








JACQUES WHITFORD LIMITED BOREHOLE RECORD BH | SHEET | of 2
CLIENT Region of Durtham PROJECT No. _1009497.01
LOCATION _ Osbourne Rd., Clarington, Ontario DATUM Local
DATES: BORING _January 16, 2008 WATER LEVEL TPC ELEV.
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=l =z (o] T P 50 100 150 200
£l¢ zlm|E 39 — et
T ; — o -l I £ E: —_— ! ! | W, !
| <€ STRATA DESCRIPTION ElelF x| EXuR P w W
o == T |Wld | w|wi{>Q| DE | WATERCONTENT & ATTERBERG LIMITS —a—
o = ¢l el o |myeard REMARKS
ol o £l = =|0> ;‘ g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ A
w2 g 8 ‘§ = % STANDARD PENETRATICN TEST, BLOWS/0.3m ] D%Rrﬁgc gﬂlZgN
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JACQUES WHITFORD LIMITED BOREHOLE RECORD BH 1 SHEET2of 2
CLIENT Region of Durham PROJECT No. 1009497.01
LOCATION _ Osboume Rd., Clarington, Ontario DATUM Local
DATES: BORING _January 16. 2008 WATER LEVEL TPC ELEV.

— |2 SAMPLES UNDRAINED SHEAR STRENGTH (xPa)
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JACQUES WHITFORD LIMITED BOREHOLE RECORD BH 2
CLIENT Region of Dutham PROJECT No. __1009497.01
LOCATION __Osbourne Rd., Clarington, Ontario DATUM Local
DATES: BORING _January 16. 2008 WATER LEVEL TPC ELEV.
e | SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
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JACQUES WHITFORD LIMITED BOREHOLE RECORD BH 3
CLIENT Region of Durham PROIECT No. 1009497.01
LocaTion _ Osbourne Rd., Clarington, Ontario DATUM Local
DATES: BORING _January 16. 2008 WATER LEVEL TPC ELEV.
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JACQUES WHITFORD LIMITED BOREHOLE RECORD BH 4
CLIENT Region of Durham PROJECT No. __1009497.01
LOCATION _ Osbourne Rd., Clarington, Ontario DATLM Local
DATES: BORING _January 16, 2008 WATER LEVEL TPC ELEV.

- SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
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JACQUES WHITFORD LIMITED

CLIENT Region of Durham

BOREHOLE RECORD

BHS5

PROJECT No. 1009497.01

LOCATION __Osboume Rd., Clarington, Ontario

DATUM Tocal

DATES: BORING _January 17, 2008
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DEPTH (m)
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JACQUES WHITFORD LIMITED BOREHOLE RECORD BH 6
CLIENT Region of Durham PROJECT No. __1009497.01
LOCATION _ Osbourne Rd., Clarington, Ontario DATUM Local
DATES: BORING _January 17, 2008 WATER LEVEL TPC ELEV.
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JACQUES WHITFORD LIMITED BOREHOLE RECORD BH 7 SHEET 1 of 2
CLIENT Region of Durham PROJECT No. 1009497.01
LOCATION ... Osbourne Rd., Clarington, Ontario DATUM Local
DATES: BORING .January 17, 2008 WATER LEVEL TPC ELEV.

= | SAMPLES UNDRAINED SHEAR STRENGTH (kPa})
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BOREHOLE RECORD BH 7

JACQUES WHITFORD LIMITED SHEET 2 of 2
CLIENT Region of Durham PROIECT No. __1009497.01
LOCATION __Osbourne Rd., Ciaringfon, Ontario DATUM Local
DATES: BORING .January 17, 2008 WATER LEVEL TPCELEV.
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JACQUES WHITFORD LIMITED BOREHOLE RECORD BHS
CLIENT Region of Dutham PROJECT No. _ 1009497.01
LOCATION __Osbourne Rd., Claringfon, Ontario DATUM Local
DATES: BORING _Jannary 17, 2608 WATER LEVEL TPC ELEV.
' - SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
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0 25 . 22 lo 2 30 40 50 @ 70 80 %0 1o
] Dark brown clayey silty sand, ﬂ‘
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JACQUES WHITFORD LIMITED BOREHOLE RECORD BH 9
CLIENT Region of Durham PROJECT No. __1009497.01
LOCATION __Osbourne Rd., Clarington, Ontario DATUM Local
DATES: BORING _January 17, 2008 WATER LEVEL TPC ELEV.
= | SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
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JACQUES WHITFORD LIMITED BOREHOLE RECORD BH 10
CLIENT Region of Durham PROJECT No. __1009497.01
LOCATION _ Osboume Rd., Clarington, Ontario DATUM Local
DATES: BORNG _January 18, 2008 WATER LEVEL TPC ELEV.
- | SAMPLES UNDRAINED SHEAR STRENGTH {kPa)
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JACQUES WHITFORD LIMITED BOREHOLE RECORD BH 11

PROJECT Na. 1009497.01
Local

CLIENT Region of Durham

LocaTION _ Osbourne Rd., Claringgon, Ontario DATUM
DATES: BORING _January 18, 2008 WATER LEVEL TPC ELEV.

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
50 100 150 200
—t—— ——

1
1

STRATA DESCRIPTION Wpowo W
WATER CONTENT & ATTERBERG LIMITS —e—i

DYNAMIC CONE PENETRATION TEST, BLOWS0.3m ¥

DEPTH (m)
ELEVATION
(m)
DEPTH (ft)

REMARKS
&

STRATA PLOT
WATER LEVEL

TYPE
NUMBER

GRAIN SIZE

ETRATION TI WS/0.3
STANDARD PENETRATION TEST, BLO! im ® | ETRBUTION

N-VALUE
OR RQD{%)

RECOVERY (mm)
TCR(%) / SCR(%)

(%}
10 20 30 40 50 60 T0 B0 90 1000 on'y oL

o
=]
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=]

Dark brown clayey silty sand,
99_3| organic matter and rootlets:

{TOPSOIL S 2
Compact brown sandy SILT ARE 3 -
- with gravel trace clay 1

I3
e
)

]

98.4

P PSP ETE IR S SOV N

Very dense brown silty SAND BN 5
- with gravel XN 6 - SS| 2 %%8—5 D/ 100m

[ )
1

iRy 10

12

‘ 14
SEY I B
- grey below 4.7m i 1edlss| 4 |FE307
17

Ml ENETETSNIS EPSETR TN TN SRR AN SN B BE AT AT AL AN NSRS AR

64 937 (1L :
i;jg:ghde is dry at the end of - ESE '11%8'6 )/125111«51
22+
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O Field Vane Test (kPa)
O Remoulded Vane Test (kPa) Jal:llller:
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JACQUES WHITFORD LIMITED

CLIENT Region of Dutham

BOREHOLE RECORD

BH 12

PROJECT No.

LOCATION _ Osboume Rd., Clarington, Ontario

DATUM

1009497.01
Local

DATES: BORING _Jarmary 18, 2008

WATER LEVEL

TPC ELEV.

STRATA DESCRIPTION

DEPTH {m)
ELEVATION
{m)
STRATA PLOT
WATER LEVEL

SAMPLES

DEPTH (ft)

99.6

TYPE
NUMBER
RECQOVERY (mm)

TCR(%) / SCR{%)

50
| I

UNDRAINED SHEAR STRENGTH (kPa}

2(])0

N-VALUE
OR RQD(%)

"1}0 ISIO
7 T

WATER CONTENT & ATEERBERG LIMITS
DYMAMIC GONE PENETRATION TEST, BLOWS/0.3m
STANDARD PENETRATION TEST, BLOWS/).3m

W ow W
—a—

v
]

10 20 30 40 50 60 70 B0 90 100 o 5 C

REMARKS
&

GRAIN SIZE
DISTRIBUTION

0 A
] TOPSOIL Rl
1993 ¥

] Compact to very dense brown silty  }1}]
] SAND
- with gravel

A

- trace silt below 2.1m

[y
| TR

- grey below 5.1m

93.5

88

24

S8

20

55

68 §

0/75mn

D/100m|

S8

0/100mis

- Water table at a depth of 5.4m at
the end of Boring

ORI N TRC IR SR 200 TSR WO N T TR S U S SOV N B0 YN TRV PRS00 DU R AT ST DO A

st
o=

00 Field Vane Test (kPa)
B Remoulded Vane Test (kPa)
A Packet Penetrometer Test (kPa)

Jacques
Whitford




JACQUES WHITFORD LIMITED

CLIENT Region of Durham

BOREHOLE RECORD

BH 13

PROJECT No. 1009497.01

LocaTION __ Osbourme Rd., Clarington, Ontario

DATUM Local

DATES: BORING January 17, 2008

WATER LEVEL

TPC ELEV.

