15204 - RED RIVER AT BUNN'S CREEK.GPJ 06/11/03 01:53 PM (GEOTECHNICAL)

PROJECT: Proposed Riverbank Stabilization

DRILLED BY: Paddock Drilling Ltd

BORE HOLE NO: TH1

CLIENT: City of Winnipeg

DRILL TYPE: DR150

PROJECT NO: WX15204

LOCATION: Red River at Bunn's Creek

DRILL METHOD: 125mm SSA

ELEVATION: 227.22m

SAMPLE TYPE B sheioy Tupe No Recovery XIsPT(N) E=lGrab Sample [[T]spit-Pen [f]core
BACKFILL TYPE [ Bentonite [ ]Pea Gravel Drill Cuttings [a]Grout [T slough Sand
& UNCONFINED COMPRESSION (kPajs —_
100 200 300 400 3 ) E
£ POCKET PENETROMETER (kP Dfw 2] = =
g’ e ?B 2 SOIL E = = COMMENTS o
o = o o <C
3 PLASTC  mMc uaub | B | = DESCRIPTION = % @ i
%3} %] il
20 4 60 80
E 0 Dl ; ¢r | CLAY (Fill) - silty, medium plastic, moist, hard, dark grey, trace 1 £097
- sand, trace gravel, abundant rootlets, occasional sulfate E
= \inclusions, occasional oxidation inclusions, friable/crumbly [ 2 E
3 -gravel fill seam at 0.6m 3 =226
F cH | CLAY -silty, high plastic, damp to moist, hard, brown, trace fine 4 =
-2 sand, occasional oxidation inclusions and rootlets E
E - occasional silt inclusions below 1.5m 5 =225
F CL- |~ mottied grey and brown, occasional silt lamination below 2.1m _| | ¢ 2
-3 Cl py CLAY -silty, low to medium plastic, moist to wet, soft to firm, light, E 224
g CH Niyellowish brown, trace fine sand, occasional oxidation inclusions 7 3
F CCLI [\CLAY - high plastic, damp to moist, very stiff, mottled grey and ,,’ E
4 lborown, some silt, ocoasional siltinclusion i 1K E 003
3 CLAY - silty, low to medium plastic, moist to wet, soft to firm, ligh 9 c
E 5 yellowish brown, tracefinesand _ _ 5
3 CLAY - silty, high plastic, moist, stiff, mottied grey and brown, 10 E090
F occasional silt inclusion, occasional oxidation inclusions 1 E
E 5 - possible slickensided surfaces at 3.7 and 3.9m E
g - occasional silt laminations below 4.8m 12 =221
E - occasional sulphate inclusions, possible slickensided surface at 13 E
= 5.5m E
g - abundant sulphate inclusions, occasional rootlets below 6.1m I £220
E - mottled dark grey and brown below 7.1m 15 E
=i - mottled grey and brown below 7.4m 16 E
E - silty below 7.6m =219
3 - trace gravel, frequent sulphate inclusions below 8.1m 17 E
-9 - stiff, mottled dark grey and brown, frequent silt inclusions, 18 5_21 8
E cH | layered structure below 8.6m E
- 19 E
E-10 20 g
: - abundant silt inclusions below 10.1m =217
- . . . 21 =
E 11 - grey, occasional sand inclusions below 10.7m E
g 22 =216
F 2 g
E-12 2% =215
3 - firm, occasional silt inclusions below 12.2m E
= 25 =
g K 2% =214
E 14 - frequent silt inclusions below 13.7m 7 £
3 2 E-213
g 2 2
E-15 2
g 30 =212
E SAS] SILT (Till) - loose to medium dense, wet, light greyish brown, 31 E
16 i some sand, some gravel, trace to some clay » 5—2 1
- TEST HOLE TERMINATED AT 16.3m BELOW EXISTING E
2_17 GROUND SURFACE IN SILT TILL. =
3 NOTES: E-210
F No sloughing, minor seepage from low to medium plastic clay E
E 18 layers at completion of drilling. Test hole backfill with auger =
g cuttings and bentonite. £-209
E1° =208
g 2 =207
E 21 E
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PROJECT: Proposed Riverbank Stabilization

