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Appendix C1
Summary of Landfill Monitoring Wells & Boreholes
St. Marys Landfill

Depth Below Ground Surface
Monitoring Date of T°P_°f Borehole Well Screen Sand Pack Bentonite Seal ,!V?”
Well Installation g Casing | " pepth
Screened Stratigraphy (m ags) P Bottom Top Bottom Top Bottom Top
OW1-80 27-May-80 Clayey Silt Till 0.93 7.60 6.90 6.30 7.60 6.00 6.00 5.80 Decom
OW2-80 27-May-80 Clayey Silt Till 6.40 5.80 5.20 6.40 4.80 4.80 4.60 Decom
OW3-80 27-May-80 Clayey Silt Till 1.13 4.60 4.20 3.60 4.60 3.00 3.00 2.80 Decom
OW4-80 27-May-80 Clayey Silt Till 1.03 10.50 9.80 9.20 10.50 9.00 9.00 8.80 Decom
OwW1-84 25-Sep-84 Sandy Clayey Silt Till w Gravel 0.61 9.60 8.38 7.62 9.60 6.50 6.50 5.87 Decom
OW2-84 25-Sep-84 Sand and Gravel 0.65 9.60 9.53 8.77 9.60 8.08 8.08 710 WL/S
OW3-84 24-Sep-84 Sand with Gravel 0.46 13.87 13.87 13.11 13.87 11.05 11.05 10.36 WL
OW4-84 24-Sep-84 Silty Sand / Clayey Silt 0.84 13.87 3.05 2.29 3.05 1.83 1.83 1.45 WL/S
OW5-84 25-Sep-84 Sand with Gravel 0.49 14.78 14.78 14.02 14.78 11.73 11.73 11.28 WL/S
OWe6-84 25-Sep-84 Silt/ Clayey Silt Till 0.86 14.78 3.20 2.44 3.20 2.18 2.18 1.98 WL
OW7-91 4-Oct-91 Limestone 0.77 39.22 39.01 37.49 39.22 33.83 33.83 0.50 WL /S
OWB8A-91 3-Oct-91 Limestone 0.86 32.36 32.11 30.58 32.11 26.36 26.36 0.60 WL/S
OW8B-10 25-Oct-10 Clay 0.96 6.40 6.40 5.49 6.40 4.57 4.57 0.00 WL /S
OW9A-91 1-Oct-91 Limestone 0.74 40.39 40.39 38.86 40.39 37.19 37.19 0.55 WL/S
OW9B-91 1-Oct-91 Gravel 0.84 6.55 6.10 5.18 6.55 4.57 4.57 0.60 WL /S
OW15-91 21-Oct-91 Sand and Gravel 0.85 6.20 5.49 4.57 5.49 3.91 3.91 0.60 WL/S
OW17-91 16-Nov-91 Silt Till / Sand / Silt and Sand 1.00 9.45 5.79 2.74 6.05 2.34 2.34 0.60 Decom
OW21-91 9-Dec-91 Silt and Sand Till / Silt and Clay 0.77 7.70 7.70 6.17 7.70 5188 (5.518) 0.60 WL/S
OW25-91 11-Dec-91 Silt some Sand / Gravel 0.56 10.36 9.75 8.84 10.36 7.01 7.01 0.61 WL/S
OW32-96 7-Aug-96 Silt Till 0.89 11.58 11.43 9.91 11.58 6.10 6.10 1.22 WL/S
OW32A-02 17-Sep-02 Limestone 0.45 43.28 43.28 40.24 43.28 36.58 36.58 0.00 WL/S
OW33-96 8-Aug-96 Till 0.91 13.56 13.41 11.89 13.56 9.85 9.85 1.20 WL/S
OW34-96 9-Aug-96 Silt Till 0.82 9.14 8.99 594 9.14 4.42 4.42 1.25 WL /S
OW35 0.57 42.08 Inactive
MW04-01 0.65 15.07 Inactive
MW04-02 0.71 11.97 Inactive
MWO04-03 0.74 15.82 Inactive
MWO04-04 0.77 31.57 Inactive
DP1 24-Nov-15 - 1.12 0.71 0.71 0.41 - - - - WL
DP2 24-Nov-15 - 1.16 0.67 0.67 0.37 - - - - WL
DP3 24-Nov-15 - 1.15 0.68 0.68 0.38 - - - - WL
Elevation (above mean sea level)
Monitoring ; Screened Flow Ground Top of Bottog Well Screen Sand Pack Bentonite Seal
Well Location 5 " of
Well System Elevation | Casing |p . .| Bottom Top Bottom Top Bottom Top
OW1-80 Phase II/lll | Shallow Overburden 316.02 316.95 308.42 309.12 309.72 308.42 310.02 310.02 310.22
OWwW2-80 Phase Il/Ill | Shallow Overburden NA 315.39 NA NA NA NA NA NA NA
OW3-80 Phase | Shallow Overburden 315.07 316.20 310.47 310.87 311.47 310.47 312.07 312.07 312.27
OW4-80 Phase | Deep Overburden 315.10 316.13 304.60 305.30 305.90 304.60 306.10 306.10 306.30
OW1-84 Phase | Shallow Overburden 321.87 322.48 312.27 313.49 314.25 312.27 315.37 315.37 316.00
Ow2-84 Phase | Shallow Overburden 322.19 322.84 312.59 312.66 313.42 312.59 314.11 314.11 315.09
OW3-84 Phase | Deep Overburden 314.58 315.04 300.71 300.71 301.47 300.71 303.53 303.53 304.22
OW4-84 Phase | Shallow Overburden 314.52 315.36 300.65 311.47 312.23 311.47 312.69 312.69 313.07
OW5-84 Phase | Deep Overburden 313.93 314.42 299.15 299.15 299.91 299.15 302.20 302.20 302.65
OWe6-84 Phase | Shallow Overburden 313.93 314.79 299.15 310.73 311.49 310.73 311.75 311.75 311.95
OW?7-91 Phase | Bedrock 314.50 315.27 275.28 275.49 277.01 275.28 280.67 280.67 314.00
OWB8A-91 Phase II/Ill Bedrock 314.00 314.86 281.64 281.89 283.42 281.89 287.64 287.64 313.40
OW8B-10 Phase II/lll | Shallow Overburden 314.39 315.35 307.99 307.99 308.90 307.99 309.82 309.82 314.39
OW9A-91 Phase 11/l Bedrock 317.75 318.49 277.36 277.36 278.89 277.36 280.56 280.56 317.20
OW9B-91 Phase II/lll | Shallow Overburden 317.74 318.58 311.19 311.64 312.56 311.19 313.17 313.17 317.14
OW15-91 Phase II/lll | Shallow Overburden 317.82 318.67 311.62 312.33 313.25 312.33 313.91 313.91 317.22
OW17-91 Phase II/lll | Shallow Overburden 317.39 318.39 307.94 311.60 314.65 311.34 315.05 315.05 316.79
Ow21-91 Phase | Shallow Overburden 319.99 320.76 312.29 312.29 313.82 312.29 314.66 314.66 319.39
OW25-91 Phase II/lll | Shallow Overburden 322.86 323.42 312.50 313.11 314.02 312.50 315.85 315.85 322.25
OW32-96 Phase | Shallow Overburden 322.54 323.43 310.96 311.11 312.63 310.96 316.44 316.44 321.32
OW32A-02 Phase | Bedrock 322.09 322.54 278.81 278.81 281.85 278.81 285.51 285.51 322.09
OW33-96 Phase | Shallow Overburden 320.66 321.57 307.10 307.25 308.77 307.10 310.81 310.81 319.46
OW34-96 Phase | Shallow Overburden 320.77 321.59 311.63 311.78 314.83 311.63 316.35 316.35 319.52
Ow35 312.95 313.52 270.87
MWO04-01 CKD Pile 332.90 333.55 317.83
MWO04-02 CKD Pile 329.41 330.12 317.44
MWO04-03 CKD Pile 329.33 330.07 313.51
MWO04-04 Phase I1/11l Bedrock 314.21 314.98 282.64
DP1 Phase 11/l 310.06 311.18 309.35 309.35 309.65 - - - -
DP2 Phase | 309.57 310.73 308.90 308.90 309.20 - - - -
DP3 Phase | 308.86 310.01 308.18 308.18 308.48 - - - -
Notes:

All measurmetns are in metres WL - water levels measured as part of monitoring program
ags - above ground surface S - water samples collected as part of monitoring program
MW - monitoring well - 51 mm diameter PVC NA - not available

OW - observation well - 51 mm diameter PVC; except OW7-91, OW8A-91 and OW9A-91 - 102 mm diameter PVC

DP - drive point - 19 mm diameter stainless-steel screen and galvanized steel standpipe

All measurements are based on conditions at time of construction

R.J. Burnside & Associates Limited
File: 032339 St. Marys 2016 EA HG Study Tables

Date: 5/5/2016 Page 1 of 2

Decom - decommissioned
CKD - cement kiln dust

Inactive - not currently monitored

Town of St. Marys Landfill
Environmental Assessment Hydrogeology Study

300032339.0000



Appendix C1

Summary of Landfill Monitoring Wells & Boreholes
St. Marys Landfill

Borehole Date Ground Borehole Borehole Location
Elevation (amsl) | Depth (bgs) | Depth (amsl)
BH10-91 15-Oct-91 317.37 20.12 297.25 Phase lI/111
BH11-91 10-Oct-91 316.25 17.68 298.57 Phase II/111
BH12-91 16-Oct-91 317.07 19.96 297.11 Phase lI/111
BH13-91 18-Oct-91 313.79 15.54 298.25 Phase II/111
BH14-91 21-Oct-91 317.60 7.57 310.03 Phase lI/111
BH16-91 21-Oct-91 317.24 7.32 309.92 Phase II/111
BH18-91 16-Nov-91 317.00 7.47 309.53 Phase lI/111
BH19-91 16-Nov-91 317.39 6.71 310.68 Phase lI/111
BH20-91 9-Dec-91 315.62 6.71 308.91 Phase II/111
BH22-91 10-Dec-91 314.22 4.27 309.95 Phase lI/111
BH23-91 11-Dec-91 313.97 5.18 308.79 Phase lI/111
BH24-91 11-Dec-91 313.97 4.57 309.40 Phase II/111
BH26-91 12-Dec-91 316.96 8.23 308.73 Phase lI/111
BH27-91 12-Dec-91 316.01 8.23 307.78 Phase Il/111
BH28-91 12-Dec-91 313.50 6.55 306.95 Phase II/11I
BH29-91 13-Dec-91 314.24 6.71 307.53 Phase lI/111
BH30-91 13-Dec-91 317.61 8.23 309.38 Phase lI/111
BH31-91 13-Dec-91 316.52 8.08 308.44 Phase II/111
Notes:

All measurements are in metres

amsl - above mean sea level

bgs - below ground surface

R.J. Burnside & Associates Limited
File: 032339 St. Marys 2016 EA HG Study Tables

Date: 5/5/2016

Page 2 of 2

Town of St. Marys Landfill
Environmental Assessment Hydrogeology Study
300032339.0000



Project Name: ST. MARYS LANDFILL SITE

Job No. 579=645

Client: TOWN OF ST. MARYS

Borehole Typa: W _Stem A £

Location: On Site

Borshola No.

OW1-30

Date Completed Mav 27, 1380
Gaclogist/Enginesr ESR

Elesvation Top of Casing, 3i6.324am

S

Profila Sample
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= “é Test Standpipe
— M :
2 K ; Description & Remarks " o -i.".','_ Blows/Foot Installation
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=t slotted PVC
_ pipe wrapped
, with fiberglass
= | | cloth
] | |
<] |
. '
i ; -
= i P
. | b
- 1 | ,
; !
_ l ;
a l i
] | T
| !
‘ I
- ! | |
| |
FIGURE 2.1

Conastoga - Rovers & Assaociates



Project Name:

ST. MARYS LANDFILL SITE

Jeb Ne. 979-645

Cliant: TOWN OF ST. MARYS

Berehols Typa: Hollow Stem Auger

Location: _On Sita

Borashole No. OW2=80

Datae Completed May 27, 1330

Geologist/Engineer =3R
Elevation To

B e
of Casing, 215.386m

Prafila

Sample

Depkh

{Elev.)
Stratigraphy

Description & Ramarks

Humber

Blows/Fookt

Penetration
Test
Blows/Foct

FPlezometer or
Standpige
Installation

Threadead

20 40 &0 80 Flug
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FIGURE 2.2
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Project Nama: ST. MARYS LANDFILL SITE

AMS

Jab Ne. 379=545 Borehole No. QW3=20
Client: TOWN OF ST, MARYS Data Completed May 27, 1380
Borehole Type:  Hgllow Stam Auger Gaologist/Engineer gex
Location: Elavation Top of casing, 316.137m
Profile Samole
5 Panaetration Piazometer ar
g_ *é Tast Standpige
g a
5 R ; Descripeion § Remarks 3 i E; Blows/Faot Installation
= - a | tla
2ol = g E:' § Threadead
@ I S I-
I |
|
, ! 3.8cm P

En Gray clayey silt till -

_ S = | PVC pipe
1l.8m L { Borehole
3.4m Grey, clayey silt [ | Cuttings

\ i U :
3m Grey clayey silt £ill %%-lﬁl'r‘ - _g:gicmte
= A E Sand

- 1 a
4.6m 2 185 nl 0 Well Screen
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Conestoga - Hovers & Associates



Project Name:  ST. MARYS LANDFILL SITE

Job Na. 979-645 Borehale No. W4 -30
Client: TOWN OF ST, MARYS Date Completad May 27_,_ 1380
Borehole Type: Hollow “Stem Auger Gaologist/Engineer ESR
Location: Elevation Top of Casing, 31&.12&ém
o
Profila Samole
. Fenatration Piezometar ar
.g § Test Standpipe
e Description & Remarks PR Blows/Foot Installaction
3| 2 a & 3 Threaded
Suwl a 2 & 2 Plug
e 2 | 20 40 80 80
t |- -] ] !
L | 1
i E
) Grey clayey silt eill NI PRI : 3.8em g
1.2m ! PVC pipe
1.8m Grey clavey silt 2 | ssl 53 |
~ lss-5d : Borehole
Im - Grey clayey silt till e S e : Cuttings
i
- -&-rﬁarﬁq——
- 6 | ss| 3
| 7 | sst 31
6. 1m = p-s--s.:f
|
il l
_ 9 | ssi 63
; ] Bentonite
7 , Seal
9.1lm = = 0
= ' Edlsand
10.2m = ] l
: Rock ' |
_] | | Well Screen
fa i 3.8cm x .6m
= f slotted PVC
= ! _ Pipe wrapped
_ j : with fiberglass
o | : . Jeiotn
\ E
|
|

FIGURE 2.4

Conestoga - Rovars & Associates



STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME : ST MARYS LANDFILL SITE S W oW1-84
o N 9-645 OATE coMPLETED: _SEPTEMBER 25, 1984
CLIENT TOWN OF ST. MARYS GEOLOGIST/ENGINEER : PSB
HOLE Typg . _ HOLLOW STEM AUGER GROUND ELEVATION 3% 1.7 B MiE
LOCATION : TOP OF PIPE ELEVATION. _322.484 M AMSL
RROFILE INSTALL ATION SAMPLE
= =
z 2 W oy
E - STRATIGRAPHY Locking| @ [ ¥ | >
a5 DESCRIPTION & REMARKS Threaded cap| 2 | > | £
d
o @
0.0 = 3 75mm @
21.87= d X 120 cm
- : Black Iron
P ] Casing
0.91~ <
B20.96- 5 Cement
. [ grout
- i
- Sandy clayey silt till with gravel '{i‘ Borehole
- .-“: cuttings
- ."\
~ ¥ 0 mm@ PVC
- 2 Sch. 80 pipe
- 5 ™
5 u
'\
& -
'-r
- LTI i
- i
5.87- ? Peltonite
316.00- é
6.50= : Silica
315.37= sand
8.38- ; B '__-_\\"*so m g
313.49= ’ % 760 mm
- B 10 slot PVC
9. H=~" 3sandy clayey silt till with wet s well screen| 1| 39 89
Y
B12.73= gravel ssams |
9-60"
312.27=

% REFER TO "WATER ELEVATIONS" TABLE FOR CURRENT REFERENCE ELEVATIONS
V¥ WATER FOUND 7 STATIC WATER LEVEL O GRAIN SIZE ANALYSIS S8 — SPLIT SPOON SAMPLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME : ST. MARYS LANDFII_.L SITE HOLE N9: OW2-84
JOB N?: 9=645 DATE COMPLETED: _SEPTEMBER 25, 1984
CLIENT : TOWN OF ST. MARYS GEOLOGIST/ENGINEER : PSB
HOLE Typg . _ HOLLOW STEM AUGER GROUND ELEVATION 322.25 m AMSL
LOCATION : TOP OF PIPE EL.EVATIONE* 322.841 m AMSL
PROFI MONITOR AMP
— pies INSTALLATION 3 LE
=8 STRATIGRAPHY 5 |y E
== ki o
r S Lockingl @ la| o
35 DESCRIPTION & REMARKS Threaded Cap| 3 x g
g 2
. -___-__-‘——
0.0 = H i 75 mmg
B22.25= ; x 120 cm
- Brown clayey silt till with : & Black Iron
0.91- minor gravel 5 — Casing
321.34- oo 1|88 21
a 3':“ g Cement
- ;'.} :’;_ grout
2 AL L
b
- P )
Y, |
- %R 50 mmg PVC| 2|SS| 27
- L Sch. 80 pipe|
- 0:& __:
= A0 Borshole
~ 0 g cuttings
- - 3|ss| 72
- ok
- ::-. '_
2 ol
|
- \.- -
= i
- \ EI
|7
= h\ :r_‘
7.10= ?;-, Peltonite|
3115.15= 5,«"
- f;
8.08= Z silica
- 50 m::ﬂ 4|ss 61
9.45 x 760
312.80== Brown sand and gravel o) 10 slot
9.60= PVC well
312.685= screen)
= Brown clayey silt till

% REFER TO "WATER ELEVATIONS" TABLE FOR CURRENT REFERENCE ELEVATIONS
V¥ WATER FOUND 'V STATIC WATER LEVEL () GRAIN SIZE ANALYSIS SS — SPLIT SPOON SAMPLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME : ST+ MARYS LANDFILL SITE HOLE N9: OW3-B4, CW4-84 - page 1 of
JOB N¥ : o DATE COMPLETED: SEFTPMBER 24, 1984
CLIENT : TOWN OF ST. MARYS GEOLOGIST/ENGINEER : PSB
HOLE TYPE : HOLLOW STEM AUGER GROUND ELEVATION ¥ 314.52 m AMSL
LOCATION TOP OF PIPE ELEVATIONT 315:035, 315.364 m
AM
MOMITOR sA
— sial il INSTALLATION MPLE
= -
o = ; = w
BB STRATIGRAPHY G334 Lacking] W w| ~
a 3 DESCRIPTION & REMARKS Sk Threaded Cap| 3 | x| §
33 ‘ owa-g4| = || S
0.0 = 75 mmd
B14.52~- % 120 cm
- Black Iron
- Casing
1.45= Cement grout 1|88 | 48
13.07-
1.83= 50 mmfg PVC
12.65- Sch. 80 pipe
- Interbedded moist to wet brown silty Peltonite
3.05~- sand and clayey silt with minor 2 |ss 88
B11.47- graval Silica sand
3.66= 50 mmg
310.86= x 760 mm
- 134 10 slot BVC
- 3 Bt Well Screen| 3|ss| 54
1 by
- i"‘ ﬁ.‘-(.r
- Dry brown clayey silt till with ~.‘: *;\:_:_:;;L____.— Borehole
- minor gravel .| ko .‘;ﬂ_g cuttings
- Y R
- %O 4|ss| 64
- 2:" \;'.:J_{l
' AT
- 1 [aSs 50 mmf BVC
- 1y pi—sch. 80 pipe
- ;u _:,::"'T"}l
- [y 5|ss | 180
- cl RETRY
- A BrALs
5 A
- by I PO
3 r“-‘\f,:
- y P“""-
E Ve ted
- W IO 6 |ss | 183
- \-4 Yegl
0 :. '.:":r:-h-
10.06~ o R
04 .46= :—,‘.';“{f_ ]
10.36= Moist brown clayey silt till with S peltonite| 7|ss| 150
04.16- sand and minor gravel
11.05=
03.47= o
- - ugp——051lica sand
12.19- ‘ 8 [ss| 102
02.33=-

% REFER TO "WATER ELEVATIONS" TABLE FOR CURRENMT REFERENCE ELEVATIONS

W WATER FOUND V7 STATIC WATER LEVEL O GRAIN SIZE ANALYSIS 58 — SPLIT SPOON SAMPLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME : ST. MARYS LANDFILL SITE

9=-645

HOLE N9: OW3-84, OW4-84 - page 2 of

JOB N DATE COMPLETED: SCLTEMBER 24, 1984
CLIENT TOoWN OF ST+ MARYS GEOLOGIST/ENGINEER : PSB
HOLE TYPE : HOLLOW STEM AUGER GROUND ELEVATION 314.52 m AMSL
LOCATION : TOP OF PIPE ELEVATION' _315.035, 315.364 =
AN
PROFI MONITOR
= OFHLE INSTALLATION JANRLE _
3 « 5
- STRATIGRAPHY : w -
vl DESCRIPTION & REMARKS z | > 4
al z |"| 5
-
o i @
12.19- Moist brown clayey silt till with
302,33~ sand and minor gravel 50 mmd PVQ
13.11= ——Sch. 80 pipe
301.41=| / Moist brown medium sand with fine
13.87= gand and fine gravel s 9|88 60
300.65- : §ilica sand
- Bedrocik 50 mmg
- * 760 mmf

10 slot PVC
Well screaanj

% REFER TO "WATER ELEVATIONS" TABLE FOR CURRENT REFERENCE ELEVATIONS

V¥ WATER FOUND & STATIC WATER LEVEL o GRAIN SIZE ANMALYSIS

S8 — SPLIT SPOON SAMPLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

ST. MARYS LANDFILL SITE

PROJECT NAME : HOLE N%: QW5-84, OWE-84 - page 1 o
JQB N?: 9‘645 DATE CQMFLETED’- SEPTEMBE‘R 25, 1984
CLIENT : TOWN OF ST. MARYS GEOLOGIST/ENGINEER : PSB
WOLE Typg:__ HOLLOW STEM AUGER GROUND ELEVATION " 313.97 m AMSL
LOCATION : TOP OF PIPE ELEVATIONT _314.423, 314.794
A
_ PROFILE ms"‘rgt:_‘ﬂ':on SAMPLE .
3 ] = n
Ee STRATIGRAPHY OwS-84 Lockingl W |w | ~
a3 DESCRIPTION & REMARKS Threaded Cap| % | > | %
&w 1 owe-84| 2 9
.“_-'. @
0.0 - 75 mmfx120 cm|
313.97= : Black Iron
- v Casing
- Dry gray silt with clay and minor -‘ ement grout
1.68=- finea sand : 50 mmf PVC 1188 9g
312.29= .'.“ Sch. 80 pipe
1.98-
311.99- %
= Peltnni.tnr
- Interbedded dry gray brown silt and gt 2|ss| 38
3.20- clayey silt till with minor gravel Z Silica sand
310.77= = 50 mmg
3.81= Al x 760 mm
310. 16~ T 10 slot PVC
- RS well screen| 3(ss| 48
- o B S
- E{:g ":"‘.l"'
- v B3
e RN
1 T
- el B Borehole| 4|ss| ss
= :..7; &: Ry Cuttings
- Dry brown clayey silt till with - oy
- cobbles ;'l“' ‘J:'_'_\‘:
- RPN
- 5 faasa—50 md el S{ss| 90
- 3’.:1 %’i:"":‘ Sch. 80 pipe
i [l
= 5 ::"-'?;'
" (8=
- SRELS 6(ss| 144
. A o
- l-j F:,E‘:r:":
- 1 k=t
= fis
N o fTa
¥ S Qs 7|ss| 260
11.28=- & ISk
302.69- o]
11.73- - peltonite|
302.24~
12.19= ilica sand
301.78=

V¥ WATER FOUNMD

% REFER TO "WATER ELEVATIONS" TABLE FOR CURRENT REFERENCE ELEVATIONS
O GRAIN SIZE ANALYSIS

V STATIC WATER LEVEL

55 — SPLIT SPOON SAMPLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

Ak

PROJECT NAME : ST+ MARYS LANDFILL SITE HOLE N9: OW5-B4, OW6-84 - page 2 aof
CLIENT : TOWN OF ST. MARYS GEOLOGIST/ENGINEER : PSB
HOLE Typg: _ HOLLOW STEM AUGER GROUND ELEVATION ™ 313.97 m AMSL
LOCATION : TOP OF PIPE ELEVATION' _314.423, 314.794 &
PR MOMITOR
= oL INSTALLATION SANPLE :
3 « "
z =
gy STRATIGRAPHY ¥ Wl o~
& 3 DESCRIPTION & REMARKS I =| §
au z || &
=i -
o A [
8 ¥
12.19= Dry brown clayey silt till with ' app—5ilica sand g|ss| 165
301.78= cobbles —
12 .80~ ,. ..-—-.—-—-—'50 mmf PVCH
304.17= 5 ‘-'. . Sch. 80 pipaH
- ! 9|ss| 108
- Wet brown coarse sand with gravel 1 | o tt———Collapsed
- and medium sand Ll | sand & gravel
14.33- E A
299 .64~ =3 —=50 mmd
14.78= Bedrock x 760
293.19- 10 slot BV
& Wall screa

# REFER TO "WATER ELEVATIONS" TABLE FOR CURRENT REFERENCE ELEVATIONS

¥ WATER FOUND ¥ STATIC WATER LEVEL O GRAIN SIZE ANALYSIS

SS — SPLIT SPOON SAMPLE



CLIENT:
LOCATION:;

PROJECT NAME: ST. MARY'S LAMDFRL
PROJECT MO 0545
TOWN OF ST. MARY'S
AS PER PLAN

STRATIGRAPHIC AND INSTRUMENTATION LOG
(CEOPHYSICS)

(Lot}

HOLE DESIGNATION: OWT—91

e | of 5)
DATE LOGGED: i, 1991
DRILLING METHOD: 158mm ID° HSA,

SURVEY BY HYD—ENG GEOPHYSICS INC.

| o]

GAMMA
(cpe)

APPARENT RESISTIMTY
{ohem—m)

0
1000

1

20

30 r

4.0

80

8.0

0.0 -

"o

130 F

STRATIGRAPHIC AND INSTRUMENTATION LOG Loty
(OVERBURDEN) ’
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OW7T—31
gqrge 1 of 5
PROJECT MO.: 0645 DATE COMPLETED: OBER- 4, 1991
CLIENT: TN OF ST, MARY'S DRILLING METHOD:  15%mm 1D HSA
LOCATION: AS PER PLAM CRA SUPERWSOR: JC. MUGFORD
[DEFTH | [ ELEVATION WONITOR SAMPLE
m BGS m AMSL INSTALLATION N "|'§ W
u Al A
REFEREMCE POMT (Tap of Riser), J5.270 Eli]l &
GROUND SURFACE 314 50 I E
ML—SILT{GLACIOLACUSTINE), troce to little
clay, sondy partings {up to 3mm thick) betwsen FOHCHENE =M.
vorved lominaiions o 20mm Ehi:g% non— 15
L0 cohesive, fractured (0.0 to C.B1m B '}I
: fight brawn ond meist (0.0 end 0.91m BGS),
gre?- ond wet (0.91 to 1.53m BGS)
= frace clay, non—cohesive, thin varves (2 to w
to Smm thick) with frequent sandy paortings,
-2.0 light grey cnd brawn, wef, dilatani
2Cc8
3o 311,35 n
ML—SILT(TILL), some clay, liitle sand, rrmmt :
pebbles, wery hord, cohesive, light to m m A Dmms
gray—brown, damp, one obligue fracture BOREHILE s
4.0 with silty face
= frequent cobbles, occaslonal herizontal 01 Emms
froctures, 4.6 o 5.2m BGS, wery hard, ond PFE
5.0 less gamp below 5.2M
= troce to little sand, ro opparent fractures 405
-6.0
= gugering refusal of B.4m change to 58 Z
B 1,/8" o rotory
7.0
% BENTOMITE
— ,‘E GROUT
L B0 ML-SILT(TILL}, some fine sond, some groved, =2
’ trace o jitlle cloy, exiremely dense, non— B
cohasive light brown, micést 2
9.0 E:
r":
- 10,0 %
i
é B35 [5<] >100
110 ]
F12.0 %
#
-13.0 | SP-SAND, fine to medium groined, poorly el &
graded, brown, damg fo moist £
MOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
cralk SIZE anaLyss () WATER FOUND SZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG (-1
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LAMDFEL HOLE DESIGHATION: ~-81
PROJECT MO 0645 DATE COMPLETED: SCT%EIBEH 4, 7991
CLIENT: TOWN OF ST. MARY'S DRILING METHOD: 159mm ID HSA
LOCATION: AS PER PLAN CRA SUPERWISOR: J.C. MUGFORD
DEFTH | STRATGRAPFIC DESCRIPTION & REMARKS ELEVATION WONITOR [ SAMPLE
m BGS m AMSL INSTALLATION BN
] A A
a T L
E E u
B E
= fine to medium grovel
-14.0
END OF CVERBURDEN HOLE @ 14.12 m BGS.
H15.0
- 16.0
-17.0
- 18.0
- 19.0
- 20.0
- 21,0
- 22.0
L 23.0
L 24,0
-25.0
- 26.0
HOTES: MEASURMG POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS (__) WATER FOUND 7 STATIC WATER LEVEL ¥

STRATIGRAPHIC AND INSTRUMENTATION LOG fL-o1)

(GEOPHYSICS)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OWT—91 5
PROJECT WO 0645 DATE LOGGED: &%Eﬂ 11, 1891
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 158mm ID HSA
LOCATION: AS PER PLAM SURNVEY BY HYD—EMG GEOPHYSICS INC,
| DEFTH I GAMMA APPARENT CONDUCTIVITY APPARENT RESISTIWITY
m BG6S (cpe) {ms, M) {chm—m) -
[=] (=]
5 2 8 2 g o 8 g
T [T T
T T gy 57T
i0 F L
2o - -
30 s s
a0 | [ L -
50 L | | L
ol | ]
70 F - B
8o L ! 5
1 | 1
8.0 r | | r |
i { !
100 F + ! L
1.0 B I =
120 | | L ! ; s
| I
| I
130 - | 3 | !
| L |
i | 1




STRATIGRAPHIC AND INSTRUMENTATION LOG -o2)
(BEDROCK)
PROJECT MAME: ST. MARY'S LANDFILL HOLE DESIGHATION: OW7-91
{Page 3 aof 5)
PROJECT MO 0645 DATE COMPLETED: OCTOBER 4, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: i5cm AR ROTARY /
HQ 6.4cm CORE
LOCATION: AS PER PLAM CRA SUPERVESOR: JLC. MUGFORD
3 Bilan| cR [] WR
L ed|uu] oE q AE
£ sl B0 |
MONITOR
DEPTH DESCRIPTION OF STRATA ? INSTALLATICN ﬁ E E ﬂs
[ L ¥
[
m BGS e AMSL =z x ES

- 210

- 240

I 25.0

See Owverburden log

LIMESTOME(Dundee Formotion): grey, hard,
interbeds of brown argilioceous

limestone

(os described from driling returns)

— argillocecus limestone, soft, brown,
interbeds of hord grey limestone

LIMESTONE(Luces Formation):

Joa3z

282 .50

|
s
|

154 Smmd
BOREHOUE

PROECT WAME:
PROJECT MO
CLIENT:
LOCATION:

STRATIGRAPHIC AND INSTRUMENTATION LOG fL-oa)

5T. MARY'S LAWDFILL
DE45

TOWN OF ST. MARY'S
AS PER PLAN

{GEOPHYSICS)

HOLE DESIGHATION:

DATE COMPLETED:
DRILLING METHOD:  15cm MR ROTARY
HQ 6.4cm CORE

SURVEY BY HYD-ENG GEOPHYSICS INC.