STRATA DESCRIPTION

DEPTH (m)
ELEVATION
(m)
STRATA PLOT
WATER LEVEL

SAMPLES

DEPTH {ft)

TYPE
NUMBER
RECOVERY (mm)

TCR(%) / SCR(%)

UNDRAINED SHEAR STRENGTH (kPa})
5|0 l(l)(] 15|0 2(])0

N-VALUE
OR RQD(%)

— ]
W W H

WATER CONTENT & ATTERBERGLIMITS ~ b-—8——H

DYNAMIC CONE PENETRATION TEST, BLOWS/D.3m

STANDARD PENETRATION TEST, BLOWS/0.3m

v
®

REMARKS
&

GRAIN SIZE
DISTRIBUTION]
(%)

10 20 30 40 50 60 70 80 90 100 oi7h o

=]

TOPSOIL

Compact to very dense brown silty {71
SAND
- with gravel

L
o
R
bo

- grey below 4m

Le o oo el g o Loy e o 1y gy 1y

90.4 NEX

S8

._.
&
=3
DE

16

S5

58

SS

G2

87

55

53

7/75m

- Borehole is dry at the end of
Boring

~1
1

=]
| 2P

(AR T B T U T B S E

10

D Field Vane Test (kPa)
O Remoulded Vane Test (kPa)
A Pocket Penetrometer Test (kPa)

Jacques
Whitford




JACQUES WHITFORD LIMITED

CLIENT Region of Durham

BOREHOLE RECORD

LocaTIoN __Osbourne Rd., Clarington, Ontario

DATES: BORING _January 18, 2008

WATER LEVEL

BH 14
100949701

Local

PROJECT No.
DATUM
TPC ELEV,

DEPTH (m)

(m)

ELEVATION

STRATA DESCRIPTION

STRATA PLOT
WATER LEVEL

74
=
=
T
[
m
w0

-]
=~
7]

TYPE
NUMBER
RECOVERY (mmy)
TCR(%) / SCR(%)

UNDRAINED SHEAR STRENGTH (kPa}

1
T

200
—

N-VALUE
OR RQD(%)

x 1
] U

SIO 1 ?0 ]5|0
T i t i
WATER CONTENT & ATTERBERG LIMITS
DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m
STANDARD PENETRATION TEST, BLOWS/0.3m

10 20 30 40 50 60 70 80 90

W W H
—o—

v
®

104

REMARKS
&

GRAIN SIZE
DISTRIBUTION
(%)

GR SA S| CL

97.2

TOPSOIL

2

FATRE T ARV PR AN I AN I SUEN IR AV SN N EPSN SNRTET NN AUEE AN S IV ATV S 2 S A A

914

Very dense brown silty SAND
- with gravel

- dense between depth 1.3m to 2.4m ' R

- very dense below 2.4m

- grey below 4m

)

8511

58

56

S5 2

5

28

S5] 3

0/50mift

S8

D/100m

B

e Vo g Vo s L e 1 e 1oy

- Water table at a depth of 5.1m at
the end of Boring

S8 5

D/100m|

T

b
—J

T Field Vane Test (kPa)
O Remoulded Vane Test (kPa)

& Pocket Penetrometer Test (kP'a)




JACQUES WHITFORD LBMITED

CLIENT Region of Durham

BOREHOLE RECORD

LOCATION

Osbourne Rd., Clarington, Ontario

DATES: BORING _January 18 2008

WATER LEVEL

BH 15

PROJECT No.
DATUM

1009497.01

Local

TPC ELEV.

STRATA DESCRIPTION

SAMPLES

50
|

UNDRAINED SHEAR STRENGTH (kPa)

iSIO

2?0

100
]
T

1 +
WPW

t

W

DEPTH (m)

ELEVATION
(m)

STRATA PLOT
WATER LEVEL

DEPTH {ft)

N-3
b=l
-

!

TYPE
NUMBER
RECOVERY (mm)
TCR(%) / SCR(%)

N-VALUE
OR RQD(%)

WATER CONTENT & ATTERBERG LIMITS

DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
GRAIN SIZE
DISTRIBUTION
{%)
10 20 30 40 S0 60 70 80 90 W0 om o

STANDARD PENETRATION TEST, BLOWS/).3m L]

o
e
—

TOPSOIL

Lt

'l P ETEET AE

Lo baaeadaaaa b e Lo g g e sy gty

93.3

Pense to very dense brown silty
SAND
- with gravel

- grey below 4.8m

|

8511

2

28

]
hE
fon
=

58

62

853

0/75mn

S51 4

SS|5

0/75mu]

TR ST TTRR TN NUAR BN SN ANEN AN AN B AN A A AN R AR

R -]
1

- Water table at a depth of 5.4m at
the end of Boring

10

O Field Vane Test (kPa)
B3 Remoulded Vane Test (kPa)
A Pocket Penetrometer Test (kPa}

Jacques
Wit




JACQUES WHITFORD LIMITED BOREHOLE RECORD BH 16 SHEET 1 of 2
CLIENT Region of Durham PROJECT Ne. 1009497.01
LocATION _ Osboume Rd., Clarington, Ontario DATUM Local
DATES: BORING _January 18, 2008 WATER LEVEL TPCELEV.

el SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
|3 818 e ez
= - — T T i T T i
L | %E| SIRATADESGRIPTION ||z | & v | EF| ul W ow
o p == W& ||| =0 2F | WATERCONTENT & ATTERBERG LIMITS
ol = AR EHIAES REMARKS
Y| [= g Qo ﬁ % % = ;:n: DYNAMIC CONE PENETRATION TEST, BLOWS/03m ¥ Py
[+2] 9 i
= 8 %‘, = %: STANDARD PENETRATION TEST, BLOWSIC.3m ® chgglé; %ZgN
0993 _ N oo 10 20 30 40 50 &0 70 80 90 log. o
: TOPSOIL .#‘ o M aef]eren]aren ....:
99.0 " | -
h Very dense brown silty SAND EL:L
] - with gravel XEN 21
1- Nk ‘-X ss|1 |48 7 -
] SR 4 -
g R 5 N
. '.' ." -l 4 H! L
: |'. ke 6 _x SS 2 460 55/75“]1 :
2 7 Fe 7
] - trace silt below 2.1m 40 ]
3 Foll 8
] “ 9 -
3 [0 5
] NS 11—x ss| 3 |-520-25/50me
5 iAEE
41 13-
] B 14
E |15
] 2 Nss|al2dd|
5 -] - grey below 4.8m SRN 16 0
: 4 [
. oS 18
] |-
6 4 |20
E |2 dlss| s |4 e
: [ 22
7 —_ 3 23
; RN 4
K ARy 244
_: trace clay below 7.5m ] 25
g W [ 264ySS| 6 a0 | 3
] ] 274
p {{ 28
1 + | 29- :
9 A :
] 4 30 :
] El 31_)< ss| 7 [330spr12smi
i 32
10+
O Field Vane Test (kPa)
O Remoulded Vane Test (kPa) Jw‘h';‘l““
A Pocket Penetrometer Test (kPa) tord




JACQUES WHITFORD LIMITED BOREHOLE RECORD BH 16 SHEET 2 of 2
CLIENT Region of Durham PROJECT No. 1009497.01
LOCATION _ Osbourne Rd,, Clarington, Ontario DATUM Local
DATES: BORING _January 18, 2008 WATER LEVEL TPC ELEV.

= | SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E 5 gﬁg = { 5}0 : 1?0 : 1?0 | 2?0
E E E STRATA DESCRIPTION |<£ E E [13] % é% % g WATER CONTENT & ATTERBERG LIMITS WP b WE‘
o é é 5 A % % é 50; g § DYNAMIC CONE PENETRATION TEST, BLOWS/03m ¥ | REMARKS
w2 2 3 § 3 & | STANDARD PENETRATION TEST, BLOWS/0.3m ) D%F;Rﬁlé‘; Size

10 89.3 ' - O 10 20 30 40 50 60 70 30 %0 100 ML o

] | 34-

] RIS
13- | seiss| 8 230 407750

] | 37-

E 1387
129 o, : 3:21K ss| o |35 dorrs

- Water table at a depth of 7.2m at -

E the end of Boring 41 4

; 42-
13-; 434

E 44-

] 45-
14{ 46

] 47-

E 48-
15_3 49

] 50

] ol
165 52-

] 53

—E 54 -}

55 -]
174 56-

E 57

] 58+
18 59

] 60

E 61
195 62+

] 63

= 64+
20

O Field Vane Test (kPa)

B Remoulded Vane Test (kPa)
A Pocket Penetrometer Test {(kPa)




JACQUES WHITFORD LIMITED

CLIENT Region of Durham

BOREHOLE RECORD

BH 17

PROJECT No.

LocaTION __ Osbourne Rd., Clarington, Ontario

DATUM

1009497.01

Logal

DATES: BORING _January 17, 2008

WATER LEVEL

TPC ELEV.

STRATA DESCRIPTION

DEPTH (m)
ELEVATION
(m)
STRATA PLOT
WATER LEVEL

SAMPLES

2
3
-

TYPE

NUMBER
RECOVERY (mm)

TCR(%}/ SCR(%)

UNDRAINED SHEAR STRENGTH {kPa})

200
]

N-VALUE
OR RQD(%)

1
1

SIO 1 (I){] l?ﬂ
t T T t T
WATER CONTENT & ATTERBERG LIMITS
DYNAMIC CONE PENETRATION TEST, BLOWS/0,3m
STANDGARD PENETRATIGN TEST, BLOWS/.3m

10 20 30 40 50 60 70 8% 90

WPW

i

v
L]

REMARKS
&

GRAIN SIZE
DISTRIBUTION
%,

(%)
L N

[—

TOPSOIL

Dense to very dense brown silty
SAND

- with gravel

- trace clay at upper layer

.
b
o
oo

K ‘.'.1::

.

