strength kPa Atterberg Limits (% Dry Weight) lé We’ghst
L 10000 |4 100 200 10 20 30 §| kN/m
~190 mm asphalt 098 e e NEES
700 mm granular base j e T i - X
: ; > i
e 99.1 i : %
- CLAVEY SILT TILL _ 116 : x 19.7
i4y trace of gravel T t 7
o dray, moist .
Ll loose ,
7% N :
14 5 ]
4]
244 , LTI 20.3
GAA | -
:?;; — 2 T i ;
9%
//A', J..
ryan compact 7 i :
% 7 € ; X
%% J
B.19%% :
| A 97.1 :
e |- SILT TILL — : :
L{L1°1 1 trace of clay and gravel e y
el brown/ reddish brown, damp RERBRRY o YN N Y v o086
1171 [1 dense | d v .
H1| 14— — 4 : i i
H . gray, compact 2. :
B c X 224
e idit - 5 : e
Aol 4 _ 6
317 |1 23
) e 204
- — -] ; A
= - 7 : : :
927 ;
End of Borehole ; ‘
) Water Depth to
Time Level Cave
(m) (m)
Completion No free water 7.32
* March 8, 2010 1.72




LAGWGLO02 382733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Log of Borehole 11

Project No.  brge00392733A Drawing No. 11
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 1

Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading [}

Date Drilled: February 10, 2010 Auger Sample Natural Moisture X
SPT(N) Vaiue ou Plastic and Liquid Limt Q)
Drill Type: CME 45C Dynamic Cone Test Undrained Triaxial at
. Shelby Tube | % Strain at Failure ®
Datum: Geodetic Field Vane Test ! Penetrometer A
$ D N Value Combustible Vapour Reading (ppm) i Natural
Gl W ) . ELEV. |E 25 50 75 M| Unit
Wl g Soil Description [ 20 40 60 80 Natural Moisture Content % P !
Lo m a Shear Strength kPa Atterberg Limits (% Dry Weight) 'I§ Welggt
L 100.00 |, 100 200 10 20 % |8 kN/m
~150 mm asphalt 99.9 : L EREREE T T
690 mm granular base
e Z
N T ‘ *
S 99‘2 N H ‘ 7
o F'LL: SILTY SAND N \ L N N ’“';.. bt b v :
LS some gravel RN s RN
brown/ gray, damp 987 1 -4
2 p\compact 1
o~ CLAYEY SILT TILL - 5 N
a4 some gravel b i b . 5
ke brown/ gray, damp » : (NS W A 0.8
’ 5/‘_compact - PN i ; s :
“y ! -
Sl ;
'j/{ i ol 77
A 7 IR : : 20.4
9% : 87
795 ' =
%Y ! :
] wi sand seams 7 :
977 R ANNNNEN7/
955 B¢ X s 221
e 7 A
27 I R I R SRR RN SRR AR ANRRE A
1277
%%
/,./,.,4‘:]_ - 4 T
./) 7 .
% 7 N
n 7 | T 87
9%, | RS a ;
W 9@y NS 0
%57 : Q0 ,
Wi h— - 5 : L
955 :
1549
5;‘5: .
97 ]
v
27
.//§ :
e . : |
5% ]
/5" 26~ - N7
995 CT e i 23.1
A —93.4 . =
End of Borehole ' ’ T '
: - 5
7l
. Water | Depth to
Time Level Cave
(m) (m)
Completion No free water 6.1
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Log of Borehole 12

Project No.  brge00392733A Drawing No. 12
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. _1 of 1

Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading 0

X

Date Drilled: February 12, 2010 Auger Sample . Natural Moisture X
SPT (N) Value (0] 7 Plastic and Liquid Limt ~ F——0)
Drill Type: CME 45C Dynamic Cone Test I Undrained Triaxial at
. Shelby Tube B % Strain at Failure ®
Datum: Geodetic Field Vane Test t Penetrometer A
s u Combustible Vapour Reading (ppm) | S
Gl % . - ELEV. |B e C— 5 4 Ni"},‘,’&a‘
Wl g Soil Description P 20 40 60 80 Natural Moisture Content % P .
L1 o m f; | Shear Strength KPa Atterberg Limits {% Dry Weight) IE Weight
L 10000 |, 100 200 0 20 30 §| KN/m
~250 mm asphalt ? b L L ’ ! [EREEEE
500 mm granular base 99.8 5is . , e ;
! < ¥
i ] )
_________________ 99.3 : :
2] FILL: Silty Sand 87
L some garvel, trace of organics — 1 - : 24 :
%% dark brown/ green, damp - i 7
< compact 98.7
U411 CLAYEY SILT TILL _
AL trace of gravel ! SR )
Tixdl gray/ light brown, damp O . = > T 202
114] compact : ! : s : bl
e — 24 T 3 T
2 ) ¢ : 7
P 971 BN PN N
- SILT TILL - 34+ : — ot
°l |9 trace of clay and gravel 3 [N R NN SN
. gray/ light brown, damp O < - 22.5
" | |_compact _ = %,
very dense
nak 93.4
End of Borehole
|
Water Depth to
Time Level Cave
W (m) (m)
Compietion No free water 4.58