OWT g
(Page 3 of 5)
CCTOBER 11, 199

frecs]

GAMMA
(cps)

APPARENT COMDUCTIVITY

(mS,/M)

APPARENT RESISTIVITY
{chm—m)

= =)

140 t

15.0

16.0 |

10 -

1B.0 |

19.0 ¢

2000 |

220

230 |

240

[=]
—
i

T

=

=

52 WATER FOUND

HOIES: MEASURING POIMT ELEVATIONE MAY CHAMGE: REFER TO CURRENT ELEVATION TABLE
X STATIC WATER LEWVEL

MM — MNOT MEASURED




5 WATER FOUND

HOTES: MEASURING PONT ELEVATIONS MAY CHAMGE; REFER TO CURRENT ELEVATION TABLE
¥ STATY. WATER LEVEL (OCT 28, 1891) MM — NOT MEASURED

STRATIGRAPHIC AND INSTRUMENTATION LOG {L-02) STRATIGRAPHIC AND INSTRUMENTATION LOG L-az
{BEDROCE) {GEOPHYSICS)
FROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OW7-31 PROVECT MAME: ST. MARY'S LAMDFILL HOLE DESIGNATICRN:  OW7—81
(Page 4 of 5) (Poge 4 of 5)
PROJECT MO.: 0545 DATE COMPLETED: OCTOBER 4, 1991 PROECT HO.: 0645 DATE COMPLETED: OCTOBER 11, 1991
CLIENT: TOWH OF ST. MARY'S DRALLING METHOD:  15cm AR ROTARY CLIEMT: TOWN OF ST. MARY'S DRILLING METHOD:  %S5cm AIR ROTARY
HQ &.4cm CORE HQ 6.4cm CORE
LOCATION: AS PER PLAM CRA SUPERWISOR:  AC. MUGFORD LOCATION: AS PER PLAN SURVEY BY HYD—ENG GEOPHYSICS INC.
£ AR eI GAMMA APPARENT CONDUCTIMITY APPARENT RESISTIVITY
; AR u (cpe) (ms Ay (ehr—m)
MCHITOR
DEFPTH DESCRIPTION CF STRATA ? INSTALLA IO ﬁ iEI E R=
[} L ¥
H
m BGS o AMSE x z = = g 2
o a - @ =2
. T I
L 26.0 g 26.0
|
|
|
L 27.0 270 b
'
I 280 2800 i
28599
- 29.0 280
- 300 300
— few thin shale interbeds
- 3.0 M0 F 5
!
r 30 320 F L
|
- 33.0 33.0 F |
|
- 34.0 340 -
— light to dark brown, sugary to porous,’
- 5.0 gru:gulnr kexture, loyered 35.0 | i I
— grey [35.66 ic 35.8im BGS) I
- 36.0 1] woo | 30 3.0 | s
-D:ey with occasionol brown layers, brown i
T is medium to high porosity, grey roci i
is low porosity, well froctured, some small 1
- 300 | wugs end sciution cowties, stylolites 7o r r
i




INSTRUMENT. x
STRATIGRAPHIC AND INSTRUMENTATION LO :od ST RATHN: {gg e er AT Lo o2
{BEDROCK) : PHYSICS)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OWP—31 PROJECT NAME: ST, MARY'S LANDFILL HOLE DESIGNATION: OW7—81
{Page 5 of 5) {Page 5 of 5)
PROECT NO.: D545 DATE COMPLETED:  OGTOBER 4, 1991 PROECT HO: 0645 DATE COMPLETED:  OCTOBER 1%, 188§
CLENT: TOWH OF ST. MARY'S DRILLMG METHOD:  15cm AIR ROTARY CLIENT: TOWN OF ST. MARY'S DRILLING METHOO:  15cm AR ROTARY /
HO G.4cm CORE HQ 6.4cm CORE
LOCATION: AS PER PLAN CRA SUPERMSOR:  LC. MUGFORD LOCATION: AS PER PLAN SURVEY BY HYD—ENG GEOPHYSICS INC.
: E ETEET 2 [ & [4F i GANMA CONDUCTIMTY APPARENT RESISTVITY
£ orjmsl mg | o |IF L (cpa) {ms,\) {ohm—m)
WONITOR
DEPTH DESCRIETION OF STRATA ? a1 ﬁ £ E AR
o L L
K
A % | % | X
m BGS m = a . § §
(=] w 2 a e g L] 3 =] -
] | 2 [
| spg | - fractured (@ 37.95m BoS) o | !
— froctured (@ 38.40m BGS) [
— froctured (@ 38.71m BGS)
L 39,0 | — (os indicated by drilling raie) g0 b "
27528
END OF HOLE @ 39.22 m BGS.
L 40.0 I7.49 to 39.00m BGS w00 b { L
ength —1.5m |
iometer —100.6mm
Siot § 10
- 4.0 eriol —Stointess Steel Hor r
d pock Interval:
3383 to 36.22m BGS
(- Material —§ 3 Stico Sand 420 | -
|
L 430 430 | -
L 440 a0 | L
L 450 450 F L
L 46.0 46.0 L
L 47.0 aT0 t L
L 48,0 480 | { s
| |
|| ! |
- 49.0 49.0 b | | L
BOTES MEASURIMNG POINT ELEVATIONS MAY CHANGE; REFER TO CURREMT ELEWATION TABLE
X WATER FOUND T STATIC WATER LEVEL Ml — NOT MEASURED T
k




CRAIN SIZE AMALYSS (L) WATER FOUND 52

STATIC WATER LEVEL WF

STRATIGRAPHIC AND INSTRUMENTATION LOG (L) STRATIGRAPHIC AMD INSTRUMENTATION LOG fL-03)
{OVERBURDEN) {GEOPHYSICS)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: O'Wwaa -1 PROJECT WAME: ST. MARY'S LANDFRL HOLE DESSGHATION: OWBA—91
E'Ecu%T of 4 P:.Pe 1 of 4)
PROJECT NO.: 0645 DATE COMPLETED: ER 3, 1991 PROJECT MO 0645 DATE COMPLETED: OBER 11, 1091
CLIENT: TOWN COF ST. MARY'S DRILLING METHOD: 6 1,/4" ID HSA CLIENT; TOWN GF ST. MARY'S DRILLING METHOD: "6 1,/4" @) HSA
LOCATION: AS PER PLAN CRA SUPERMISOR: JC, MUGFORD LOCATION: AS PER PLAM SURVEY BY HYD-ENG GEOPHYSICS INC.
[DEFTH | STRATMIGRAFHIC DESCREP TION & FEMARKS |GEFTH GAMMA APPARENT COMDUCTIVITY APPARENT RESISTIITY
bag ] -E m a:;sF {cpa) (ms,/M) {chm—m} o
=]
REFERENCE PORT (Top of Riser L o 2 s © @ ] 2
GROUMD SURFACE (N5 ) g o a 2 o 2 8§ 8B 2 = a e
ML-SILT(FILL), some clay, some cobbles, ] 7 T 1
hard, brown, d | | | I
WL-SILT(GLACIOLACUSTRINE), little to some !
1.0 [Wfine grained sond, trace clay, fam, domp 1 10 F L o
ML/CL-SILT{TILL), some clay, some sond, some
pebbles and cobbles, extremely hard, massive,
no fracturi brown, domp
2.0 — becomes light brown to grew, lols of cobbles 20 M 1
3.0 ag o
— preferentiol porting in horizontal plone,
fewer cobbles and grovel, domp to moist
- 4.0 40 r B H
— some pebbles and smoll cocbbles
- 5.0 50 - H
— maore froctured
6.0 — fewer pebbles, some haorizontal frocturing, B0 o H
mincr wertical frocturing, less domp
L 7.0 ' 70 b - L
-B.0 a0 B o
= little fine sond, little growel, very hard, demp
fo moilst
ra.0 R o I | 3
T 1wo | - ? s
L 11.0 100 no - ‘ -
L12.0 120 | 3 | -
|
- 150 130 o - I
|
|
NOTES: MEASURMG POINT ELEVATIONS MAY CHANGE; REFER T CURRENT ELEVATION TASLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (03} STRATIGRAPHIC AND INSTRUMENTATION LOG L—03)
{OVERBURDEN) (GEOPHYSICS)
PROJECT MAME: ST. MARY'S LAMDFLL HOLE DESIGMATION: ?Fm—gf o PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGMATION: OW8A—91
e 2 of 4 2 of 4
PROJECT MO 0645 DATE COMPLETED: DBER 3. 1991 PROJECT MO 0645 DATE COMPLETED: Bc?m 11, '1991
CLIENT: TOWN OF ST. MARY'S DRILUNG METHOD: & 1/4" ID HSA CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 6 1/4° ID HSA
LOCATION: AS PER PLAN CRA SUPERWSOR: J.C. MUGFORD LOCATION: AS PER PLAM SURVEY BY HYD-ENG GEOPHYSICS INC.)
MORITOR SANPLE [pEPTH APPARENT RESISTIMTY
m BGS m AMSL INSTALLATION ﬁ S0y m BGS (ohm—m)
- o 8
E el u o o b 2
R E
| INEFAEE
|
I N
| - i 158.8m L
14.0 houlder, moist ]n'“'E 40
b15.0 150 | -
= firm, moist to wet, diatent
755 75
L 16.0 Z 5.0 | s
W, Brmome
L 1?.0 PVC PPE 1?.0 - =
L 16.0 | END OF OVERBURDEN HOLE @ 17.83 m BGS. 2T 180 - L
COMTINUED ON BEDROCK LOG
L1g.0 100 | | L :
L 20,0 2000 | - -
L 21,0 nao b - - |
[ {
L 22.0 22.0 | - L I
230 ol : . L
- 24.0 240 | | - | -
L 25.0 25.0 | - { -
|
- 26.0 26.0 | 3 ' L
! i
NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TG CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS '  WATER FOUND 57  STATIC WATER LEVEL %




STRATIGRAPHIC AND INSTRUMENTATION LOG {04 STRATIGRAPHIC AND INSTRUMENTATION LOG L-04)
{BEDROCE) (GEOPHYSICS)
PROJECT MAME: ST. MARY'S LANOFILL HOLE DESIGMATION: OWBA-91 PROJECT HAME: ST. MARY'S LANDFILL HOLE DESIGMATION: OWBA—81
{Poge 3 of 4) (Poge 3 of #)
PROECT NO.: 0645 DATE COMPLETED: OCTOBER 3, #1991 PROJECT NOU: 0645 DATE COMPLETED:  OCTOBER 11, 1891
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: mn{'&n ROTARY CLIENT: TOWN OF ST. MARY'S DRILLING METHOD:  15cm AIR ROTARY
LOCATION: AS PER PLAN CRA SUPERVISOR:  J.C. MUGFORD LOCATION: AS PER PLAN SURVEY BY Hm-mﬂ&wmcs NG,
E nITeE [ 2 [ [EEPTH T ARENT APPARENT RESISTIMITY
; wouron  [BE|4 ES | ¢ E — (eps) B (ohon=n)
DEPTH DESCRIPTION OF STRATA ? WETALLA TN EE £ E AR
o L ¥
N
m BES [ AMSE x ES x o
g g 8 8
b o g - (=] '] bt
o o s 1] (T [TT]
L 17.0 7.0 | |
- 18.0 | UMESTOME{Dundee Formation): light brown 2SR, 18.0 ¢
ta brown ond light to dark grey, fine
grained, sugory texture orgiloceous,
soft, dry
- 19.0 | (os described from drilling returns) 18.0 |
- 200 200 | L
2.0 no L
- 22.0 220 | | 1l
|
- 23.0 230 b | L
- 24.0 240 ! L
- 250 25.0 | B -
TY 26.0 | A
20 LIMESTOME{Lucas Farmation): A8 ‘%
27.0 7ot L
o
- B0 ) _ water bearing fracture (2819 to 2.0 -
28.35m BGS)
st

2 WATER FOUND

| MOTES MEASURING PCINT ELEVATIONS MAY CHANGE: REFER TO CURREMT ELEVATION TABLE
W STATIC WATER LEVEL {OCT 26,/01) MM — NOT MEASURED




STRATIGRAPHIC AND INSTRUMENRTATION 1LOG

STRATIGRAPHIC AND INSTRUMENTATION LOG -0 Lo
(BEDROCK) (GEOPHVYSICS)
PROJECT MAME: ST. MARY'S LANDFEL HOLE DESIGNATION: ?;Eh—f! 4 PROJECT HAME: ST. MARY'S LAMDFILL HOLE DESIGNATION: ?Pl'ﬂﬁ—fi [ 4)
oge 4 o oga 4 o
PROJECT MO D645 DATE COMPLETED: OCTOBER 3, 1991 PROJECT MO.: DB45 DATE COMPLETED: OCTOBER 11, 1991
CLIENT: TOWN OF ST. WARY'S DRILLING METHOD:  t1S5cm AIR ROTARY J CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 15cm AR ROTARY
HG CORE HEG CORE
LOCATION: AS PER PLAN CRA SUPERMISOR:  J.C. WUGFORD LOCATION: AS PER PLAN SURVEY BY HYD-ENG GEOPHYSICS MC.
E AL L GAMMA ARENT CONDUCTI APPARENT RESISTIVITY
e PRIETEE el % s o
MONITOR
DEPTH DESCRIPTICN OF STRATA ? INSTALLATION EE E E‘ ﬂﬁ
0 L ¥
M
m BGS m AMSL E % x o o
o
o g 8 o 2 8 8 2 o 8 g
FF=—"t58 8eveme Fal { [T I BT E T | |
. . BOREHOLE | { EIE | |
- “!llgﬁt gn{-.y 11; hrznlm. mﬁlml I:“mute | [ IRESAE] | il |
ond wgs {up to Zem thick) with colci 2 1
- 280 | infiling, stylolites SAND PG ol & - - q
— iron sigining {28.35 to 28.65m BGS)
— brown {EB.ESm fo 29.11m BGS) 167, 6mm#
~ woler bbnrin? frocture %ﬂ- 28, BGS)
- 300 | - grey (29.11 fo 29.72m BGS 300 ¢ 3 -
— woler bearing fraciure (& 79.11m BGS) 100 | 40
— brawn {29.77 to 32.00m BGS
— water bearing fracture (29.72m BGS) et
- 31.0 | - porous (29, !tn fg.a?n; %S - o b - L
— waler beor racture .02m v
— waler henr]':g fracture En 30.33m acs} e g :
- b and r.a)en water bearing frocture
L 320 | (@ SDE-tm B 320 L L
— porous (3189 to 31.55m BGS&
— waoter bearing frociure En- 3t.69m BGs)(| 25064
\‘ a3 T e |9, 33-00m BGS, SCREEN DETALS:
F 330 | C_arey 2 Screened Intervo: 330 I 5
END OF HOLE © 32.36 m BEGS. 30.58 to 3211m BES
Length —1.5m
L 540 Diameter —101.6mrm 340 L - B
) Siot § 10
Moterial —Stainless Steet
Send pack intervol: |
- 350 36.36 to 32.10m BGS 35.0 5 L
Material —§ 3 Silica Sand
- 36.0 36.0 L L |
- 37.0 370 - o L
- 38.0 380 | | - B
| ; [
- 39,0 390 L | | L
’ !
1 1 1
- 400 400 L | L | E |
i
HOTES MEASURING POINT ELEVATIONS MAY CHAMGE; REFER TO CURRENT FLEVATION TABLE
= WATER FOUND X STATC WATER LEVEL B — NOT WEASURED




STRATIGRAPHIC AND INSTRUMENTATION LOG

GRAIN SIZE ANALYSIS C:) WATER FOUND X7

STATIC WATER LEVEL

(L-0%)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OWB8B-91
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 4, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 15¢m AIR ROTARY
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
GEPTH [ STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N STW b
M A A
REFERENCE POINT (Top of Riser) 314.690 ﬁ"-l r B 1Ll &
GROUND SURFACE J13 72 R 3
For stratigraphy from 0.0 to 5.49m BGS
see log OWBA-91 CONCRETE SEAL
- 1.0
158.Bmme
BOREHOLE
- 2.0 CEMENT/
BENTONITE
GROUT
- 3.0 50.8mme
PVC PIPE
BENTONITE
L 4.0 PELLET SEAL
) f;-——smn PACK
ML /CL-SILT(TILL), seme clay, seme sand, s —WE”‘- SCREEN 1SS >100
L 6.0 some stone, very hard, medium grey to brawn, 30767 :
= [\very damp :
END OF HOLE @ 6.05 m BGS. 3
NOTES: Screened Interval:
- 7.0 1. At completion borehole remained dry. 513 to 6.05m BGS
Length —0.9m
Diameter —50.8mm
a0 Slot § 10
- Material -Stainless Steel
Sand pack interval:
3.96 to 6.05m BGS
L 9.0 Material —# 3 Silica Sand
-10.0
-11.0
-12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TQ CURRENT ELEVATION TABLE

il



STRATIGRAPHIC AND INSTRUMENTATION LOG {L-08) STRATIGRAPHIC AND INSTRUMENTATION LOG {L-oa)
{OVERBURDEN) {GEOPHYSICS)
PROJECT WAME: ST. MARY'S LAMDFILL HOLE DESIGHATION: ﬂF"HQh-N ) PROJECT MAME: ST. WMARY'S LAMDALL HOLE DESIGNATION: nm—1.r.|1 )
age 1 of 4 of 4
PROJECT MO 0645 DATE COMPLETED: TOBER 1, 1991 PROJECT HO.: 0645 DATE COMPLETED: %Eﬁ‘ 11, 199
CLIENT: TOWN OF ST, MARY'S DRILLING METHOD:  159mm 1D HSA CLIENT: TOWN OF ST. MARY'S DRILLENG METHOD: 15%mm ID HSA
LOCATION: AS PER PLAN CRA SUPERMISOR: J.C. MUGFORD LOCATION: AS PER PLAN SURVEY BY HYD-ENG GEOPHYSICS INC,
[DEPTH | STRATIGRAPHIC DESCRP TN & REMARKS ELEVATION  WOMITOR SAMPLE APPARENT RESISTMITY
m BGS m AMSL INSTALLATION _n EN I (ohm—m)
Il Al A & o
REFEREWCE POMT (Top of Riser 318,450 E1El & 2 3
BROCND SURFACE ! 31775 1 I I o i " =
For strotigraphy from 0.0 1o 6.55m BGS ] " | | | i
ses log a1 & s | ! | | I
a0 I ! |
-1.0 B3 10t —
i
2.0 20 W
Ex
&
3.0 S~ 254.0mms 30 F I
4.0 }; 40 -
&
L 5.0 F 50 | s
I
6.0 6.0 2
ML=SILT{TILL), kittke ko some fine sand and 2 ;
7.0 grovel, little o some cloy, very compacted, B Smmd 70 F
damng PVC PPE
r8.0 aa B
-9.0 2.0 F
10,0 10.0 o
158 Emrdd
110 RIGHHE 0 -
— boulder mm?'ﬁ
L 120 — gond centent increosing 120 i
H13.0 130 -
MOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIMN SIZE AMALYSIS O WATER FOUND X7 STATIC WATER LEVEL ™F




STRATIGRAPHIC AND INSTRUMENTATION LOG {L-08}
VERBURDEN)

(o

PROUECT MAME: ST. MARY'S LANDFILL
PROJECT MO 0645

HOLE DESIGHATION: OwgAa—81
E:qig:e 2 of 4)
DATE COMPLETED: CBER 1, 1991

STRATIGRAPHIC AND INSTRUMENTATION LOG [L-08)

PROJECT MAME: ST. MARY'S LAMDFILL
PROJECT HQ.: 0645

(GEOPHYSICS)
HOLE DESIGHMATION: OWaA—G1

2
DATE COMPLETED: 5%11%:!&“ .*1991

GRAIN ZTE ANALYSIS o WATER FOUMD 57 STATIC WATER LEVEL ¢

CLIENT: TOWM OF ST, MARY'S DRILLING METHOD:  158mm D HSA CLIENT: TOWN OF ST. MARY'S DRILUNG METHOD: 159mm ID HSA
LOCATION: AS PER PLAM CRA SUPERMWISOR: JLC. MUGFCRD LOCATION: AS PER PLAN SURVEY BY HYD-EMG GEOPHYSICS INC.
EWIF‘ [STRATIGRAPHIC DESCRIPTION & REMARKS  JELEVATION MOMITOR SAMPLE Lm CAMMA APPAREMT RESISTIWITY
m BGS m AMSL INSTALLATION N 5T W m EGSI {cps) {ohm—m)
1] T o
I B 8 8 8
E ] © o =] o n o
B E | T T - T
i1
| M PP TTTd
Ly |
- 14.0 40 o
- 13.0 15.0 -
- fa& biles, very dense
F16.0 wes 6.0 -
-17.0 17.0 | o
F18.0 RN 2 -
19,0 9.0 N
— becoming cloyey sili
- 20.0 2000 -
F21.0 210 -
'LEEGH T 286,41
| oo | END OF CVERBURDEN HOLE ® 21.34 m BGS. gl L
-23.0 230 + | I
- 24.0 240 F | K
F25.0 250 +
f | !
*
260 26.0 1 3
NOTES: MEASURING PORMT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG =)
PROJECT MAME: ST. MARY'S LAMDFILL HOLE DESIGMATION: Ow3A—91
(Poge 3 of 4)
PROJECT NO.: 0645 DATE COMPLETED:  QCTOBER 4, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD:  15cm AIR ROTARY
HQ CORE
LOCATION: AS PER PLAN CRA SUPERMSCR:  JLC. MUGFORD
E a1 | rH CR A WR
L ENf L QE 4q AE
§ LT L
& MOMITOR
DEFTH DESCRIPTICN OF STRATA ? INST. TiCH E? E E EH
Q L ¥
M
m BGS m AMSL £ x %
Cverburden
- 21.0
LUMESTOME{Dundes Formation): creom /beige 2
rock flour
Moo
- 230
- 240
= light brawn, softer
I 25.0
- 26.0
- 270 28075
LIMESTOME{Luces Fermation):
- 28.0
- 29.0
- 300
— lighl brown argilloceous limestone,
saft, domp
- 3.0
- J2.0 285541

STRATIGRAPHIC AND INSTRUMENTATION LOG {L-07)
(GEOPHYSICS)
PROJECT HAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OWOA—g1
(Poge 3 of 4)
PROJECT HO: D645 DATE COMPLETED:  OCTOBER 11, 1991
CLIENT: TOWN OF ST. MARY'S DRILLNG METHOD:  15cm AIR ROTARY /
HO
LOCATION; AS PER PLAN SURVEY BY HYD—ENG GEOPHYSICS MNC.
DEFTH GAMMA APPARENT COMDUCTIMTY APPAREWT RESISTIMITY
m BGS {cps) {mS,M) (ohm—m)
a a8
& € o 2 8 8 2 o 8 g
U UL INCT T
| | _
|
220 | L
230 | !
240 | | -
250 | | !
¢ I I
.0 | ' L
270 | L
80 | L
290 | | L
| '
|
oo b | ! -
3.0 | | i
1 i | L er—]
Bl 3 L —1
I 1 1
320 | | ! : L
| S S

X WATER FOUND

MaES: MEASURING POMNT ELEVATIONS MAY CHAMGE; REFER TO CURRENT ELEVATION TABLE
W STATIC WATER LEVEL [DCT 25,/91) MM — NOT MEASURED




PROJECT NAME: ST. MARY'S LANDFILL
PROJECT HO.:
CLIENT:
LOCATION:

TOWM OF ST. MARY'S

STRATIGRAPHIC AND INSTRUMENTATION LOG won
{GEOPHYSICS)

HOLE DESIGNATION: QWIA—91
{Fage 4 of 4)
DATE COMPLETED: OCTOBER 11, 1891
DRILLING METHOD:  15cm AIR ROTARY
HQ_CORE
SURVEY BY HYD—ENG GEOPHYSICS IMC.

