Borehole:
Location:
Project:

Study Area:

GSC-BH-SW-07
Cartwright, MB
Aquifer Assessment
Spiritwood Valley

478 604 m
Northing: 5429 101 m
UTM Zone: 14

Quarter Section: NW 4-1-14W
Datum: WGS84

Easting:

Date Dirilled:
Depth Drilled:

Method:
Borehole diameter: 5 1/2"
Casing:
Screen:

17-24 March 2011
97.54 m
Sonic

Date Logged:

2 1/2” schedule 80 PVC
10’ length of 20-slot (2 1/2” schedule 80 PVC)

July 12, 2011
Piezometric Water Level: 0.68 m bgl
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Depth — . | Geophysical Interpretation Depth Run Lithology Sediment Description v
(m) 'g 10 cps 40 (m) XXX
0 ] [ T T T — %/ T pEE L )
Graded | 0.00 1 Clayey silt with sand; strong HCI reaction; dark grey brown
— A4 sraded green scale UNIT D is an overall upward fining sequence. Uppermost 1.7 m are impacted — -
indicates Ilke!lhood by presence of steel casing.
1 — ~> of poor bonding or g No recovery
washout zone
— behind casing 1.23 — -
;1_3 - /-"’ Relatively elevated gam. counts indicate finer grained subunit.
5 | S i | 177 5 ] ° ° o o Very fine to fine sand; clay balls; black organic mottling; strong HCL reaction; olive brown
€ @ 187 / Relatively stable gam., cond., mag., and density levels, with exception of Diamicton; sandy/silty clay; bioturbated,; mgderate HQI reaction; white efflorescence
_ A L _ b9i, 559 and pebbles near the base of the run; oxidized organic patches; pebbles of shale and carbonate
+ . probable washout from 1.67 - 2.68m. - o (2-10 mm in diameter); olive brown in colour
3 — D —3— —= = - N . .
g ir 2 . : Very dark diamicton; silty clay with sub-rounded
— 1S > - _ . ° to rounded pebbles (2-35 mm); stiff and dry; strong HCI reaction
8 @ 1l -Cc Dark grayish brown diamicton; silt and very fine sand with sub-rounded
4 — ! — 4 — A : S pebbles (5-30 mm); very stiff; carbonate lithology; strong HCI
D = 423 PEREE reaction; 405-418 cm contains discontinuous sandy stringers
— o . [ |
pedt . . L . . & °
G Relatlvelt?/1 stable glqm., cot:wd., _;nag., and density levels; interval slightly P ) Diamicton; clayey silt with sub-angular to sub-rounded
5 — -'; coarser than overlying sub-unit. — 5 — el ® & pebbles (carbonate); some zones have more pebbles;
g ® 1 / . T . very stiff; moderate HCI reaction; 550 cm red shale clast
- z - - - .
6 —| 8 ‘/’ f — 6 — ° [ J ‘e
(9] — ) 5 ° o B . + axidized- ; .
= > 6.10 Relative decrease in gam. and increase in mag. levels. 3 ‘ qurly sorted very fln_e to coars_e sand; OX|d|z_ed, contains clay balls;
_ S -g L _ © ° °_° stiff; strong HCI reaction; massive; dark grayish brown
6.52 L . . ) . .
< @4 .
7 — b < Relative increase in gam., and decrease in mag. and density levels. Possibly — 7 — ., Very da£k3gray (:Lla{nlcton VSVIth clz.ay rich T;tgx’l par;j:epebblleskm lgli)ncentrat;ad
5, o washed out behind casing wall. - zones (2-3 mm but some 8 mm); very stiff; below cm looks like cemen
— | — — = - .
(: 7.47 Relative decrease in gam. levels. 28,5%5,5°,5 _‘ Light grey poorly sorted granular clayey sand; sub-rounded
8 —| 191 787 8 " . to rounded pebbles; dark clay balls; moderate HCI reaction
Stable gam. and mag. response. Intervals of reduced density through subunit, with , 00 G lar clav: pebbl 05