LAGWGLO02 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Log of Borehole 13

Project No.  brge00392733A Drawing No. 13
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. _1 of 1

Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading O

Date Driled: February 10, 2010 Auger Sample Natural Moisture X
SPT(N) Value ou Plastic and Liquid Limit 0
Drill Type: CME 45C Dynamic Cone Test Undrained Triaxial at
. Shelby Tube | % Strain at Failure ®
Datum: Geodetic Field Vane Test ? Penetrometer A
§ E N Value Combuzsstible Vap::r Readi_r;g {ppm) ﬁ Natu.ral
VGV 'g Soil Description ELEV. P 20 40 60 80 Natural Maisture Cantent % rg Unit
Lo m a Shear Strength kPa Atterberg Limits (% Dry Weight) E WEIQ';t
C 10000 |, 100 200 10 20 30 §| KN/m
~150 mm asphalt 99.9 i : ot DL A N
610 mm granular base SN e : i S -
FILL: CLAYEY SILT [N RN NN SRR oo w7
|-some gravel — 1 ik 20.4
gray/ brown, damp 98.8 T N7
p\compact Va : bl ‘
444 CLAYEY SILT TILL _ z I A I EENRNE NN
./?}‘ w/ sand seams ot NN L ! IR RN RNE RN, 7
1g  brown/ gray, moist . : o R ¢ ! 19.8
’ ;/ compact .
7 |
199% :
fo] fo é? | . 1 ‘7
| SARNN i A 21.7
S03/%%%/
RIRi%%% o1 | [T ;
el — SILT TILL ) — 34 : : :
HI|[1 some gravel FIRE : 7
g1, litht brown, damp . iy : -
B very dense B i
-, o —] 4 T
His| I4 - AN 7
e q4— — 5 + :
Hiil 94.5 ‘
HI" =T FINE SAND T : )
H some silt R0 N : an : :
H . gray, wet : :
‘H ‘- compact h ST T ;:
i 7
- -193.4
End of Borehole
Water Depth to
Time Level Cave
W (m) (m)
Completion 4.58 5.49
* March 8, 2010 3.47




LAGWGL02 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Log of Borehole 14

Project No.  brge00392733A Drawing No. 14
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. _1 of 1

Location: Hwy 50 and Mayfield Rd

= Combustible Vapour Reading [}
Date Drilled: February 12, 2010 Auger Sample - Natural Moisture X
SPT (N) Value (087 Plastic and Liquid Limit 0
Drill Type:  CME 45C Dynamic Cone Test — Undrained Triaxial at ®
Shelby Tube | % Strain at Failure

Datum: Geodetic Field Vane Test Penetrometer A

N Value Combustible Vapour Reading (ppm)
25 50 75

20 40 60 80 Natural Moisture Content %
Shear Strength kPa Atterberg Limits (% Dry Weight)

100.00 100 200 1020 3o
‘_. ~270 mm asphalt ‘ T T T e
210 mm granular base 99.7 e SRER L

Natural
Unit
Weight
kN/m®

Soil Description ELEV.

(10}
mOWE<®

© T—Tmo
MmO >0

some clay :
dark brown, damp
-loose — 1

LE) =

17.9

987 AN §

i CLAYEY SILT TILL
w/ wet sand seams - : ; :
l brown/ gray’ damp ‘ “ :. ..... S - . ‘{.

compact IR
e — 2

20.4

NN

light brown, loose

SRR Y
VAR RN RS
R
;

21.0

Y

NN
AR
SRS

—97.0

SILT TILL
"L 11 some gravel
.J_litht brown, damp
very dense

221

.1~ FINE SAND =
.| some gravel
.. brown/ reddish brown, wet ;
- . }-very dense — : i

95.2 ; : hod S % ; U

End of Borehoie

Water Depth to

Time Level Cave
(m) (m)
Completion 4.34 4.42

Trow
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Log of Borehole 15

Project No.  brge00392733A Drawing No. 15
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 1

Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading |

Date Drilled: February 10, 2010 Auger Sample Natural Moisture X
SPT (N) Value Plastic and Liquid Limit ~ f———O)
Drill Type: CME 45C Dynamic Cone Test I Undrained Triaxial at
. Shelby Tube a % Strain at Failure ®
Datum: Geodetic Field Vane Test g Penetrometer A
s N Val Combustible Vapour Reading {ppm) | S
el ¥ ELEv. |B e 25 50 75 Iy Natu;al
wi Y Soil Description P 20 __40 60 80 Natural Moisture Content % [P | =1
Ll o m "_r{ Shear Strength kPa Atterberg Limits {% Dry Weight) Ié Welghzt
L 10000 |, 200 1020 30 §| KN
" BB -150 mm asphalt 99.9 T ENEEREA RN RN
2 w1 470 mm granular base y: ! X
Y -
o e M994
xd  FILL: CLAYEY SILT .
Ll greenish gray, moist T ol N7
& compact — 1O x X :
; 77
< 98.6 o
/ CLAYEY SILT TILL ] i ;
JAH light brown/ gray, damp RN e
;?f compact X . 20.5
7 | %
97/ n 2
252 RERNEARRERN SN EER NN NN AN 1T
%% ,
/.5 ; 7
5% 28 ;
2 N 3 i Lo T
;; ............. . - v
267! 971 e "
- SILT TILL — 3 : : :
o[ 14 some gravel il SR 7
.| 1] litht brown, damp O : p &8 W ) 22.4
| |_very dense . . I
L | )
N7
95.0 .
End of Borehole i
i |
i T
;
N

Water Depth to

Time Level Cave
(m) (m)
Completion No free water| 4.88

Trow




Log of Borehole 16

Project No.  brge00392733A Drawing No. 16
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 1

Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading O

LAGWGLO2 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Date Drilled: February 11, 2010 Auger Sample Natural Moisture X
SPT (N) Value 0] Plastic and Liquid Limit | —)]
Drill Type: CME 45C Dynamic Cone Test Undrained Triaxial at
. Shelby Tube | % Strain at Failure ®
Datum: Geodetic Field Vane Test g Penetrometer A
. é . g N Value Combuzs;ibie Vapso;r Readi;\g (ppr) 5 Natuyal
W g‘ Soil Description P 20 40 60 80 Natural Moisture Content % P U':“t
Ll o m E Shear Strength kPa Atterberg Limits (% Dry Weight) lE. We'gf;t
L 100.00 |, 100 200 10 20 30 §| kNm
~300 mm asphalt ! bt : : ol
430 mm granular base 99.7
99.3
ORGANIC SILT - o o : 77
| dark/ greenish brown, damp - ’ M- S 1 ye T
compact T : -
98.7 A
. CLAYEY SILT TILL e -
4~ some gravel ] : 7
1 2; brown/ gray, moist : j w 210
A compact ] i .
4w ere |2 ERRNARRN N 4
SILT TILL . ! !
°l '] w/ wetsand seams, ~ ; 77
Fl1 1.1 1. 4—gray/ brown, damp -] s j Ry ; 20.7
1L compact ! ; : N7 ’
E o| |- - 3 :
B gray, dense 7
Bl O i i 21.1
Bl I+ — R7/
His| 14 | 4 N ;
HIPFIT 9§ ;i
RN ) "
I - __ s |
i | o
- ; ; i : ’ %
119 ! \ . %X 22.0
- —93.4 - : ~ e :
End of Borehole
] Water | Depthto
Time Level Cave
{m) (m)
Completion 5.77 5.8
* March 8, 2010 3.59




LAGWGL02 392733A BH LOGS HWY 50.GPJ NEW.GDT 3/11/10

Log of Borehole 4A

Project No.  brge00392733A Drawing No. 17
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. _1 of 2

Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading [H]