DRILLED BY: Paddock Drilling Ltd

BORE HOLE NO: TH2

CLIENT: City of Winnipeg

DRILL TYPE: DR150

PROJECT NO: WX15204

LOCATION: Red River at Bunn's Creek

DRILL METHOD: 125mm SSA

ELEVATION: 226.97 m

SAMPLE TYPE [ sheiby Tube [/INo Recovery XsPT (N) 5 Grab Sample ([T spit-Pen [[]core
BACKFILL TYPE B centonite [ Pea Gravel Drill Cuttings Grout [[Istough Sand
4 UNCONFINED COMPRESSION (kPaja —
100200 300 400 3 Hl o oXlox £
E | EPOCKET PENETROMETER (Pefl 8| o % Z| s EREE =
= 100 200 300 400 19 SOIL wld| ZIEEEE COMMENTS =
g 2|2 DESCRIPTION g 2|5 BRER <
o PLASTIC MC.  LiQUID 3 2 S Zuwl=w W
193] P oo o
20 4 60 8
E 0 : SoiriiEoerineeiee CLAY (Fill) - silty, medium plastic, damp, stiff, = 1 c
3 ¢l | brownish grey, trace sand, occasional oxidation E
E 1 2 inclusion, occasional rootlets, crumbly = 2 E 996
E /) CLAY - high plastic, moist, firm, brownish grey, some = 3 E
% / . = 4 £-295
: / oH -
= / — 5 224
F / CL- g oy = o e — e — L — = — ] g
g : o1 L CLAY -silty, low to medium plastic, moist, soft, light = & S
E 4 . / yellowish brown, trace fine sand, occasional oxidation = 7 E 993
F 3 / inclusions | ! 8 £
g ;] / CLAY - high plastic, moist, stiff, mottled grey and 9 g
E 5 5 / brown, some silt, occasional silt inclusions, 10 =222
g . / occasional silt pockets E
E : / -occasional sulfate inclusions/lenses below 4.0m E
= 2 = 11 221
E :: / -occasional oxidation inclusions below 6.1m E
E ff% -mottled dark grey and brown below 6.7m E 220
/ — 1
-8 ] / =219
F ff% -grey below 8.2m -
E-9 . / CH — 13 =218
? v % é
E 10 / , 7 E 017
3 / -trace coarse sand/fine gravel, occasional sand =
E / inclusion below 10.1m = 14 E
E-11 / =216
12 % — 15 =215
13 }f% E214
: / — 15
14 - '/ 213
E - SILT (Till) - non to low plastic, wet, loose to medium E
F 15 ye dense, light greyish brown, some sand, trace clay, L E 912
- gl o, | trace gravel = 1 E
2 Sl -
16 —! 18 21
; -damp to moist below 16.5m ;
E-17 TEST HOLE TERMINATED AT 16.8m BELOW E-210
g EXISTING GROUND SURFACE. g
E NOTES: =
18 Minor seepage observed from clay/till interface at £-209
E 14.3m below existing ground surface. Test hole E
3 backfilled with bentonite, sand and auger cuttings. 3
E-19 =208
;20 =207
E 01 3
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15204 - RED RIVER AT BUNN'S CREEK.GPJ 06/11/03 01:53 PM (GEOTECHNICAL)