- grey below 3.3m

A STV I W NI I AT AP I AN NS AN SN N AT Sl VAT A A A
v

.
1
-

92.1 Rk

S8

460

)

88

150,
507 D/125m

S8

1040 4

[}
1
—— ——— —— —

55

0/75muf

58

0/50my]

- Borehole is dry at the end of
Boring

(=)

Lmrbarrberrbrrdrrmdrambmnbrelerterrerierriorairmiamimmbmbealalosdastaded ottt B g 0 2 8 0 g p B

=~

-
=

O Field Vane Test (kPa)
O Remoulded Vane Test (kPa)
& Pocket Penetrometer Test (kPa)

Jacgues
Whitford




SYMBOLS AND TERMS USED ON BORE.HOLE AND TEST PIT RECORDS

SOIL DESCRIPTION

Terminology describing common soil genesis:

Topsoil - mixture of soil and humus capable of supporting good vegetative
growth

Peat - fibrous fragments of visible and invisible decayed organic matter

Tilf - unstratified and unsorted glacial deposit which may include particle
sizes from clay to boulders

Filt - materials not identified as deposited by natural geological processes

v

Terminology describing soil structure:

Desiceated - having visible signs of weathering by oxidization of clay minerals,
. shrinkage cracks, etc.

Fissured - material breaks along plane of fracture

Varved - composed of regular alternating layers of silt and clay

Strafified - -alternating layers or beds greater than 6mm (1/4") thick

Laminated - alternating layers or beds less than 6mm (1/4”) thick

Blocky - material can be broken into small and hard angular lumps

Lensed - irregular shaped pockets of soil with differing textures

Seam - a thin, confined layer of soil having different particle size, texture, or

color from materials above and below

Well Graded - having wide range in grain sizes and substantial amounts of all

‘ intermediate particles sizes '

Uniformly Graded - predorninantly one grain size

Sail descriptions and classification are based on the Unified Soil Classification System (USCS) (ASTM D-
2488), which classifies soils on the basis of engineering properties. The system divides soils into three
major categories: {1} coarse grained, (2) fine-grained, and (3) highly organic.- The soil is then subdivided
based on either gradation or plasticity characteristics. This system provides a group symbol (e.g. SM) and
group name (e.g. silty sand) for identification. The classification excludes particles larger than 76 mm.

Terminology describing materials outside the USCS, (e.g. particles larger than 76 mm, visible organic
matter, construction debris) is based upon the proportion of these materials present and as described below
in accordance with the standard of the Ministry of Transportation of Ontario:

Trace or occasional Less than 10%
Some 10-20%
With 20-30%

The standard terminology to describe cohesionless soils includes the compaciness as
determined by the Standard Penetration Test ‘N'-value*.

Very loose <4
Loose 4-10
Compact 10-30
Dense 30-50
Very dense ) >50

Con!inued MNext Page




Continued

SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS

The standard terminclogy to describe cohesive soils includes consistency, which is based on undrained
shear strength as measured by insitu vane tests, penetrometer tests, unconfined compression tests or
similar field and laboratory analysis. Standard Penetration Test 'N'-values* can also be used to provide an
approximate indication of the consistency and shear strength of fine grained, cohesive soils.

Very Soft <12.5 <2
Soft 12.5-25 2-4
Firm 25-50 . 4-8
Stiff 50-100 8-15
" Very Stiff ) 100-200 15-30
Hard >200 =30

Note: *N'-VALUE- The Standard Penetration Test records the number of blows of a 140 pound (64kg)
hammer falling 30 inches {760mm), required to drive a 2 inch (50.8mm) O.D. spiit spoon sampler 1 foot
(305mm). For split spoon samples where full penetration is not achieved, the number of blows is reported
over the sampler penetration in millimeters (e.g. 50/75).

STRATA PLOT

Strata plots symbolize the soil or bedrock deséription. They are combinations of the following basic
symbols:

34 7
’
wy
XL /
. IF- %
Asphalt  Concrete  Topsoil Filf . Peat Qrganic Sift Clay Sand Gravel
' . : - Silt
Ry
s
7
H:
Sedimentary Metamorphic lgneous
Rock Rock Rock
WATER LEVEL MEASUREMENT
¥ 5 3
Open Borehole or Test Pit Monitoring Well, Piezometer or Standpipe
SAMPLE TYPE
85 Split spoon sample (obtained BS Bulk sample
from the Standard WS Wash sample
Penetration Test) HQ, NQ, BQ,etc. Rock core samples obtained
T™W Thin Wall Sample or Shelby Tube with the use of standard size
PS Piston sample diamond drilling bits.

GS Grab sample
AS Auger sample
VT Vane Test

G:\Symbols and Terms Used on BH &TP Records\symbuols & terms for BH & TP V2.doc
Last update: June 2007




SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS

ROCK DESCRIPTION

Total Core Recovery {TCR): The percentage of drill core recovered, regardiess of quality, or length
measured relative to the length of the total core run.

Solid Core Recovery (SCR): The percentage of solid driil core, regardless of length, recovered at full
diameter, measured relative to the length of the total core run.

Rock Quality Designation (RQD): The percentage of solid drill core, greater than 100 mm length,
recovered at fulf diameter, measured relative to the length of the total core run.

RQD ROCK QUALITY

90-100 Excellent, intact, very sound

75-90 Good, massive, moderately jointed or sound

50-75 Fair, blocky and searny, fractured

25-50 Poor, shattered and very seamy or blocky, severely fractured
0-25 Very Poor, crushed, very severely fractured

2000-6000 Very Wide Very Thick
600-2000 Wide Thick
200-600 Moderate Medium
60-200 Close Thin
20-60 Very Close Very Thin
6-20 Extremely Close Laminated
<6 Thinly Laminated

- Strength classification of rock:

Extremely weak Indented by thumbnail <1
Very weak Crumbles under firm blows of geological 1-5
‘ hammer; can be peeled with a pocket knife
Weak rock Can be peeled by a pocket knife with difficulty; 5-25

shallow indentations made by a firm blow with
point of geological hammer -

Medium strong Cannot be scraped or peeled with a pocket 25-50
knife; specimen can be fractured with a single
firm blow of geological hammer

Strong Specimen reguires more than one blow of 50-100
: geolegical hammer to fracture
Very strong Specimen requires many hlows of geological 100-250
hammer to fracture
Extremely strong Specimen can only be chipped by geological >250
hammer
Weathering:

Unweathered: no signs of discoloration or oxidation of rock materiai

Siightly Weathered: discontinuities are stained or discolored; rock material partially discolored

Moderately Weathered: total discoloration; generally surface of core is intact and not friable; discontinuities
may contain filling of altered material

Highly Weathered: total discoloration; surface of core is friable and usually pitted due to washing out of
highly altered minerals by drilling water; discontinuities frequently contain filling of altered material
Completely Weathered: total discoloration; appearance of core is that of soil although internally the rock
texture is usually partly preserved; discontinuities frequently contain filing of altered material

GASymbols and Terms Used on BH &TP Records\symboals & terms for BH & TP V2.doc
Last update: June 2007 . )







APPENDIX B

Water Well Records






Well Computer Print Out Data as of November 27 2008

Page: 1/5

TOMKSHI P " DATE 2 CASING 5.6 STAT LVU/PUWP LWL WATER  SCREEN VELL # (AUDIT#) VELL TAG #
CONCESSI ON ( LOT) ur oNTR® DAY "‘ngAl | RATEYTIME HRMN USE® INFO'®  DEPTHS TO WHI CH FORMATI ONS EXTEND® 11

NEWCASTLE TOW ( DARL 17 681530  1967/08 36 FR 0005 007 7 ST 1901119 ()

BF (025) 4860251% 2615 002 / :0 BLCK LOAM 0001 BRWN CLAY 0005 BRWK
CLAY GRVL 0023 BLUE CLAY 0025

NEVWCASTLE TOW ( DARL 17 680840  1997/11 06 06  FR 0104 020 / 145 oo 1913543 (180689)

BF (026) 4860616" 2662 / 0:0 BRWN CLAY 0006 GREY CLAY STNS 0028
BRWN SI LT SAND 0035 GREY SILT CLAY
0051 BRWK SILT SAND 0060 GREY CLAY
0100 BRWN SI LT SAND 0103 BLOK SHLE
0104 BRWN LMBN 0145

NEWCASTLE TOW ( DARL 17 680840 1999701 06 FR 0053 031/ 039 5e) 1914269 (198422)

BF (026) 4860616" 2662 005 / 1:0 BRWN SAND GRVL CLAY 0041 BRWKN SAND
GRVL WBRG 0053 GREY LMSN 0055

NEWCASTLE TOW ( DARL 17 680605  1958/04 36 FR 0035 034 / 50 1901121 ()

BF (027) 4860303% 2615 /-0 LOAM GRVL 0002 CLAY STNS 0035 MSND
0039

NEWCASTLE TOW ( DARL 17 680575  1957/08 06 FR 0106 020 / 100 ST 1901120 ()