Date Drilled: February 12, 2010 Auger Sample Natural Moisture X
SPT (N) Value O Plastic and Liquid Limit —0
Drill Type: CME 45C Dynamic Cone Test I— Undrained Triaxial at
A Shelby Tube ] % Strain at Failure ®
Datum: Geodetic Field Vane Test ! Penetrometer A
s Combustible Vapour Reading (ppm) |S
al| % _ - ELEV. |B e 2550 78 W NS‘A‘&‘""
Wl § Soil Description g 20 40 0 80 Nafural Moisture Content % P -
Llo m ; Shear Strength Atterberg Limits (% Dry Weight) lé Welggt
L 10000 |41 100 _ 1020 3 §| kN
~130 mm asphalt 99.9 - SRRE S L T
1220 mm granular base Z
— : i
[ 4 N7
— 1 a : - !
A -
e 98.7 -
| _FILL: CLAYEY SILT n . 3 ; : C
trace organics ‘ i e : 77
dark brown, moist X . 19.7
loose ; : N7
97.6 ‘ 77
— ORGANIC SILT ] ) RN N BREEN RN A
trace of clay, dark brown, - ol b -V
moist to wet 97.1 T AN o 5
IXA-\very loose ya 3 L A NN L
./ 4 CLAYEY SILT TILL 1 bk } T 7
A4l light brown/ gray, damp ) X o 21.3
99" N i mE b
taAd compact | . S ! ; a7
%77 = AERN AR ANAN
74
0% 96.0 :
SILTTILL i B
°| I'1 trace gravel and clay - -
.| 14 light brown, damp :
" | very dense - ? T
] - O e 21.7
I 1= - 5 : N7,
E | gray, compact o o : l
Hlel I3 ) : IRRE I E . 22.8
Bl - i . e N il -V
HLIL- — 7 RN i
A1 1 4 %
= 1 08 T [ AN N B : K 215
ST N RN ! %
Continued Next Page
] Water Depth to
Time Level Cave
(m) (m)
Completion No free water 9.45
* March 8, 2010 8.75
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Log of Borehole 4A

Project No.  brge00392733A Drawing No. 17
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 2 of 2
. $ e E N Value Combuzsstible Vap;);r Readi;g (ppm) 5 Natu'ral
W “é’ Soil Description EV. P 20 40 60 80 Natural Maisture Content % gl Unit
L1 o m T | Shear Strength KPa Atterberg Limits (% Dry Weight) | L Welgi‘ét

t o180 |" 100 200 10 20 30 §| kN/m

. very dense 7 ® "' T
4 . 7
— ~1904 T

End of Borehole

Water Depth to
Time Level Cave
(m) (m)
Completion No free water 9.45

* March 8, 2010 8.75
Trow

\
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Log of Borehole 4B

Project No.  brge00392733A Drawing No. 18
Project: Environmental Assessment of Hwy 50 and Mayfield Rd Sheet No. of 2
Location: Hwy 50 and Mayfield Rd
Combustible Vapour Reading 3
Date Drilled: February 12, 2010 Auger Sample Natural Moisture X
SPT (N) Value Plastic and Liquid Limit ~ }——=0)
Drill Type: ~ CME 45C Dynamic Cone Test Undrained Triaxial at
X Shelby Tube ] % Strain at Failure ®
Datum: Geodetic Field Vane Test g Penetrometer A
s Combustible Vapour Reading (ppm) | S
ol ¥ ) o ELEV. |B N Value 25 ___ 50 75 ) N‘a‘q’&al
Wl B Soil Description P 20 40 €0 80 Natural Moisture Content % P .
Ll 8 m I{ Shear Strength kPa Atterberg Limits {% Dry Weight) é Werg!;t
L 10000 |4 100 200 1020 30 §| KN/m
~220 mm asphalt 95.8 ‘ : : e N
: 380 mm granular base ’ ’ X
: e T]994 ] N
e FILL: SILTY SAND ‘ * N
some gravel ; 87
8 brown, damp - -0 : X ) 212
22 loose ST 7
# CLAYEY SILT TILL | : ;
oA light brown/ gray, moist 7 ‘ ‘ 7,
VA loose i o]
Gt X 21.3
4/‘4‘ T : :
77/ 7 2 e :
994 é 7z
i N O 7] 195
2 ol
s
vas
U 7 3 ;
:4;,/,{ light brown, damp, compact S e e 1
74 62 v
. i ,
- . ; ; ;
75, -
:9%7 f
At
- - s :
.:,/ . -
a4 o
g g 5
; — — : - - : 7
4% g | 1o
74 gray, dense P ; - 000
557 k . -
o — 5 : 7
G{ﬁ/ — — ; T
H ,'//-n
/{,/
g9t ; .
V%% . i ¢ :
554 6 : :
Py some gravel, 7
Y44 gray, moist, compact
250, T 226
- . ; ; ; 7
Wiy } e
1997 ! -
g - ;
9% ‘
%77
A ; ; ‘
% ; t
7 = 7
7% I IR N )] X Y 216
A —91.9 8 ; ;
Continued Next Page
] Water Depth to
Time Level Cave
(m) (m)
Completion No free water| 7.863