Im ]

APPARENT COMDUCTIVITY

50
100

APPARENT RESISTIWMITY
{ohm~—m)

1000

500

g o

STRATIGRAPHIC AND INSTRUMENTATION LOG 08
{BEBRG{:E]
PROJECT MAME: ST. MARY'S LANDFILL HOLE DESIGHATION: (W3A—91
(Page 4 of 4)
PROJECT MO 0645 DATE COMPLETED: OCTCBER 4, 1991
CLIENT: TOWW OF ST. MARY'S DRELING METHOD; 15cm AR ROTARY
HQ GORE
LCCATION: AS PER PLAN CRA SUPERWISOR: JC. MUGFORD
E 51 [RN] CR [ [T}
L EM | uw OE Q AE
¢ wece 1815 B | ° | E
E
DEPTH DESCRIPTION OF STRATA ? INSTALLATHON EE £ E R=
o L ¥
W
m BGS i AMSL z X z
150 Bmma
- 33.0 H BOREHOLE
SAHO PACK
- 340 E
- 350
- 360 [ — kHght brown to buff orgBoceous
limestone, medium 1o high porosity
— lighter colored with sihight color
laminations
- 37.0 | — woter bearing fracture (@ 36.58m BGS)
- 3B.0 | — dorker colored wilh high concentrotions
of stﬁites 100 45
— waler beoring fracture {8 3B.25m BGS
— water becring frocture (& 38.40m BGS
- 39.0 | — waker beoring frociure (@ 38.86m BGS
— water beoring frociure (@ 39.17m BGS
— water beoring frociure (& 39.47m BGS
- 4000 WELL
~ 27738
END OF HOLE @ 40.39 m BGS. : .
SCREEN DETMLS;
- 410 Seresned Intervol
38,88 ka 40.38m BGS
Length —1.5m
L 420 Diamater —50.8mm
: Slot @ 10
Material —Stoinless Steel
Sond pack Interval:
- 43.0 3718 to 40.38m BGS
Material —§ 3 Silica Sond
440

370

38.0

A1.0

42.0

43.0

44.0

ms: MEASLIRING POINT ELEVATIONS MAY CHAMGE: REFER TO CURRENT ELEVATION TABLE
L WATER FOUMD F STATIC WATER LENVEL

W — NOT MEASURED




o

STRATIGRAPHIC AND INSTRUMENTATION LOG

-

GRAIN SIZE ANALYSIS

WATER FOUND SZ

STATIC WATER LEVEL

(L-08)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OWSB-91"
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 1, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERMVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS |[ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N sT W
M A A
REFERENCE POINT (Top of Riser) 318 580 | [ E E v
GROUND SURFACE J17. 74 R E
ML/CL=SILT(TILL). some clay. some sand and
small pebbles, rootlets, stiff to hard, well CONCRETE SEAL
fractured, grey to brown, damp to moist 108
1.0 - well developed sub—vertical fracture (0.3 to
: 0.45m BGS)
—-hard, some pebbles (small to large), no
obvious fracturing gg-;—é-:"&";
- 2.0
BENTONITE 2C5
GROUT
L 50.8mme
3.0 PVC Pr;E
BARELL 4
e 3Cs
- 4.0
BENTONITE
PELLET SEAL
- 5.0 4CS
31256 S
GM—-GRAVEL. fine to medium grained, some SAND PACK
sand, silt and stones, few cobbles, saturated —— WELL SCREEN 5c8
6.0 311.64
ML—SILT(TILL), little to some fine grained ' 655 100
sand and fine gravel, little clay, very 311.19
compacted, damp to maist
- 7.0 - trace fine grained sand, trace clay, SCREEN DETAILS:
extremely dense, non—plastic, laminated, Screened Interval:
light grey and brown, damp 518 toa 6.10m BGS
END OF HOLE-@ 6.55 m BGS. Length —0.9m
- 8.0 Diameter —50.8mm
Slat # 10
Material —Stainless Steel
- 9.0 Sand pack interval:
’ 4.57 to 6.55m BGS
Material —§ 3 Silica Sand
- 10.0
-11.0
- 12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

W (OCT 26, 1991)

o vl



STRATIGRAPHIC AND INSTRUMENTATION LOG

GRAIN SIZE ANALYSIS

C2

WATER FOUND

AV 4

STATIC WATER LEVEL

b 4

(L=14)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OW15-91
PROJECT NO.: 0845 DATE COMPLETED: OCTOBER 21, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEFTH | STRA ] & REMARK ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N 2 N
‘ M A A
REFERENCE POINT (Top of Riser) 318670 g '
GROUND SURFACE J1782 R E
ML/CL-SILT(TILL), some clay and sand. dam
to maoist P CONCRETE SEAL
L}
- 1.0
203.2mme
BOREHOLE
- 2.0 BENTONITE
GROUT
M.er;i
- 3.0 PVC PIPE
ML—=SILT(TILL). some clay and sand, trace y 2
gravel, slightly layered, firm, light brown, 314.13
-\damp ta moist f BENTONITE @
- 4.0 ML/CL—SILT and CLAY(GLACIOLACUSTRINE). PELLET seaL  [(3.5 =
trace gravel, little very fine sand, layered, 4.6m)
L. _tan, moist A 31325 I
SW/GW—SAND and GRAVEL, medium to coarse, AN ALK @
- 5.0 some cobbles, salt and pepper color, saturated ——WELL SCREEN (g.a 3
.am
L 6.0 ML=SILT(TILL), some clay and sand, caobbles, HELE SEELTSP'EAL
- dense, light brown, moist A 31162 4Cs
END OF HOLE @ 6.20 m BGS. .
- 7.0 Sereened Interval:
4.57 ta 5.49m BGS
Length —0.9m
Diameter =50.8mm
- 8.0 Slat # 10
Material —Stainless Steel
Sand pack interval:
L g0 3.91 to 5.49m BGS
. Material = 3 Silica Sand
- 10.0
-11.0
- 12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-16)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL . HOLE DESIGNATION: OW17-=91
PROJECT NO.: 08645 DATE COMPLETED: NOVEMBER 16, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS Emvanmf MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ? N
REFERENCE ELEVATION (Top of Riser) | 37839 g | 1] ¢
GROUND SURFACE 371739 | U E E E
ML/CL-SILT(TILL). some clay. littie sand, little
gravel, few cobbles, very sﬁyff. grey, damp CONCRETE SEAL @
50.8mmd
- 1.0 ~ very cobbly PVC PIPE
BENTONITE
GROUT 2CS
L 2_0
BENTONITE
PELLET SEAL
5 .25 =— 90.5mmse
3.0 4 . w BOREHOLE e 5
ML/SM—SILT and SAND, very fine grained, 3”’ 73
N\ compact, brown, saturated -
- 4.0 SW-SAND, little fine gravel, coarse grained, 455 20
~ well graded, compact, brown, saturated A 31307
ML/CL-SILT(TILL), some clay. little sand and ——SAND PACK
L= 0 gravel, stiff, grey, moist 58S 41
2 — sand and gravel seams, wet (4.88 to
| 4.98m BGS and 5.08 to 5.13m BGS) 371 90 [ WELL SCREEN 655 =60
ML=SILT(TILL), some sand, little to some 2 755 53
L 6.0 clay, little gravel, very hard, light brown,
; dam
- sgnd seam, wet (5.49 to 5.59m BGS) a8ss 53
- 7.0 9ss 58
BENTONITE
PELLET SEAL 1055 >50
- 8.0
- 9.0
1155 =70
END OF HOLE @ 9.45 m BGS. %21
L 10.0 SCREEN DETAILS:
Screened Interval:
2.74 to 5.79m BGS
Length —3.0m
=11.0 Diameter —50.8mm
Slat # 10
Material —PVC
Sand pack interval:
-12.0 2.34 to 6.05m BGS
Material —# 2 Filter
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS () WATER FOUND SZ STATIC WATER LEVEL ¥ (NOV 22, 19a1)




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-20}
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OW21-91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 9, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHI { & REMARKS ’ELEVATIONF MONITOR SAMPLE
m BGS m AMSL INSTALLATION NTET Y
M A A
REFERENCE POINT (Top of Riser) 320.760 B I &
GROUND SURFACE 319,99 R E
ML=SILT{TILL), little to some clay and
sand, trace gravel, damp Y . CONCRETE SEAL
= hord, moist to wet .‘;,“
50.8mma
- 2.0 ‘.,ﬁ PVC PIPE
— .rrz:.:! v
% BENTONITE
L 3.0 GROUT
0.5
- 4.0 BOREMOLE
- very hard, damp
¢ _— 1SS 68
BENTONI
ML/CL-SILT and CLAY (GLACIOLACUSTRINE). wrer PRRRIEM | gy 7
little sand and fine gravel, damp
6.0 - little ta some clay and fine sand, extremely
dense, non-cohesive, tan, damp, layared : 358 >100
- moist ——SAND PACK
— some sand and clay, little fine gravel, 438 93
- 7.0 ~ very hard, brown, damp A Jr2e2 WELL SCREEN
ML—SILT and SAND(TILL), little clay, little 555 >100
gravel, extremely hard, light brown to grey, 31229
L 8.0 \dnmp ta maist f
END OF HOLE @ 7.70 m BGS. SCREEN DETAILS:
Screened Interval:
6.17 to 7.70m BGS
L 9.0 Length =1.5m
Diameter =50.8mm
Slot # 10
Material —Stainless Sleel
-10.0 Sand pack interval:
3.33 to 7.70m BGS
Material -=§ 2 Filter
-11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS O WATER FOUND SZ STATIC WATER LEVEL ¥ (DEC 12, 1991)




STRATIGRAPHIC AND INSTRUMENTATION LOG

GRAIN SIZE ANALYSIS

-

WATER FOUND SZ

STATIC WATER LEVEL

(L=24)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OW25-91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 11, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERWISOR: J.C. MUGFORD
[DEPTH [STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N s w
. M A &
REFERENCE POINT (Top of Riser) 323,420 2 11l &
GROUND_SURFACE J22.86 R 3
OL-SILT(TOPSOIL). little sand and clay.
organics, black, moist CONCRETE SEAL
" J22.25
ML/CL-SILT, some clay, little to some sand,
- 1.0 stiff, light brown, moist, cohesive
- 2.0
1AR
190, 8mme
- 3.0 — hard, grey=brown = ROREHOLE
,“'. T
T GRour 2AR
-+ 4.0 b
A
-
2.0 - stone B PVC PIPE
3AR
- 6.0
455 41
BENTONITE
- 7.0 PELLET SEAL
SP-SAND, trace silt and fine graval, fine to e
medium grained fining upwards, very dense, salt s
- 8.0 and pepper colour, dr 555 50
- silt and clay layer E'Qc:m thick)
- medium grained, wet 1435 5y
. ——SAND PACK 6SS 37
- 9.0 GW-GRAVEL, some sand and silt, fine, wet 31393
———WELL SCREEN
ML=SILT, some sand, little to some clay, few Al 755 28
large pebbles, very stiff, light grey=brown,
-10.0 moist to wet 855 49
|~ gravel seam (Sem thick) 1 31250
END OF HOLE @ 10.36 m BGS. ’
SCREEN DETAILS:
-11.0 Screened Interval:
8.84 to 9.75m BGS
Length —0.9m
- 12.0 Diameter —50.8mm
Slot # 10
Material —Stainiess Steel
Sand pack interval:
-13.0 7.01 to 10.36m BGS
Material —§ 2 Filter
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

¥ (DEC 13, 1991)




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

HOLE DESIGNATION: OW32-96
DATE COMPLETED: AUGUST 7, 1896
DRILLING METHOD: 108mm ID HSA
CRA SUPERVISOR: J. MUGFORD

(WL-01) | &
Page 1 of 2

PROJECT NAME: ST. MARYS LANDFILL
PROJECT NUMBER: 0645

CLIENT: TOWN OF ST, MARYS
LOCATION: AS PER PLAN

DEPTH ELEV. MONITOR SAMPLE
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m AMSL INSTALLATION P m
Ly |
= | = PID |
REFERENCE POINT (Top of Riser) 325.43 é - tpp?n) ‘
GROUND SURFACE 32254 2| vl = |
ML=SILT (FILL), little sand and clay, trace ]
gravel, brown, damp ;ﬁﬁ 5 %
: CONCRETE
0.5 - light and dark grey g‘g BeaL 1cs
1.0 o
32147
"L_SILT (BURIED TOPSOIL), little sand and il f,g’ff
clay, little vegetal matter, dark brown, moist /"~ et A
15 ML=SILT (TILL), little sand and clay, firm, some LA b
! fine fracturing, highly mottied light grey and o U o 203mm @
browrs ‘ ,_f:, % BOREHOLE | 5¢g
20 - some fine sand, wet (2.0 to 2.3m BGS) ::'—4, f;f-,
— little coarse sand and fine gravel, stiff, A [
o slightly mottled, moist to wet (v (]
Bi ~ little gravel, hard augering, light brown, moist :; “
2 |7
4 1
1 _.I;i'. ﬂ'.l.
= o
A b 3Cs
kA 7
- becoming grey, moist :f:: ,7;
-3.5 A 1
A
}:‘ ':.-;‘
4.0 - grey, damp to moist 7 £
Y [
4] (%
) f.f_'.-
% f.;".-
— A b
* A o smere
A
- massive ;”u z.';'f-. o8
—5.0 ‘/: ’v;
7 Fod
A 1
—5.5
- boulder BENTONITE
5.0 GRAVEL
5CS
—6.5 — SAND PACK

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REF

WATER FOUND ¥ STATIC WATER LEVEL ¥

ER TO CURRENT ELEVATION TABLE




J‘_ O30 YA D AW B 0 P er s omn we o -
(OVERBURDEN) Page 2 of 2
PROJECT NAME: ST. MARYS LANDFILL HOLE DESIGNATION: OW32-96
PROJECT NUMBER: 0845 DATE COMPLETED: AUGUST 7, 1986
CLIENT: TOWN OF ST. MARYS DRILLING METHOD: 108mm I0 HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J. MUGFORD
DEPTH ELEV. MONITOR SAMPLE
n BGS STRATIGRAFHIC DESCRIPTION & REMARKS m AMSL INSTALLATION = = ey
Bl | 2| PO
2 B = (ppm)
=
305, ]
-4 JLSILT (WATER LAID TILL), trace to little 20k i ——
fine sand, trace clay, slightly stratified, light 2 N
¢ 75§ grey, damp to moist . R
i - 8CS
= Lso
8.5 i e—— siam 0 PVC
PIPE
.85
ML-SILT (TILL), little sand, gravel and clay, 313 i
massive, grey=brown, moist o
—0.0
7Cs
—0.5
il 2030m &
BOREHOLE
—10.0
- seams of wet sand and silt 8 10.36 to 10.58 8cs
—10.5 and 10.92 to 10.97m BGS
I
' 11.0 - massive till
acs
i WELL
l (5 SCREEN
—il.
310.
1 END OF HOLE @ 11.58m BGS iy
. SCREEN DETALS -
l —12.0 Screened Interval:
2.01 to 1.43m BGS
Length:  1.52m
Diameter: Simm
b Slot Size: #10
' —12.5 Material: PVC
Sand Pack:
8.0 to 11.58m BGS
Material: #1 Slica Sand
. —13.0
I L13.5
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
I WATER FOUND §  STATIC WATERLEVEL ¥




PROJECT NAME: ST. MARYS LANDOFILL
PROJECT NUMBER: 0845

CLIENT: TOWN OF ST. MARYS
LOCATION: AS PER PLAN

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

HOLE DESIGNATION: OW33-96
DATE COMPLETED: AUGUST 8, 1996

ORILLING METHOD: 108mm ID HSA
CRA SUPERVISOR: J. MUGFORD

(WL-02) |1
Page 1 of 3

?,,Eg;g STRATIGRAPHIC DESCRIPTION & REMARKS

ELEV.
m AMSL

MONITOR
INSTALLATION

REFERENCE POINT (Top of Riser)
GROUND SURFACE

32157
32088

ML-SILT (TOFSOIL), little sand, little vegetal
matter, dark brown, moist

ML=SILT (TILL), little sand, trace gravel and
—0.5 clay, firm, light brown, damp to moist

- massive

—1.5

- stone

—2.0

= moist

— hard, damp

A0 - massive, grey, damp to moist

—5.0 - 25mm seam of wet sand, silt and gravel @
5.03m BGS

- slightly stratified below 5.03m BG3

- highly stratified
- wet (dilatant) outwash silts

- massive, very hard, grey, damp to moist

32036

MUMBER

STATE

'N' VALUE

CONCRETE
SEAL

T

Bl

Moy

PR T

TR TR

.\X
N

B T Y
:\'.\.h‘.\.:\._

P, hITFOET
NN AN

Y
Pk
&

: 74— 203mm @
3¢ BOREHOLE

AT TRIN]
\,?‘hk\?\:\\hh
&

Y
AN
L T
™~
o

TR, T ", Y, T, L N,
WA RN NN AN AT AN
R e

W AN AR N N A N

Y

B R
)

=
A
LY
N

BT TR T
s i v
AN A
g P T
\\ '.\'\?\h?\.h‘

BENTONITE
GROUT

\ U T
AN AR
R e g
3\?“?\3‘\:\3( "

N
*
N

et b
A
Y
S,

o
R
R m, = -
e

N

ERPSET RIS
N
W AN N

L AR N

Simm @ PVC
PIPE

¥, .
WA
e "
?\:\\:\h\ :\?\.

Y
L
Y
N

BTN
N AN AN
™ LN
SN Y

N o

ICS

2cs

ics

4CS

5CS

WATER FOUND ¥ STATIC WATER LEVEL §

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT IELEVATIDN TABLE




S IRATLORAFALL ANU INSTRUMENITA T LUN LUD (L8}
(OVERBURDEN) Page 2of 3
PROJECT NAME: ST. MARYS LANDFILL HOLE DESIGNATION: OW33-98
PROJECT NUMBER: 0645 DATE COMPLETED: AUGUST 8, 1996
CLIENT: TOWN OF ST. MARYS DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN ‘ CRA SUPERVISOR: J. MUGFORD
DEPTH - ELEV. MONITOR SAMPLE
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m AMSL INSTALLATIDN " -
g 2|2 o
= | (ppm)
g 'a__, = Ppm
7| | 4—— BENTONITE
L=l L GROUT
L 7z Z
e
fz‘; fy:,:
:?"; ,xf 6imm & PVC | BCS
s 4 mm
80 by o PIPE
J”"; -f??}
—8.5 r:": f.:;
- sand and gravel, some silt, wet B.61 to 8.71Im SN
hes
= till with little gravel, damp to moist b :
—9.0 ~ cobbles @ 8.84, 8,14, 0.45 and 0.75m BGS
BENTONITE ]
| 9.5 GRAVEL 7CS
—10.0 Je—— 203mn ¢
= very moist - BOREHOLE
- hard, dry
—10.5
—11.0 BCS
SAND PACK
—11.5
- damp to moist
—12.0
—12.5 gE‘;.; » ocs
- layers of silt, sand and clay
- very moist to wet (12.70 to 12.75m BGS)
—13.0 - dry
10CS
—13.5 - some sand, hard, brown, damp to moist 307.10
Refusal /
END OF HOLE B 13.56m BGS
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND § STATIC WATER LEVEL ¥




STRATIGRAPHIC AND INSTRUMENTATION LOG -2
(OVERBURDEN) Page 3 of 3
PROJECT NAME: ST. MARYS LANDFILL HOLE DESIGNATION: OW33-96
PROJECT NUMBER: 0845 DATE COMPLETED: AUGUST 8, 1998
CLIENT: TOWN OF ST. MARYS DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J. MUGFQRD
DEPTH ELEV. MONITOR SAMPLE
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m AMSL INSTALLATION P
' g || 3| Fo
% = ; (ppm)
SCREEN DETAILS
5 d Interval:
14,5 F1E1.80 to 13,41 BGS
Length: 1.52m
Diameter: 5imm
Slot Size: #10
s S
8.85 to 13.56m BGS
Material: #1 Sllica Sand
—15.5
—16.0
—16.5
—17.0
—17.5
—18.0
—18.5
—19.0
—19.5
—20.0
—20.5
MOTES. MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
WATERFOUND §  STATIC WATER LEVEL ¥




STRATIGERAPHIC AND INSTRUMENTATION LOG HL-03)
(OVERBURDEN) Page 1 of 2
PROJECT NAME: ST. MARYS LANDFILL HOLE DESIGNATION: OW34-398
PROJECT NUMBER: 0845 DATE COMPLETED: AUGUST g9, 18886
CLIENT: TOWN OF ST. MARYS DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J. MUGFORD
DEPTH : ELEV. MONITOR SAMPLE
n BGS STRATIGRAPHIC DESCRIPTION & REMARKS m AMSL. INSTALLATION = =
w L
@ | g | =2 PID
REFERENCE POINT (Top of Riser) 32158 g [y = (ppm)
GROUND SURFACE 320.77 = | v | %
Refer to OW33-06 for stratigraphic details. Lt
|
0.5 o
I
q el 203mm 2
—1.0 we g EIGHHIL_TMLE
2
f??; ﬂ/_'::
1.5 7] [~
BENTONITE
—2.0 GROUT"
—2.5
Simm @ PVC
PIPE
3.0
—3.5
L BENTONITE
4.0 GRAVEL
—4.5 1:;:
5.0 o
55 #———— SAND PACK
—8.0
—6.5 WELL
SCREEN
SR
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATERFOUND §  STATIC WATER LEVEL ¥




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) i
PROJECT NAME: ST. MARYS LANDFILL HOLE DESIGNATION: OW34-98
PROJECT NUMBER: 08645 DATE COMPLETED:; AUGUST 9, 1996
CLIENT: TOWN OF ST. MARYS DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J. MUGFORD
DEPTH ELEV. MONITOR SAMPLE
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m AMSL INSTALLATION = —
g 2| 32| ro
§ = ; {ppm)
SAND PACK
7.5
ML-SILT (TILL), little sand, clay and gravel, b
trace cobbles, very hard, massive, brown, damp E%%IHIC?LE
L 80 to moist
: ics
—8.5 - dry to damp WELL
- wet SCREEN _
2cs
9.0
END OF HOLE @ 9.14m BGS 403
| SCREEN DETAILS
8.5 Screened Interval:
5.84 to B.09m BGS
Length:  3.05m
dors A
10.0 Material: 'PVE:
Sand Pack:
Hatorioh 91 SHek Sond
aterial:
—10.5
—11.0
—11.5
—12.0
—12.5
—13.0
L13.5
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND §  STATIC WATER LEVEL ¥




OVEABURDEN LOG MWIZAGPJ CRA_CORP GOT 61303

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVEHBUHDEN) Page 10t 5
PROJECT NAME: St. Marys Landiill HOLE DESIGNATION:  MW32A-02
PROJECT NUMBER: 645 DATE COMPLETED: September 17, 2002
CLIENT: Town of St. Marys DRILLING METHOD: MUD ROTARY
LOCATION: Town of St. Marys FIELD PERSONNEL: B. KEMPEL
SAMPLE
DerTD STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. | MONITOR INSTALLATION —
g | 2| =|w
= | &2
TOP OF RISER | 372.640 é T lo E
GROUND SURFACE | 32200 = 2| E|Elz
. [ TOPSOIL e PO
- ML - SILT (TILL), trace to with sand, trace to with 4 'j f
C 05 clay, mottled grey and brown g ?‘; g
E ; 1 B B
- 1 U B
- 1
= B B
—1.0 ] ? ?
n R
C 107
1.5 10
: "
C Y e
3 N
F ¥ A P
25 oy
2 N
C 4
—3.0 4 fﬁ é 162 mm @
5 : ﬁ g BOREHOLE
o 7
- ‘N
- - grey at 3.66m BGS § n
4.0 al
- A 7
: n
—4.5 00
L H B & 102 mm 0
r R STEEL WELL
- -: ﬁ g CASING
C n
- 10 7
s 1
. iR
100
- ZlZ
—&.0 1 A &
- . ﬁ Z GEMENT
. A GROUT
: 1
—6.5 ,//; ?
N Z0
N
c 7
N 7N
7.0 a7
C 1 H P
—7.5 19 0
- 1 4 B 51 mm @ SCH
- ’ é é 40 PVC
_—BO ﬁ ? RISER PIPE
- 1 A 7
_ 7
_ A
- N
= hol
C ZH A
ZH-a
C 2 BT
c 1k
E-34 Ak
B Pl A=f— BENTONITE
- é g 1 GROUT
C 4 [
~ 1y
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: AEFER TO CURRENT ELEVATION TABLE




Page 20l 5

MW32A-02

w AMTA M
s
= | fw)o3y
o}
TeAHILNI
HIAWNN
— I
| O ow w
5 -3 o2 - .. i z
a [ 4 -
= ES Ezz if=] ESE £a
4 T ool Z2 EQ gy & 2
2 =g b o6 9r HG
T
o
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14
o
E
z
(o]
=

DRILLING METHOD: MUD ROTARY

DATE COMPLETED: September 17, 2002
FIELD FERSONNEL: B. KEMPEL

HOLE DESIGNATION:

ELEV,

m

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

NOTES:

PROJECT NAME: St. Marys Landfill
LOCATION: Town of St. Marys

PROJECT NUMBER: 645
CLIENT: Town of St. Marys

DEPTH
m BGS

u
=

—

wn L= Q n =
=} — o o i
- - - - =
_____—_. m__._ _

4111 h_h—ln___

SqHNEEAND

:-ﬂ;_
ar
8

3
i
§_—
g
Sk




STRATIGRAPHIC AND INSTRUMENTATION LOG
(DVEHBUHDEN) Page 3of 5
PROJECT NAME: 5t. Marys Landfill HOLE DESIGNATION: MW32A-02
PROJECT NUMBER: 645 DATE COMPLETED: September 17, 2002
CLIENT: Town of St. Marys DRILLING METHOD: MUD ROTARY
LOCATION: Town of St, Marys FIELD PERSONNEL: B. KEMPEL
SAMPLE
?HE;‘('BT;I STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. | MONITOR INSTALLATION ~
i - | w
B2 |23
= |G |92
= b= w =
Z |z || =
- Z
= 5
- Z
—20.5 ﬁ
C 7
C %
C 7
=21.0 ﬁ
C 7
C Z 152 mm @
—21.5 Z BOREHOLE
- Z
—22.0 Z
- 4
- kA
:
—22.5 7
- Z
- zZ
L f, = 102 mm @
—23.0 Z STEEL WELL
= g CASING
C Z
235 ?
- Z
- - with cobbles at 23.77m BGS é
=24.0 7
- Z
C ? GEMENT
—24.5 Z GROUT
C Z
C - 2 thick quartz boulder at 24.69m BGS 7
- %
—25.0 7
: é
- é
—25.5 7
C Z
- 7z &1 mm @ SCH
—26.0 Z 40 PVC
C g RISER PIPE
- Z
- Z
— 26.5 "é =—— 102 mm @
B 7 BOREHOLE
- Z
= Z
—27.0 7
- Z
- 7 BENTONITE
%- 27.5 f/’ GROUT
af END OF OVEREURDEN HOLE @ 27.74m BGS
s28.0
ar
o
cr
8{ —28.5
zr
£r
E—29.0
é —29.5
SF
o
§ NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TQ CURRENT ELEVATION TABLE
m
]
3




PROJECT NAME: St. Marys Landftill
PROJECT NUMBER: 645

CLIENT: Town of 5t. Marys
LOCATION: Town of St. Marys

STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK)

HOLE DESIGNATION: MW32A-02
DATE COMPLETED: September 17, 2002
DRILLING METHOD: MUD ROTARY
FIELD PERSONNEL: B. KEMPEL

Page 40l 5

&

DEPTH ELEV.

m BGS STRATIGRAPHIC DESCRIPTION & REMARKS o MONITOR INSTALLATION = E; i E @
S52|8%| 8
5|09 &

= Ll
o

= N
g 1
i A B BENTONITE
—27.5 N GROUT
- 7
- BEDROCK - LIMESTONE (Dundee Formation), fight S n
—28.0 brown, competent ,}‘ g
- ZzPW=
—28.5 ? é
C 7N
r 7R
200 é f?: -5— 102 mm ®
—29. ‘N BOREHOLE
g 1 :
- N
205 N
C 7
C 77
~ 1
—30.0 g ?
B A
C 77
E 77
EE A 1
—30.5 g % g\%@ SCH
L ﬁ RISER PIPE
= Z
—31.0 é
s %
—31.5 é
E Z
- ?
m 7
—32.0 ,--é‘
C é :
—32.5 ?’
- Z
—33.0 5
: ?’
:
—33.5 Z
—34.0 g
C 7
: ﬁ
—34.5 ?
: ,/4
C 7
- 7
—35.0 :;,f

7
- f”/“
C z 3
- 7
—35.5 ﬁ
- i
c %
C %
—36.0 7
= % BENTONITE
- % HOLEPLUG
—36.5 %

BEDACCK LOG MW3IZA.GP) CRA_CORP GDT &13103

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




@ STRATIGRAPHIC AND INSTRUMENTATION LOG

(BEDROCK)

HOLE DESIGNATION:

PROJECT NAME: St. Marys Landfill
PROJECT NUMBER: 645

CLIENT: Town of St. Marys
LOCATION: Town of St. Marys

MW32A-02

DATE COMPLETED: September 17, 2002

DRILLING METHOD: MUD ROTARY

FIELD PERSONNEL: B. KEMPEL

Page 5 of 5

2
Lo STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. | monioR iNsTALLATION | @ | =1
Zm |
22|93/ 8
S| 8 i
=
L
0@
- 37.5
—38.0
—38.5 )
—39.0
—39.5
:—40 0 :f ~s—— SAND PACK
C - begin to lose drilling fluid to formation at 40.23m =
—40.5 z
:
—41.0 =
415
5 = WELL s
- =|. SCREEN
—42.0 =
—42.5 =
—43.0 =[
END OF BOREHOLE @ 43.28m BGS 278.80 =
—43.5 ' WELL DETAILS
Screened interval:
281.85 to 275.80m
L 44.0 Length: 3.05m
o Diameter: 51mm
Slot Size: 10
= 44.5 Sand Pack:
- 285.51 to 278.80m
B Material: #2 SILCA SAND
—45.0
—45.5
—46.0
— 46.5

BEDROGCK LOG MW324A GPJ CRA_CORP.GOT 61303
I T

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




Ministry of
the Environment

Eﬁ ~Ontario

Measurements recorded in:  [£] Metric [ Imperial

Well Tag No. (Place Sticker andior Print Below)