BF (027) 4860323% 2113 002 / 2:0 DO FILL 0001 GREY CLAY NBND 0060 BLUE
CLAY 0106 LMSN 0107

NEVWCASTLE TOW ( DARL 17 680600  2004/06 36 1917172 (Z206784)

BF (027) 4860103% 1413

NEWCASTLE TOW ( DARL 17 680489 2004707 00 005 7 NU 1917203 (Z06804)

BF (027) 4860083" 1413 / :0 0015

NEWCASTLE TOW ( DARL 17 680405 2004707 00 004 7 NU 1917202 (Z06805)

BF (027) 4860037% 1413 / :0 0020

NEWCASTLE TOW ( DARL 17 680544 2004706 36 06 1917171 (Z06785)

BF (027) 4860078% 1413

NEWCASTLE TOW ( DARL 17 680446 2004704 30 FR 0033 031/ 59) 1917081 (Z02874)

BF (027) 4860521" 6874 I :0 UNKN 0042

NEWCASTLE TOW ( DARL 17 680449  1997/11 11 06  FR 0037 002 / 029 TN 0030 1913507 (178140)

BF (027) 4860521 1413 003 / 4:0 07 BRWN CLAY HARD 0020 BRWN SAND GRVL
LOCS 0037

NEWCASTLE TOW ( DARL 17 680449  1997/03 06 FR 0036 002 / 027 N 0033 1913174 (178049)

BF (027) 4860521" 1413 006 / 1:0 03 BRWN CLAY HARD 0010 GREY CLAY STNS
HARD 0032 GREY GRVL CGRD CLN 0036

NEWCASTLE TOW ( DARL 17 680449 1997/03 06 N 1913173 (178048)

BF (027) 4860521" 1413 BRWN CLAY HARD 0010 GREY CLAY GRVL
LOCS 0035 GREY CLAY STNS HARD 0060
GREY CLAY DNSE 0075

NEWCASTLE TOW ( DARL 17 680449 1997/03 06 N 1913172 (178045)

BF (027) 4860521 1413 BRWN CLAY DNSE 0007 BRWKN SILT SAND
LOCS 0030 BRWN GRVL SI LT CMID 0037
GREY CLAY STNS LYRD 0070 GREY SILT
STNS SCFT 0071 GREY SAND SILT SOFT
0073 GREY CLAY DNSE 0075

NEWCASTLE TOW ( DARL 17 680449  1997/02 06 06 N 1913170 (178043)

BF (027) 4860521" 1413 BRWN CLAY SAND SCFT 0016 GREY CLAY
STNS HPAN 0055 GREY CLAY DNSE 0108

BLCK SHLE HARD 0117



Well Computer Print Out Data as of November 27 2008

Page: 2/5

TOMKSHI P " DATE 2 CASING 5.6 STAT LVU/PUWP LWL WATER  SCREEN VELL # (AUDIT#) VELL TAG #
CONCESSI ON ( LOT) ur oNTR® DAY "‘ngAl | RATEYTIME HRMN USE® INFO'®  DEPTHS TO WHI CH FORMATI ONS EXTEND® 11

NEWCASTLE TOW ( DARL 17 680475  1978/01 30 FR 0031 020 / 025 o9) 1905036 ()

BF (027) 4860903% 2214 006 / 0:30 BRWN CLAY STNS PCKD 0015 BLUE CLAY
STNS CMTD 0031 GRVL WBRG LOOS 0033

NEVWCASTLE TOW ( DARL 17 680115 1978/06 06 FR 0043 012 / 030 5e) 0043 1905057 ()

BF (027) 4861223% 2104 015 / 5:30 04 BRWN CLAY STNS 0025 GREY CLAY GRVL
0043 BRWN MBND GRVL 0046 GREY CLAY
0047

NEVWCASTLE TOW ( DARL 17 680055  1978/10 06 FR 0035 015 / 025 0034 1905173 ()

BF (027) 4861203% 2104 020 / 4:30 IN 04 BRWN CLAY STNS 0015 GREY CLAY GRVL
HARD 0035 BRWN SAND GRVL LOOS 0037
GREY CLAY 0043

NEWCASTLE TOW ( DARL 17 680105  1982/04 06 UK 0170 040 /100 TN 1906356 ()

BF (027) 4861203% 1572 010 / 2:0 BRWN LOAM SCFT 0002 GREY CLAY BLDR
HARD 0074 GREY CLAY HARD VERY 0110
GREY STNS HARD VERY 0180

NEWCASTLE TOW ( DARL 17 680105  1983/08 30 FR 0020 015 / 018 TN 1906827 ()

BF (027) 4861203% 2214 007 / 0:30 BRWN CLAY PCKD 0010 BLUE CLAY STNS
PCKD 0020 BLUE CLAY SAND LYRD 0031

NEVWCASTLE TOW ( DARL 17 680385  1986/09 06 UK 0109 035 /090 o 1907908 ()

BF (027) 4861271% 2104 UK 0107 008 / 4:0 BRWN CLAY STNS MGRD 0020 GREY CLAY
GRVL MGRD 0107 BLCK SHLE LYRD 0109

NEWCASTLE TOW ( DARL 17 680380  1986/09 06 NU 1907909 ()

BF (027) 4861273% 2104 GREY CLAY GRVL MGRD 0110 BLOK SHLE
MGRD 0115 BRWN LMBN LYRD HARD 0143

NEWCASTLE TOW ( DARL 17 680449 1988/09 30 FR 0032 015 7 023 1909292 ()

BF (027) 4860521 3129 008 / 1:0 DO LOAM 0001 BRWN CLAY 0026 BLUE CLAY
0043 GREY SAND GRVL 0045

NEWCASTLE TOW ( DARL 17 680278  1989/01 06 UK 0110 040 / 119 oo) 1909578 ()

BF (027) 4861213% 2104 001 / 21:0 BRWN CLAY MGRD 0030 GREY CLAY MGRD
0108 BLCK LMBN MGRD 0120 BLOK LMBN
MGRD 0135

NEWCASTLE TOW ( DARL 17 680033 1989/01 06 UK 0024 005 / 025 oo) 1909579 ()

BF (027) 4861102% 2104 003 / 2:0 BRWN CLAY MGRD 0008 BRWN CLAY GRVL
MGRD 0020 GREY CLAY GRVL MGRD 0024
BLCK SAND GRVL VBRG 0027

NEWCASTLE TOW ( DARL 17 680449  1988/11 30 FR 0020 020 / 022 5e) 1909658 ()

BF (027) 4860521" 2214 FR 0028 004 / 1:0 BLCK LOAM 0001 BRWN CLAY BLDR CMID
0015 GREY CLAY PCKD 0020 BLUE CLAY
SNDY WBRG 0025 BLUE CLAY STNS CMID
0028 BRVWN SAND GRVL WBRG 0035 BRWN
SHST VBRG 0037

NEWCASTLE TOWN ( DARL 17 680267 1989705 1909887 ()

BF (027) 4861212% 1413 oo BRWN CLAY STNS SNDY 0011 BRWKN CLAY
GRVL LCOS 0019 GREY CLAY STNS SNDY
0026 GREY CLAY STNS PCKD 0035 BRWN
SAND GRVL PCKD 0046 GREY CLAY PCKD
0109 BLCK SHLE HARD 0109

NEWCASTLE TOW ( DARL 17 680285 1989705 1909889 ()

BF (027) 4861204% 1413 lse) BRWN CLAY SAND LOOS 0005 BRWKN CLAY
GRVL LCOS 0019 BRVWN SAND GRVL LOOS
0031 GREY CLAY STNS SNDY 0045 GREY
CLAY STNS PCKD 0060



TOMNSHI P

CONCESSI ON ( LOT)

utM

Well Computer Print Out Data as of November 27 2008

DATE 2
ONTR 2

CASI NG
DA*

WATER> ©
DETAI L

STAT LVL/ PUMP LWL’
RATE®/ TI ME HR M N

WATER
USE®

SCREEN
I NFOH°

Page: 3/5

VELL # (AUDI T#) VELL TAG #
DEPTHS TO WH CH FORMATI ONS EXTEND™ 1t

NEWCASTLE
BF (027)

TOM ( DARL

17 680340
4861202%

1989/ 07
2214

18

FR

0026

005 /
014 /

028
1: 40

Cco

1910026 ()

BRWN CLAY STNS PCKD
STNS CMTD 0015 GREY
0026 GREY SAND VBRG
CLAY STNS CMID 0036

0005
CLAY
PCKD

BRWN
PCKD
0034

CLAY
HARD
GREY

NEWCASTLE
BF (027)

TOM ( DARL

17 680316
4861175%

1989/ 07
2214

30

FR

0039

006 /
014 /

029
1:10

1910027 ()
SAND GRVL PCKD 0010
0018 GREY SAND SILT
SILT SNDY PCKD 0028
PCKD 0042

SAND
HARD
GREY

GRVL
0023
CLAY

CMID
GREY
SILT

NEWCASTLE
BF (027)

TOM ( DARL

17 680326
4861212"

1988/ 06
2214

18

FR

0022

027

88

1910028 ()