1

Trow
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Log of Borehole 4B

Project No.  brge00392733A Drawing No. 18
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 2 of 2
§ o N Value Combustible Vapour Reading {ppm) /S\ Natural
al ) . - ELEV. |E & 50 75 M| Unit
wl g Soil Description P 20 40 60 80 Natural Moisture Content % P :
Llo m ;_f[ Shear Strength kPa Atterberg Limits (% Dry Weight) |E We!gfgt
L 91.80 100 200 to___ 20 30 §| KN/m

End of Borehole : - AN

Water Depth to
Time Level Cave
(m) {(m)
Completion No free water| 7.63

Trow
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Log of Borehole 4C

Project No.  brge00392733A Drawing No. 19
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 2

Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading [N

Date Drilled: February 22, 2010 Auger Sample Natural Moisture X
SPT (N) Value O & Plastic and Ligud Limit Q)
Drill Type: CME 45C Dynamic Cone Test Undrained Triaxial at ®
. Shelby Tube a % Strain at Failure
Datum: Geodetic Field Vane Test ? Penetrometer A
s o N Value Combustible Vapour Reading {ppm}) ﬁ Natural
al i - ELEV. |E 2 ___50 75 M[ - Unit
Wl B Soil Description P 20 40 80 80 Natural Moisture Content % P :
Lio m T1 Shear Strength Atterberg Limits (% Dry Weight) | L Wesghat
0 H E| kN/m
10000 |, _ 10 20 0 |s
: ~140 mm asphalt 999 Ll NN
o 390 mm granular base % X
- ik
=995 : - A BT :
% FiILL: SAND AND GRAVEL i RSN :
Ry brown, moist : . : : RN
XX compact Lodagi ol
-0 Tlese 11O N : 213
el CLAYEY SILT TILL ] ? L
o] light brown, damp : f : NN
44— compact — ; - N et
4;2 ; 3 : » 7
%95 ) 3 Y] 219
- - 2 1 L Z
1994 : }
%%
a9y :
'??‘ dense - 177
777 — ; ) 21.8
%7 ; N I B N S u N "7
1947 1
g | -
% C— ~ 3 - :
10D : . > i ! 298
1245 T ‘ 8 S IR
i = ‘ :
i |
997 1. -
e - 5
%7
. 4
1 < ,
1 — . T T
'//,4 gray, compact bk - j 7
2% O 4 ¢ 1 216
4/2}}__ —t 5 LV
'4/%? 3
255
a4 :
%2%% A ' : ' ;
2
459% .
595 , I
57 ] 6 ; :
% 1] ! i
% R N I e S e A
/5, B 123
9% " 221
- - i Z
77/ N I R A R R AR RS & RRA i s A v
54
'295- §
7R _ . :
2% :
997 :
e :
.//»} ! :
Pl —l92.4 T ]
SILT TILL ; ; ; ENEREENE N 7
“1 9 w/sand seams i ; ; "4 5
.| | 4—gray, damp —o1.9 8 I ,f
\very dense /] T :
Continued Next Page
] Water Depth to
Time Level Cave
(m) (m)
Completion No free water| 7.93
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Log of Borehole 4C

Project No.  brge00392733A Drawing No. 19
Project; Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 2 of 2
. § y E N Value Combuzs:bte Vapsogr Readi_r]\g (ppm) 5] Natu'r al
w "é’ Soil Description ELEV. B 20 40 80 80 Natural Moisture Content % B, Unit
Ll o m | I | Shear Strengih KPa | Aterberg Limits (% Dry Weighy | L Weight
L 91.80 100 200 19 20 30 5| K\/m

End of Borehole o

Water Depth to
Time Level Cave
(m) (m)
Cormpletion No free water| 7.93

Trow
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Log of Borehole 4D

Project No.  brge00392733A Drawing No. 20
Project: Environmental Assessment of Hwy 50 and Mayfield Rd SheetNo. 1 of 1