Well Record

Regulation 903 Ontario Water Resources Act

Page of

Well Owner's Information

First Name | Last Name / Organezation E-mail Address [ Vel Constructed
[/ | ¢ 3 J S 2 | by Wiell Cawrer
Mailing Address [Street Mumber/Name) | Municipality = [Province” [Postal Code 1 Ta-sphme Mo fine. area co:iﬁj
et S feom | P | (1] B | R ; |
Well Location x
Address of Well Location (Street Number/Name} Township Lot | Concession
County/District Municipality | City/Town/\illage o Province | Postal Code
| < Liz, < Ontario
UTM Coordinates | Zone Eacimg MNorihing iM'.Jrl'mipal Plar and Sublot Number | Other
|
nao |8 3|1 [TIH |7z IEHITE Al
Overburden and Bedrocic MaEenalsmbanéanment Seaimg Record {see instruchians on the bact of this fomm)]
General Colour Iest Comman Material | Other Materials General Description Fmr?;ep{h "-'T-"W
| | < i ’ |
|
|
-~ | 1
1
|
| I
Annular Space Resulis of Well Yield Testing
Depth Setat im#At] | Type of Sealant Used Volume Placed: After test of wall yield, water was: Drgw Down | Recovery
From Te (aterial and Typei () [ Clzar ard sand free Time | Water Level Time | Water Level
i 1. Other, specify fmin) | fmd  fein)| ()
5 38, e = = — | Static|
If pumping discontinued, give reason: Lewel | |
i 1| |
Pump intake set at (mdf o | | 2
: 3 : 3
2 5 Pumping rate (iimin # GEM)
Method of Construction WellUse , gl ) .
] Cable Tagk [ Diamond [ Public [J Commercial [ Mot used — : - ! | 4
T Rotary (Conventional) [ Jetting [ Domestic [ Municipal ] Dewatering ion of pumping | ; ;
] Rotsry (Reverse) [[] Driving [ Livestnck [ Test Hele ] Mesitoring hes=  min | |
[ Boring [ miaging [ irrigation [ Coaling & Alr Canditoning Final water ievel end of pusping (m®l) | g | | 10
] air percussion [ indusirial 1
L] Oter, speody [1]Dther pecrR If flawing give rate i/ GPM) 15 | | 15
Construction Record - Casing Status of Well 20 20
Dlnséde Open Hole OR Material Wk Depth (mAfi) [T Water Supsly Recommended pumg depth (mf) 1
iameter | [Galvanized, Fioreglass, | Thickness it Wl
jorin) | Goncrete, Plastic. Steell | fomin) | From Tor ¥ | L Replestnant e 25 | 25
[] Test Hole 1 1
Recommended pumg rate
v 4 ] Recharge 'Well {Wimnin £ GPAS) 30 30
[1 Dewatering \Well = i I o
i Gbsam.at'mn andior | ['Wel production (Fmin / GPM) | |
ol it 50 [ s0
[ Aneration T
{Comstruction) Bisinfeciad s I
[ Abandoned, [lyes [Jno B0 | | 80
Insufficient Supply =
Construction Record - Screen [ Abandaned, Poor Map of Well Location
Ousside: : Depih {mift) Water Quality Picass provide a map balow following instructions on the back.
Diamster Materlal Slet Mo - ) :
: o | {Plashe, Galvanized, Steel) : From | To ] Abandoned. ather, |
(ering | speiify P
|
[ Orher, specify 5 o
I | it
Water Details | Hole Diameter Z <l S
Water found at Depth |Kind of Water: [ Fresh [ |Unfested | [ Diepth (mi; | Diametes
| From To | (omin
(mift) [ Gas | [ Otner, specify [ -
Waler found at Depth [Kind of Water: [_|Fresn [ [Untested | =
(mift) [ Gas | [ Other, specify | (|
Water found at Depth [Kind of Water: [_|Fresn [_|Untested
{mift) [ Gas| [ Other, specify | :
Well Contractor and Well Technician Information e B ¥
Business Name of Well Contracior | Wet Cantractor’s Licence No.
, il || 72 |
Business Address {Street Number/Name) | Munigipality Comments:
Province Postal Code 'Business E-mail Address
| | | | Well owner's | Date Package Defivered Ministry Use Only
Bus.Telephone No. (inc. area sods) | Name of Well Teghnician (Last Name, First Name} e = e Il Audithe. B
delivered [ e s VISR Z 1) w,

Date Work Completed

Well Technician's Licence Mao. | Signaiure I:I‘f Technmaﬂ andior Contractor)

Date S‘I.Ibml!téld

ot P

| ¥es
Mo

Resees

DSDEE 1280007}

Well Owner’s Copy

- Cusen's Prnter for Oitado, 2067



Ministry of
the Environment

ﬁ)’omario

Measurements recorded in: [ Metric [ Imperial

Well Tag No. (Place Sticker andior Print Below]

Well Record

Regulation 903 Oniario Water Resources Act
Page

of

Well Owner’'s Information

First Name | Last Mame ( Organization | E-mail Address [ Wel Constructed
| i o 1% | . by Wl Owiner

htailing Address (Street Number/Name) I Municipality Province | Postal Code | Telephane No, jinc. area cods)

- - | 4 | [Ss = le = | 'J
Well Location
Address of Vel Location (Street Number/Mame} Township | Lot Concession
County/DistrictMunicipality City.n"l;owrlu'\.filiaée Provinge | F;ostal Code f

P : =l fde < Ontario [

UTh Cogrdinates Zme— Municipzal Plan-anc Sublot Number Ciner

Easting Morthing

= 1 | L~ |

NAD | 8|3

Overburden and Bedruck Haleda!smbandcnment Sealing Record (ses instuctions o the bac-cofrms form)

General Colour | Idost Comman Material

Other Materiais

General Description

Depth (md)
Fram Ta

Annular Space Results of Well Yield Testing
Depth Satat {mAi Type of Sealant Used | \eiume Placed After test of well yield. water was: | Draw Down Recovery
From To [Material and Type) | (e [ Clear and sand free | Time!| Water Level | Time | Watsr Leve!
| ] Gther, specify I U
If pumping discontinued., give reason: jStaltic] |
| Lavel |
1 | M}
Pump intake set at (mi) > |
|
= — Pumpeng rate v / GPI 3 3
Wethod of Construction WellUse GO 4
Clcable Toot [] Diamand ] Putlic [] Commescial [ Mot used y i 4 | %
. 3 ¢ 9 . Dwration of pumping
[ Rotary (Conventional) [ Jetting ] Domesiic [ Muricipal 1 Dewatering | = 5
I Rotary (Reverss) [ Driving ] Livestock [ Test Hole 1 Menitoring s LY
[ Boring [ Digging 1 Irrigation [] Cogling & &ir Conditioning Final water level end of purmping (mfil | 4o | 10
] tir pescussion T Industrial
[ Other, spesify L] Other, specing I flowing give rate (min / GPM} 15 15
Construction Record - Casing Status of Well 20 [ 20

Dgsrm Open Hole OR Material Wizl Depth (mit) [ Water Supply Recommended pump deoth (md)
iameter | (Galvanized, Fibreglass; E ‘Repiacamen
fomiin) | Concrete, Plastic, Steel) | fomin) Fram To E i HU:Eﬂ i == 25

; Recommencad pump raie
] Recharge Well (it £ GPI) 30 30
] Dewatering \Wett W 7
[] Dbservasion andior | [Wall praduction (¥mi / GPM)
Monitoring Hele
[ Aiteration _ - 50 50
{Construction) Disinfected i
[ Abandoned, [lyes [ Mo & 60
e === e Insufficient Supply = p—
Construction Record - Screen = [ Abandoned, Paos Thap of Well Location

Outside | § Death (mif Water Quality Please pravide a map below following instruclions on the back:

Diametar bicgericl Slot o et
eroy | FESHC, Galyanzed. Swesl) 2 From To [[] Abandoned, other. | = 4
| W _s,necﬁf_f £

[V . '! N ’ A
[ Othes, specify =1 3
Water Details Hole Diameter e
Water found at Depth | Kind of Water: [ |Fresh [ Untested | Depth {m) Dlameater Y
From Ta o)
() [ Gas| [10ther, specify W
Water found at Depth | Kind of Water: [ | Fresh [_Untested | . L
imeft) [ Gas| [10ther. specify
Water found at Depth; Kind of Water: [ |Fresh [ Untested B
iméfty [ Gas| [ |Otner. specify
Well Contractor and Well Technician Information { 7
Business Mame of Well Contractor Well Contraciar's Licence Mo,
l. ] > b v Y i 7 1
Business Address (Street NumoenMame) \Municipality Comments:
Province Postal Code |Buginess E-mail Address
Well pwner's | Date Package Delivered Ministry Use Cnly

Bus, Telephone No. fine. aleamdeﬂ

RN A

| Name of Well Technician (L

ast Mame, First Mame)

We]Ted'u’sctansLmNo
| [% .l |

Slgnature of Technician andfor Cantl'aﬁtur Dme Swmrmed I

information
pestane b d B e o W
d
= Date Work Comnpleted
L |Yes -
Ome P9k 20

Audit Mo

0SO6E (1Z:2007T)

Well Owner's Copy

£ Quzens Prinser for Omaria, 2007



STRATIGRAPHIC AND INSTRUMENTATION LOG

GRAIN SIZE ANALYSIS O WATER FOUND SZ

(L-09)
(OVERBURDEN) ‘
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH10—91
(Page 1 of 2)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 15, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
[DEPTH | STRATIGRAPHI IPTION & REMARK ELEVATION MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ST
: M A A
GROUND SURFACE 317.37 E el &
E
ML=SILT(TILL). little fine sand. little to some CONCRETE SEAL
clay. little gravel, stoney. soft, moist, fractured
to 0.30m 1Cs
1.0 — very hard, light brown, dry te damp
: - little to some clay, some sand, very
stiff, light to medium grey—brown, damp
- 2.0 (2=
2.1m)
- some clay, softer, massiva, moist
- 3.0
3Cs
J13
4.0 | ML—SILT(GLACIOLACUSTRINE), some cdiay, y 4
soft, layered, moist to wet, dilatant
— some clay, occasional pebble, more massive,
less layering 203 2mme
L 50 BOREMOLE -
R Ji2789
GW/SW=GRAVEL and SAND. gravel is fine, sand
is fine to coarse grained, little to some
L 6.0 |_silt, brown, saturated A 31743
ML=SILT, (GLACIOLACUSTRINE), trace to some
clay, few pebbles, slightly layered, light 31097
brown and grey, damp /- 5Cs
L 20 ML=SILT(TILL), same clay, some sand,
occasional pebbles, stones, very hard, stiff, BENTONITE
brown to dark brown, damp GrROUT
— increasing gravel content
8.0
(7.3 -
8.5m
SW-SAND, fine to coarse grained, some jgggg )
) coarse gravel, little to some silt, brown,
saturated
ML-SILT(TILL), some clay, little to some 7c5
coarse sand and gravel, few caobbles, very
- 10.0 hard, stiff, brown and grey, damp
- few cobbles
-11.0 . acs
- fine to coarse sand seam wtih somae silt
and gravel, wet (2em thick)
120 — horizontal fracturing
acs
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

STATIC WATER LEVEL ¥




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-09)

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH10-91
(Page 2 of 2)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 15, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERMISOR: J.C. MUGFORD
DEPTH | STRANIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION ﬂ 'Ts '1;4{
M A A
a T L
E E u
R E
150 10CS
- 15.0
203.2mme
BOREHOLE 1105
- 16.0
BENTONITE
GROUT
-17.0
12CS
- fine to medium grained sand seam, little
silt, wet, (Bem thick)
- 18.0 .
= trace sand, moist
13Cs
+19.0
14CS
- 20.0 LIMESTONE (BEDROCK) ?g;gg
END OF HOLE @ 20.12 m BGS. ’
- 21.0
- 22.0
- 23.0
- 24.0
- 25.0
- 26.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS O WATER FOUND XZ STATIC WATER LEVEL WP




STRATIGRAPHIC AND INSTRUMENTATION LOG

{L-10})

GRAIN SIZE ANALYSIS Q WATER FOUND SZ

STATIC WATER LEVEL

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH11-91
(Page 1 of 2)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 10, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH |STRA Hi I & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N -
M A A
GROUND SURFACE 316.25 2 lel &
R E
SM—SAND, some sill. some roois, loose, browns J76.70 CONCRETE SEAL
moist [
ML—SILT(TILL), little to some clay and =and, 1Cs
L 1.0 little gravel, hard, very stiff, light brown /‘ J15.34
and gray, damp
ML/SM—-SILT and SAND(GLACIOLACUSTRINE), fine
L. grained, little clay, trace pebbles A 3ra42
- 2.0 ML/CL-SILT(TILL). some clay, little sand, trace @D
ravel, hard, very stiff, unfractured, light brown (1.8 -
o grey. damp to moist 3.1m)
- 3.0
12 44
- 4.0 SM/ML—SILT(GLACIOLACUSTRINE), some fine v =cs
grained sand, trace clay, poorly graded, well-
iayered (undulating). tan, damp to moist
= fine sand seam, little to some silt, 203.2mme
L 50 saturated (4.45m to 4.50m BGS) BOREHOLE
4CS
- 6.0
ML/CL-SILT(TILL), some clay, some fine to o
coarse gravel, little sand, few cobbles, very
L 7.0 hard, stiff, light brown to gre¥, damp 3Cs
’ — oblique fracture with silt infilling BENTONITE
GROUT
- dry to damp
- 8.0
6CS
- 9.0
L - 2cm wet pocket (@ 9.9m BGS) 7CS
100 | _ Softer (10.0m to10.5m BGS)
-11.0
acs
- 12.0
L 13.0 ML—SILT(GLACIOLACUSTRINE), little toa some S 9cs
clay, little fine sand, occasional pebble, layered,
varved, light grey to light brown, damp
to moist
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (L=10)

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH11-21
(Page 2 of 2)
PROJECT NQ.: 0645 DATE COMPLETED: OCTOBER 10, 199
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID H3A
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHI IPTION & REMARKS ELEVATION MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ST W
¥ A A
UK
R E
- 14.0
ML—SILT(TILL), little to some fine sand and clay, JON.93 203.2mme 10CS
little gravel, very dense, hard, damp BOREHOLE
- 15.0
BENTONITE
, : : ] GROUT
- becoming silt with some sand and little
-16.0 clay, partially cemented 11Cs
ks 12¢S
LIMESTONE(BEDROCK), light grey and brown, igggg
\layered, massive / ;
~18.0 | END OF HOLE @ 17.68 m BGS.
- 19.0
- 20.0
- 21.0
-22.0
- 23.0
- 24.0
- 25.0
- 26.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS Q WATER FOUND SZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG

{L=11)

GRAIN SIZE ANALYSIS C:) WATER FOUND $Z

STATIC WATER LEVEL

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: cBH‘IE-QT
Page 1 af 2)
PROJECT NQ.: 0645 DATE COMPLETED: OCTOBER 16, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHQD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFQORD
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION] MONITOR SAMPLE
m BGS m AMSL INSTALLATION N §T v
M A &
GROUND SURFACE 317.07 2 &l &K
R E
ML—SILT(TILL), some clay, little sand, trace CONCRETE SEAL
gravel, few cobbles, soft, well fractured,
light brown to brown, damp 1CSs
1.9 — very hard, occasional fracture
[: 2_0 2Cs
- 3.0 ML-SILT(OUTWASH), some very fine grained S 4id @
sand, trace c:lu?. occasional pebble, compact,
poorly graded, tan, saturated (2.9 -
L 4.0 4.1m)
: - Ji2.98
ML=SILT(TILL), some fr:lc'.n.f. some sand, little
ravel, hard, very stiff, slight horizontal
racturing and layering, brown, damp 203.2mme
<o BOREHOLE (43
5.8m)
- 6.0
3Cs
P 3 BENTONITE
— trace to little grawvel, frequent pebbles NTONI
and cobbles, stiff, medium brown, damp aRauT
- 8.0 i
— sand, silt and gravel seam (8.23 to 6CS
8.38m BGS)
- 9.0 - wet seam
— wetl seam 7CS
-10.0
— little clay and sand, trace gravel, crumbly
and fissile, light brown—grey, dry ta damp
-11.0
acs
- dry sand seam (2cm thick)
r'll'.D
a9Ccs
-13.0
— frequent sub=—horizantal to ablique fractures,
dark brown, moist (13.4 to 14.3m EGSS
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (=1
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL - HOLE DESIGNATION: BH12-91
(Page 2 of 2)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 16, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN ' CRA SUPERVISOR: J.C. MUGFORD
DEPTH A A SCRIPTION & REMARKS [ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION U 3 N
8 |1l ¢
E
AL
L 14.0 - accasional thin varved intervals
’ 10CS
R — oblique fractures, moaist (14.94 to
130 | 15.40m BoS) , -
- little clay, trace to little gravel, hard, BOREHOLE
blocky structure, medium brown—grey, damp 11c8
- 16.0
BENTONITE
GROUT
piEq — less pebbles 12¢S
-18.0 :
- layered silts (18.29 te 19.20m BGS)
13Cs
Eii 297.87
SP—=SAND, fine grained, little to some silt, ’
poorly groded, dry 14CS
" 200 N\[IMESTONE(BEDROCK) 7| 227
END OF HOLE @ 19.96 m BGS.
- 21.0
-22.0
- 23.0
- 24.0
- 25.0
- 26.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS O WATER FOUND XZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: ST. MARY'S LANDFILL
PROJECT NO.: 0645

HOLE DESIGNATION:
DATE COMPLETED:

(L=12)

BH13-91
(Page 1 of 2)
OCTOBER 18, 1991

GRAIN SIZE ANALYSIS O WATER FOUND X2

STATIC WATER LEVEL

CLIENT: TOWN OF ST. MARY'S DRILLING METHQD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERMSOR: J.C. MUGFORD
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS : m AMSL INSTALLATION N % N

M A A
GROUND SURFACE 31379 2 el &
3 E
ML—SILT(OUTWASH).‘IittIe sand. little clay, few CONCRETE SEAL
pebbles, stiff, interlayered, brown and tan,
damp 1Cs
12,
1.0 ML/CL-SILT(TILIT), some clay, some sand, trace SELES
gravel, hard, stiff, damp
- fractured
- 2.0 2Cs
— fine to coarse grained sand seam, trace
silt, wet (2em thick)
- 3.0
3CSs
- 4.0
— horizontal fracture, shiny _— 4Cs
mmé
5.0 BOREHOLE GeD
(46 -
= no fractures observed 5:6m)
- 6.0
6CS
- 7.
o BENTONITE
GROUT
- 8.0 7Cs
- 9.0 - frequent horizontal te sub—vertical fractures,
shiny, smooth, moist (9.14 to 10.67m BGS) 8cs
- 10.0
= dry to damp
= 11.0 acs
- little to some clay, damp
-12.0
ML—SILT and SAND(TILL), little gravel, trace to 0L
little clay, compact, non—cohesive, tan ta light 10Cs
brown, moist, partially cemented
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

(L-12)

GRAIN SIZE ANALYSIS

() WATER FOUND SZ STATIC WATER LEVEL

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH13-91
(Page 2 of 2)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 18, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION U g i)
M A A
SR
R ;
203
140 BﬂREzl-T(;."E- @
' BENTONITE (13.3 o
T 14.8m)
— very moist
- 15.0 12C3
\LIMESTONE(BEDROCK) & 25828
-16.0 | END OF HOLE ® 15.54 m BGS.
- 17.0
-18.0
- 19.0
- 20.0
- 21.0
- 22.0
- 23.0
- 24.0
- 25.0
- 26.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

b 4




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-13)

GRAIN SIZE ANALYSIS C::) WATER FOUND

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH14-91
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 21, 1991
CLIENT: TOWN OF ST. MARY'S ORILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRI & REMARK “ELEVATION MONITOR SAMPLE |
m BGS m AMSL INSTALLATION LN.I ? '@
Y A A
GROUND SURFACE 317.60 2 &l &
R E
ML/CL-SILT(TILL), some sand and clay. damp CONCRETE SEAL
- 1.0
- 2.0
203.2mme
BOREHOLE
=3 e
H ML-SILT(GLACIOLACUSTRINE). some clay. little 7 20
fine grained sand, few pebbles, soft to firm,
layered, light brown to brown. maist 1cs
L 4.0 BENTONITE
GROUT
o
ML=SILT(TILL). little to some sand, little <
L 50 clay, trace gravel, few cobbles, firm, light 2Cs
. | _brown, moist A F12 42
ML-SILT(OUTWASH), liitle to some very fine sand|
trace clay, occasional pebble, compoct, tan, wet 3Cs
L 60 — occasional fine to medium grained sand
: seam, wet (2em thick)
J11.20
ML/CL-SILT(TILL), some clay and sand. troce
gravel, very stiff, medium to dark brown, moist 4Cs
- 7.0 -~ damp
J10.03
END OF HOLE @ 7.57 m BGS.
- 8.0
- 9.0
-10.0
-11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

M

STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-15)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH16-91
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 21, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERMISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N s W
: M A A
GROUND SURFACE 317.24 B |E| &
! R E
ML—-SILT(TILL). some clay and sand, damp to CONCRETE SEAL
moist
- 1.0
- 2.0
203.2mms
J14.50 BESHOE
30 ML/CL~SILT and CLAY(GLACIOLACUSTRINE), trace
: to little fine sand, layered, firm. tan to light @
M\ brown, moist 1 31389 27 -
ML—=SILT(TILL), some fine grained sand, little /J ' ;
L 4.0 clay, firm, tan, saturated 1343 ggr;‘tr;?rmm 3.4m)
SW-SAND, coarse grained, little silt, little
gravel, little fine grained sand, saturated 2cs
- 5.0
3Cs
- 6.0
- some gravel o)
- J10.53
L 20 ML/CL=SILT(TILL). some clay, stiff, brown,
: damp to moist
~ fine to medium grained sand seam, wet 308.92
-\(QDcm thick) [
L 8.0 END OF HOLE @ 7.32 m BGS.
- 9.0
-10.0
-11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS C::) WATER FOUND SZ STATIC WATER LEVEL ¥




STRATIGRAPHIC AND INSTRUMENTATION LOG L-17)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH18—91
PROJECT NO.: 0645 DATE COMPLETED: NOVEMBER 16. 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ?_ v
M & A
GROUND SURFACE 317.00 2 L&l &
R E
GM—-GRAVEL(FILL). - sorme silt. some sand. loose CONCRETE SEAL
brown, moist
ML—SILT(TILL), some sand, little to some clay, a9
- 1.0 little gravel, hard, light brown, damp to
moist
- 1SS 50
190.5mme
BOREHOLE
- 3.0 ~ damp
255 32
ML/CI:—SILT and CLAY(GLACIOLACUETRINE). i BENTONITE
- 4.0 occasional pebble, hard, layered, damp GROUT 355 48
- 5.0 ML—SILT(OUTWASH), little sand and clay, J"?'"? w2 I
M\ fining upwards, very dense, brown. wet, dilatant /| S77.77
ML=SILT(TILL), some sand. some clay, little 5SS 79
L 6.0 gravel, grey—brown, hard, damp to moist
SW-SAND, trace silt, well graded, medium Bl 655 27
. dense, salt and pepper colour, saturated A 3raze
- 7.0 ML/CL=SILT(TILL), some clay, some sand, little
gravel, hard, grey-brown, damp 758 43
END OF HOLE @ 7.47 m BGS. R
- 8.0
- 9.0
-10.0
-11.0
- 12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS (D  WATER FOUND SZ STATIC WATER LEVEL W2




STRATIGRAPHIC AND INSTRUMENTATION 1LOG

(L-18)

GRAIN SIZE ANALYSIS Q

WATER FOUND X2

STATIC WATER LEVEL YW

(OVERBURDEN)
PROJECT NAME: Sf. MARY'S LANDFILL HOLE DESIGNATION: BH19—91
PROJECT NQ.: 0645 DATE COMPLETED: NOVEMBER 16, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm 1D HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMP
m BGS m AMSL INSTALLATION i N :
M A A
GROUND SURFACE 31739 g z L
] E
ML/CL—SILT(TILL). some clay and sand, maist CONCRETE SEAL
-1.0
- 2.0 SW/GM-SAND and GRAVEL, little silt, loose, J14:56
wet, occasional silt layer 190.5mme
BOREHOLE
- 3.0
BENTONITE 153 A%
GROUT
- 4.0
-~ cooarse grained sand
L 255 80
5.0 < - J12. 368
SM=SILT and SAND, very fine grained, ver
dense, light brown, wety he. gl b ¢ [ W<
ML/CL-SILT(TILL), some clay, seme sand, little
- 6.0 gravel, hard, medium brown=grey, damp
355 76
| ., | END OF HOLE @ 671 m B6s. FHENSE
- 8.0
-9.0
- 10.0
~11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (L=19)

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH20-91
PROJECT NQO.: 0645 ‘ DATE COMPLETED: DECEMBER 9. 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm 1D HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH |5 HI IPTION & REMARKS ELEVATION| MONITOR . SAMPLE
m BGS m AMSL INSTALLATION ¥ 51w
M A A
GROUND SURFACE 31562 2 el &
R E
ML=SILT(TILL). little to some clay and sand,
trace gravel, hard, damp CONCRETE SEAL
- 1.0 155 69
74
ML-SILT(TILL, REWORKED LACUSTRINE), some 514.09 255 69
L 2.0 clay, trace to little fine sand, hard, light
brown, damp 190.5mme
- few dark brown moist clayey seams, few 37309 BOREHOLE 3ss 91
small pebbles, no obvious layering &
L 3.0 = laminated silt and clay layers, hard,
" light brown. damp 455 a6
ML/SM=SILT(LACUSTRINE), little to some
very fine sand, trnice clay, tan, dilatant, ggh&‘l."ngITE
B wet, dense, trace layering, non—cohesive
4 - very dense, slight layering, few dilatant J11.50 5SS 77
sand pores 655 76
= undulating silt and sand bedding layars
L <o (2 to 4em thick 7SS 67
’ ML=SILT(TILL), some clay and sand, trace
gravel, hard, brown .
- fine to medium sand and silt layers, wet 855 54
L 6.0 (0.5 to 1.5em thick @ 4.27, 4 36, 4.45 and
: 4.54m BGS)
— little to some =and, few large pebbles, 955 54
extremely hard, domp
L2 o \— little gravel f e
END OF HOLE @ 6.71 m BGS.
- 8.0
- 9.0
- 10.0
-11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CULRRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS (D WATER FOUND SZ STATIC WATER LEVEL W2




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-21)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH22 -9
PROJECT NO.: DATE COMPLETED: DECEMBER 10, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERMSOR: J.C. MUGFORD
[DEPTH | SIRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION]| MONITOR SA
m BGS m AMSL INSTALLATION N N
M A
GROUND SURFACE 371422 g b
R E
SW-3AND, little silt, trace gravel, fine to
medium grained, loose, brngn. saturated 35 B CONCRETE SEAL| 1SS 21
ML—SILT(TILL), some sand, little gravel, ’
- 1.0 L. trace to little clay, hard, brown, maoist 371315 255 74
GW-GRAVEL, some sand, little silt. saturated |  , L omme
ML=SILT(TILL), some =and, little clay and 2 3ss 53
L5 0 gravel, hard, light brown, moist
z BENTONITE
GROUT
455 50
L 3.0 - some clay, grey
— very stoney (3.66 to 4.27m BGS) 358 40
- 4.0
END OF HOLE (REFUSAL) @ 4.27 m BGS. G
- 5.0
- 6.0
- 7.0
-8.C
- 9.0
- 10.0
- 11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS WATER FOUND SZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-22)
- (OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL I HOLE DESIGNATION: BH23—91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 11, 1991
CLIENT; TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ? N
M A A
GROUND SURFACE 31397 e |1 E‘
R
ML=SILT(LACUSTRINE). little to some very fine
sand, trgca clay, ocg:usionul small pebblg. 313.57 CONCRETE SEAL| 1S5S 25
non—cohesive, medium dense, tan. moist f 31327
L 1.0 ML=SILT(TILL), some sand. little clay, little s8g 55
gravel, stiff, brown, damp
SM-SAND and SILT, some gravel, very 372.45
dense, brown, moist to wet f ;%%E:OTE ass 38
- 2.0 ML=SILT(TILL), some clay and sand, trace
gravel, hard, brown, damp to maoist
= stones and grawvel (2.29te 3.05m BGS)
- 3.0 = damp gggmmm
455 60
- 4.0
— stoney
L 5.0 555 >100
END OF HOLE @ 5.18 m BG=. W7
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
-11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE aNALYSIS ()  WATER FOUND SZ STATIC WATER LEVEL W2




STRATIGRAPHIC AND INSTRUMENTATION LOG 23
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH24-91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 11, 199i
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
BEPTH | GRAPHIC DES N & REMARK [ELEVATION] MONITOR SAMPLE
m BGS : m AMSL INSTALLATION N TV
M A A
GROUND SURFACE 31397 g Il &
: R E
ML=SILT(TILL), some sand and clay, little
gravel, hard. light brown, damp CONCRETE SEAL
1AR
1.0
— stoney, brown 190.53mma
BOREHOLE
- 2.0
2AR
gﬁNTT”E
L 5.0 o
- 4.0 SAR
END OF HOLE @ 4.57 m BGS. .
L 5.0
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
- 11.0
- 12,0
L 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS C:) WATER FOUND SZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-25)