CLAY STNS PCKD 0005
CMID 0015 GREY CLAY
GREY STNS VBRG PCKD
STNS CMID 0036

BRVWN
STNS
0034

CLAY
PCKD
BRVWN

STNS
0022
CLAY

NEWCASTLE
BF (027)

TOM ( DARL

17 680336
4861196"

1989/ 07
2214

30

FR
FR

0030
0018

011 /
014 /

028
145

1910029 ()

BRWN CLAY PCKD 0008
CMID 0022 BRWN CLAY
BRWN SAND WBRG 0035

BRVWN
SNDS

CLAY
LYRD

SNDS
0030

NEWCASTLE
BF (027)

TOM ( DARL

17 680449
4860521"

1991/ 08
2214

24

18

0028
0043

015 /
005 /

1911249 ()

BLCK LOAM 0002 BRWN
GREY CLAY STNS CMID
WBRG 0029 GREY CLAY
BLCK SAND GRVL WBRG

CLAY
0028
STNS
0045

STNS
BLCK

0020
SAND
0042

NEWCASTLE
BF (027)

TOM ( DARL

17 680492
4860935"

1993/ 08
3129

06

06

0022
0108

008 /
003 /

0108
06

1911762 ()

BRWN LOAM 0005 GREY
GREY CLAY SNDS WBRG
STNS HARD 0068 GREY
0106 GREY GRVL SNDY
STNS CLAY SNDY 0113

CLAY
0034
CLAY

SHLE

STNS

STNS
0108

0022
CLAY
SOFT
GREY
0113

NEWCASTLE
BF (027)

TOM ( DARL

17 680449
4860521

1997/ 02
1413

06

1913169 (178042)

BRWN CLAY DNSE HARD
SAND HARD 0057 GREY
0062 GREY CLAY DNSE

0014
CLAY
0075

GREY
SAND

CLAY
LYRD

NEWCASTLE
BF (028)

TOM ( DARL

17 679775
4860683"

1963/ 05
2801

07

FR

0032

012 /
014 /

0032
04

1901122 ()

LOAM 0001 CLAY GRVL
0025 CLAY SILT GRVL
CLAY 0044 CLAY GRVL
CLAY 0059 CLAY GRVL
GRVL 0092 SHLE 0096

0014
0032
0053
0081

VBND

BLUE

CLAY

SHLE
CLAY

NEWCASTLE
BF (028)

TOM ( DARL

17 680029
4860455"

1986/ 07
4814

06

FR

0100

005 /
004 /

094
10: 0

1908319 ()

BRWN CLAY STNS 0014
0038 GRVL SNDY 0046
SNDY 0060 GREY CLAY
SHLE CLAY GRVL 0096
0100 CGVL FGRD 0104

GREY

STNS
GREY

CLAY
CLAY
0068

STNS
STNS

CLYY

NEWCASTLE
BF (029)

TOM ( DARL

17 680055
4860693"

1955/ 09
5454

04

FR

0038

020 /
002 /

1901123 ()

LOAM MBND 0001 CLAY
0022 BLUE CLAY GRVL
0040

0011
0038

BLUE
CSND

CLAY

NEWCASTLE
BF (029)

TOM ( DARL

17 679615
4860673%

1963/ 05
2801

NU

1901125 ()

LOAM 0001 BRWN CLAY
GREY CLAY GRVL 0030
GRVL CLAY 0038 CLAY
0067

BLDR
CLAY

GRVL

0059

0006
0037
SHLE
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TOMKSHI P " DATE 2 CASING 5.6 STAT LVU/PUWP LWL WATER  SCREEN VELL # (AUDIT#) VELL TAG #
CONCESSI ON ( LOT) ur oNTR® DAY "‘ngAl | RATEYTIME HRMN USE® INFO'®  DEPTHS TO WHI CH FORMATI ONS EXTEND® 11
NEWCASTLE TOW ( DARL 17 679505  1956/10 06 FR 0049 015 / 036 1901124 ()
BF (029) 4860963% 4107 008 / 2:0 DO PRDG 0034 BLUE CLAY 0038 NBND 0046
GRVL 0049
NEVWCASTLE TOW ( DARL 17 679918 1989707 06 FR 0052 014 | 5e) 0049 1910033 ()
CON  01(026) 4861189% 1413 004 / 5:30 03 BRWN CLAY STNS SNDY 0018 BRWN GRVL
CLAY CGRD 0020 GREY CLAY STNS SOFT
0028 BRWN GRVL CLAY CGRD 0034 GREY
CLAY STNS SNDY 0040 BRWN GRVL SAND CLN
0052
NEWCASTLE TOW ( DARL 17 680257  1994/03 06 06 FR 0100 032 / 150 TN 1911949 (24160)
CON 01(028) 4861218% 3136 003 / 1:0 BRWN LOAM 0002 GREY CLAY SAND STNS
0025 GREY CLAY SAND SLTY 0109 BLCK
ROCK LYRD 0157
NEWCASTLE TOW ( DARL 17 679692  1957/11 06 06 FR 0039 036 / 049 50 0039 1901183 ()
CON 01(028) 4861182% 2113 005 / 6:0 ST 10 PRDG 0038 GRVL NBND 0048 GREY CLAY
MBND STNS 0071 GREY CLAY STNS 0102
GREY CLAY 0112
NEVWCASTLE TOW ( DARL 17 680423 2007/ 10 7 7053112 (Z267907)
01( 006) 4860262" 4102 / :0
NEWCASTLE TOW ( DARL 17 680115 2008/03 36 FR 0022 017 7 7103759 (Z268288) A072506
0 4861148% 3030 0030 004 / 1:0 BRWN CLAY FILL 0003 BRWN CLAY 0022
0045 GREY SILT STNS HARD 0030 GREY SILT
SAND LYRD 0050
BROCK TOWGGH P ( THOR 17 680405 2004708 36 010 7 1917263 (Z06806)
CON_ 07(010) 4860036% 1413 /-0
BOWANVI LLE TOWN 17 681410 2008/ 03 7104714 (MD1171) A071803
0 4860966" 6809
WH TBY TOMWN 17 680505 2007/ 10 7 7053102 (Z67906)
01(006) 4860297% 4102 / -0
VANVERS TOWGH P 17 680405 2004707 06 FR 0062 010 / 049 59) 0060 6417757 (Z206802) AO06672
CON  08(024) 4860036% 1413 016 / 1:0 04 BRWN SAND 0040 BRWN SAND 0064
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Not es:

1. UIMin Zone, Easting, Northing and Datumis NAD83; L: UTM estinated from 7. STAT LVL: Static Water Level in Feet ; PUWP LVL: Water
Centroid of Lot; W UTM not from Lot Centroid Level After Punping in Feet

2. Date Wrk Conpl et ed 8. Punp Test Rate in GPM Punp Test Duration in Hour : M nutes

3. Well Contractor Licence Nunber 9. See Table 3 for Meaning of Code

4. Casing dianmeter in inches 10. Screen Depth and Length in feet

5. Unit of Depth in Feet 11. See Table 1 and 2 for Meani ng of Code

6. See Table 4 for Meaning of Code

1. Core Material and Descriptive terms 2. Core Color 3. Water Use
Code| Description |..|Code| Description |..|Code| Description |..|Code| Description |..|Code| Description Code [ Description Code [ Description |Code|Description
BLDR  BOULDERS FCRD FRACTURED = | RFM FO%NITA(')I'\II o PORS  POROUS SOFT  SOFT VH T\VWH TE DO |Domestic QT |Cther
PREVI OUSLY GREY GREY ST | Livestock TH Test Hole
BSLT BASALT FGRD FI NE- GRAI NED LI MY LI MY PRDG SPST| SOAPSTONE o _
DUG BLUE BLUE IR |Irrigation DE |Dewatering
carp  SOARSE FGUL FINE GRAVEL LMSN LIMESTONE = PROR BV STKY ~ STICKY - o
CGRAI NED DRI LLED GREN GREEN IN |Industrial |[MO Monitoring
CGVL g\?ﬁf FI LL FI LL LOAM  TOPSO L QRTZ| QUARTZI TE STNS|  STONES YLLW YELLOW CO | Commerci al
CHRT CHERT FLDS FELDSPAR LOoS  LOOSE QSND  QUICKSAND ~ STNY  STONEY BRAN| BROMN MN- Muni ci pal
Ll GHT- RED RED PS Publ i c
CLAY CLAY FLNT FLI NT LTCL o3 oURED Qrz QUARTZ THK  THCK
BLCK BLACK AC Cooling And
CLN CLEAN FOSS FOSI LI FEROUS| LYRD| LAYERED ROCK ROCK THIN TH N AC
BLGY BLUE- GREY U ot Used
CLYY — CLAYEY FSND FI NE SAND MARL MARL SAND SAND TILL TILL
CMID CEMENTED = GNIS  GNEI'SS verp  MEDHUM SHLE  SHALE UNKN UNKNOVR
GRAI NED TYPE ;
NEDI UM 4. Water Detail
CONG| CCNGLOMERATE RN GRANITE ML GRAVEL SHLY SHALY VERY VERY Code | Description |Code|Description
CRYS CRYSTALLINE GRSN GREENSTONE = MRBL ~ MARBLE SHRP  SHARP VBRG Q"AEXFETIG FR Fresh GS Gas
WOOD SA Salty IR |lIron
CSND COARSE SAND | GRVL|  GRAVEL VBND| MEDI UM SAND | |SHST|  SCHI ST VDFR
FRAGVENTS SU  Sul phur
DARK-
DKCL| o3 oURED GRWK  GREYWACKE MUCK MUCK SILT SILT WIHD| WEATHERED "N Mreral
DLMI| DOLOM TE GVLY  GRAVELLY OBDN| OVERBURDEN | |SLTE SLATE UK Unknown
DNSE DENSE GYPS  GYPSUM PCKD|  PACKED SLTY SILTY
DRTY DI RTY HARD HARD PEAT PEAT SNDS| SANDSTONE

DRY DRY HPAN HARDPAN PGVL| PEA GRAVEL SNDY SANDY
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50-year event

Precipitation (mm])

Discharge (m?3/s)

(=]

.