Location: Hwy 50 and Mayfield Rd

Combustible Vapour Reading O

Date Drilled:  February 22, 2010 Auger Sample Natural Moisture X
SPT (N) Value Plastic and Liquid Limit a0
Drill Type:  CME 45C Dynamic Gone Test —_— Undrained Triaxial at
. Shelby Tube - % Strain at Failure ®
Datum: Geodetic Field Vane Test g Penetrometer A
b N Value Combustible Vapour Reading {(ppm) ﬁ Natura
! - ELEV. |E 2550 715 M| Unit
Soil Description P 20 40 60 80 Natural Moisture Content % P .
m ITi Shear Strength kPa Atterberg Limits (% Dry Weight) lé We!ghat
100.00 |, 100 200 10 20 3 |5|km
~140 mm asphalt 99.9 i : e RN NN ; R
340 mm granular base ‘ - Z
. 1995 : ] )
FILL: SAND AND GRAVEL ! : LT
brown, moist et
compact I ‘
- . Ry o X i
f MZ
’ 98.7 : .
. %_ CLAYEY SILT TILL | : ! T
’ ﬁ g light brown/ gray, moist 4 b T ‘ e 7
4 compact O * NS SRR 21.9
A H i .
/ i - 2 ! = : il
7% | .
v ; ' Sns e
| L i C S f 21.4
o] [0 / /: ! "“_A
o] [o //;‘ , -
RiZooe . : ‘
H 1497 L7 O 00 O O A | ;17
o ol X 22.0
B - : Z
H )
shisSY |
H A 96.1 -
F — SILT TILL -]
‘HI°i 'Y some gravel b
Al gray, damp ? :
-H| [ | |-dense - : .
KRN .
H Fa Llyel
H e 4 N ¢
“H- e - ; T - :
E 1 3 A A
Hile "4 compact i ¢ :
bl |4 20 - 7
ok ) K B
el [T 1 g lA
LT T very dense N {025 T
NSl 1 i 92.3 : C ; ) i 2373
End of Borehole : : ; . 3 i o
i : :
i Water Depth to
Time Level Cave
(m) (m)
Comptletion No free water| 7.63
* March 8, 2010opef to 5.72, no water




Appendix B:
Slug Test Results

¥ Trow



Brampton, Ontario
1595 Clark Bivd.
905-793-9800

Trow Associates Inc.

Slug Test Analysis Report

Project: Highway 50 and Castlemore Road

Number: BREN00392733a

Client:
Location: Brampton | Slug Test: BH-4a Test Well: BH-4a
Test conducted by: D.Kennedy Test date: 3/31/2010
Analysis performed by: | New analysis 1 Date: 3/31/2010
Aquifer Thickness: 6.00 m
Time [s]
0.0 200 400 600 800 1000 1200 1400 1600 1800 2000
10.00 -
1.00 =8
=) ]
K-
~ J
- _
0.10
0.01

@ BH-4a

Calculation after Hvorslev

Observation well K

[m/s]

BH-4a 9.85x107°




Brampton, Ontario Slug Test Analysis Report

1595 Clark Bivd. Project: Highway 50 and Castlemore Road
905'793'9809 Number: BREN00392733a
Trow Associates Inc. :
Client:
Location: Brampton | Slug Test: BH-4d Test Well: BH-4d
Test conducted by: D.Kennedy Test date: 3/31/2010
Analysis performed by: | New analysis 1 Date: 3/31/2010
Aquifer Thickness: 6.00 m
Time [s]

0 4000 8000 12000 16000 20000
].E]. - I 1 | l

h/ho

1E-1

Calculation after Bouwer && Rice

Observation well K

[mi/s]

BH-4d 1.32x%10°




Brampton, Ontario Slug Test Analysis Report

1595 Clark Blvd. Project: Highway 50 and Castlemore Road
905'793'980? Number: BREN00392733a
Trow Associates Inc. ,
Client:
Location: Brampton | Slug Test: BH-6 Test Well: BH-6
Test conducted by: D.Kennedy Test date: 3/31/2010
Analysis performed by: l New analysis 1 Date: 3/31/2010
Aquifer Thickness: 6.00 m
Time [s]

o 20000 40000 60000 80000 100000
1E1 n 1 | | |

h/ho

1EOM

1E-1

Calculation after Hvorslev

Observation well K

[m/s]

BH-6 4.75x10™"




Brampton, Ontario Slug Test Analysis Report

1595 Clark Blvd. Project: Highway 50 and Castlemore Road

905-793-980_0 Number: BREN00392733a

Trow Associates Inc. :

Client:
Location: Brampton ] Slug Test: BH-7 Test Weli: BH-7
Test conducted by: D.Kennedy Test date: 3/31/2010
Analysis performed by: | New analysis 1 Date: 3/31/2010
Aquifer Thickness: 6.00 m
Time [s]

0 2000 4000 6000 8000 10000
{ | | I I

h/ho

1E-1

Calculation after Bouwer && Rice

Observation well K

[m/s)

BH-7 2.14 x 107




Brampton, Ontario Slug Test Analysis Report

1595 Clark Blvd. Project: Highway 50 and Castlemore Road
905'793'9809 Number: BREN00392733a
Trow Associates Inc. ;
Client:
Location: Brampton l Slug Test: BH-10 Test Well: BH-10
Test conducted by: D.Kennedy Test date: 3/31/2010
Analysis performed by: | New analysis 1 Date: 3/31/2010
Aquifer Thickness: 6.00 m
Time [s]
0 20000 40000 60000 80000 100000
1E1 . I ] | 1
2
£ 1F0
: 4
1E-1