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH26-91
PROJECT NO.: 0643 DATE COMPLETED: DECEMBER 12, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 895mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ? v
M A A
GROUND SURFACE 316.96 g Il &
R E
ML=SILT(TILL), some clay and sand. little
gravel, hord, grey—brown, moist, cohesive CONERETE. SEAL
= s = 15.9.
10 WL /SM=SILT(LACUSTRINE), some fine sand, Tttie| ~'=>°° 158 38
clay. very dense, tan, moist to wet, faint
layering, non—cohesive
JI15.13 255 40
- 2.0 ML—SILT(TILL, REWORKED LACUSTRINE), some
fine sand, little to some cdlay, trace gravel
light grey—brown, damp to moist, cohesive
—occasional clay seam with thin (.5em thick) 160.8mme 333 28
L 30 silt and fine sand layering, damp to maist, BOREHOLE
occasional moist obligue fracture 4SS 18
= trace fine pebbles ’
- 4.0 555 47
. BENTONITE
12 24 GROUT ;
L 5.0 GW—-GRAVEL, some sand, trace silt, stoney, wh 655 76
. very dense, saturated
- - 3771.63
SW=SAND, some gravel, fine to coarse grained, 755 43
very dense, salt and pepper colour, saturate 311.02
-6.0 ML/SM=SILT, some fine sand, trace clay, jlé 2
N\ tan. saturated J : ass 36
ML=SILT(TILL)., some sand and clay, trace to
L7 0 little gravel, hard, light grey=brown, damp
? to maoist
L 3.0 [ 9558 80
END OF HOLE @ 8.23 m BGS. ;
-9.0
- 10.0
-11.0
-12.0
-13.0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TQ CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS Q WATER FOUND 7 STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG

GRAIN SIZE ANALYSIS Q WATER FOUND

57

{L-28)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH27-91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 12, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHQOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & ARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION E 3 N
M A A
GROUND SURFACE J16.01 2 Il %
R E
ML=SILT(TILL). some sand and clay. little
gravel, Ii(ght brown, damp y CONCRETE SEAL
-1.0
ML-SILT(LACUSTRINE), sorme clay and fine sand, 4 155 40
L 2.0 dense, tan, damp, layered
190,5mme
L 30 BOREHOLE
258 47
L 4.0 SW-S5SAND, some gravel, fine to coarse grained, S1&e0
well graded, very dense, saturated \
s
50 ML—SILT(TILL), some sand and clay, little 3129 3ss 50
" =- gravel, very hard, light brown, domp to maist
- 6.0
455 =50
- 7.0
L 8.0 355 94
END OF HOLE @ 8.23 m BGS. b
- 9.0
-10.0
-11.0
-12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: ST. MARY'S LANDFILL

(L-27)

HOLE DESIGNATION: BH28-91

GRAIN SIZE ANALYSIS D WATER FOUND 5§72

PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 12, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
'DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION MONITOR SAMPLE
m BGS m AMSL INSTALLATION n ? U
M A A
GROUND SURFACE 31350 g L] &
: R E
ML=SILT(TILL), some sand and clay, little
gravel, very stoney, hard, brown, damp CONCRETE SEAL
- 1.0
185 32
- 2.0
190.5mme
BOREHOLE
- 3.0
255 44
- maist BENTONITE
GROUT
- 4.0
— damp
35S
- 5.0
- 6.0
483 54
END OF HOLE @ 6.55 m BGS. b
- 7.0
- 8.0
- 9.0
- 10.0
-11.0
-12.0
-F13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

STATIC WATER LEVEL ¥




STRATIGRAPHIC AND INSTRUMENTATION LOG P
' (OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH29-91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 13, 1991
CLIENT: TOWN OF ST. MARY'S : DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ?' N
M A A
GROUND SURFACE J14.24 e I &
R E
GW—GRAVEL(FILL), some silt and sand, dense,
moist CONCRETE SEAL
- 1.0 ML=SILT(TILL). some clay and sand, little J13.33
gravel, hard, brown, damp
o0 158 32
— sand seam (0.5¢m thick) 190.5mme
BOREHOLE
- 3.0 — very hard
2SS 43
BENTOMITE
L 40 GROUT
L 5.0 358 66
- 6.0
4SS 86
;o [ END OF HOLE @ 671 m Bes. J07.53
L 8.0
- 9.0
- 10.0
L 11.0
= 12.0 E
L 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS (D  WATER FOUND SZ STATIC WATER LEVEL W2




STRATIGRAFPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: ST. MARY'S LANDFILL
PROJECT NO.: 0645

HOLE DESIGNATION:

DATE COMPLETED:

(L-29)

BH30-91
DECEMBER 13, 1991

GRAIN SIZE ANALYSIS Q WATER FOUND N7

CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION RN
M A A
GROUND SURFACE 31267 g &l &
R E
ML—SILT(TILL)., some sand and clay, little
gravel, stoney, hard, brown, damp CONCRETE SEAL
1AR
-1.0
- 2.0
ML-SILT(LACUSTRINE), some clay, little to 21348
some fine sand, medium dense, tan, moist 180.8mme 2AR
- 3.0 374.56 BOREHOLE
ML/SM=SILT(OUTWASH), some fine sand, trace
clay, very dense, tan, wet 353 72
- fine to medium grained sand and silt seam,
L 4.0 wet (3.35 to 3.51m and 3.81 to 4.11m BGS)
- occasional pebble, coarsely layered, 455 >50
very dense, wet BENTONITE
GROUT
| 5 o - silt with little fine sand and clay 558 >100
ML=SILT(TILL). some clay and sand, littie i
gravel, stoney, very hard, brown, damp BSS 36
- 6.0 — moist
7538 36
- 7.0
- 8.0 855 69
END OF HOLE @ 5.23 m BGS. 509.58
- 9.0
-10.0
-11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

STATIC WATER LEVEL XF




STRATIGRAPHIC AND INSTRUMENTATION LOG

S

GRAIN SIZE ANALYSIS Q WATER FOUND S7

STATIC WATER LEVEL 3P

(L--30)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH31-91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 13, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ST
M A A
GROUND SURFACE 316.52 g |L] &
R E
ML=SILT(TILL), some sand and clay, trace
gravel, hard, brown, damp CONCRETE SEAL
- 1.0
i 1SS 49
190.5m
L 3.0 ML /SM=SILT(LACUSTRINE), little fine sand, .78 BﬂREHnTE
) little to some clay, hard, tan. moist to wet
gradational Iuyerin? 255 58
= silt with some fine sand (3.20 to
3.51m BGS)
- 4.0
ML—SILT(TILL), some sand and clay, little D EEnTONIE
gravel, hard, brown, damp
L 50 358 52
- 6.0
4SS 46
- 7.0
= very hard, dry to damp
L 20 e 558 =100
END OF HOLE @ B.08 m BGS. ’
- 9.0
- 10.0
-11.0
-12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE




Appendix C4

Landfill Test Pit Logs

St. Marys Landfill

Test
Pit No

Depth
Interval

Soil Description

Soil
Sample
No. Depth

Groundwater

TP 1

0.25

0.30

0.25
0.30

2.10

Elevation: 314.61 masl

Medium grey clayey SILT; friable; contains roots;
moist (FILL)

Dark grey SILT, organic matter (TOPSOIL)

Medium grey silty CLAY, some sand, some gravel;
bedded to 0.66 then massive; stiff to very stiff; moist
(TILL)

Becoming gravelly at bottom of pit with sandy seams,
trace cobbles; wet

S1 045
S2 1.0

No water seepage observed

TP 2

1.75

Elevation: 316.14 masl

Light to medium grey gravelly SILT, some clay, some
sand, some cobbles; weathered; soft to firm; moist
becoming wet around 1.0 m

Becoming sandy at bottom of pit

Steel pipe in pit bottom (FILL)

S1 1.05
S2 1.75

No water seepage observed

TP 3

2.70

Elevation: 318.52 masl

Medium grey gravelly sandy SILT, trace clay, some
cobbles (rounded to subrounded); loose to soft; some
caving of pit sidewalls; moist (FILL)

Wet seams and inclusions of stiff clay and hard till
below 2.2 m

S1 1.05
S2 225
S3 270

No water seepage observed

TP 4

0.20

2.30

0.20

2.30

2.60

Elevation: 316.34 masl
Medium brown SILT, some organic matter (TOPSOIL)

Light brown SILT, some gravel, some sand, trace
cobbles, trace boulder; seams of stiff clay; stiff;
weathered (FILL)

Black SILT, some sand; wire fragment; slight odour;
moist (FILL)

S1 1.00

No water seepage observed

TP 5

0.60

1.90

0.60

1.90

2.00

Elevation: 318.29 masl

Light brown cobbly SILT, some sand, some gravel,
loose, friable; moist (FILL)

Light grey SILT and fine SAND; low plastic; massive;
dense; moist (native waterlaid deposit)

Medium grey SILT and CLAY, some sand, some
gravel, trace cobbles; hard; moist (TILL)

S1 1.40

S2 2.00

No water seepage observed

R.J. Burnside & Associates Limited
File: 032339 St Marys EA Test Pit Logs 2015 Nov.xlsx

Date: 5/3/2016

Page 1 of 3
Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

300032339.0000




Appendix C4

Landfill Test Pit Logs

St. Marys Landfill

Test
Pit No

Depth
Interval

Soil Description

Soil

Sample

No.

Depth

Groundwater

TP 6

0.70

0.70

2.50

Elevation: 314.10 masl

Light brown silty SAND and GRAVEL, some cobbles;
compact; saturated

Light grey SILT and fine SAND; low plastic; massive;
dense; moist (native waterlaid deposit)
Becoming saturated around 2.3-2.4 m

S1

S2
S3

0.35

1.2
2.5

No water seepage observed
Cattails in water filled
depression nearby likely due
to poor drainage and not a
shallow water table

TP 7

2.20

Elevation: 314.93 masl

Light brown sandy, gravelly SILT, some cobbles
(rounded/subrounded), trace small boulders; massive;
stiff; moist (FILL)

Caving sidewalls

Becoming saturated around 1.9 m

S1
S2

1.4
2.2

No water seepage observed

TP 8

0.25

0.25

1.50

Elevation: 314.62 masl

Medium brown SILT and CLAY, some organic matter
containing roots; friable; moist to wet (TOPSOIL)

Medium grey-brown SILT and CLAY, trace sand, trace
gravel, trace cobbles; fractured to 0.5 m very stiff to
hard; moist (TILL)

S1

0.90

No water seepage observed

TP 9

0.30
0.60

0.75

0.30
0.60
0.75

1.40

Elevation: 314.14 masl

Dark brown SILT, some fine sand, some organic
matter; wet (TOPSOIL)

Meduim brown SILT, fine sand; moist

Mediumb rown silty fine to coarse SAND & fine
GRAVEL; loose to compact; wet

Light grey silty fine SAND; varved; dense; moist

S1

S2

0.65

1.30

No water seepage observed

TP 10

0.15

0.15

1.00

Elevation: 312.47 masl

Medium brown SILT, some sand, some gravel, some
organic matter (TOPSOIL)

Meduim brown SILT, SAND, GRAVEL (rounded),
ROCK fragments (angular) (FILL)

Difficult to dig below 1.0 m due to amount of rock
rubble

S1

1.00

Water seepage around
1.0m

R.J. Burnside & Associates Limited
File: 032339 St Marys EA Test Pit Logs 2015 Nov.xlsx

Date: 5/3/2016

Page 2 of 3
Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

300032339.0000




Appendix C4
Landfill Test Pit Logs

St. Marys Landfill

Soil
Test Depth Sample
Pit No Interval Soil Description No. Depth Groundwater
TP 11 Elevation: 313.23 masl
Medium grey SILT and CLAY, some sand, trace
0 - 0.30 :
gravel, some organic matter (FILL)
Medium grey CLAY and SILT, some sand, trace
0.30 - 1.40 |gravel, trace cobbles (rounded); weathered to 1.3 m; S1 1.30
very stiff to hard; moist (TILL) No water seepage observed
TP 12 Elevation: 314.14 masl
0 - 0.10 |Dark brown SILT, organic matter (TOPSOIL)
010 - 1.30 Light grey—brown SIL_T, some clay, trace sand, trace s1 1.30
gravel; stiff to very stiff; moist No water seepage observed
TP 13 Elevation: 315.86 masl
0 - 015 Medium grey CLAY and SILT, trace organic matter;
' loose; moist
Medium grey CLAY and SILT, trace sand, trace
0.15 - 1.30 (gravel, trace cobbles; weathered to 0.7 m; very stiffito | S1 ~ 0.80
hard; moist (TILL) No water seepage observed
CKD Elevation: 323.94 masl|
0 - 030 Dark Brown SILT, some organic matter; moist
7 [(TOPSOIL)
0.30 - 0.50 [Light grey, silt like, loose, dry (cement kiln dust) S1 0.50

No water seepage observed

Logged on November 5, 2015 by J. Rutherford
All measurements are in metres unless otherwise indicated.

Soil samples will be retained for three months from date of report.

R.J. Burnside & Associates Limited
File: 032339 St Marys EA Test Pit Logs 2015 Nov.xlsx
Date: 5/3/2016

Page 3 of 3
Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

300032339.0000
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MISS-ROCK-2 041112056AARCK.GPJ GAL-CANADA.GDT 4/1/05 JDR

PROJECT: 04-1112-056 RECORD OF DRILLHOLE: BH-S3 SHEET 1 OF 6
LOCATION: N 47868429 ;E 488576.4 DRILLING DATE: Aug. 7, 2003 - Aug. 13, 2003 DATUM: NAD 83
INCLINATION: -80° AZIMUTH: — DRILL RIG: CME 75
DRILLING CONTRACTOR: ALL-TERRAIN
) ]I‘-‘ g om BD- Bedding PL - Planar PO- Polshed BR - Broken Rock
= Faul - - -
‘é’ S 8 < || SHR- Shear CO- Contadt UN- Unduating S S e NOTE For addiional
sal 8 — S |z %] VN -ven OR-Orhogonal  ST- Stepped Ro- Rough ofa B NOTES
wE 4 DESCRIPTION g ELEV. § O £[ie -Conjugate  CL-Cleavage IR - Iregular MB- Mechanical Brealeymbols. WATER LEVELS
E %’ 2 N % DEPTH E ég RECOVERY RQD FRSS(' mglscONTINUITYDATA Mm%%%qn a‘,:?f" INSTRUMENTATION
ao. R - ] iy S
a ‘:Ej 5 G 7 & [domesd s * per.anjasee 33":‘:5 TYPE ANDSURFACE | K emies | jodex |0’
S T | 39| 8898| 3898 | w28 | o528 o582 T gege
GROUND SURFACE =
325.03 f
) || |
B UPPER GLACIAL TILL (0.0m to 5.39m) 0.00 Top of CasnZ V] V47
L Stiff to hard, medium reddish brown alev. 325.75 %é é%
- becoming medium dark grey below 3 m, T’°P °;£P° | /g ?%
B moist, massive textured SILTY CLAY e /% Z%
E with sand and trace to some matrix %é ?%
B supported gravel, occasional cobbles ///g 'é%
s and boulders of limestone, dolostone 1 %é Z/
- &1 | and igneous composition. ?/éé ﬁ%
|— @ A [
B 3 o /
z /%f / 4
N -
ol | Nk
K & 72207
i z Concrete %é 'Ié’% x
B g Seal in Uppe /f %
|3 m Ak
5 I / é / ]
- |d 1k
L. 42 159mm |
B g |Borahole a7 / i
L |3 %g ]
- ]
707
- / N % ]
G 1k
7 D
E = ZiN 7
L - 287 ]
; 1T
- 1.
[ 1
15 é .
: g '
- 3 ]
A 1=
i g é 4
[ T
1
Al £ |
[ § E] 1 ]
- d 1.
- 5 © 123mm % g e
[ § Borehole é g‘ 7]
[ 12
2 319,64 é g 2
N GLACIOLACUSTRINE SILT (5.39m to 5.38] 4 % g :
E 6.16m) 21 .
2 Flrm to compact, light grey, moist to wet, g /5; ]
- dilatent, bedded SILT and CLAYEY % Z 5
- SILT. ] -
s 318.87 % gj =
- 3| [TOWER GLACIAL TILL (6.16m to 6.16 — N
- Z| | 18.29m) A B
g & Hard, medium brownish grey, moist, Bantonite ﬁ é 3
E S| | massive textured SILTY CLAY to Grout ] ]
- |€| | CLAYEY SILT with sand and trace to -
N £ some matrix supported gravel, cobbles Z 7 4
I and boulders of limestone, dolostone 5 é % i
L . and igneous composition. é 7 =
L = i
[ I
Z
i 21
: = 1
[ sch4o, stmm WA P4 ]
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B threaded pvc ﬁ ]
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g . é :
B 8 g ]
[ E 3
[ % % E
[ - 1y 1
[ 1 .
L Z g i
L 7 ZR% "
: |
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CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: KJC
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PROJECT: 04-1112-086 RECORD OF DRILLHOLE: BH-S3 SHEET 3 OF 6

LOCATION: N 4786842.9 ;E 488576.4 DRILLING DATE: Aug. 7, 2003 - Aug. 13, 2003 DATUM: NAD 83
DRILL RIG: CME 75

MISS-ROCK-2 041112056AARCK.GPJ GAL-CANADA.GDT 4/1/05 JDR

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: ALL-TERRAIN
g T PR R A W P
. 0- - K -S|
%’ o 8 % (3P| sriv-snear €0- Contoc ON- Gndusting S Smoon o
34 . = S |z _|of¥] VN -ven OR-Orthogonal ST - Stepped Ro- Rough of abbraviations & NOTES
) T 4 DESCRIPTION 9_.I ELEV. § .g_a E[“e] ©o_- Conpugate CL - Cleavage IR - Irregular MB- Mechanical Brealeymbols. WATER LEVELS
o | ¢ 9 |oePTH| S [SE RECOVERY FRACT DISCONTINUITY DATA HYDRAULIC INSTRUMENTATION
=13 m |=E ]z : R.Q.D.iNDEX TEF T EONDUCTIVITFoint Losfamcl
8 = g 2 | & |cones|coni] * Per.amBane| coRE| rype ANDSURFACE | KoM | lndex |
g Z o =t o AXis DESCRITION | bbb | M2 pve
=) ol FrER) FEEE] ERER] PR -t PEYT egee|.,
e — CONTINUED FROM PREVIOUS PAGE —
L DUNDEE FORMATION LIMESTONE oritonng
- (18.29m to 24.32m depth) well pipe ]
B Fresh, weathered on open bedding i
B partings, light creamy grey to light tan 8,(2.1), 2 .
B grey, very fine to fine grained, B,(2.1), 7
[ non-porous, thin to medium bedded, 3 :'g':)'- 7 -
B partly fossiliferous (rugose corals) B'm}' 1
B LIMESTONE. Limestone tends to B42.1)., i
- 2 separate on open bedding partings. b B,(2,1). -
[ Formation has sharp basal contact. b -;.(2.11).. o
- wl | -Ofrom 18.29 to 23.10 m, predominately 1 N i
- [ very fine to fine grained thin to medium J(2,1),, = -
- w bedded creamy grey limestone sz Bentonite -
i &| | -ofrom 23.10 to 24.32 bioturbated 2. Grout -
B § limestone with numerous burrow casts :. 2,1)., ]
[(2,1). h
E B,(2,4).. 5]
- 2| § Ba1). —
P & 4 B.2.1). 4
B e B.(2.1). 4
- B.(2,1). -
X B,(2,1).. ]
L B,(2,1), Z 4
N B,(2.1)., 5
B B,(2,1).,
B.(2,1). 1
- Bz, - ]
- (2.}, Bentonite 7
= 2 g%: gravel seal =
: 5 A :
: B: 21 PVC Washer :
. — B,(2.1). =2 3
X B.(2,1}.
€] Re21). 1
[ B.(2,1). ]
N B.(2,1). E
B B.(2,1), 4
— 24 [ 53. 2211) -
. B,(2.1). ]
[i 300.71 s.gn;.. -
- UPPER LUCAS FORMATION 24.32 ]
- LIMESTONE (25.91m to 37.19m) B.2.1). - ]
N Fresh, weathered on open bedding 8.21) -
B § partings, light to medium tan to brownish . 5l
L & | grey, interbedded very fine to fine B,(21), ]
L 25| S| grained, non-porous to faintly porous, 2l
- & | locally pitted to vuggy, thin to medium E
- Z| bedded, laminar textured (stromatolitic) 7 E
B in part and locally oolitic, weakly ]
L stylolitic, partly fossiiiferous LIMESTON B(21)., 1
- with dark tan sections of porous, faintly B.(2.1). .
o petroliferous limestone. Basal contact B21) 4
i marked by porous horizon. " -
- 28 -Ofrom 24.32 to 25.37 m laminar &
L textured limestone with soft sediment 8(2.9)., - ]
o slump structures B.2,1), -
- g -Ofrom 25.37 to 25.65 m Dundee Marke! B.(2,1). e
- I Bed, medium grey, mottled lithoclastic B,(2.1). -
B W dolostone with rip-up clasts at base. ]
B 8 -Ofrom 30.57 to 30.80 m medium grey, Open 96mm ]
- g mottled porous to pitted dolostone 8 Drillhole -
- € marker bed, sharp basal contact 4 8.2.1) .
- 27| g -Ofrom 31.73 to 31.94 m dark grey, RN =
i 8 porous, laminar, faintly petroliferous B
L argillaceous dolostone bed 8,21, E
B B.(2.1). = 3
L B(2.1). A
B B21). 2
- 28 B(21). =
i 8,(2.1).. i
- 9 821, ]
t -
= B.(2.1). 7
[ 8(21). 1
L~ 29 || 1
L 10 ]
B.(2,1). ]
: N :
- NI ]
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PROJECT: 04-1112-056 RECORD OF DRILLHOLE: BH-S3 SHEET 4 OF 6
LOCATION: N 4786842.9 ;E 488576.4 DRILLING DATE: Aug. 7, 2003 - Aug. 13, 2003 DATUM: NAD 83
INCLINATION: -90° AZIMUTH: — R IC R CEiTS
’ DRILLING CONTRACTOR: ALL-TERRAIN
2 N N R -
- Faul - - - ed
3 g 8 3 5 SHR- Shear ©O- Contact UN_Unduiting ~ SM- Smooth NOTE: For addoral
oﬂ 8 ; = S |z - VN -Vein OR- Orthogonal ST - Stepped Ro- Rough of abbraviations & NOTES
) E g DESCRIPTION 8 LEV. : g% | C - Conjugate CL - Cleavage IR - irregular MB- Mechanical Brealeymbols. WATER LEVELS
Ew| £ 8 |oEPTH| S E RECOVERY [ = [Fract DISCONTINUITY DATA HYDRAULIC INSTRUMENTATION
g=| 5 Sl m |E = [ToraT som 1 %> | INDEX 571 ICTIVIToint Losgamc
o 4 % Z | B |core %|coren PER .3n| B Angle | CORE | TYPE AND SURFACE "‘~ "',‘"': ('M"‘::) I
8 € | 2 |3sen|sssa|sasn|oone] 88| mes| OSSCRFTON | BBBD e
L 30 —~— CONTINUED FROM PREVIOUS PAGE —
r 10 ]
- 294 - z
B 30.57 E
N 294.2 1
B 3080 1
- 3 I i
i b 1
& § 293.30 Il
- ¢ 3173 1
g % 293.09 2
[~ 32 |2] UPPER LUCAS FORMATION i B =
- DOLOMITIC LIMESTONE (26.91m to B2}, J
B 37.19m) 8.(2.1). b
B Fresh, weathered on open bedding B42.1). -
[ partings, light to medium tan to brownish T
2 grey, interbedded very fine to fine B.21). ]
o grained, non-porous to faintly porous, B.(2.1). g
B locally pitted to vuggy, thin to medium B.{2.1) .
— 3 bedded, laminar textured (stromatolitic) 8.42.9) ~
E In part and locally oolitic, weakly e b
L stylolitic, partly fossiliferous dolomitic ]
- LIMESTONE with dark tan sections of N
i porous, faintly petroliferous limestone. 4
i —{ Basal contact marked by porous horizon B2 —] g
B -Ofrom 30.57 to 30.80 m medium grey, . 1
L mottied porous to pitted dolostone B{2.1). ]
— 34 marker bed, sharp basal contact B.(21). 1
B -Ofrom 31.73 to 31.94 m dark grey, 4
- porous, laminar, faintly petroliferous <
[ argillaceous dolostone bed 12 7]
E g 821, E
i g B.(21), ]
& as|o 821 Open 96mm =
L g UPPER LUCAS FORMATION becomes |__|Drillhole 5]
L ’é dolomitic limestone from 30.57 m to 821 ]
[ § 37.19m 8.2.). 5
B B.(2.1)., 1
- s o ] 2. ]
| 35 B.(2.1). =
F B21). 5
D B.21). I
L B(2.1)., ]
E g B/(21)., -
£ o B,(21). = b
B % 4
37 ] 8.2.1). —
9 < 287.84 R 1
L LOWER LUCAS FORMATION ':‘ 37.18 e ]
L DOLOSTONE (37.19m to 50.44m) v 73, 8@, ]
- Transitional contact with overlying strata -
i Fresh, faintly weathered in some beds, E B.{21). 1
I moderately weathered on open bedding E ]
L partings, light to medium tan to brownish 2
L 28 grey, very fine to fine grained, ’ 286.98| B21). =
- non-porous to faintly to moderately v 38.05 E
B porous, thin to medium bedded laminar |2 38.19) B,2.1). — 2
B textured DOLOSTONE with faintly T h
! petroliferous beds. z 7
- - from 37.19m to 37.34m dark brownish k= Aug 18/03 o
- grey, argillaceous dolostone - 286.24| e
r - from 38.05m to 38.19m angular = 38.79 B.21). 5
[ 2 intraformational dolostone breccia s 286.00] 15 =
B - from 38.79m to 39.03m dark grey = 39.03 ]
L argillaceous partings and brown porous, -
- faintly petroliferous dolostone with void & -}
- at 39.03m where drill water circulation 285.57 1
N lost 39.50 3
- e (2,1, .
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PROJECT: 04-1112-056

LOCATION: N 4786842.9 ;E 488576.4

RECORD OF DRILLHOLE: BH-S3

DRILLING DATE: Aug. 7, 2003 - Aug. 13, 2003
DRILL RIG: CME 75

SHEET 5 OF 6

DATUM: NAD 83
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INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: ALL-TERRAIN
) W |xz E‘LJ s zhn: BR_ - Broken Rock
. K - i
4.18 8 & B ON-Undatng 5w Smoom - NOTEFcamat
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< et DESCRIPTION a ZIBET™ °g anical Breakeymbols. WATER LEVELS
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& = % & TYPE AND S [ K cmivec
R - ¥ |2 CESCRIPTION Bhhh | MU e
© — CONTINUED FROM PREVIOUS PAGE — )
[ : B{2.1). 4
E z B2.1). ]
—_ : 421, .
: E B.{2,1},. L :
L £ B.(21). -
[ 2 £ B.(21). B
B £ BA2,1)., 3
B = B,(2). -
- : Bi(21). ]
- B(21). ]
E : B.(21). ]
E : B.2.1). — .
- E 42,1, -
i & B2,1)., §
i LOWER LUCAS FORMATION : B.21). -
o CONTINUED g ]
B - at 39.27m 10 mm thick black - 8.21) — -
N argillaceous bed - ,(2.1). 7
i w - from 39.46m to 39.50m medium grey | :-(g-p-- 5
E § «| mottled marker bed - a.h.&.. 9
- 8] - from 40.68m to 40.78 m dark grey v e A
2|8 :
B 3| | argillaceous dolostone : Open 96 -
45|53 - from 40.78m to 42.52m and 43.37m to E el -
[ I ;, 43.75m weathered vuggy dolostone = 0
B £|2] developed from solution of fossils = 7
3 2 - from 44.56m to 44.81m yellowish E ]
- weathered porous dolostone - i
- - from 45.31m to 45.96m thinly bedded £ b
3 dolostone with open weathered bedding E B2.1). -
R partings with additional open partings at { B.(2.1). [ ]
- 46 46.15m, 47.06m, 47.24m, 47.27Tmand [ ]
- 47.55m, weathered and porous between B
i 47.27m and 47.55m B2, E
B - from 47.55m to 50.43m fresh limestone il
L and dolomitic limestone ]
: B,(2,1).. :
B 8,(2,1), ]
- @ B.2.1). =
E B,(2.1)., ]
4
K B(2.1). - 7
L B8.(21). :
R B.(2.1). =
o 3.(2,1),, o
[ B.(2.1). i
i B.(21). 3
_ B21). I
L 2. ] o
L B.(21). -
3 B2, 3
i B.(2.1). p
L J2 1), il
L —B.(2.1). 7
: B.(2.1). -
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PROJECT: 04-1112-056 RECORD OF DRILLHOLE: BH-S3 SHEET 6 OF 6

LOCATION: N 4786842.9 ;E 488576.4 DRILLING DATE: Aug. 7, 2003 - Aug. 13, 2003 DATUM: NAD 83
DRILL RIG: CME 75
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SURFICIALIDEPOSITS BEDROCKIDEPOSITS
FILL, loose tolcompact, [grey, siltto'sand, cement kiln'dust DUNDEEFORMATIONLIMESTONE Fresh, weathered oniopen bedding ipartings, light
creamy grey tollighttanigrey, Ivery(fine tolfine igrained, nonporous, thin to'medium bedded,
VXD/7] FILL,loosetoicompact, brown, siltysand toisand and gravel partly fossiliferous{rugosecorals) LIMESTONE.(3A) and Dolomitic'Limestone(3B) NOTE
Limestone tends tolseparateloniopenbeddingpartings. r
UPPERIGLACIALTILL Veryistiffitothard,/mediumdarkgrey, moist, massive textured, well FORILOCATIONOFSECTIONBIB'REFERTOFIGURE10
m gradedSILTYCLAY withisandlandtraceto/some matrixsupport/gravelandioccasional
cobbles ofllimestone, dolostone, igneousicomposition. UPPERLUCAS[FORMATIONDOLOMITIC LIMESTONE Fresh, weatheredonopen’bedding
. . . . -- partings, light toimediumitanto’brownishgrey, interbeddedvery fineto fine grained,
MIDD.LE GLACIOLACU,STRINE S”‘.T Firm tolcompact, light'grey, moist fo'wet, dialatent, non porous!tofaintly/porous, ocally [pitted tovuggy, thinitoimedium'bedded, laminartextured
massive fextured, Wellmgradeditothinlytbedded SIL TiandiCLAYEYSILT. (stromatolitic) in‘part Tand ocally oolitic, weakly stylolitic, partly fossiliferous LIMESTONE(2A)
and Dolomitic/Limestone(2B)with/dark tan'sectionsof porous, faintly Ppetroliferouslimestone.
LOWERIGLACIALTILLHard,/medium brownish'grey, moistto'drylappearing, massive
‘9, texturet{ SILTY CLAY[to/CLAYEY SILTwith lsand andtrace to’some matrix su;?ported - LOWERLUCAS [FORMATION DOLOSTONE [Fresh, faintly weathered in some beds,
gravel,loccasional coblbles andbouldersiofllimestone, dolostont{ andligneouslcomposition. _ moderatelyweatheredon openbeddingpartings, light tomedium tanto'brownish grey, very
Cobblesandibouldersincreasetor 020 percent mearthase bfisequence. fine'to fine’grained, faintly tomoderatelyporous, thin to'medium’bedded, Taminaritextured
DOLOMITICTLIMESTONE to[DOLOSTONE withfaintly petroliferousbeds.
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GRAIN SIZE DISTRIBUTION
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GRAIN SIZE DISTRIBUTION
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CLIENT: ;57-; IRy A
PROJECT NUMBER: D6y 5

c RA Consulting Englnesrs LAB. NUMBER: Cﬂ . 3‘5‘—3’ oy
CONESTOGA-ROVERS & ASSOCIATES LOCATION: B4 jg -9/

HOLE: — SAMPLE.  Jos

GRAIN SIZE CURVE DEPTH: 4 - 7 /-7
TEGTNGUN. 7 cogipgor oRTe
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U.5. STANDARD SIEVE SIZES

i . - - S Yl Wl Bl e e Sl Tl T 810 820 =40 #80 K100 lzﬁﬁi?f {u:lgrnm
‘;:|”\ lH.li i:.' |
T e T
" i 1 ¥

o LTI TN

/
V@
.f
=
|

PERCENT FINER THAN
8
|
]
|
1
1
|

B
o

il O N 10 1
N R RN L L TR i

NPT T

¥ T T T T T dl "
1000 100 10 10 01 0 001 0001
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NOTE: Dio = GRAINSIZE IN mm AT 109%FINER THAN
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TRACE 1=10%

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM
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HAZEN PERMEABILITY ESTIMATE (Di0)®s _ 7 (- ©7 em/sac
NOTE: Dio = GRAINSIZE IN mm AT 109% FINER THAN

AND 36-50% | gRAVEL 1. 06 4

REMARKS : . \ T
e, Dome Sannd  Seme CoAy SOME 21-389, | sano _L9.34 «
TRACE Cl;ﬁ,d VEL. LTTLE  n-20% | T AL .