=]

—
=

0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

10 12 14 16 18 20 2] 24 26

28

30

= Stormwater Hydrograph

-
| "1

\
\
\

AN

i

10 12 14 16 18 20 22 24 26

Time Since Precipitation Commencement [hrs)

28

30

100-year event

Precipitation {mm]}

Discharge (m?3/s)

12
16

0.5

0.4

0.3

0.2

0.1

10 14 16 18 20 2 24 26
\

28

30

—Stormwater Hydrograph

A

10 12 14 16 18 20 22 24 26

Time Since Precipitation Commencement [hrs)

18

30




Hurricane Hazel
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1-hr AES Distribution Stormwater Modelling

Results

Watershed Parameter 2yr/ 1hr ~ 5yr/ 1hr  10yr/ 1hr  25yr/ 1hr = 50yr/ 1hr | 100yr/ 1hr
Peak Discharge
Existing (m%s) 0.07 0.14 0.19 0.27 0.33 0.39
Conditions Runoff Volume
(m?) 275 497 674 931 1140 1365
Peak Discharge
Post-Development (m*/s) 0.43 0.63 0.76 0.94 1.08 1.22
(140,000 tpy) Runoff Volume
(m?) 1404 2026 2462 3041 3479 3926
Peak Discharge
Post-Development (m*/s) 0.53 0.76 0.92 1.12 1.27 1.43
(400,000 tpy) Runoff Volume
(m?) 1660 2364 2849 3487 3964 4449

24hr SCS Type Il Distribution Stormwater Modelling Results
2yr/

Watershed

Parameter

Syr/

10yr/

25yr/

50yr/

100yr/

Peak Discharge
(m%/s)

24hr

24hr

24hr

24hr

24hr

24hr

Existing 0.14 0.22 0.28 0.37 0.43 0.50
Conditions Runoff Volume
(m?) 1101 1712 2174 2800 3295 3822
Peak Discharge
Post-Development (m°/s) 0.47 0.64 0.76 0.91 1.02 1.14
(140,000 tpy) Runoff Volume
(m?) 3398 4508 5399 6444 7231 8038
Peak Discharge
Post-Development (ms) 0.55 0.74 0.87 1.03 1.15 1.28
(400,000 tpy) Runoff Volume
(m?) 3877 5153 6027 7132 7959 8803
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1.0 INTRODUCTION

The Proposed Thermal Treatment Facility (the Facility) in the Clarington Energy Business Park
has an initial design capacity of 140,000 tonnes per year (tpy). If approved, construction of this
Facility is scheduled to occur between 2010 and 2013. It is anticipated that waste production
may continue to increase in the future and that this Facility may be expanded to a projected
maximum design capacity of 400,000 tpy.

This technical appendix has been prepared to address the likely effects of the increased
capacity Facility on water resources. The optional expansion/upgrade would affect the water
supply requirements, wastewater discharge volumes and stormwater management features
located both on- and offsite. As these upgrades may be constrained by future area restrictions
and may include sub-surface activities, it may be prudent to consider integrating some of the
recommended measures or incorporating contingency planning into the initial design capacity of
140,000 tpy (140,000 tpy scenario) Facility design.

2.0 STORMWATER MANAGEMENT

In order for the increased capacity Facility to accommodate a projected maximum design
capacity of 400,000 tpy (400,000 tpy scenario), access roads, refuse storage areas and the
number of waste processing buildings would need to be increased from the current 140,000 tpy
scenario (See Figure 2-1 for the 400,000 tpy scenario Facility Site plan and Figure 4-1 in the
Main Report for the 140,000 tpy scenario Facility Site plan). The addition of these Facility
upgrades would lead to an increase in impervious area which in turn would necessitate an
upgrade to the stormwater management features onsite. This section provides the results from
the 400,000 tpy scenario stormwater runoff modeling and subsequently makes stormwater
management recommendations necessary to mitigate the effects of upgrading the 140,000 tpy
scenario Facility.

2.1  Post-Development Stormwater Runoff Modelling

A 400,000 tpy scenario hydrologic model was developed using similar methodologies as
outlined in Section 3.4.3 of the Report. The 400,000 tpy scenario conditions were simulated by
increasing the SCS curve number and percent imperviousness from the 140,000 tpy scenario.
These changes subsequently influence the average Time of Concentration, storage coefficient
and ultimately runoff coefficients. The same suite of storm events used for the pre-development
and 140,000 tpy scenarios were used in this model. In addition, as part of the requirements of
CLOCA (2007), the 1-hr AES and 24-hr SCS Type Il storm distributions were modelled. Results
for these addition storms are included in Appendix C of the Report.

The increased capacity Facility would include the paved access roads, an aggregate top
dressing over storage areas and the introduction of additional permanent building structures. It
is assumed that the development would best be represented by a SCS curve number of 86 for a



hydrological soil group B with an industrial setting introducing impervious conditions over 55% of
a 12.4 ha developed area. The percent impervious was determined through assessment of the
400,000 tpy scenario Facility Site plan (Figure 2-1) and represents an increase in site
imperviousness of 10% from the 45% imperviousness of the 140,000 tpy scenario.

According to the preferred vendor’'s increased capacity Site drawing (Figure 2-1), the entire
12.4 ha would contain some type of development and therefore would require stormwater
management. It is assumed that the slope would remain similar to that of existing conditions. A
similar slope incorporating increased imperviousness would cause a decrease in Time of
Concentration values used in the hydrological model. However, the storage coefficient would
not be affected by above grade activities.

A summary of increased capacity post-development hydrologic input parameters are included in
Table 2-1.

Table 2-1 - Post-Development Model Input Parameters

Parameter Post-Development

Area (ha) 12.4
Hydraulic Length (m) 390
Average Slope % 1.9
Hydrologic Soil Group B
Time of Concentration (hr) 0.38
Storage Coefficient (hr) 0.49
% Imperviousness 55
SCS Curve # 86
Initial Abstraction (mm) 3

As a result of Facility upgrades, runoff volumes onsite would increase, which would also cause
an increase in peak discharges when compared to the 140,000 tpy scenario. Table 2-2 provides
a summary of the 400,000 tpy scenario post-development runoff volumes and peak discharges
for all of the design events. Subsequent stormwater mitigation options would be designed to
reduce these peak discharges to pre-development levels and attenuate flows.

Table 2-2 — 400,000 tpy Scenario Post-Development Runoff Model Results
10mm  25mm/ 2yr/4  5yr/  10yr/ 25yr/l  50yr/2  100yr/2

Watershed Parameter /4hr 4hr hr 4hr 4hr 2hr 4hr 4hr Hazel
Peak
400,000 tpy | Discharge
Scenario (m3/s) 0.11 0.31 0.39 | 0.54 0.66 1.18 1.15 1.28 1.56
Post- Runoff
Development | Volume
(m®) 739 2131 | 2641 | 3703 | 4471 | 6355 | 7960 8803 | 24047

The results presented in Table 2-2 show an increase in runoff volume which infers a decrease in
ET and infiltration volumes. When compared to the 140,000 tpy post-development runoff
modeling, these results suggest an increase of 128 m?® for the 10 mm event and a 311 m®
increase for the 25 mm event.




The objective of the following sections is to indicate the stormwater management features that
will require upgrades in order to transition from the 140,000 to 400,000 tpy scenarios.
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2.2 Construction Phase Stormwater Management

Since construction of the 400,000 tpy scenario upgrades would take place on previously
developed lands it is not anticipated that site grubbing or subsurface disruption would be as
extensive as the initial 140,000 tpy scenario construction phase.

Construction of the requisite buildings and access roads would occur mainly on the west side of
the property. It is anticipated that the western side of the property required for infrastructure
upgrades, presumably greenspace during 140,000 tpy scenario Facility operation, would be
sequentially cleared, graded and developed in a similar fashion to the 140,000 tpy scenario
construction. The main southern access route, central building complex and northern perimeter
roads would remain relatively untouched during 400,000 tpy scenario Facility upgrades.

The following is a list of lot level mitigation measures recommended for the construction of
400,000 tpy scenario Facility upgrades.