— upward decrease in cond and increase in Vs (upward coarsening). - - ranular ciay; pebbles are sparse, 2-5 mm
9 — — 9 = - o
9.20 4 e, — . . . ) ) .
| . . . | | .. Diamicton; clay with sparse pebbles; some discontinuous silt/vf sand
@218 The uppermost four subunits of UNIT C are gently upward coarsening with . - stringers: moderate to strong HCI reaction: very stiff
<€ upward increases in velocities and density. Conductivity transitions upward . <. gers; . . 9 . ) very L
10 —| 2 7‘. from high to low levels 10 —I -0 . Very dark grayish brown diamicton; silty clay matrix with
- T . .. * sub-rounded to sub-angular dolomitic pebbles (3-60+mm);
- 9.74 . . . . — — ., ® o moderate to weak HCI reaction; sediments are much less
Relative decrease in gam. counts. Slight upward increase in mag. susc. . stiff: contains shale clasts
11— p 10.31 11— " ‘®
| © 10 4? Mag spikes indicate edge effects caused by probable washout/void space | | . ° - Vtery de:_:kCIQrey c:'Iamlcton; silty clay matrix with angular to sub-angular pebbles (3-15 mm);
behind casing wall, corresponding to zones of lost core where drill bit strong reaction
12 | encountered cobbles. L 12 | i
. Granitic rock fragment
5 i
X L _
13— 13—
| i n |
? No recovery
14— 13.91 — 14 —
| Relatively stable gam., mag. susc., density, and elevated cond. | |
15— 15 —]
o .
! ~ I 6 2% 5 O Diamicton; matrix is silty sandy clay; dolomitic sub-rounded
. ® to sub-angular pebbles; weak to no HCI reaction
16— — 16 — P
17— —17 —
No recovery
18— ® b ® —1— — B
| | | 7 leo Diamicton; matrix is clay with angular to sub-rounded dolomitic pebbles (2-25 mm);
1 . ® . moderate HCI reaction.
19— @27 | 49 | °-° Fine sand with clay balls; strong HCI reaction; oxidized at the top;
19.01 2= = _c reduced at the bottom
— The lowermost three subunits of UNIT C fine upwards; P-wave velocity is = — . ® - Very stiff and hard diamicton; matrix is clay with _
\_ stable and conductivity is elevated. Sub-unit boundaries based on subtle Oo O a angular to subrounded dolomitic pebbles (2-10 mm); weak HCI reaction
20— /' changes in gamma counts. 20— .o . Very dark gray and very stiff and hard diamicton; matrix is clay with
| @ o | | ®6e 0 4 angular to sub-rounded pebbles (2-30 mm); some pebbles are carbonate
e '. : others shield origin; strong HCI reaction
21— — 21— — o
- - - 8 |,. e .
. o . Very dark gray and hard diamicton; matrix is clay with
22— @ 194 —22 — 0o 0 o angular to sub-rounded carbonate pebbles (2-20 mm) and angular to
z 020 ¢ sub-angular carbonate granules; strong HCI reaction
< . o . o
23— 1 —23 — 04 Very dark gray and hard diamicton; matrix is clay with
@l PR angular to sub-rounded carbonate pebbles (2-70 mm) and angular to
7 | [ 7 ‘o, %o sub-angular carbonate granules; one large pebble is diorite (shield);
o4 | o4 _| Qo ° some granules may be shattered pebbles; strong HCI reaction
B B n 9 1, PP
25— @178 25— Oo o Very dark gray and hard; granular matrix diamicton;
L B4 angular to rounded carbonate and shale pebbles (2-35 mm);
7 [ 7] . ° strong HCI reaction; poorly sorted
26 — ‘~5 L og .. L
B < | B ° s ’ Major change in sediment; Diamicton; very dark gray soft mud with sparse
3 o . J ;