Calculation after Hvorslev

Observation well K

[m/s]

BH-10 6.54 x 107°




Brampton, Ontario Slug Test Analysis Report

1595 Clark Blvd. Project: Highway 50 and Castlemore Road
905'793'980P Number: BREN00392733a
Trow Associates Inc. :
Client:
Location: Brampton l Slug Test: BH-13 Test Well: BH-13
Test conducted by: D.Kennedy Test date: 3/31/2010
Analysis performed by: | New analysis 1 Date: 3/31/2010
Aquifer Thickness: 6.00 m
Time [s]
0 140 280 420 560 700
1 El 1 ] 1 1
o
=
~
=

1E-1

Calculation after Hvorslev

Observation well K

[m/s]

BH-13 9.00 x 107




Brampton, Ontario
1595 Clark Blvd.

905-793-9800

Trow Associates Inc.

Slug Test Analysis Report

Project: Highway 50 and Castlemore Road

Number: BREN00392733a

Client:
Location: Brampton I Slug Test: BH-16 Test Well: BH-16
Test conducted by: D.Kennedy Test date: 3/31/2010
Analysis performed by: | New analysis 1 Date: 3/31/2010
Aquifer Thickness: 6.00 m
Time [s]

2800
!

4200 5600
| !

7000

h
Lt

1E-2

Calculation after Hvorslev

Observation well

[m/s]

BH-16

2.01x 107




905-793-9800

Trow Associates Inc.

Brampton’ Ontario Slug Test Analysis Report

1595 Clark Bivd. Project: Highway 50 and Castlemore Road

Number: BREN00392733a

Client:
Location: Brampton | Slug Test: BH-1 Test Well: BH-1
Test conducted by: D.Kennedy Test date: 3/31/2010
Analysis performed by: | New analysis 1 Date: 3/31/2010
Aquifer Thickness: 6.00 m
Time [s]
0.0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
10.00 ]
1.00 Eo——
° ]
£
~
£
0.10—7
0.01
°eBH-1

Calculation after Hvorslev

Observation well K

[m/s]

BH-1 6.54 x 10°




Appendix C
Laboratory Certificates of
Chemical Analysis
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Driven by Service and Science

MaxXa
nalyf:cs

Attention: Jay Samarakkody
Trow Associates Inc

1595 Clark Blvd

Brampton, ON

L6T 4Vv1

MAXXAM JOB #: B033397
Received: 2010/03/19, 18:03

Sample Matrix: Water
# Samples Received: 2

Your Project #: 392733A
Your C.0.C. #: 18552301, 185523-0

CERTIFICATE OF ANALYSIS

Report Date: 2010/03/29

Date Date Method
Analyses Quantity Extracted  Analyzed Laboratory Method Reference
Carbonaceous BOD 2 N/A 2010/03/25 CAM SOP-00427 APHA 5210B
Chloride by Automated Colourimetry 2 N/A 2010/03/23 CAM SOP-00463 SM 4500 CI E
Total Cyanide 2 2010/03/23 2010/03/29 CAM SOP-00457 EPA 335.3
Fluoride 1 2010/03/22 2010/03/23 CAM SOP-00456 APHA 4500FC
Fluoride 1 2010/03/26 2010/03/26 CAM SOP-00456 APHA 4500FC
Mercury in Water by CVAA 2 2010/03/23 2010/03/23 CAM SOP-00453 EPA 7470
Total Metals Analysis by ICPMS 2 N/A 2010/03/26 CAM SOP-00447 EPA 6020
Fecal coliform, (5TMPN/100mL) 2 N/A 2010/03/19 CAM SOP-00509 SM 9221
Animal and Vegetable Oil & Grease 2 N/A 2010/03/22 CAM SOP-00326 SM 5520 B
Total Oil and Grease 2 2010/03/22 2010/03/22 CAM SOP-00326 EPA 1664A
pH 1 N/A 2010/03/22 CAM SOP-00448 SM 4500H
pH 1 N/A 2010/03/23 CAM SOP-00448 SM 4500H
Phenols (4AAP) 2 N/A 2010/03/22 CAM SOP-00444 MOE ROPHEN-E3179
Sulphate by Automated Colourimetry 2 N/A 2010/03/23 CAM SOP-00464 EPA 375.4
Total Kjeldahl Nitrogen in Water 2 2010/03/24 2010/03/25 CAM SOP-00454 EPA 351.2 Rev 2
TPH (Heavy Oil) ¢ 2 2010/03/22 2010/03/22 CAM SOP-00326 SM 5520F
Total Suspended Solids 2 N/A 2010/03/22 CAM SOP-00428 SM 2540D

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

* Results relate only to the items tested.