= All cleared areas not required for equipment storage, building construction or vehicle access
should be seeded as soon as possible to avoid excess soil loss;

= Sediment traps should be installed within flow paths, slope toes and surrounding drains to
minimize the amount of sediment deposited in conveyance networks and detention ponds;

= Silt fencing should be installed around the perimeter of all laydown areas, disturbed working
areas and the boundary of the construction Site; and,

= All laydown areas, storage areas and access roads should receive a top dressing of gravel
as soon as possible after upgrade initiation.

The installation, design, material and maintenance recommendations for the above noted
mitigation options are described in full within Section 5.1.1 of the Report.

It is anticipated that construction phase stormwater conveyance will be accommodated through
a combination of swales and catchbasin/stormsewer infrastructure. If temporary conveyance
swales are to be used, they should be located adjacent to access roads running north to south
to effectively convey stormwater runoff to the SWM pond in the southwest corner of the
property. For swale design guidelines refer to Section 5.1.2 of the Report. Swales running the
western length of the development property should have rock check dams installed to control
runoff velocities and encourage sediment retention prior to SWM pond discharge.

If additional catchbasins and stormsewers are to be installed, it is assumed that they would be
constructed during the initial stages of the 400,000 tpy scenario construction. The number,
location and route of sub-surface stormsewers would be determined during the detailed design
of the upgrade components.

Similar to the 140,000 tpy scenario construction phase conveyance capacity, it is recommended
that the five-year storm be used as the sizing criteria for any temporary conveyance
infrastructure. Stormsewers or swales planned for permanent conveyance should be sized
according to SWM sizing criteria described below. Conveyance infrastructure represents the
minor SWM system and it is assumed that the major system (grading controlled) will have been
designed and implemented during the construction of the 140,000 tpy scenario Facility.



The 140,000 tpy scenario SWM pond located in the southwest corner of the property is
expected to serve as the ESC pond during upgrade construction. Since only a small area of the
12.4 ha property will be included in the upgrade construction, the existing SWM pond should
provide adequate stormwater retention and drawdown requirements. However it is
recommended that pond capacity expansion discussed below in Section 2.3 is undertaken in
the early stages of the 400,000 tpy scenario expansion construction.

2.3 Operational Phase Stormwater Management

Once fully upgraded, the 400,000 tpy scenario Facility Site will comprise approximately 55%
imperviousness. This is up 10% from the 140,000 tpy scenario and will therefore require
conveyance and retention/detention upgrades to SWM features. Sections 2.3.1 through 2.3.4 of
this appendix address the SWM upgrades necessary given the 400,000 tpy scenario.

2.3.1 Lot Level and Conveyance Controls

The 10% increase in imperviousness means that onsite infiltration will be further reduced and
runoff volumes and rates will be further increased in addition to the influence the original
140,000 tpy scenario Facility had on the subject property. To offset these effects lot level and
conveyance level SWM features are recommended accordingly to detain the volume and
reduce the flow rate of runoff at the lot level before stormwater enters and as it routes through
the conveyance system. Detention of runoff at the lot level through depression storage and
reduced runoff flow rates would act to encourage ET and infiltration.

According to the existing conditions assessment in Section 2 of the Report, onsite infiltration is
minimal and therefore promoting depression storage and running rooftop leaders to open
greenspace should be adequate to ensure the 400,000 tpy scenario Facility maintains the Site’s
infiltration balance. Slowing runoff waters is also encouraged as it will act to increase ET and
infiltration.

Permanent stormwater conveyance necessary for the western side of the property (area of
Facility upgrades) should be designed to minimize runoff velocity and therefore reduce sediment
transport to end-of-pipe facilities. Located within the Clarington Energy Business Park, the
400,000 tpy scenario Facility stormwater conveyance network should be designed to convey the
5-year precipitation event (Aecom, 2009).

It is unknown whether upgraded Facility area stormwater runoff would be routed to stormsewer
infrastructure within the 140,000 tpy scenario Facility footprint. As such, it may be prudent to
consider designing the 140,000 tpy scenario stormsewer infrastructure to the 400,000 scenario
tpy 5-year precipitation event runoff. This pro-active design component is unlikely to bear
significant financial burden yet may prevent conveyance capacity problems if the Facility were to
be upgraded in the future.

2.3.2 End-of-Pipe Facilities

The increased capacity scenario would require a SWM pond with a larger storage capacity then
that required for the 140,000 tpy scenario. All the minimum sizing and length to width ratios
stated in Section 5.2.2.2 of the Report should still be followed under the 400,000 tpy scenario.

6



The SWM pond will also still need to provide at a minimum, 24 hours of drawdown to the 25 mm
storm and ensure outlet discharges are below those derived from pre-development modeling in
Section 3.4.3 of the Report.

For a site with approximately 55% imperviousness, the minimum permanent pool volume for a
wet pond with an enhanced level of protection is 150 m*ha of drainage area. Similarly, the
minimum extended storage volume for enhanced level of protection is 40 m*ha (MOE, 2003).

For the 12.4 ha Site, the minimum required extended detention storage is 496 m® which is
considerably less than the 2131 m® of 400,000 tpy scenario post-development runoff generated
during the 25 mm event. For this reason, the extended detention component of the SWM pond
is expected to be sized to approximately 2131 m?® or 172 m*ha. The recommended extended
detention volume for the 140,000 tpy scenario was 1820 m®or 147 m*/ha.

A conservative approach to designing the flood control volume for the stormwater pond is to
assume full volumetric containment of the 100-year storm runoff event. Some stormwater above
the permanent pool storage capacity would be discharged during the inflow of the flood control
volume. However, to employ the above conservative approach, the total 100-year precipitation
event volume was used. Based on the HEC-HMS model developed for this assessment, the
400,000 tpy scenario post-development total runoff volume for the 100-yr event was 8803 m*. A
summary of required stormwater pond storage volumes is provided in Table 2-3.

Table 2-3 - Required Pond Volumes for an Enhanced Level of Protection in a Wet Pond

Enhanced Level of Protection

Pond Volumes Required Pond Development Site
Volumes (m3/ha) Pond Volume (m3)
Quality Control Criteria 80% SS removal na
Permanent Pool 150 1860
Extended Storage* 25 mm event runoff 2131
Flood Control Volume 100 yr event runoff 6672 (8803-2131)
Total Stormwater Pond Volume na 10663

*40 m°lha is the minimum required extended detention storage volume (MOE, 2003). The extended detention volume should ensure
a minimum 24 hours of drawdown to the 25 mm precipitation event.

The 400,000 tpy scenario Facility Site plan (Figure 2-1) suggests that the 400,000 tpy scenario
SWM pond will occupy approximately 2100 m?. A pond with a total storage capacity in excess of
10,000 m?® and minimum side wall slopes of 3 and 5 to 1 (See Section 5.2.2.2) would require a
depth of over 10 m. It is recommended that the SWM pond be re-designed during detailed
design to provide adequate length to width ratio and limit the overall pond depth to <3 m.

SWM ponds are regulated by the MOE through the C of A process. Any alterations to the
140,000 tpy scenario SWM pond will require that an amendment to the C of A be acquired.



2.3.3 SWM Facility Outlet

The 400,000 tpy scenario SWM end-of-pipe facility outlet would serve a similar roll to that in the
140,000 tpy scenario and therefore should be designed according to the same regulatory
criteria. This suggests that a similar outlet structure, with altered elevation profile can be
employed in the 400,000 tpy scenario design. This will ensure the minimum drawdown times
and runoff retention capacities are maintained.

Similar to the 140,000 tpy scenario, the primary pond outlet structure is presented conceptually
as a bottom-draw hickenbottom riser to discharge the extended detention volume estimated at
2131 mé3. The orifice opening configuration of the riser would ensure that stormwater receives at
least a 24-hour drawdown period. The riser would inlet below the elevation of the permanent
pool to reduce thermal impacts associated with discharging water from pond surfaces. The riser
would also connect to a reversed slope pipe which would have an outlet invert at the elevation
of the permanent pool. As such, the reversed slope pipe outlet would control discharge and
ensure that the permanent pool elevation is maintained. The hickenbottom riser should be
located 150 mm below the maximum expected ice depth to ensure continued functionality
during winter conditions and 30 cm below the permanent pool elevation is the recommended
riser height.

Subsequently, storage volumes exceeding the extended detention volume up to the flood
control volume may be discharged additionally by a weir structure. The total flood control
volume includes the 100-year event (8803 m®). The combination of a primary hickenbottom riser
and weir discharges must never exceed 0.5 m*/s which equates to the pre-development peak
discharge for the 100-year event.

In summary, the 400,000 tpy scenario SWM pond and outlet structures would be designed to
ensure that post-development peak discharges would not exceed pre-development peak
discharges for similar sized precipitation events. In addition, the SWM facility would provide at
least 24-hours of drawdown to the 25 mm precipitation event. The final SWM pond and outlet
configuration would be provided during detailed design of the 400,000 tpy scenario upgrades.

2.3.4 Offsite Stormwater Conveyance

The conveyance swale located immediately south of the Site alongside the CN Rail tracks will
act as the receiver for all discharged stormwater from the Facility. Hydraulic modeling of the
proximal reach of the CN Rail swale conducted in Section 3.4.3.1 of the Report indicated that
the conveyance capacity of the watercourse was approximately 0.14 m%/s. It was determined
through existing condition stormwater runoff modeling that this was equivalent to the peak
discharge of approximately the 5-yr precipitation event and that channel upgrades/widening may
be necessary.