PROJECT: Proposed Riverbank Stabilization

DRILLED BY: Paddock Drilling Ltd

BORE HOLE NO: TH3

CLIENT: City of Winnipeg

DRILL TYPE: DR150

PROJECT NO: WX15204

LOCATION: Red River at Bunn's Creek

DRILL METHOD: 125mm SSA

ELEVATION: 227.41m

SAMPLE TYPE BB sneiby Tube [/INo Recovery XJsPT(N) = Grab Sample [IT]split-Pen [H]core
BACKFILL TYPE Bl centonite - |Pea Gravel [/ rill Cuttings [-a]Grout [[TT]slough [7]sand
4 UNCONFINED COMPRESSION (kPajh .
100 200 300 400 = w x =
E | BPOCKET PENETROMETER (Pl 8| o S 2| o oW =
= 100 200 300 400 =9 SOIL E Y ,.ZT :*JZJ = COMMENTS 2
g a2 DESCRIPTION 212|538 <
s} PLASTIC  MC.  LiQuID 3 <§( > D ul o
D 1%} o o
0 40 60 80
E 0 POSEIS - BORC ORI R SRR SRR A CLAY (Fill) - silty, medium plastic, moist, brownish grey, k= 1 E
g i, trace sand, occasional rootlets, occasional oxidation 5—227
= i 1 inclusions, crumbly — 2 £
2 2 , R — 3 =226
E Y/ CLAY - high plastic, moist, very stiff, mottled brown and E
E-2 2 / grey, some silt, frace sand, occasional silt inclusions = 4 9 E
: / CH =225
E 3 A L 5 2
E / CLAY - silty, low to medium plastic, moist to wet, very soft, 6 5_22 4
- CL- | light yellowish brow, trace fine sand =
E 4 Cl 7 E
/ | CLAY - high plastic, moist, very stiff, mottled grey and 8 =223
E 5 » / brown, some silt, trace sand, occasional silt inclusions 9 -
: ZZ% E-222
g 5 V) E
-6 . / =1 10 -
E ff/ -grey, frequent silt inclusions, trace coarse sand below 6.4m 7 5_221
7 7 7 :
/ — 1 =220
3 i
- i / =219
E-9 ff/ — 12 £
3 ::% -firm below 9.1m E o1
E‘ 10 / CH ;
: ::/ = 13 =217
?11 / E
3 % ‘ =216
= / — 14 c
: / =215
E-13 : / 5
2 : / I E214
E 14 : / -very soft below 13.7m ] 3
% =213
2—15 / = 15 E
E ; / -trace gravel below 15.2 =212
E : =17 E
16 Re SILT (Till) - low plastic, moist to wet, loose, light brown, E
g e trace sand, trace gravel, trace clay = =211
F -medium dense, moist below 16.5m = 18 E
E-17 o M E
ié =210
18 AUGER REFUSAL AT 16.0m BELOW EXISTING GROUND o
g SURFACE. =209
E 19 NOTES: =
- Minor seepage observed in silt zone (3.1 to 4.3m) and 5—208
F upper silt till zone (15.9 to 16.8m). Sloughing observed F
=20 from 13.7 to 16.8m. Test hole backfilled with bentonite, £
= sand and auger cuttings. E 007
E 21 £
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15204 - RED RIVER AT BUNN'S CREEK.GPJ 06/11/03 01:53 PM (GEOTECHNICAL)

PROJECT: Proposed Riverbank Stabilization

DRILLED BY: Paddock Drilling Ltd

BORE HOLE NO: TH4

CLIENT: City of Winnipeg

DRILL TYPE: DR150

PROJECT NO: WX15204

LOCATION: Red River at Bunn's Creek

DRILL METHOD: 125mm SSA

ELEVATION: 228.1m

LOGGED BY: MFM

COMPLETION DEPTH: 18 m

AMEC Earth and Environmental REVIEWED BY: T

COMPLETION DATE: 22 November 2005

Winnipeg, Manitoba

Figure No.

SAMPLE TYPE Bl sheioy Tube [/INo Recovery XIsPT (N) E=lGrab Sample [T spiit-Pen [H]core
BACKFILL TYPE Bl sentonite [ ]Pea Gravel Drill Cuttings [ra]Grout [[I]slough [sand
A UNCONFINED COMPRESSION (Pajh —_
100 200 300 400 a 2o E
E | BPOCKET PENETROMETER (kP Q| g > Z2| = =
= R =9 SOIL Plul| 2 5
g 2|2 DESCRIPTION g|Elg| MRS
o PLASTC  MC.  LauD | B | = S|=x| @ o
<<| &3 _;
(92} (%] ]
0 40 6080
E 0 ] CLAY (Fill) - silty, high plastic, stiff, moist, dark grey, some sand, =3
- 1] trace gravel, trace wood, abundant rootlets, friable/crumbly =
= 1 =1 1 E
-1 ) CH £297
: 55 = 2 :
E2 2 : 226
E :; / CLAY - silty, high plastic, firm, moist, brownish grey, trace sand =4 3 E
E i / -dark grey, occasional silt lens below 2.4m E
-3 ;; / — ¢ =225
E r / CH | _mottled grey and brown below 3.4m 3
2 / o
3 /] ~ 5 2
E 5 CL- | CLAY -silty, low to medium plastic, moist to wet, soft, light — 5 5_223
g C Lyellowish brown, tracefinesand — 3
E / CLAY - high plastic, moist, very stiff, mottled grey and brown, E
-6 / some silt, trace sand, occasional silt inclusions Pl 7 = 297
i v =k :
-8 % -mottled dark grey and brown below 7.9m £-220
-9 % = 9 E 219
: v K -
E-10 : / =218
5 : / CH | -soft, grey below 10.1m E
g j = 11 g
11 é ‘ l 2 =217
12 % — 13 =216
13 % =215
E / = 14 ;
7
15 1 / — 15 E 213
= ERTIPE SILT (Till) - low plastic, moist to wet, loose, light greyish brown, E
E BY trace to some sand, trace gravel, trace to some clay c
§ O( / 5—212
5 e é
C T - E
=17 IR — 16 =211
F T 2
18 Julid -
E : ] AUGER REFUSAL AT 18.0m BELOW EXISTING GROUND =210
g : SURFACE. c
E 19 | NOTES: s
3 : Minor seepage observed in low to medium plastic clay layer from E
g : 4.7 t0 5.3m. Test hole backfilled with auger cuttings. E
E20 | £-208
E o oEin E
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PROJECT: Proposed Riverbank Stabilization