CLAY _ 2/, Ll o

TRACE 1=10%
NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM




CLIENT: 7. Alagy ’é LF

PROJECT NUMBER: oy 5

c RA Consulting Enginsars

LAB. NUMBER: M BS 77

CONESTOGA-ROVERS & ASSOCIATES LOCATION: @y // - 9/

HOLE: —_—

SAMPLE:

2¢5

DEPTH:

GRAIN SIZE CURVE b= lo Fr.

TECHNICIAN: - Geanab:  OATE Apyempee Y-/5)

GRAVEL SIZES SAND SIZES

COBBLES SILT

CLAY

CODARSE FiNE COARSE MEDILM FINE
U.5. STANDARD SIEVE SIZES
i ol il Sl R #0820 w40 w60 10D 4200 03 Dozmm
] ! T & 7
8 pr-; 111 4 il ]I -T : l
| i EEREEHIN Tl ] b
" o i ; | K i } i "'l i ? J ;

-~
o

80— ‘ | | L A
i ! il ST D[R |
SIS e RS R i e S + S | S | o i | j'\_ I 1
3 : i+ v . IS S i ¥ ¥
L Rl ek prARTINEN WU

HAZEN PERMEABILITY ESTIMATE (D)= _ /-l - 07
NOTE: Dio = GRAINSIZE IN mm AT I0%FINER THAN

REMARKS :

cm/see

LiTLE SANN —

Sn_rr Seme Ciny

21-35%
LITTLE

N=20%
1=10%

TRACE

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM

z [ o] N ARVEH Ui
: [ CETTTOrT P N T '\LL } : ]
= 60} AL . LV ., |
iy AR ER A T T T |
= o ! ' Wil ! [ _ Ii
I o \ r T iR ; b |
g I TIOr 0 L L 8 :
EIUW‘ | : [N g }i: 1
T o et 11 R I I S MR [ L I S A S R S SR A A1 1
: ' ‘ "k SRR I L
30 : 5 b - .1 ! . | ! \
i BN A N DO ]
Eﬂi! H H{ISEE S g HilN j
| ; IR % Ei | i
T IR T g Ll ] I
i , | HIlE. Lt i !
i | 1T e 1 |
'I"—! = g , 4 ' Lol o I. ! T.. | : } H | { ‘......_.‘. .
Jhtd . AN ! I 1 [
100 f ; ; ;

001

eraveL 2 &
saND _ /.22 &
SLT __95-93 &

cLay _3/. 95 o




CLIENT: Sr. ARy s LF
PROJECT NUMBER: o/, 455

an Ceonsulting Englneera LAB. NUMBER: M 3 Q E‘ 3)
CONESTOGA-ROVERS & ASSOCIATES LOCATION: Q! /2 - 9/
HOLE: —_ SAMPLE: 3@
GRAIN SIZE CURVE DEPTH: 9s - /3.5 fr
TECHNICIAN: 7~ GERAR) DATE: Neveppee 4 /Gy
GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
COARSE FINE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
100, [ [ . i S Tl NG R Ot WA T | 810 w20 w4l wED 8100 W20 =335 .ﬂm
N T ! = 1
4.\.,1__.1 | r | e I : l
L 1 s I |
- IHEE 16 {0 Pl |
Lu’_' HEF T I N
1 A 1 TN |
e N =t pe— A — " —
P I i il lIHIE A :’\*?;I | LN | f i !
z | : Ly NIREEN i |
E [T N I AN D i L 11
- B | ; Wl N L
3 T T T
= Fe ] 1 i 3 T i
g ‘7_ dilb bbb NP AN ! | |
g I | . i) "« B0E N |
& T ik N ' N | |
I N N 1380 W
30 g ‘ F| | | | ! [ \ R l | |
Pror =11 N N I B et
204 : EES. — \*| 1
b LR LD @il RN |
i . A S A |
TRRTIEN W A S NP OO OO 0 D 111 . |
I].:_!, b o il 2 |1 | RO i ! i H il
1c:m 100 1'0 1.IU U.'1 Dl‘l .GIJ"I 0001

HAZEN PERMEABILITY ESTIMATE (Dwe)®s __ 3.5 - OS5 em/see
NOTE: Dio = GRAINSIZE N AT 10%FINER THAN
iz /o FINE AND 36-50% | graveL —2-7C %

REMARKS :

Siwr, Some SAnd _ JRace CoAy
[RACE GRuvEL

SOME 21-38%, SAND _X5:-51 %
st __65:22 o

cLay 336 o

LTTLE  N-20%
TRACE 1=10%

l NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM




CUENT: 5 Jagy = LE
PROJECT NUMBER: /7 5
an Consulling Enginears LAB.NUMBER: g 2500
CONESTOGA-ROVERS & ASSOCIATES LOCATION: 4y /2 - 9/
HOLE:  — SAMPLE. 40 <
GRAIN SIZE CURVE DEPTH: _ 14-)9 Fr
TECHNICIAN: 77 Ly [ DATE: = =, 1Gi
GRAVEL SIZES SAND SIZES
COBBLES : SILT CLAY
COARSE FNe  [coamse| MEDIUM FINE
U.S. STANDARD SIEVE SIZES
OO e B B30 2 B 1 N W i g MO 920 440 460 4100 b200 _e325 00zmm
b IR | Tl T T
T i T
m J\' ‘ ] ; *4" b L 2 ‘ :} : i r | :
gl N R o] | i |
o - I RIS
mﬁi i NEER : ‘;"‘h!- ; i i1 ; hll
| 5 ! . ; UL T
T....... — r.-.— ;: o e R .JI... ; .!\}M_ i : i : - s S—
70} : , — ‘ '
- S el b ot ! I | | '
2 T He T 1
§ Rl il o PN 1 5
g | : e |
=50 : !
@ | 1 R W L
(2] " P 0 = T P 8 et
E 40 ; - ; I ! !
a , . ; T
T Bt ol o R O S S S B _‘_._: ) BN A i
0f L |
.i_._‘ﬂ‘...J__j..‘ | SR SR A .. A ' E t
at y
10 : : -~
1 i B’ & :
. o X r Li Lo JE
N | : i |
1000 100 10 10 001 0001

GRAIN SIZE IN MILLIMETERS

HAZEN PERMEABILITY ESTIMATE (D)= _3.)c- 07  em/sec SUMMARY
NOTE: Dio = GRAINSIZE IN mm AT 10%FINER THAN
REMARKS - AND 36-50% | raver 2l 95 %

Sir _ Jome LinY  Some Sanh SOME a1-389, | sawp 257 &

_ bme GRaveL UTTLE  n-20% | LT —I7. 33
cLay 234 o

TRACE 1=10%

I NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM




PROJECT NUMBER: _ py, o/ <
an Consulling Englneers LAB. NUMBER: a2 394
CONESTOGA-ROVERS & ASSOCIATES LOCATION: =y /3 - Gy
HOLE: —_— SAMPLE: i,lc_s
GRAIN SIZE CURVE DEPTH: 5 - /9. 5 Fr
TECHNICIAN: = DATE: A/ny 414
GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
COARSE FINE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
- N - SR M Wl b S ol S i, e T #10 #20 w4 #80 @100 [ 0D2mm
1 ™ f N 22
IR TG i K
! j ! I | 401 ! My
"l o A | —
oLl CTNE SR I IS i ; '
R N ! i ™ 1 : N
80— — ! - - — : :
O LI I 5 RN L }w RN
3 " e AR ; iR ‘. T : i & 1 b
70— i L E H § :II ! i I
RN “ 1 e i : e $
z | L e b ’ g M H L
E i! ‘ i i { ‘ | } | ! o I s f I
I ™ XN B R R
] , Lo flif: ; | ¥
= [ — g il b 7 M | l ‘ H I
: 50 i i ! ! H i ! | J | {
= e ¢ b { I Y i I
] F I | 908 et S ) (P R (o i M4 O i it ! i I |
| T i v ! : SR e L il i
1 40 ' -t 2 , . o
& ; ; | | bt I |
- v o o O e £ ol L b st e o ;
P , : 4 l :i i . ; _L! ! | i i I \
; | 1 INER N 4] .
P i T a8 B hE Eal oot e 11y HEB t
0 . 0 1 R
Lo L N HER R 1R 1
| il | T i I
S 1
TT_-" L I—— N e 2 . e =il _r.:.| b " - ‘.é . “
[iti | | 1 iR | L il
1000 100 10 10 01 01 001 0001
GRAIN SIZE IN MILLIMETERS
HAZEN PERMEABILITY ESTIMATE (Dio)®= 2. 1 - O7 em/see SUMMARY
NOTE: Dio = GRAINSIZE IN mm AT 109% FINER THAN :
REMARKS : craveL .75«
- i}
Sier Some Ciny —Some Sun, SOME 21-359, | sanp L .7/ o
JRACE GRAVEL UTTLE  i-go% | ST _#2.27 «
CLAY _&2&__?‘_ & %
TRACE 1=10%
NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM




c RA Consulting Englneers

CONESTOGA-ROVERS & ASSOCIATES

GRAIN SIZE CURVE

CLIENT: ; 's LF

PROJECT NUMBER: Obis

LAB. NUMBER: CR 359

LOCATION: By /3-G)

HOLE: — SAMPLE:

[0&5

DEPTH:

TECHNICIAN:

GRAVEL SIZES
COBBLES

SAND SIZES
SILT

COARSE FINE

COARSE

MEDIUM FINE

CLAY

STANDARD SIEVE SIZES

M o S P Tl Tl TR T

0 #20 ¥&0 B

gao

HAZEN PERMEABILITY ESTIMATE (Dwo)® = LOE - 05 em/sec

T ’ ’ 00 W a3y .w
1 [| [ 1‘ |!\LL\ 7 ﬂ—qﬁa
HEREEE iy M I !
30— — L 1 - — E
TN o
N TR B A AR B 1T |
T .{: |i: | ] ]i ! i | i :l I T H .|
I O .1'9_;_._; I T By | (5 = SRR SHUE A 1 L_JI,. S 12 v seezei] J: Lo} i
70[—- i : Py ]! £y MiEBEED SEHMUE ' I
z | L Wl g Lahb L o !
- S R M ~ SOl SRR
i I AN ) I Y N 1 S A A
c & AT T N T T |
BT 8 TR 1l W T T
E ‘i‘ l i .Ei S —_—- i 1-‘-—-! i- : L ! ;‘1 . " ‘.iI I : !
e : L i YIRS IR |
l 40f=—r : 1 B =T TN j
" L-fm-‘ wf—;‘ (B L ookl :‘N- | 'i
: : . T T AN :
o : :' . L o L 31 [l .- e }
I i HE NS )., I RATN I 1 S
| ; b b= "f—! N “'_"1'i T T""} B TR l‘ '—N; t -
208 ' - R T — b
i AR SIS O GO R A R R
i Ny B R HEERXKIHE !1,'-\\\_‘ |
i . { e ] FT) ! i
i TP ||JL et Qi Leg | =
2 IR HEE HIRIE iR Hil ] |
1] ] ¥ 1] i 1
100 i0 1.0 0.1 i)} .o

GRAIN SIZE IN MILLIMETERS

L. CLASSIFIC
CRIPTIV

0001

SUMMARY

NOTE: Dio = GRAINSIZE IN mm AT I09%FINER THAN

AND

REMARKS :
SAND ann ST

LireE GRAvEL SOME

TRucE _Qiay.

LITTLE

TRACE

I NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM

GRAVEL /5 220 o
saND __70.05 o
SILT oL %
cay Y. /3

36-50%

21-35%

n-20%
1=-10%




c RA Consulting Engineera

CONESTOGA-ROVERS & ASSOCIATES

GRAIN SIZE CURVE

CUENT: 57 ZIARY ‘s LF

PROJECT NUMBER:  »/, ¢4 5~

LAB. NUMBER: R éﬁ 4

LOCATION: HLI) s - 5/

HOLE: — SAMPLE: /o <

DEPYHM: 44 & = )= Fr

TECHNICIAN: 77 EE ZRARD DATE: A .f=2 VEpIBER /9]

HAZEN PERMEABILITY ESTIMATE (Dw)®= /. Jc - o7

GRAVEL SIZES SAND SIZES
COBBLES SILT cLay
COARSE Fnve  |coamse| mEDIUM FINE
U.S. STANDARD SIEVE SIZES
- S . S sl At M G . R T § #10 20 a4l B0 MO0 w200 #3128 .002mm
100 s . : ; : :
T T iy T LI
N T T TSN [ e
90— e f < ‘ : —
R T O = O 1 LT
sl L i HE T ] W
* . ¥ I t | }
| e — - - 41— - o -t i : 1 .’. | 1- i \ v“pm s L5110 1t R 70 A Y A
: R ‘ S b, N I |
: T N
z | RENEN RV I AL i
= sol— | Hl | e 117 | |
60 e : — it
& ‘ L s R H |
% IR B e e L _ ,:..._._’.' ‘ : 1 L 4] ;
z I =1 s NI 1
i 5of o O ] 1T T i : :'.| F
frr] 4 VR [ o] & | 1 X l._' !_ .: : _:‘ P - 1, 1 | ; :
%401 : N HIEEN : ! ' \( il |
iy 4 i ; I f IE i
muERENARYNERAY” AN Nill 'RIINER AT \‘i'i B
. : e Sk bl W 1§ T
30 ‘ — i |i : lr L T
E— SN, 1 L 6 S O £
] 4if i P HIHE :
200— ] ‘ i l i ] i
Nl : | Ll } i1 i i
L% St S D P ) N SO (0 U R S S S A ! " ; . .
| ‘ L H il o i |
10} 1 T r|| i T
wi _1‘__ ek £ Ny L. i i:‘..,"_;..: L I _I_N_ ‘!. I i | !
| N ] i BRI HIlA IR
L] I 1] T 1) ] T
1000 100 10 10 a1 01 001 0001

GRAIN SIZE IN MILLIMETERS

nin/ue

NOTE: Dio = GRAINSIZE IN mm AT 109% FINER THAN

SUMMARY

REMARKS :

Sier anDd CeAy  LTie Sand

TAncE GRAVEL

AND 36-50% | graveL <L 5F  w
SOME 21-359, | SAND M %

AT
utre  n-20% | ST i?.L %
TRACE 1-10%

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM




c RA Consuiting Engineers

CONESTOGA-ROVERS & ASSOCIATES

GRAIN SIZE CURVE

CUENT: S /24RY ‘s LE
PROJECT NUMBER: Db4d4S

LAB. NUMBER: M_‘ 25YS

LOCATION: oS - G/

HOLE: e SAMPLE:

AT

TECHNICIAN: 7 (- DATE:

GRAVEL SIZE3S
COBBLES

SAND SIZES
SILT

COARSE FINE COARSE

MEDIUM FINE

CLAY

U.S. STANDARD. SIEVE SIZES

i

HAZEN PERMEABILITY ESTIMATE (Dio)® =

i -_ ‘ 8" §" E‘I' Fa IT R S '. 'u #10 #20 w4  #B0  R100 'uzuo 2325 o0Zmm
iER Il ?\sl i REREREIIIRI
T TN T *—|r H
S0 e A i ! il
AN IHERYREINE HIRLE U
HEE HERL\'EEE (IHINEERR D! |
g L B EL RIS %c‘ K
".‘T—'“f L4 f— 1 frd 3 L it sk T _“t . ‘ e a | ]I L i g —
b | il ‘ ] BE P
ﬁmrlli‘.- j BRHEE I 11’-1 i:z' : | 14- i ]
- HEl TR At L L1 7
&0 ' ' - i :
i ETIN 2B R I
& i N il | LR 1HE
- 50 : ‘ . L -, 1 ; e I R
z .[_l___ ‘ e L LT i
Q | - o i G ek o= o | : - b
E‘oil:w ! ll‘ . 1‘:\ ‘ H " :
1S4 et | A . VIREE I N N
30, “ l ‘I T il | \I ll:r ‘ ii J‘[ !
T AN 7 S 1 = hH_ L) R o K ‘_if;"!' . IR
20f—— _ A bl (I |
A g e (N L N b | I S |
rofer b N (h b
ThE It | Il i1l l !
<SSO CS H A N ) S P | A S ;
[ | | | CTTTTH T ]
1m L ] 1]

NOTE: Dio = GRAINSIZE IN mm AT 10%FINER THAN

SUMMARY

36-50%

REMARKS :

SHND AN &ﬁA\/ELI
TRuceE ST d 1Ay

2i-35%

=-20%

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM

1-10%

eraveL _73-79 4

saND __J0-95
-{ | By .
_ 53 o«

cLAY




CLIENT: o7 #4gYv's LE
PROJECT NUMBER: D fts'
cRA Consulting Engineers LAB. NUMBER: _m = 9,
CONESTOGA-ROVERS & ASSOCIATES LOCATION: — R4/ /. - G)
HOLE: SAMPLE: /o <
GRAIN SIZE CURVE DEPTH: Q-4 ET
TECHNICIAN: ..
GRAVEL SIZES SAND SIZES
COBBLES ; SILT CLAY
COARSE FINE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
1 A" & 4"::' S I S B PG I S | | i . 820 LLT:
HEE T T
— forf A e
el 24K Hill |
30|+ : — e i
$s 0 O 0 O O O
80— -H e
i T 0 e RIS I = L_ i L -
I i | 1 !
70} H L i !
= ; | i | * i
S CT g M%) M= i o -
T | [ ! ' iR I l T j
= 60f — '
1} § b
! _i_,_,_ TR LTS S B (S - 1] =1+
e | i |
g i i !
17} A iz | i s bl [ : g-./p
g 1 | T ]
w 408 1 . T
a i N
bk o e _| i 2 B Ll N
: : L G Li W :
30 ; —— T i !
| e el gl i s V it ‘ | |
| e 50 B i
! di
204 = —
| A L i MBS
i H i
10— - gt :
4] i A I _‘.I .1 k AR
T\:_' | ] E 8 l !
1000 100 10 10 0001
GRAIN SIZE IN MILLIMETERS -
SSIFIC
HAZEN PERMEABILITY ESTIMATE (Dio)®= 9. Je- 0F  em/ese RIPTIVE MODIF SUMMARY
NOTE: Dio = GRAINSIZE IN AT 10%FI HAN
" i —aHiNER ¥ _ AND 36-50% | graver &
DIl AND C.LJ‘}‘}’_‘ T;?)’QCE YA SOME 21-359, | SAND _Z_.dj; %
U nezos | ST —ZelE ==
CLAY Q0 o
TRACE 1-10%
’ NOTE. UNIFIED SOIL CLASSIFICATION SYSTEM




GRAIN SIZE DISTRIBUTION FIGURE 2
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[THE DIFFERENCE IS OUR PEOPLE]

Appendix D

Perth County Groundwater Study 2003 Mapping
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Figure 2.21 : Water Table Elevation
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Figure 2.22 : Bedrock Water Levels
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Water Level Monitoring

Water Level Monitoring F1
Groundwater Flow Maps F2
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Table F1.1
Groundwater Elevations
St. Marys Landfill

Elevations OW2-84 | OW3-84 [ OW4-84 [ OW5-84 [ OW6-84 | OW7-91 | OW8A-91| OW8B-91| OW8B-10| OW9A-91| OW9B-91| OW15-91 | OW17-91 | OW21-91 | OW25-91 | OW32-96 (OW32A-02( OW33-96 [ OW34-96  OW35 DP1 VI\;I;:t DP2 VI\;I;; t DP3 V;:;t MWO04-01 | MW04-02 | MW04-03 | MW04-04
Measuring Point 322.86 314.87 314.89 314.42 314.79 315.27 315.19 314.90 315.35 318.49 318.58 318.67 318.39 320.76 323.35 323.48 322.63 321.57 321.64 313.52 311.18 311.18 310.73 310.14 310.01 309.12 333.55 330.12 330.07 314.98
Ground Surface 322.25 313.91 313.91 313.97 313.97 313.94 314.00 313.72 314.39 318.26 318.33 318.34 317.39 319.99 322.81 322.62 322.07 320.66 320.77 312.95 310.06 309.57 308.86 332.90 329.41 329.33 314.21
Screen Top 313.42 301.47 312.23 299.91 311.49 277.01 283.42 308.90 278.89 312.56 313.25 - 313.82 314.02 312.63 281.85 308.77 314.83 309.65 309.20 308.48

Screen Bottom 312.66 300.71 311.47 299.15 310.73 275.49 281.89 307.99 277.36 311.64 312.33 311.59 312.29 313.11 311.11 278.81 307.25 311.78 270.87 309.35 308.90 308.18 317.83 317.44 313.51 282.64

Groundwater Elevation (metres above mean sea level)

3-Oct-84 318.17 Dry 312.81 | 30155 Dry
18-Oct-84 317.96 Dry 312.83  301.36 Dry
29-Oct-84 317.91 Dry 312.80  301.31 Dry
31-Oct-84 317.86 Dry 312.77 | 301.22 Dry
4-Feb-85 318.48 Dry 312.85  301.24 Dry
8-May-85 318.45 Dry 31246  301.42 Dry
14-Aug-85 317.17 Dry 312.06 | 301.33 Dry
18-Feb-86 318.52 Dry 312.80 | 301.58 Dry

8-May-86 318.62 Dry 301.39 Dry
12-Aug-86 317.54 Dry 312.18 301.24 Dry
3-Nov-86 318.76 Dry 312.84 301.41 Dry

10-Feb-87 318.32 Dry 312.87 | 301.70 Dry
12-May-87 318.42 Dry 312.16 | 301.40 Dry
13-Aug-87 317.09 Dry 311.71 | 301.30 Dry
3-Nov-87 316.66 Dry 312.83  301.27 Dry
28-Jan-88 317.81 Dry 312.76 | 301.15 Dry
24-May-88 318.18 Dry 313.04  301.38 Dry
18-Aug-88 317.50 Dry 31253 | 301.34 Dry

8-Nov-88 318.12 Dry 313.09 301.35 Dry
2-Feb-89 318.51 313.10 301.35
9-May-89 317.85 Dry 312.79 301.41 Dry

28-Aug-89 317.46 Dry 31214 | 301.34 Dry
30-Nov-89 317.26 Dry 312.88  301.38 Dry
22-Feb-90 318.58 Dry 312.88 | 301.38
28-May-90 318.65 Dry 313.01 | 301.27
14-Aug-90 318.60 Dry 312.94 30153 Dry
5-Nov-90 319.08 Dry 312.97 | 301.78 Dry
4-Feb-91 318.66 Dry 312.88 | 301.69 Dry
14-May-91 318.75 Dry 313.02 | 301.88 Dry
26-Aug-91 317.80 Dry 31269 301.62 Dry

21-Sep-91 312.83 301.65 286.15 286.41 Dry 285.62 314.10

26-Sep-91 317.19 312.86 301.61 285.99 286.22 Dry 285.54 314.13 314.13

11-Nov-91 317.26 Dry 312.44 301.55 Dry 285.78 286.06 Dry 285.33 314.13 314.13

22-Nov-91 285.42 314.25 314.26

3-Dec-91 317.47 Dry 312.87 301.83 286.27 286.47 Dry 285.66 314.36 314.37

12-Dec-91 317.65 Dry 313.04 301.61 286.79 287.04 285.88 314.38 314.38 317.53

13-Dec-91 Dry 285.99 314.35 314.35

14-Dec-91 Dry 286.11 314.45 314.44 316.26 314.41

26-Dec-91 317.91 Dry 313.06 301.63 287.53 287.78 286.31 314.42 314.42 316.60 314.37

23-Jan-92 318.35 313.09 301.88 288.30 288.67 286.97 314.61 314.61 316.26 314.54

3-Feb-92 318.46 312.89 301.67 288.37 288.76 285.95 314.49 314.48 314.47

7-Feb-92 318.53 312.93 301.63 288.46 288.73 287.07 314.53 314.51 316.57 314.46

13-Mar-92 318.96 312.98 301.82 289.43 289.68 Dry 287.74 314.59 314.53 316.68 314.53

25-May-92 318.54 312.93 301.80 288.49 288.61 Dry 286.95 314.45 313.84 315.08 314.39

6-Aug-92 318.65 312.64 301.73 287.01 287.35 Dry 286.41 314.47 314.43 315.79 314.40

2-Nov-92 319.01 313.00 301.98 288.90 289.38 Dry 287.56 314.70 314.61 316.11 314.72

6-Feb-93 318.84 312.92 301.98 289.98 290.58 Dry 288.52 314.48 314.51 316.12 314.50

25-May-93 318.63 Dry 301.99 288.10 288.55 Dry 287.61 314.53 314.43 316.49 314.41

23-Aug-93 317.90 Dry 301.60 286.30 286.67 Dry 286.22 313.97 313.95 316.12 314.02

13-Apr-94 318.92 Dry 313.10 302.14 310.89 289.17 289.75 307.84 288.08 315.04 315.04 316.50 315.10

7-Sep-94 318.26 Dry Dry 301.92 Dry 285.74 286.14 308.00 285.80 314.70 314.69 314.58 314.77