(1) Note: TPH (Heavy Oil) is equivalent to Mineral / Synthetic Oil & Grease

Encryption Key ~
\J)UJ—"-{W &\(*’\

Dunja Tisler

29 Mar 2010 17:35,05 -04:00
Please direct all questions regardmg this Certificate of Analysis to your Project Manager.

SARA SAROOP, Project Manager
Email: Sara.Saroop@maxxamanalytics.com
Phone# (805) 817-5700 Ext:5821

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.

Maxxam Analytics International Corporation o/a M

Total cover pages: 1

lytics Missi Env: 6740 C

Page 1 of 7

Road L5N 218 Telephone(805) 817-5700 FAX(905) 817-5777
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Appendix D:
Seepage Calculations

¥Trow
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Appendix E
Water Well Records

¥Trow



Table E-1

Hwy 50 Road Improvements
List of Wells Within 500 m

WELL_ID ZONE EAST83 NORTHS83 WELL_DEPTH
7049869 17 605848 4854132 33
4800315 17 604273 4855150 45
4900312 17 604427 4855336 21
4900313 17 604226 4855092 22
4900314 17 604147 4855033 37
4902862 17 606380 4851703 27
4902879 17 605465 4853373 25
4902882 17 605245 4854588 21
4902883 17 605270 4854618 28
4903208 17 604615 4856233 55
4903241 17 603845 4854673 17
4903257 17 604625 4856173 61
4903323 17 604665 4856173 52
4903733 17 605265 4854653 26
4904154 17 606095 4852681 9
4904215 17 606116 4852666 11
4904525 17 604514 4855361 24
4904612 17 606765 4851173 11
4904866 17 606247 4852661 14
4905072 17 603905 4854573 20
4905113 17 605355 4853563 21
4905124 17 604475 4855403 42
4905218 17 606465 4851923 29
4905247 17 606165 4852073 29
4905481 17 604415 4855423 40
4905910 17 604515 4855623 52
4905769 17 606121 4852223 14
4905768 17 606016 4852126 37
4905674 17 606209 4852693 38
4905747 17 606048 4853036 22
4905812 17 606078 4852123 12
4905813 17 606088 4852241 20
4906478 17 606194 4852221 29
4905961 17 606015 4853123 12
4906179 17 606261 4852234 30
4906758 17 604510 4855442 43
4906852 17 604005 4854905 23
4909717 17 606298 4852688 6
4908595 17 607276 4850296

4910391 17 606761 4850602

6907175 17 607619 4850743 22
6907184 17 606719 4851634 11
6907185 17 606218 4852823 30
6907186 17 606334 4852709 28
6907187 17 606249 4852703 11
6907194 17 605915 4853546 36
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Table E-1

Hwy 50 Road Improvements
List of Wells Within 500 m

WELL_ID ZONE EASTS3 NORTHS83 WELL_DEPTH
6907196 17 605769 4854006 43
6907197 17 605822 4854006 23
6907219 17 604869 4855867 42
6907217 17 605322 4854867 53
6908657 17 605825 4853973 23
6910070 17 605135 4855343 43
6910071 17 605115 4855323 55
6912218 17 605211 4856207 52
6913201 17 605919 4853787 44
6913202 17 605928 4853665 30
6915342 17 605815 4854123 26
6914839 17 606915 4851323 10
6916207 17 604965 4855773 38
6917563 17 605235 4855823 48
6917561 17 604947 4855780 48
6917973 17 605089 4855609 81
6917985 17 605089 4855609 54
6918791 17 604852 4856367 56
6921479 17 607070 4851165 24
6921481 17 606825 4851680 24
6924798 17 607380 4850928 25
6924795 17 607380 4850940 25
6924796 17 607380 4850880 25
6924797 17 607380 4850950 25
6924799 17 607380 4850962 12
6924800 17 607380 4850946 12
6925058 17 607354 4850942 12
6925059 17 607354 4850939 11
6925064 17 606940 4851300 9
6926158 17 605173 4856399
6926174 17 605179 4856411
6926696 17 605232 4855823
7113171 17 604789 4855689 5
7102540 17 607628 4850566 28
7104307 17 604789 4855689 6
7110485 17 606264 4852712
7116410 17 605978 4852280 6
7117040 17 606677 4850766 10
7132481 17 604917 4856138
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