Future development of the Clarington Energy Business Park is expected to include
centralization of SWM ponds (classified as phase Il) and increased conveyance requirements
for existing stormwater routing channels (Aecom, 2009). One of the facets of this centralized
SWM system would be a large magnitude conveyance swale located in approximately the same
CN Rail easement as the small vegetated swale described above. This centralized SWM swale
would route stormwater from many developed properties to a large SWM pond south of the CN



Rail corridor. According to Aecom (2009), as development proceeds, SWM upgrades would be
conducted as necessary. It is anticipated that this centralized SWM swale would be constructed
prior to the 400,000 tpy scenario. This suggests that channel upgrades may not need to be
addressed in this 400,000 tpy scenario assessment.

3.0 WATER SUPPLY AND WASTEWATER DISCHARGE

3.1  Water Supply Requirements

The maximum annual water demand for the 140,000 tpy scenario is estimated to be
42,000 m®yr or, assuming a continuous 365 day operation, 115,068 L/day or 1.3 L/s. Since
precise technical specifications for the 400,000 tpy scenario are not currently available, a
proration approach will be used to estimate the 400,000 tpy scenario water needs. Using a ratio
of 2.86 (400,000 / 140,000) it was determined that the maximum annual water demand for the
400,000 tpy scenario would be approximately 120,120 m*/yr or, assuming a continuous 365 day
operation, 329,096 L/day or 3.8 L/s. The water needs of the 400,000 tpy scenario Facility would
likely be less than a linear extrapolation from the 140,000 tpy scenario and therefore this
assumption provides a conservative estimate.

Preliminary assessments (Jacques Whitford and Genivar, 2007a) assumed that a similar Facility
processing up to 250,000 tpy would require approximately 100 L/s. The prorated 400,000 tpy
scenario water demand is only 3.8 L/s or 3.8% of this estimated value suggesting that the
Facility is considerably more water efficient than first anticipated. This study (Jacques Whitford
and Genivar, 2007a) assumed that the 250,000 tpy Facility’s water demand could be met by the
exclusive use of one 300 mm watermain. Currently, there is a 300 mm watermain running
alongside Osbourne Road that can be accessed for Facility water demands.

Considering the 400,000 tpy scenario Facility’'s water demand is relatively low, it is anticipated
that water supply needs could be met through connection to the existing Osbourne Road
watermain. A full hydraulic assessment should be carried out during detailed design to ensure
the firewater and facility demands can be met. If water demands for the 400,000 tpy scenario
Facility cannot be met through connection to the Osbourne Road watermain, a secondary
connection to a 300 mm watermain approximately 3.5 km away would be necessary (Jacques
Whitford and Genivar, 2007a).

Online firewater demand would be determined during the detailed design phase for the
400,000 tpy scenario upgrades.

3.2  Wastewater Discharge

The maximum annual wastewater discharge for the 140,000 tpy scenario Facility is proposed to
be 3,000 m®yr or, assuming a continuous 365 day operation, 8219 L/day (0.1 L/s). This value
represents almost exclusively sanitary discharge as there is expected to be very minimal to no
industrial wastewater discharge from this Facility. The 140,000 tpy scenario Facility is proposed
to have 33 full-time employees (Jacques Whitford, 2009). According to MMAH (1997) the
average full-time employee (8-hour shifts, 5 days/week) generates approximately 125 L/day of
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sanitary wastewater which for 33 employees equals 4125 L/day. However, the 140,000 tpy
Facility will receive refuse up to 6 days a week and a number of employee types will work 12
hour shifts (Jacques Whitford, 2009). These caveats would bring the total yearly wastewater
discharge to approximately 3,000 m®/yr.

It is anticipated that the advances in automation, expected to occur between the construction of
the 140,000 tpy scenario and the 400,000 tpy scenario Facility’s, would allow the 400,000 tpy
scenario Facility to operate without requiring addition staff beyond the 33 necessary for the
140,000 tpy scenario. As a result, wastewater discharges for the 400,000 tpy scenario could be
as low at those for the 140,000 tpy scenario. However, to provide a conservative estimate, a
prorated maximum wastewater discharge was calculated. Using the proration factor of 2.86
(400,000/140,000) a maximum annual wastewater discharge of 8580 m®/yr was estimated or,
assuming a continuous 365 day operation, 23,507 L/day (0.27 L/s).

A preliminary assessment (Jacques Whitford and Genivar, 2007a) concluded that connecting a
450 mm gravity drain to the existing 1800 mm municipal sewer located north of the CN Rail
tracks on Osbourne Road would be capable of conveying 63 L/s to the Courtice Water Pollution
Control Plant located south of the proposed development. This capacity would be more than
adequate to handle even the conservative case scenario for wastewater discharges from the
400,000 tpy scenario Facility.
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APPENDIX E

Sample Erosion and Sediment Control Plan Checklist






Erosion and Sediment Control Requirements — Report.

ESC Plan Requirements — Keport

Praject Dezeriptions::

Briaf description of the natore and pupose of the land distwbing achvity. Also melude the leagal
description of the property and a reference to adjacent properties and landmarks,

Condition of Existing Site:

Deaseription of the land use, sits topography, vegetation, and dizinage of the sitz under existing conditions.

Condition of Existing Receiving Water:

Description of local receiving waters such as watercourses and lakes (e.g. warm water fisheries, cold water
fisheries; aguatic habrtat use, confined or uncenfized vallay).

Adjacent Areas and Features:

Deszeription of neighbomring areas, such as residential and commercial areas, reserves, natural areas, parks,
storm sewers, and roads that might be affacted by the land disturbance.

Soils:

A dasernption of soils on the site, ineloding erodibality, and grain size analysis. This desenphion should
melude 2 summary of the soils'geotechmeal report for the site.

Critical Areas:

Daszeription of areas within the development site that have potential for serions srosion or sediment
problems.

Permanent Stabilization:

Daszeription of how the site will be stabilized after constuction iz completed. This will require a phasing
plan {te be provided on the ESC Plan drawing) of the stripped area to be ressaded and the expected time of
stabilization.

Dezign Details of Erosion and Sediment Control Measures:

The supporting caleulztions and design datails of the sediment contral measuras. Specifically for ESC
ponds - ealeulations and datails includs permanent pool and extendesd detention volumes, pond sizmng
volume, and caleulations for the pond outlet and emergency overflow outlat.

Record Keeping Procedure:

Include sample inspection and maintenance forms. Mamtenance Rocord keeping procadure inchuding
name/designate of the personal whe will keep the inspection and maintenance record

Stockpile Details:

Stockpila details to include the height and velume at each proposed location.

Emergency Contact:

Provide a list of emergency and non-emergency contacts (e.g. owner, site supervisor)

Stamped and Signed:

E5C decument report must be stamped and signed by a Professional Engmeer.




Erosion and Sediment Control Plan Requirements - Drawing(s)

ESC Plan Requirements - Drawing(s) Check

General Items:

*  Site addiess meluding application number (e g SF or T oumber)
*  Keyv map meluding site boundary lLinmts

[]

¢ A lagend identifying ESC measures

*  Drawing scale

+  Morth amrow

¢  Location of anv existing or proposed building(s) or structure{s) on the sita

Exizting Contours:

Emsting elevation of the sie at 0.5-1.0 m mifervals to determine drainage patterns. Spot elevations may
alzo be required. Extend existing contours to beyond property limit by a minimum of 30 meters.

Exizting Vegetation:

Location of amy frees, shrubs, g1asses, and unique vegetation to be preserved or removed Tree hoarding
area(s) to be clearly shown.

Water Resources Location(z):

Location of any water body such as wetlands, lakes, nivers, streams, or drainage course on or adjacent to
the sife.

Regional Storm Flood Plain and Fill Regulated Areas:

Fegional flood line level, fill regulated line and reference to relavant hvdraulic medel cross-section where
applicable.

Critical Areas:

Area withm or near the proposed development with potential for senons erosion or sediment problems.

Propozed Contours/Elevation:

Proposed changes i existing elevation contours for each stage of grading. A ent/fill plan showimng existing
and proposed contours. Spot elevation for propesad conditions should also be dlnstrated.

Site Boundary Limits and Limits of Clearing and Grading:

Site boundary lmits and the liouts of all propesed land distwbing activities.

Existing and Proposed Drainage Systems:

Location and dwection of any existing/proposed storm dramage system (e.g. storm sewers, swales,
ditches, ete.) and overland flow drainage pattemns withm and adjacent to the site.

Limits of Clearing and Grading:

A line definmg the boundary of the area to be disturbed.

Stockpile and Berm Data:

Stockpile and’or berm locations, size and the diversion route of the nmeff Consideration will melude
prosimity to existing homes

Ercsion and Sediment Control Measure: Locations and Details:

Location and details for all ESC measures propesed with notes provided to direct their fiming/phasing
such that there iz an appropriate level of protection provided during all stages of constuction (s.g.
Sediment fence should be mstalled prior to any land disturbing actrvities).

O ooy ooy ooy o

Source: GGHACA, 2006.