DRILLED BY: Maple Leaf Enterprises Ltd.

BORE HOLE NO: TH5

CLIENT: City of Winnipeg

DRILLTYPE: VL-60

PROJECT NO: WX15204

LOCATION: Red River at Bunn's Creek

DRILL METHOD: 200mm HSA

ELEVATION: 223.5m

SAMPLE TYPE [l sheiby Tube [/JNo Recovery XIsPT (N) = Grab Sample []split-Pen (] core
BACKFILL TYPE Bl zentonite [ "]Pea Gravel /ol Cuttings -a] Grout [[TJslough [7]sand
A UNCONFINED COMPRESSION (kPaja —
100 200 300 400 3 ) E
E | EPOCKET PENETROMETER (Pl | @ | > Z2| = =
= 0 20 0 o =9 SOIL E = < COMMENTS <)
=4 DD ol = o <
a PLASTIC  MC.  LIQUID 3 = DESCRIPTION = = @ o
& 1% m
20 4 60 80
- 0 Lol CLAY - medium plastic, silty, moist, firm, greyish brown, trace fine =
- cl
- // sand, lightly oxidized ; 11§ E 50
- ;;/ - organic layer (approx. 2mm thick) at03m -
:_1 . / CLAY -silty, high plastic, moist, firm, grey, trace fine sand, Ilghtly I 2 -
- iy % oxidized, occasional silt inclusion C
- N 222
g :: / 1IE E
-2 ) % :
C - - mottled grey and brown below 2.1m I -
g - / 4 221
-3 ::% -
g 5§ 5 -
- - % I £220
- y - mottled dark grey and brown below 3.7m F
4 3 / ey T s -
. / - grey, trace gravel below 4.3m = 219
- / - abundant silt inclusions below 4.6m E
5 ] % 1 I -
- 33/ - no recovery from 5.5m to 8.2m, adjacent test hole drilled to LK 218
6 X / retrieve samples =
- y / CH :
s 11% F-217
", g / 0 s g
2 . / ] F
: ) / =216
= ::% . -
2 ] / - occasional silt inclusion below 8.2m I s
- / - frequent silt inclusion below 8.5m =
9 . / w10 E
3 . / - occasional silt inclusion below 9.1m I " E
: . / 214
5_ 10 / - frequent silt inclusion, frequent silty sand inclusion below 9.8m 0 u
- . / - occasional silt inclusion, occasional silty sand inclusion below I -
B N / 10.1m £-213
7 T :
: i:/ o 11K 212
- L4 - 45° slickenside at 11.6m E
12 y SILT (Till) - low plastic, loose, maist, light brown, some sand and E
- N\gravel, trace clay -
o TEST HOLE TERMINATED AT 12.2m BELOW EXISTING —211
- GROUND SURFACE. -
—13 NOTES: -
- Minor seepage observed from clay till. No sloughing observed. =
- Test hole open to 12.2m with 50mm water at completion of drilling. —210
- " Test hole backfilled with bentonite and auger cuttings. -
: E 209
E 15 C

15204 - RED RIVER AT BUNN'S CREEK.GPJ 06/11/03 01:53 PM (GEOTECHNICAL)

AMEC Earth and Environmental

LOGGED BY: MFM

COMPLETION DEPTH: 12.2 m

Winnipeg, Manitoba REVIEWED BY: JT

COMPLETION DATE: 14 December 2005

Figure No.

Page 1 of 1