28-Apr-95 319.10 Dry 313.11 301.98 Dry 288.00 288.39 308.08 286.99 315.21 315.17 313.23 315.77

14-Sep-95 317.84 Dry Dry 301.85 Dry 285.21 285.47 308.28 285.10 314.54 314.53 313.23 314.59

2-Apr-96 318.62 Dry 312.30 301.86 Dry 288.43 289.07 308.01 287.18 314.97 314.91 316.59 315.19

5-Sep-96 318.04 Dry Dry 301.56 Dry 285.97 286.40 308.07 285.75 314.63 314.64 316.06 314.75 316.77 309.12 316.23
9-Apr-97 318.87 Dry 313.14 302.07 Dry 289.09 289.72 308.36 287.68 315.12 315.07 316.93 315.40 314.53 309.26 317.52
15-Sep-97 318.01 Dry Dry 301.90 Dry 285.56 285.97 308.32 285.53 313.69 313.56 315.40 314.32 316.70 309.04 316.04
7-Apr-98 318.86 Dry 312.08 302.17 Dry 285.56 288.58 308.24 286.87 315.23 315.17 315.36 318.19 317.34 309.32 317.59
8-Sep-98 317.26 Dry Dry 301.92 Dry 284.57 284.92 308.25 284.69 314.62 314.58 314.85 315.98 315.56 308.81 315.07
21-Apr-99 318.37 Dry Dry 301.94 Dry 286.43 286.93 308.16 285.62 315.37 315.34 316.24 317.63 317.02 309.16 317.39
1-Sep-99 317.35 Dry Dry 301.85 Dry 284.74 285.07 308.16 284.56 315.02 314.91 315.19 315.92 315.75 308.81 314.99
19-Apr-00 318.51 Dry Dry 302.12 Dry 285.83 286.19 307.89 285.19 315.41 315.27 315.38 316.02 317.84 317.23 309.27 317.56
6-Sep-00 318.58 Dry Dry 302.14 Dry 286.18 286.61 308.21 285.64 315.33 315.27 315.32 316.10 317.36 317.29 309.21 317.12
11-Apr-01 318.75 Dry 312.31 302.07 Dry 288.34 288.92 308.56 287.04 315.57 315.44 315.46 316.22 318.37 317.42 309.42 317.64
18-Sep-01 317.34 Dry Dry 301.97 Dry 285.53 285.87 308.42 285.02 314.77 314.70 314.75 315.07 316.07 315.83 308.85 315.06
2-Apr-02 318.68 Dry 312.35 302.24 Dry 287.13 287.72 308.35 286.08 315.41 315.36 315.39 316.32 318.11 317.41 309.40 317.63
24-Sep-02 317.60 Dry Dry 301.98 Dry 285.83 286.23 308.39 285.09 314.86 314.82 314.83 315.56 316.20 315.97 308.93 315.32

R.J. Burnside & Associates Limited _ Town of St. Marys Landfill
File: 032339 St. Marys 2016 EA HG Study Tables Environmental Assessment Hydrogeology Study
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Table F1.1
Groundwater Elevations
St. Marys Landfill

Elevations OW2-84 | OW3-84 | OW4-84 [ OW5-84 | OW6-84 | OW7-91 | OW8A-91| OW8B-91| OW8B-10 | OW9A-91 | OW9B-91| OW15-91 | OW17-91 | OW21-91 | OW25-91 | OW32-96 [OW32A-02( OW33-96 [ OW34-96  OW35 DP1 V:;Il.nat DP2 V:;Il.,;t DP3 V:;Il.,;t MWO04-01 | MW04-02 | MW04-03 | MW04-04
Measuring Point | 322.86 314.87 314.89 314.42 314.79 315.27 315.19 314.90 315.35 318.49 318.58 318.67 318.39 320.76 323.35 323.48 322.63 321.57 321.64 313.52 311.18 311.18 310.73 310.14 310.01 309.12 333.55 330.12 330.07 314.98
Ground Surface 322.25 313.91 313.91 313.97 313.97 313.94 314.00 313.72 314.39 318.26 318.33 318.34 317.39 319.99 322.81 322.62 322.07 320.66 320.77 312.95 310.06 309.57 308.86 332.90 329.41 329.33 314.21
Screen Top 313.42 301.47 312.23 299.91 311.49 277.01 283.42 308.90 278.89 312.56 313.25 - 313.82 314.02 312.63 281.85 308.77 314.83 309.65 309.20 308.48
Screen Bottom 312.66 300.71 311.47 299.15 310.73 275.49 281.89 307.99 277.36 311.64 312.33 311.59 312.29 313.11 311.11 278.81 307.25 311.78 270.87 309.35 308.90 308.18 317.83 317.44 313.51 282.64
Groundwater Elevation (metres above mean sea level)

16-Apr-03 318.74 Dry 312.26 301.87 Dry 287.25 287.71 308.28 286.12 315.40 315.36 315.36 316.61 318.21 317.27 285.65 309.27 317.65

10-Sep-03 317.52 Dry Dry 301.96 Dry 285.66 286.11 308.31 285.10 315.03 314.97 314.99 315.23 316.27 316.09 284.57 308.94 315.26

12-May-04 318.73 Dry 312.57 301.86 Dry 287.95 288.57 308.38 286.78 315.45 315.37 315.38 317.16 318.43 317.44 286.22 309.38 317.69

1-Sep-04 317.84 Dry Dry 301.78 Dry 285.59 286.14 308.13 285.33 315.28 315.21 315.26 315.53 316.49 316.51 284.75 309.03 315.80

6-Apr-05 318.74 Dry 312.60 301.92 Dry 286.71 287.06 308.05 285.76 315.38 315.31 315.37 317.43 318.28 317.31 285.29 309.28 317.66

23-Nov-05 318.02 Dry Dry 302.22 Dry 284.24 284.80 308.20 284.13 315.35 315.28 315.66 316.85 317.20 316.87 283.70 309.09 315.50

19-Apr-06 318.76 Dry 312.28 301.96 Dry 287.39 287.95 308.20 286.27 315.38 315.25 315.57 317.61 318.04 317.43 285.77 309.34 317.63

22-Nov-06 318.98 Dry 312.28 301.87 Dry 286.86 287.27 308.40 285.88 315.40 315.36 Decom 318.08 318.15 317.57 285.39 309.25 317.66

18-Apr-07 318.78 Dry 312.34 302.20 Dry 287.49 288.25 308.21 286.58 315.38 315.32 317.68 317.97 317.45 285.96 309.46 317.64

30-Nov-07 317.19 Dry 311.47 301.73 Dry 284.42 284.88 308.38 284.29 315.12 315.04 318.24 316.18 315.65 283.85 308.62 314.46

9-Apr-08 319.08 Dry 312.31 302.02 Dry 288.43 289.05 308.21 287.08 315.43 315.35 318.22 318.42 317.31 286.54 309.35 317.74

26-Nov-08 318.77 Dry 313.23 301.94 Dry 286.31 287.25 308.50 285.53 315.35 315.27 319.06 318.14 317.39 285.09 309.37 317.31

27-Apr-09 318.64 Dry 313.12 302.12 Dry 288.35 289.26 313.80 287.22 315.35 315.29 318.91 318.28 317.34 286.63 309.40 317.58

29-Nov-09 318.21 Dry Dry 301.92 Dry 285.61 286.94 313.59 285.60 315.28 315.19 317.97 317.00 31712 285.10 309.08 316.26

25-Mar-10 318.66 Dry 311.97 302.18 Dry 286.76 287.53 313.77 285.91 315.36 315.28 318.30 317.80 317.29 285.34 309.37 317.57

23-Nov-10 318.42 Dry 312.88 302.12 Dry 285.58 286.18 285.38 315.35 315.27 318.99 317.25 317.26 284.74 309.28 316.54

31-Mar-11 318.90 Dry Dry 302.33 Dry 287.59 288.43 Dry 286.77 315.41 315.32 318.55 318.00 317.48 286.12 309.44 317.72

2-Dec-11 319.13 Dry 313.07 302.15 Dry 286.81 287.44 308.33 286.08 315.37 315.27 319.16 318.44 317.57 285.38 309.30 317.77

26-Apr-12 318.39 Dry Dry 302.52 Dry 286.48 287.30 308.56 286.04 315.38 315.27 317.81 317.54 317.27 285.32 309.53 317.30

21-Nov-12 317.86 Dry Dry 301.91 Dry 285.65 286.14 308.71 286.11 315.33 315.25 317.96 316.93 31641 284.51 308.80 315.47

1-May-13 318.76 Dry 312.27 302.23 Dry 287.90 288.85 308.83 286.76 315.36 315.28 318.34 318.08 317.37 NA 309.34 317.68

28-Oct-13 318.91 Dry 313.16 302.07 Dry 286.61 287.19 309.04 285.77 315.32 315.24 318.88 318.28 317.41 285.22 309.23 317.66

25-Jun-14 318.34 Dry Dry 302.45 Dry 286.53 287.38 309.26 285.84 315.34 315.27 316.73 317.14 317.10 285.16 309.46 317.10

5-Nov-14 318.64 Dry Dry 302.23 Dry 285.70 286.35 309.15 285.27 315.37 315.29 317.21 317.50 317.39 284.48 309.27 317.00

27-May-15 318.32 Dry Dry 302.48 Dry 286.24 286.92 309.18 285.64 315.36 315.28 316.81 317.19 317.15 284.95 309.45 317.23

29-Sep-15 318.01 Dry Dry 302.25 Dry 285.26 285.85 308.82 285.03 315.36 315.28 316.58 316.67 316.88 284.32 309.23 315.82

14-Dec-15 318.46 Dry 302.40 285.35 285.92 308.68 285.08 315.46 315.39 317.09 317.37 317.30 284.39 309.40 316.66 309.86 309.96 309.54 309.55 308.80 308.78 321.57 317.59 317.08 285.84

8-Mar-16 318.81 313.29 302.40 286.61 287.24 308.82 285.87 315.38 315.30 317.73 317.97 317.45 285.18 309.39 317.67 286.67 310.28 310.30 309.59 309.74 309.09 309.13 322.36 317.59 317.10 287.12

29-Mar-16 318.84 313.45 302.35 286.75 287.33 309.06 285.91 315.28 315.20 317.92 318.31 317.44 285.29 309.29 317.71 287.07 310.32 310.33 309.76 309.74 309.10 309.05 322.52 317.58 317.19 287.20

Notes:

NA - Not Available

All elevations measured in meters above mean sea level (m amsl).

Elevations previously reported relative to a local datum. Conversion: geodetic-198.86 m=local datum

Elevations for ground, reference, bottom and groundwater (1980-2012) provided by Conestoga-Rovers & Associates
Observation wells OW1-84, OW2-84, OW3-80, OW4-80, OW3-84, OW4-84, OW5-84, OW6-84 were resurveyed (reference & ground elevation) October 1994.
Observation wells OW25-91 and OW32-96 were resurveyed (reference & ground elevation) November 1999.

Observation wells OW1-80 and OW2-80 were sealed and abandoned in February 1993.

Observation wells OW3-80, OW4-80 and OW1-84 were sealed and abandoned in August 1996.

Observation well OW17-91 was sealed and abandoned in September 2006.

Observation wells OW8A-91 and OW8B-91 were repaired in August and resurveyed in November 2008

Observation well OW8B-91 was abandoned and replaced by OW8B-10 in October 2010 and resurveyed in November of 2010

R.J. Burnside & Associates Limited _ Town of St. Marys Landfill
File: 032339 St. Marys 2016 EA HG Study Tables Environmental Assessment Hydrogeology Study

Date: 4/12/2016 Page 2 of 2 300032339.0000



Table F1.2

Vertical Gradients
St. Marys Landfill

Vertical Gradients

Shallow well| OWA4-84 | Ow8B-10 | OW9B-91 | OW32-96 | OW34-96
Top of screen 312.77 308.89 313.64 316.61 316.48
Bottom of screen 311.47 307.99 311.64 311.11 311.78
Mid-point 312.12 308.44 312.64 313.86 314.13
Deep well| OW7-91 OWB8A-91 | OW9A-91 | OW32A-02 | OW33-96
Top of screen 280.89 287.59 280.56 281.86 310.95
Bottom of screen 275.49 281.89 277.36 278.81 307.25
Mid-point 278.19 284.74 278.96 280.34 309.10
Sep-91 -0.79 -0.85
Sep-91 -0.79 -0.85
Nov-91 -0.79 -0.86
Nov-91 -0.86
Dec-91 -0.78 -0.85
Dec-91 -0.77 -0.85
Dec-91 -0.84
Dec-91 -0.84
Dec-91 -0.75 -0.83
Jan-92 -0.73 -0.82
Feb-92 0.72 -0.85
Feb-92 0.72 -0.82
Mar-92 -0.69 -0.80
May-92 0.72 -0.82
Aug-92 -0.76 -0.83
Nov-92 071 -0.81
Feb-93 -0.68 -0.77
May-93 -0.80
Aug-93 -0.82
Apr-94 071 -0.80
Sep-94 -0.86
Apr-95 -0.74 -0.84
Sep-95 -0.87
Apr-96 -0.70 -0.83
Sep-96 -0.86 141
Apr-97 071 -0.81 -1.64
Sep-97 -0.84 -1.39
Apr-98 -0.78 -0.84 -1.64
Sep-98 -0.89 -1.24
Apr-99 -0.88 -1.64
Sep-99 -0.90 -1.23
Apr-00 -0.90 -1.65
Sep-00 -0.88 -157
Apr-01 071 -0.85 -1.63
Sep-01 -0.88 -1.23
Apr-02 -0.74 0.87 -1.64
Sep-02 -0.88 -1.27
Apr-03 -0.74 -0.87 -0.94 -1.67
Sep-03 -0.89 -0.94 -1.26
May-04 -0.73 -0.85 -0.93 -1.65
Sep-04 -0.89 -0.95 -1.35
Apr-05 -0.76 -0.88 -0.96 -1.67
Nov-05 -0.93 -0.99 -1.27
Apr-06 -0.73 -0.86 -0.94 -1.65
Nov-06 -0.75 -0.88 -0.96 -1.67
Apr-07 -0.73 -0.86 -0.94 -1.63
Nov-07 -0.80 -0.92 -0.95 -1.16
Apr-08 -0.70 -0.84 -0.92 -1.67
Nov-08 -0.79 -0.89 -0.96 -158
Apr-09 -0.73 -0.84 -0.92 -1.63
Nov-09 -0.88 -0.96 -1.43
Mar-10 -0.74 -0.87 -0.95 -1.63
Nov-10 -0.80 -0.89 -0.97 -1.44
Mar-11 -0.85 -0.94 -1.65
Dec-11 -0.77 -0.88 -0.87 -0.96 -1.68
Apr-12 -0.90 -0.87 -0.95 -1.54
Nov-12 -0.95 -0.87 -0.95 -1.33
May-13 0.72 -0.84 -0.85 -1.66
Oct-13 -0.78 -0.92 -0.88 -0.96 -1.68
Jun-14 -0.92 -0.88 -0.95 -152
Nov-14 -0.96 -0.89 -0.98 -1.54
May-15 -0.94 -0.88 -0.96 -155
Sep-15 -0.97 -0.90 -0.97 -1.31
Dec-15 -0.96 -0.90 -0.98 -1.44
Mar-16 -0.79 -0.91 -0.88 -0.96 -1.65
Mar-16 -0.79 -0.92 -0.87 -0.96 -1.67

Notes:
- downward gradient

File: 032339 St. Marys 2016 EA HG Study Tables.xls

Date: 5/3/2016

i .+ upward gradient
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Table F1.3

Surface Water Measurements

St. Marys Landfill

Upstream Basin B Midstream Basin A Downstream
Location " SP1B-94 | SP2B-94 SP3A-94 SP5A-94 SP4A-94

SP1-10 (Inlet) | (Outlet) SP2-93 (South Inlet) (North Inlet) (Outlet) SP3-93
Reference 310.32 (Shallow Flow
Elevation 311.240 | Flow (4) 314.63 (2) 310.190 314.42 314.62 (2) 309.38( (Deep)) Measurement (4)
Feb-93 309.2 308.44
Aug-93 Dry Dry
Apr-94 313.1 309.7 313.19 313.19 309.22 167 L/s
Sep-94 310.06 312.45 Dry 309.39 Dry Dry Dry 308.9 12.7L/s
Apr-95 310.25 313.56 | Flowing 309.64 313.81 313.48 Flowing 309.23 170 L/s
Sep-95 310.06 312.49 Dry 309.33 Dry Dry Dry 309.25 28 L/s
Oct-95 3| 310.17 NA Flowing 309.48 - 313.08 Flowing 309.13 130 L/s
Apr-96 310.19 NA Flowing 309.49 Dry Dry Flowing 309.04 160 L/s
Sep-96 310.08 312.57 Dry 309.32 Dry Dry Dry 308.87 9Ll/s
Oct-96 3| 310.23 NA Flowing 309.52 313.54 313.03 Flowing 309.11 230 L/s
Apr-97 310.11 313.37 | Flowing 309.35 313.63 313.02 Flowing 308.96 58.6 L/s
Sep-97 309.95 NA Flowing 309.19 Dry Dry Flowing NA 4.7 L/s
Apr-98 3| 310.11 NA Flowing 309.42 313.51 313.06 Flowing 309.06 118 L/s
Apr-98 310.01 312.64 | Flowing 309.29 Dry 313.01 Flowing 309.03 220 L/s
Sep-98 309.91 312.1 Flowing 309.22 Dry Dry Dry NA 10L/s
Apr-99 310.05 312.60 Flowing 309.37 Dry Flowing Flowing 309.07 60 L/s
Jun-99 3| 310.12 313.33 | Flowing 309.41 Dry Flowing Flowing 309.06 35L/s
Sep-99 310.00 313.01 Flowing 309.28 Dry Dry Dry 309.01 41L/s
Apr-00 310.05 313.54 | Flowing 309.44 Dry 313.23 Flowing 309.04 146 L/s
Jun-00 3| 310.46 313.74 | Flowing 310.05 313.69 313.54 Flowing >309.38 4012 L/s
Sep-00 310.03 313.59 | Flowing 309.44 313.77 313.62 Flowing 309.01 98 L/s
Apr-01 310.02 313.39 | Flowing 309.70 314.03 313.81 Flowing 309.05 89 L/s
Jun-01 3| 310.01 313.49 Dry 309.73 Dry 312.54 Dry 309.08 784 Lis
Sep-01 309.92 Dry Dry 309.54 Dry Dry Dry 308.99 17 Lis
Apr-02 309.96 313.58 Dry 309.61 314.14 313.92 Flowing Dry 143.62 L/s
Sep-02 309.88 Dry Dry 309.45 Dry Dry Dry Dry 31.16 L/s
Apr-03 309.93 313.43 | Flowing 309.69 Dry Dry Dry 309.06 118.52 L/s
Jun-03 3| 309.93 313.6 Flowing 309.65 Flowing Flowing Flowing 309.06 42.08 L/s
Sep-03 309.82 Dry Dry 309.50 Dry Dry Dry Dry 28.15L/s
May-04 309.86 NA 309.81 314.21 NA Dry NA 504 L/s
Sep-04 309.78 No Flow | No Flow 309.51 Dry Dry Dry Dry 3.54 L/s
Apr-05 309.89 Bent No Flow 309.73 Too Deep/No Flow | Too Deep/Low flow | Flowing 309.07 168 L/s
Jul-05 3| 309.83 313.41 Flowing 309.66 Dry Dry Flowing NA NA
Nov-05 309.83 313.51 Flowing 309.67 Dry Dry Flowing NA 20 L/s
Apr-06 310.05 313.18 | Flowing 309.70 Too Deep Flowing Flowing 309.03 66 L/s
Jul-06 3| 310.62 313.48 Flowing Too Deep Too Deep 313.73 Flowing NA NA
Nov-06 309.98 313.19 Flowing 309.77 Too Deep/No Flow Flowing Flowing 309.05 51L/s
Apr-07 310.00 Dry Flowing 309.78 313.97 Too Deep/Flowing | Flowing Dry 69.23 L/s
Nov-07 309.77 313.64 | Flowing Dry Dry Dry Dry Dry 9.01L/s
Apr-08 309.98 313.70 Flowing 309.77 T-Bar Removed Dry NA Dry 97.01L/s
Aug-08 309.94 313.76 Flowing 309.74 Dry Dry Flowing Dry 105.0 L/s
Nov-08 310.23 313.74 Flowing 309.97 Flowing Flowing Flowing 309.25 398.82 L/s
Apr-09 310.42 313.49 | Flowing 309.85 Dry Flowing Flowing 309.15 324.72 L/s
Nov-09 313.20 Flowing 309.36 Dry Dry Flowing Dry 1541 L/s
Mar-10 309.88 313.79 | Flowing 309.69 Dry Flowing Flowing Dry 49.34 L/s
Nov-10 313.84 Flowing 309.78 Dry Flowing Flowing 309.255 310.50 L/s
Mar-11 310.39 313.73 | Flowing 309.56 Dry Dry Flowing 308.88 528.48 L/s
Oct-11 310.08 313.83 Flowing [ T-Bar Missing Dry Dry Flowing 309.01 21741 LIs
Dec-11 310.47 313.84 Flowing [ T-Bar Missing Dry Dry Flowing Dry 639.20 L/s
Apr-12 310.35 313.73 Flowing Dry Dry Dry Flowing Dry 48.0 L/s
Aug-12 310.08 313.83 Flowing [ T-Bar Missing Dry Dry Flowing 309.01 40.0L/s
Nov-12 310.47 313.84 Flowing [ T-Bar Missing Dry Dry Flowing Dry 11.12L/s
May-13 310.83 313.82 Flowing 309.52 Ponded Dry Flowing 308.95 (6)
Oct-13 310.94 313.86 | Flowing NA Ponded Dry Flowing 308.98 170.57 L/s
Jun-14 310.79 Trickle Dry 309.43 Dry Dry Dry 308.95 3.13L/s
Nov-14 310.83 313.87 | Flowing 309.55 Ins Dry Flowing 309.07 13.61L/s
May-15 310.80 Trickle Dry 309.52 Ponded Dry Dry 308.91 1.49L/s
Sep-15 310.75 Dry Dry Dry Dry Dry Dry Dry Dry
Mar-16 310.93 | 167.27 L/s 309.76 309.05 170.55 L/s

Notes:

Reference elevation refers to top of staff gauge (T-bar) elevation based on most recent survey information of top of staff gauge.

4)
(6)
(6)
Dry

* SP1-10 replaced SP1-93 after the Town took ownership of the Site property in 2009
b Reference elevation - top of culvert - Surveyed October 12, 2006 used for SP1B as of July 2005.
1) T -bar removed during reconstruction of Retention Pond.
) Water levels are not recorded. Dry or flowing conditions are noted.
3) Water levels recorded after rainfall event.
Ins Insufficient water to obtain a sample
NA T-bar not accessible (area flooded, bent or missing T-bar, overgrowth of weeds)

R.J. Burnside & Associates Limited
File: 032339 St. Marys 2016 EA HG Study Tables

Date: 4/12/2016
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Table F1.4

Phase | Leachate Elevations

St. Marys Landfill

Manhole ID MH-1 MH-2 MH-3 MH-4 MH-5 MH-6 MH-7 MH-8 MH-16A MH-15A
Invert Elev. 314.199 314.928 316.04 316.767 316.366 315.966 315.532 315.147 313.91 313.536
Reference Elev. 320.47 319.88 319.08 319.91 319.49 319.31 319.36 319.55 319.02 316.65
May-89 318.57 317.53 317.57 319.50 319.21 318.91 319.25 319.21
Aug-89 318.69 319.60 317.68 317.78 317.80 Buried 317.50 317.67
Nov-89 318.70 317.91 317.75 318.00 317.81 317.87 317.64 317.87
Feb-90 -- - - - -- - -- --
Apr-90 317.50 -- 317.85 318.15 -- -- -- -
May-90 317.07 317.02 317.07 317.17 317.16 317.97 317.94 Buried
May-90 316.86 318.14 316.20 318.73 318.26 319.25 318.07 317.85
Aug-90 317.11 318.06 316.44 A 317.63 Buried 319.11 317.74
Nov-90 315.06 Dry Dry Flooded 316.06 Buried Flooded Dry
Feb-91 316.70 316.70 316.68 316.72 316.70 Buried Buried 316.64
May-91 316.08 316.21 316.18 316.71 316.56 Buried 317.87 316.22
Aug-91 314.65 Dry Dry Dry Dry Dry Dry Dry
Nov-91 314.62 Dry Dry Dry Dry Dry Dry Dry
Feb-92 - - - - - - - -
May-92 314.88 315.37 Dry Dry Dry Dry * *
Aug-92 316.36 * * Dry Dry Dry Dry 315.53
Nov-92 316.44 316.45 316.43 Dry 316.44 316.44 316.43 316.44
Feb-93 315.68 315.68 Dry Dry Dry Dry 315.65 315.66
May-93 316.79 316.78 316.81 316.8 316.8 316.81 316.79 316.8
Aug-93 316.42 316.42 316.41 Dry 316.41 316.43 316.4 316.42
Apr-94 316.52 316.54 316.51 Dry 316.52 316.53 316.52 316.53
Sep-94 314.90 315.13 Dry Dry Dry 315.73 315.49 315.05
Apr-95 316.35 316.36 316.35 Dry 316.35 316.36 316.34 316.35
Nov-95 316.20 316.21 316.2 Dry Dry 316.21 316.19 316.19
Apr-96 316.61 316.67 316.67 Dry 316.67 316.68 316.66 316.66
Sep-96 315.99 316.00 Dry Dry Dry 316 315.98 315.98
Apr-97 316.93 316.93 316.93 316.91 317.12 316.94 316.92 316.93
Sep-97 315.14 Dry Dry Dry Dry Dry Dry Dry
Apr-98 314.27 315.14 Dry Dry Dry 315.83 315.5 315.08
Sep-98 314.26 315.14 Dry Dry Dry 315.83 315.5 315.08
Apr-99 314.26 315.12 Dry Dry 316.12 315.83 3155 315.08
Sep-99 Wet Wet Dry Dry Wet Wet Wet Wet
Apr-00 Flowing Flowing Dry Dry Wet Flowing 315.53 Flowing
Sep-00 Flowing Wet Dry Dry Dry Wet 315.53 Wet
Apr-01 Flowing Flowing Dry. Dry. Wet Flowing 315.55 Flowing
Sep-01 Wet Dry Dry. Dry Dry Dry Dry Dry
Apr-02 Flowing Flowing Dry Dry Flowing Flowing Flowing Flowing
Sep-02 - Wet Dry Dry Dry Wet 315.55 Wet
Apr-03 314.63 Flowing Wet Dry Flowing Flowing Flowing Flowing
Sep-03 Dry Dry Dry Dry Dry Dry Wet Flowing
May-04 315.89 315.96 Wet/No Flow Dry Wet/Flowing 315.98 315.93 315.96 Flowing Flowing
Sep-04 Wet/Flowing Dry Dry Dry Dry Dry Wet/No Flow | Wet/No Flow -- Wet/Flowing
Apr-05 315.89 315.93 Wet/No Flow Dry Wet/Flowing 316.11 315.90 315.90 Wet/Flowing | Wet/Flowing
Nov-05 314.58 Wet/Flowing Dry Dry Dry Wet/Flowing | Wet/Flowing | Wet/Flowing Flowing Flowing
Apr-06 315.62 315.65 Wet Dry Wet Flowing 315.63 315.63 Flowing Flowing
Nov-06 315.76 315.78 Wet/No Flow Dry Wet/No Flow | Wet/Flowing 315.77 315.77 Flowing Flowing
Apr-07 Wet/Flowing Wet/Flowing Dry Dry Wet/No Flow | Wet/No Flow | Wet/No Flow | Wet/Flowing -- --
Nov-07 Wet/Flowing Dry Dry Dry Dry Wet/Flowing | Wet/No Flow | Wet/No Flow | Wet/Flowing | Wet/Flowing
Apr-08 Wet/Flowing Wet/Flowing Wet/Flowing Dry Wet/No Flow | Wet/No Flow | Wet/No Flow | Wet/Flowing | Wet/Flowing | Wet/Flowing
Nov-08 Wet/Flowing Wet/Flowing | Wet/Flowing Dry Flowing Flowing Flowing Wet/Flowing | Wet/Flowing | Wet/Flowing
Apr-09 Dry Dry Flowing Dry Flowing Flowing Flowing Flowing Flowing Flowing
Nov-09 Wet/Flowing Wet Dry Dry Wet Wet Wet Wet Flowing Flowing
Mar-10 Flowing Flowing Wet Dry Wet Flowing Wet Wet Flowing Flowing
Nov-10 Flowing Flowing Dry Dry Flowing Flowing Flowing Flowing Flowing Flowing
Mar-11 Flowing Flowing Wet Dry Flowing Flowing Flowing Flowing Flowing Flowing
Dec-11 Flowing Flowing Wet Dry Flowing Flowing Flowing Flowing Flowing Flowing
Apr-12 Flowing Wet Dry Dry Wet Wet Wet Wet Flowing Flowing
Nov-12 Flowing Flowing Dry Dry Wet Wet Wet Flowing Flowing Flowing
May-13 Flowing Flowing 316.09 Dry Flowing Flowing Flowing Flowing Flowing Flowing
Oct-13 Flowing Flowing 317.43 Dry 316.45 Flowing Flowing Flowing Flowing Flowing
Jun-14 Flowing Wet 317.42 Dry Wet Wet Wet Wet Flowing Flowing
Nov-14 Very Slow Flow | Very Slow Flow 317.42 Dry Wet/No Flow | Wet/No Flow Wet/No Flow | Very Slow Flow Flowing Very Slow Flow
May-15 Very Slow Flow | Very Slow Flow 317.52 Dry Pond/No Flow Pond/No Flow Pond/No Flow | Pond/No Flow Flowing Very Slow Flow
Sep-15 Very Slow Flow| Pond/No Flow 317.42 Dry Dry Pond/No Flow| Pond/No Flow | Pond/No Flow |  Slow Flow Flowing

Notes:

All elevations in metres above mean sea level (m AMSL).

Reference elevation is elevation of top of steel frame and grate.

* Data obtained during monitoring is not consistent with other data.
Buried - MH covered by waste or interim cover material

R.J. Burnside & Associates Limited

File: 032339 St. Marys 2016 EA HG Study Tables.xls

Date: 5/3/2016

- No Data

A - Leachate running into manhole.

(1) - Leachate pumped from holding tank prior to measuring levels.
Wet - bottom of MH wet, but no leachate accumulation
Flowing - indicates leachate moving through the bottom of the MH
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Table F1.5

Phase Il/lll Leachate Elevations

St. Marys Landfill

Manhole ID MH1 MH2 MH3 MH4 MH5 MH6 * MH7 MH8 MH9 MH10 MH11 MH12 MH13 MH14 MH15 MH16 MH17 MH18 MH19 MH20 MHA MHB
Invert Elev. 313.25 312.81 312.12 314.79 315.07 | 315.42 | 315.81 | 316.13 | 317.60 | 317.45 317.13 316.79 316.28 313.93 314.397 314.871 311.76 310.79
Reference Elev. |1 317.24 318.27 318.26 319.31 318.13 320.00 320.29 321.82 321.75 319.77 319.13 319.11 318.57 318.13 318.33 315.72
May-93 NA NA NA
Aug-93 NA NA NA
Apr-94 NA NA NA
Sep-94 Dry Dry 312.73
Apr-95 Dry 312.84 312.84 Dry Dry
Sep-95 Dry Dry 312.55 Dry Dry
Apr-96 Dry 313.24 313.26 Dry Dry
Sep-96 Dry 3133 3133 Dry Dry
Apr-97 Dry Dry 312.64 Dry Dry
Sep-97 Dry 313.06 313.06 Dry 314.28
Apr-98 Dry Dry 312.14 Dry 314.36
Sep-98 Dry Dry 312.15 Dry Dry
Apr-99 312.27 312.83 312.14 Dry Dry
Sep-99 Dry Flowing Flowing Dry No Flow
Apr-00 Wet Flowing Flowing Wet Dry
Sep-00 Dry Wet 312.49 Dry Wet
Apr-01 Wet Flowing Flowing Dry Wet
Sep-01 Dry Dry 312.69 Dry Dry
Apr-02 Flowing Flowing 312.29 Flowing Flowing
Sep-02 Dry 313.2 310.88 Wet Dry Dry
Apr-03 Flowing Flowing Flowing Flowing Flowing Wet
Sep-03 Dry Dry Dry Dry Dry Dry
May-04 Wet/Flowing | Wet/Slight Flow | Wet/Slight Flow | Wet/Flowing Dry Wet/Flowing | Wet/Flowing | Wet/Flowing Overflowing
Sep-04 Dry Dry 308.25 Wet/Slight Flow Dry Dry Dry 314.85 Dry Top Flowing
Apr-05 Wet/No Flow | Wet/No Flow Wet/Flowing Flowing Flowing Wet/No Flow | Wet/No Flow | Wet/No Flow Dry Dry 315.34 | Overflowing
Nov-05 Dry Wet/No flow Flowing Wet/Flowing Wet/Flowing | Wet/Flowing Wet/Flowing Wet Flowing 314.74 Dry 315.33 | Top Flowing
Apr-06 Wet Wet Flowing Flowing Flowing Wet Wet Wet Flowing 315.00 Dry 315.32 | Top Flowing
Nov-06 Wet/No Flow | Wet/No Flow Flowing Flowing Wet/Flowing | Wet/Flowing Wet/Flowing | Wet/No Flow | Wet/Flowing 315.23 Dry 315.32 | Top Flowing
Apr-07 Wet/No Flow | Wet/No Flow Flowing Wet/Flowing Wet/Flowing | Wet/Flowing Wet/Flowing Dry Wet/Flowing 315.19 Dry 315.32 | Top Flowing
Nov-07 Dry Dry Wet/Flowing Wet/No Flow Wet/No Flow | Wet/Flowing NA NA Wet/No Flow | Wet/No Flow | Wet/No Flow 314.91 Dry 315.12 315.12
Apr-08 Wet/No Flow | Wet/No Flow 312.59 Wet/No Flow Wet/Flowing | Wet/Flowing NA NA NA NA Wet/Flowing | Wet/No Flow | Wet/Flowing Dry 315.35 315.37
Nov-08 Dry Dry Flowing Flowing Flowing Flowing NA NA Wet/Flowing | Wet/Flowing | Wet/Flowing | Wet/Flowing 315.38 Wet 315.14 | Top Flowing
Apr-09 Dry Dry Flowing Flowing Flowing Flowing NA NA Flowing Flowing Wet Flowing 315.05 Flowing 315.14 | Top Flowing
Nov-09 Wet Wet Flowing Flowing Wet Wet 315.11 NA Wet Dry Wet Wet 314.85 Wet 315.29 315.34
Mar-10 3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA Top Flowing
Nov-10 Wet Flowing Flowing Flowing Flowing Flowing NA NA NA NA Flowing Flowing Flowing Flowing 314.87 Wet 315.11 | Top Flowing
Mar-11 Wet Flowing Flowing Flowing 313.38 Flowing NA NA NA NA Flowing Flowing Wet Flowing 315.04 Dry 315.13 | Top Flowing
Dec-11 Wet Flowing Flowing Flowing Flowing Flowing Flowing NA NA NA Flowing Flowing Flowing Flowing 315.27 Wet 315.08 | Top Flowing
Apr-12 Dry Flowing Flowing 312.84 Flowing Flowing Flowing NA Dry Wet Flowing Flowing Wet Flowing 314.95 Dry 315.12 | Top Flowing
Nov-12 Wet Wet Flowing Flowing Wet Flowing Wet NA Wet Wet Wet Wet Wet Wet 314.96 Wet 315.12 | Top Flowing
May-13 Dry Flowing Flowing Dry Flowing Flowing 315.23 NA Flowing 316.66 Flowing Flowing Flowing Flowing 315.11 Dry 315.11 | Top Flowing
Oct-13 Dry Dry Flowing 313.75 Flowing Flowing 315.24 | Flowing Flowing 316.65 Flowing Flowing Flowing Flowing 315.29 Dry 315.09 | Top Flowing
Jun-14 Wet Wet Trickle 314.48 314.52 Flowing 315.16 Wet Trickle 316.65 Trickle Wet Wet Trickle 315.05 314.9 315.12 315.36
Nov-14 Dry Dry Trickle NA 314.52 Flowing 315.22 | Trickle Trickle 316.66 | Wet/No Flow | Wet/No Flow Dry Wet/No Flow 315.08 Dry 315.14 315.37
May-15 Pond/No Flow] Pond/No Flow Trickle NA 314.55 Flowing 315.23 | Trickle NA Trickle Dry Trickle | Pond/No Flow| 316.65 |Pond/No Flow Trickle  |Pond/No Flow  Trickle 314.77 Dry 315.11 315.35
Sep-15 Dry Dry Trickle NA 314.43 Trickle 315.29 NA NA NA Wet Dry Dry 316.57 Dry Dry Dry Pond/No Flow|  314.82 Pond/No Flow | 315.13 315.36

Notes:

All elevations in metres above mean sea level (m amsl).
Reference elevation of manholes is elevation of top of steel frame and grate.
1. Reference elevations resurveyed November 23, 2009
2. 1.46 m spacer added to MH 6 in 2008 to bring MH cover elevation above grade.
3. Phase II/lll Manholes were not inspected during the March 2010 event due to the disposal of ACM at the site on the day of the inspection.

NA - not accessible

Wet - bottom of MH wet, but no leachate accumulation

Flowing - indicates leachate moving through the bottom of the MH

Overflowing - indicates that groundwater was flowing out the top of the MH cover.
Top Flowing - indicates that groundwater was flowing out of the manhole riser.
Invert elevations MH8 to MH13 from 2013 Cell 8 Construction documents

R.J. Burnside & Associates Limited

File: 032339 St. Marys 2016 EA HG Study Tables.xls
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(CKD PILE EXCLUDED).
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AE JRH | APRIL 2

MINIMUM MOECC SETBACK FROM PROPERTY BOUNDARY =30 m TOWN OF ST. MARYS : 3
GUIDELINE SETBACK = 100 m Project No.
300032339

File: A:\032339 - St. Marys Waste\CIVIL\02 ProductionDwg\Alternative Method 3.dwg Date Plotted: March 29, 2016 - 5:03 PM




OBTAINED CAPACITY - 397,000 m®
ABOVE GRADE - 252,000 m®
BELOW GRADE- 145,000 m*

EXPANSION VOLUME IS ATTAINED FROM A 4:1 SIDESLOPE FROM THE
EDGE OF THE WATERCOURSE BANK TO THE ELEVATION OF THE
EXISTING TOPOGRAPHY. COMBINED WITH A 5 m VERTICAL EXCAVATION
(CKD PILE EXCLUDED).
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OBTAINED CAPACITY - 974,000 m? : Figure Title
ABOVE GRADE - 827,000 m? SOLID WASTE CAPACITY DEVELOPMENT

BELOW GRADE- 145,000 m? B A
EXPANSION VOLUME IS ATTAINED FROM A 4:1 SIDESLOPE FROM THE @ URNSIDE METHOD 5 - COMBINATION OF VERTICAL
EDGE OF THE WATERCOURSE BANK TO THE ELEVATION OF THE EXPANSION AND SEPARATE DEVELOPMENT OF A

EXISTING TOPOGRAPHY. COMBINED WITH A 5 m VERTICAL EXCAVATION NEW LANDFILL FOOTPRINT
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OVERTOP OF THE EXISTING PHASES. Cient Checked | Date Figure No.
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BURNSIDE

[THE DIFFERENCE IS OUR PEOPLE]

Appendix H

Impacts and Mitigation

Potential Impacts
Groundwater Mitigation Measures and Rankings
Surface Water Mitigation Measures and Rankings

H1
H2
H3
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Table H1
Potential Impacts

R.J. Burnside & Associates Limited

File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xlsx

Date: 6/1/2016

Description of Site Alteration Leachate Generation Groundwater Surface Water
Quantity Quality Quantity Quality
Method 1 Vertical Expansion of Existing Landfill (577,000 m3)
Potential for increased leachate elevation Potential for contaminated runoff
Added height to Phase | and Phase II/lll . ) . L
. . N1 [Increased leachate strength | o N2 |- increased head could drive leachate o] N3 |from footprint during filling
during operation . . . )
into sand/silt seam and into till
Decreased generation - Potential for increased leachate elevation Increased runoff from footprint
Added height to Phase | and Phase II/Ill . g . . . P Potential for leachate breakout on
P lincreased runoff onlonger | o N2 |- increased head could drive leachate N4| - longer side slopes N5 | .
when closed . . . . ) ) . final side slope
side slopes into sand/silt seam and into till No change outside footprint
Filled between Phase | and Phase I/ - NG Increased infiltration into o Potential decreased infiltration N7 Potential for migration of leachate o Decreased runoff during filling NS Potential for contaminated runoff
increased waste footprint waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
Footprint does not encroach on stormwater o o p No alterations to stormwater basin with p No alterations to stormwater basin o
basins regard to sand/silt seam location
. No alterations to water course
Footprint does not encroach on watercourse| o o o P . o
location
Method 2 Horizontal Expansion of Existing Landfill (733,000 m3)
Height slighlty less than current Phase | and
o o o o o
Phase II/1l
. Increased infiltration into Potential decreased infiltration Potential for migration of leachate Decreased runoff during filling Potential for contaminated runoff
Increased waste footprint N6 o, . N7 . . 0 . N8 .
waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
New waste footprint in centre of property - o o P Creates large buffer between fill and o p Creates large buffer between fill and
farther from boundary property boundary property boundary
, , Potential for increased leachate elevation .
Create long narrow depressions between could cause surface ponding : . Potential for leachate breakout on
, . L N9 , . , o] N2 |- increased head could drive leachate P [Decreased stormwater runoff N5 |.. .
footprint expansion and existing Phases and increased infiltration . . final side slope
into sand/silt seam
. Could intersect saturated soil or Could intersect saturated soil or sand/silt
5 metre excavation o] N10 . N10 o] o}
sand/silt seam seam
Bottom of waste may be closer to bedrock Shorter travel distance between bottom
o] o] N11 o] o]
surface of waste and bedrock
Displaces stormwater basins - requires Potential for migration of stormwater
. o} o] N12 . . o o}
relocation downward into sand/silt seam
. . S . . . Increase waste to watercourse
Potential to change flow Potential for migration of leachate Will require alterations of surface P | .
. . . S . . distance
Displaces watercourse - requires relocation | o N13|direction in shallow N14{laterally into sand/silt seam (exposed on [N15water movement to reach new
groundwater bank of watercourse) watercourse N16|Decrease CKD to watercourse distance
Legend
o [No net impact or neutral when compared to the existing site
P |Positive Impact
- Negative impact - numbered in order in which they appear on table
Follow number to mitigation tables

Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

Project No 300032339.000



Table H1
Potential Impacts

Description of Site Alteration Leachate Generation Groundwater Surface Water
Quantity | Quality Quantity Quality
Method 3 Combionation of Vertical and Horizontal Expansion of Existing Landfill (Method 1 and Method 2) (756,000 m3)
Filled between Phase | and Phase /11l - NG Increased infiltration into o Potential decreased infiltration N7 Potential for migration of leachate o Decreased runoff during filling NS Potential for contaminated runoff
increased waste footprint waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
Increased waste footprint but less area than NG Increased infiltration into o Potential decreased infiltration N7 Potential for migration of leachate o Decreased runoff during filling NS Potential for contaminated runoff
Method 2 waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
New waste footprint in centre of property - o o P Creates large buffer between fill and o P Creates large buffer between fill and
farther from boundary property boundary property boundary
Eliminates long narrow depressions
between footprint expansion and existing o] o o o} o
Phases created by Method 2
. Could intersect saturated soil or Could intersect saturated soil or sand/silt
5 metre excavation o} N10 . N10 o] o}
sand/silt seam seam
Displaces stormwater basins - requires Potential for migration of stormwater
. o] o] N12 . . o o]
relocation downward into sand/silt seam
. . V.. . . . Increase waste to watercourse
Potential to change flow Potential for migration of leachate Will require alterations of surface P dist
Displaces watercourse - requires relocation | o N13ldirection in shallow N14{laterally into sand/silt seam (exposed on [N15(water movement to reach new Istance
groundwater bank of watercourse) watercourse N16|Decrease CKD to watercourse distance
Method 4 Development of a New Landfill Footprint (397,000 m3)
Potential to change flow Potential for increased leachate elevation . .
. . o ) ) Potential for contaminated runoff
Adds height to currently flat area N13{direction in shallow N2 |- increased head could drive leachate o N8 from fill area
groundwater into sand/silt seam
Potential decreased infiltration Increased runoff from western side
Adds slopes to currently flat area o o, . o N17 .
(increased runoff) - minor slopes into watercourse
. Increased infiltration into Potential decreased infiltration Potential for migration of leachate Decreased runoff during filling Potential for contaminated runoff
Increases waste footprint N6 o |, . N7 . . o] . N8 .
waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
New waste footprint closer to eastern Shorter travel distance between bottom
o] o] N11 o] o]
property boundary of waste and bedrock
. Could intersect saturated soil or Could intersect saturated soil or sand/silt
5 metre excavation o] N10 . N10 o] o]
sand/silt seam seam
Bottom of waste may be closer to bedrock Shorter travel distance between bottom
o] o] N11 o] o]
surface of waste and bedrock
Footprint does not encroach on stormwater o o P No alterations to stormwater basin with P No alterations to stormwater basin o
basins regard to sand/silt seam location
Footprint does not encroach on watercourse o o P No alterations to water course with N17 Increased runoff from western side NS Potential for contaminated runoff
but is close to top of bank regard to sand/silt seam slopes into watercourse from fill area
Potential to change current
. ) CKD leachate unknown . & .
Overlaps part of cement kiln dust stockpile [N18 L N19mounding in CKD stockpile and o] 0 o]
Combination unknown . )
change shallow flow direction

Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study
Project No 300032339.000

R.J. Burnside & Associates Limited
File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xlsx
Date: 6/1/2016



Table H1
Potential Impacts

R.J. Burnside & Associates Limited

File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xlsx

Date: 6/1/2016

Description of Site Alteration Leachate Generation Groundwater Surface Water
Quantity | Quality Quantity Quality
Method 5 Vertical Expansion of Existing plus Development of a New Landfill Footprint (Method 1 and Method 4) (974,000 m3)
Potential for increased leachate elevation Potential for contaminated runoff
Added height to Phase | and Phase II/lll . ) . L
. . N1 [Increased leachate strength | o N2 |- increased head could drive leachate o] N3 |from footprint during filling
during operation . . . .
into sand/silt seam and into till
Decreased generation - Potential for increased leachate elevation Increased runoff from footprint
Added height to Phase | and Phase II/Ill . g . . . P Potential for leachate breakout on
P lincreased runoff onlonger | o N2 |- increased head could drive leachate N4| - longer side slopes N5 | .
when closed . . . . ) ) . final side slope
side slopes into sand/silt seam and into till No change outside footprint
Potential to change flow Potential for increased leachate elevation i i
) L ) ) Potential for contaminated runoff
Added height to currently flat area o} N13|direction in shallow N2 |- increased head could drive leachate o] N8 from fill area
groundwater into sand/silt seam
Potential decreased infiltration Increased runoff from western side
Added slopes to currently flat area o o |, . o N17 . o
(increased runoff) - minor slopes into watercourse
) Increased infiltration into Potential decreased infiltration Potential for migration of leachate Decreased runoff during filling Potential for contaminated runoff
Increased waste footprint N6 o |, . N7 . . o - N8 .
waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
Filled between Phase | and Phase I/l - NG Increased infiltration into o Potential decreased infiltration N7 Potential for migration of leachate o Decreased runoff during filling NS Potential for contaminated runoff
increases waste footprint waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
New waste footprint closer to eastern o o N Shorter travel distance between bottom o o
property boundary of waste and bedrock
. Could intersect saturated soil or Could intersect saturated soil or sand/silt
5 metre excavation east of watercourse o] N10 , N10 o} o
sand/silt seam seam
Bottom of waste may be closer to bedrock Shorter travel distance between bottom
o] o] N11] o] o]
surface of waste and bedrock
Footprint does not encroach on stormwater o o p No alterations to stormwater basin with p No alterations to stormwater basin o
basins regard to sand/silt seam location
Footprint does not encroach on watercourse o o p No alterations to water course with N17 Increased runoff from western side N8 Potential for contaminated runoff
but is close to top of bank regard to sand/silt seam slopes into watercourse from fill area
Potential to change current
. . CKD leachate unknown . & )
Overlaps part of cement kiln dust stockpile |N18 . N19 mounding in CKD stockpile and | o o o
Combination unknown .
change shallow flow direction
Legend
o [No net impact or neutral when compared to the existing site
P |Positive Impact
- Negative impact - numbered in order in which they appear on table
Follow number to mitigation tables

Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

Project No 300032339.000



Table H2

Groundwater Mitigation Measures and Ranking

Alternative Methods

2 3 4
Impacted
Impact No Impact Site Alteration Leading to Impact Feature Possible Mitigation
N1 Increased leachate strength Added height to Phase | and Phase II/Ill Leachate | l\/lor.ntor Ieachate quality and quantity in leachate collection system
- Review capacity of sewage treatment plant
* Monitor flow rate from leachate collection system
Added height to Phase | and Phase II/11I GW y .
- Leachate head control by enchanced or modified leachate collection system
Potential for increased leachate elevation - . . . . .
) ) ) . |Create long narrow depressions between - Design stormwater control between existing and expansion footprints for
N2 D increased head could drive leachate into sand/silt . . . Leachate . - - L
footprint expansion and existing Phases operation and closed stages to prevent ponding and infiltration into waste
seam
* Map presence and remove sand/silt seams
™ Added height to currently flat area GW PP . / L .
- Install a leachate collection system of similar design to current system
. « Design and operations to reduce work area & interim cover to promote clean
Filled between Phase | and Phase I/l - g P P
D . ) Leachate  |[runoff
_— L . increased waste footprint ) ) ) )
e Increased infiltration into waste (increased * Evaluate leachate generation potential against sewage treatment plant capacity
leachate generation) - Design and operations to reduce work area & interim cover to promote clean
DI D Increased footprint area Leachate  |runoff
- Evaluate leachate generation potential against sewage treatment plant capacity
Filled between Phase | and Phase II/llI - GW * Map presence and remove sand/silt seams
- Potential for migration of leachate downward into [increased waste footprint - Extend leachate collection system between Phase | and Phase II/11I
sand/silt seam . - Map presence and remove sand/silt seams
™ ™ Increased footprint area GW . o .
- Install a leachate collection system of similar design to current system
N9 4 Could cause surface ponding and increased Create long narrow depressions between Leachate * Design stormwater control between existing and expansion footprints for to
infiltration footprint expansion and existing Phases prevent ponding and infiltration into waste
- Map presence and remove sand/silt seam
* Map depth to water table and maintain landfill base above water table
N10 O O O Could intersect saturated soil or sand/silt seam 5 metre excavation GW . P p' .
* Liner designed to separate groundwater in the seam from the waste
* Induce groundwater from sand/silt seam toward leachate collection system
O O Bottom of waste may be closer to bedrock GW + Confirm depth to bedrock and soil characteristic between waste and bedrock
. . surface - Enhance leachate collection system (e.g. liner)
Reduced separation distance between bottom of g : -
N11 . - Confirm depth to bedrock and soil characteristic between waste and bedrock
waste and bedrock New waste footprint closer to eastern . L
O GW * Confirm groundwater flow direction in bedrock at northeast corner
property boundary . )
* Enhance leachate collection system (e.g. liner)
N12 P P Potential for migration of stormwater downward [Displaces stormwater basins - requires GW - Determine presence and depth of sand/silt seam in new basin location
into sand/silt seam relocation * Remove seam or maintain separation distance from basin bottom to seam
- Create conceptual model of new flow direction
O O . S Displaces watercourse - requires relocation |GW - Design leachate collection system to induce flow from CKD stockpile toward
Potential to change flow direction in shallow .
N13 former watercouse location
groundwater Creat tual model of new flow directi
. * Create conceptual model of new flow direction
™ Added height to currently flat area GW P

- Install a leachate collection system of similar design to current system

R.J. Burnside & Associates Limited

File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xlsx

Date: 6/1/2016

Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study
Project No 300032339.0000



Table H2

Groundwater Mitigation Measures and Ranking

Alternative Methods

1 2 3 4 5
Impacted
Impact No Impact Site Alteration Leading to Impact Feature Possible Mitigation
. . . . - Map presence and remove sand/silt seams
Potential for migration of leachate laterally into . . . . . i
N14 O O . Displaces watercourse - requires relocation |GW * Design leachate collection system to induce flow toward former watercouse
sand/silt seam (exposed on bank of watercourse) .
location
CKD leachate unknown
N18 @) 9 N Overlaps part of cement kiln dust stockpile |Leachate |- Monitoring samples from wells in CKD
Combination unknown
Potential to change current mounding in CKD . . ) . i
N19 4 ] . & ‘g ) Overlaps part of cement kiln dust stockpile |GW - Monitor water levels in wells in CKD
stockpile and change shallow flow direction
Negative Impacts for Each Method
1 2 3 4 5 |Legend
O 1 - - 2 3 [Minor Impact - monitoring with potential mitigation (e.g. monitoring of groundwater around CKD stockpile)
O 1 4 3 1 2 |Low Impact - feature alteration with monitoring (e.g. stormwater controls)
@ 1 1 2 3 4  |Medium Impact - enhanced engineering with monitoring (e.g. extension of current leachate control system)
O 1 4 3 3 4  |Major Impact - major mitigation engineering required (e.g. liner, redesigned leachate control system)
Positive
2 1 1 2 3
Impacts

R.J. Burnside & Associates Limited
File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xlsx

Date: 6/1/2016

Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

Project No 300032339.0000



Table H3
Surface Water Mitigation Measures and Ranking

Alternative Methods
1 2 3 4 5
Impacted
Impact No Impact Site Alteration Leading to Impact Feature Possible Mitigation
Potential for contaminated runoff from footprint . - Storm water diversion and sedimentation control away from fill area
N3 . o Added height to Phase | and Phase II/11l SW . L .
during filling * Leachate containment within footprint to LCS
Increased runoff from footprint - longer side
N4 | P B Added height to Phase | and Phase II/11l SW - Design storm water and erosion control for side slopes and toe
slopes
O O Added height to Phase | and Phase II/11l SW - Leachate head control by enhanced or modified leachate collection system
N5 0 Potential for leachate breakout on final side slopes|create long narrow depressions between o * Design stormwater control between existing and expansion footprints for closed
footprint expansion and existing Phases stage to prevent ponding and infiltration into waste
P P P Filled between Phase | and Phase II/IIl - SW - Design and operations to reduce work area & interim cover to promote clean
increased waste footprint runoff
. - Design and operations to reduce work area & interim cover to promote clean
DI DI Increased footprint area SW
N8 Potential for contaminated runoff from fill area runoff
D D Added height to currently flat area SW - Create soil berm along watercourse to contain water within waste area
Footprint does not encroach on watercourse . . .
D D . SW - Create soil berm along watercourse to contain water within waste area
but is close to top of bank
Will require alterations of surface water . . . . . .
N15 q) D Displaces watercourse - requires relocation [SW - Grading, storm water and erosion control to redirect, slow or hold runoff
movement to reach new watercourse
N16 4 ] 4 ] Decrease CKD to watercourse distance Displaces watercourse - requires relocation [SW * Monitoring samples from wells in CKD and new watercourse
D D . . Added slopes to currently flat area SW * Create vegetated water control buffer strip between landfill toe and watercourse
N17 Increased runoff from western side slopes into
watercourse Footprint does not encroach on watercourse . )
D D .p SW - Create vegetated water control buffer strip between landfill toe and watercourse
but is close to top of bank
Negative Impacts for Each Method
1 2 3 4 5 |Legend
O - 1 1 - - Minor Impact - monitoring with potential mitigation (e.g. monitoring of groundwater around CKD stockpile)
O 3 3 3 5 8 |Low Impact - feature alteration with monitoring (e.g. stormwater controls)
@ - - - - - Medium Impact - enhanced engineering with monitoring (e.g. extension of current leachate control system)
O 1 - - - 1 Major Impact - major mitigation engineering required (e.g. liner, redesigned leachate control system)
Positive
2 3 2 1 1
Impacts
Least
¢ _
7
Most i .
R.J. Burnside & Associates Limited Town of St. Marys Landfill
File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xIsx Environmental Assessment Hydrogeology Study

Date: 6/1/2016 Project No 300032339.0000



	Appendix C - Monitoring Well & Soil Logs
	C1 Summary of Monitoring Wells & Boreholes
	C2 Landfill Monitoring Well Logs
	C3 Landfill Borehold Logs
	C4 Landfill Test Pit Logs
	C5 St. Marys Cement Wells & Boreholes
	C6 Grain Size Graphs
	C7 Sand Isopach (CRA 1992, Figure 5.1)

	Appendix D - Perth County Groundwater Study 2003 Mapping
	Appendix E - Source Protection Mapping
	Appendix F - Water Level Monitoring
	F1.1 Groundwater Elevations
	F1.2 Vertical Gradients
	F1.3 Surface Water Measurements
	F1.4 Phase I Leachate Elevations
	F1.5 Phase II & III Leachate Elevations
	F2.1 Groundwater Flow in Bedrock (May 2015)
	F2.2 Groundwater Flow in Bedrock (Sept 2015)
	F2.3 Groundwater Flow in Overburden (Dec. 2015)
	F2.4 Groundwater Hydrograph

	Appendix G - Alternative Methods Conceptual Drawings
	Appendix H - Impacts & Mitigation
	H1 Potential Impacts
	H2 Groundwater Mitigation Measures & Ranking
	H3 Surface Water Mitigation Measures & Ranking