27 —| @ 195 o7 | . .. angular granules (3 mm) strong HCI reaction; poorly sorted and massive
] J B N 10 ; o Black stony diamicton; clay-rich matrix with
28 —] L 28 —| P carbonate and shale granules and sub-angular and
@ s { ° . @ sub-rounded pebbles (up to 40 mm); strong HCI reaction
} . e
29 — — 29— ‘. 5
o . ° Very dark gray stony diamicton; clay-rich matrix
— — — .- . with carbonate and shale granules and sub-angular
@195 2o pebbles; pebbles easily broken; strong HCI reaction
30— — 30 — g
o o
2‘ / " P Very dark gray stony diamicton; clay-rich matrix
31— - > — 31— with carbonate and shale angular to sub-angular
< pebbles; pebbles easily broken; strong HCI reaction;
— (> — - at 30.84 m big shale boulder impeded recovery
= 4
32— 32—
\ ° ‘ : Very dark gray stony diamicton; clay-rich matrix
* * * o . . with carbonate and shale granules and angular to sub-angular
33 @ 189 - 3 Lo e sub-rounded pebbles (10 mm); strong HCI reaction
e, ®
i < ™ I o _
r W 12 ’_' ° Very dark gray stony diamicton; clay-rich matrix
34 — —34 — . P with carbonate and shale granules and angular to sub-angular
@ i s, °° pebbles (up to 25 mm); strong HCI reaction; poorly sorted; massive
37 C 3% ',"’ ° Very dark gray stony diamicton; clay-rich matrix
| | | .. & with carbonate and shale granules and angular to sub-rounded
@ 192 ¢? . _“ .. pebbles (up to 40 mm); at 35.55 m a large pitted angular pebble;
36— 4 36 —] o, 2° strong HCI reaction; poorly sorted; massive
. o
/ T3 ° _ e Very dark grayish brown diamicton; clay-rich matrix
37— — 37 — s o. with carbonate and shale granules and angular to sub-rounded
@ 85 = L. pebbles (up to 30 mm); strong HCI reaction; poorly sorted; massive
38— o ® 38| ..°,
° L e. . Very dark grayish brown diamicton; clay-rich matrix
— 38.37 — — .., with mainly carbonate and some shale angular to sub-rounded
< . . N [
] @z ® Slight overall decrease in gam. counts indicates subunit of slightly coarser 0, O pebbles (3-30 mm); strong HCI reaction; largest pebbles are pitted;
39 grainsize versus overlying sub-unit. Other logs remain relatively stable. 39— @ .. ) poorly sorted; massive
| Mag. spikes (centered at 43.00 m, 46.50 m, 48.89 m, and 50.37 m) | | .0 ’.'
co-incident with decreased density levels indicative of edge effects likely 4 . Very dark grayish brown diamicton: clay-rich matrix
. . . o o . ’ -
40 — e e caused by large washout/void space behind casing wall. — 40 — L "‘ .. with mainly carbonate and some shale sub-angular (larger) to sub-rounded
®|180 Ve e, (smaller) pebbles (3-30 mm); strong HCI reaction; poorly sorted; massive
. - . o, .8
41— 41— ®..°"
I ',“' ° Very dark grayish brown diamicton; clay-rich matrix
7 [ ] ° s with carbonate and shale granules and sub-angular to sub-rounded
® 185 20 9 pebbles (up to 40 mm); strong HCI reaction; poorly sorted; massive
42 — z @ —42 — %
| | | ‘eo-®,
(’ 15 S Very dark grayish brown diamicton; clay-rich matrix with
43— @77 L 43— o primarily carbonate and some shale granules and angular to sub-angular
| | | .- ® pebbles (5-30 mm); strong HCI reaction; poorly sorted; massive
< e R
44 — — 44 —] ° ‘s -
PITE A -‘, : Very dark grayish brown diamicton; clay-rich matrix with
7 [ ] ‘. . primarily carbonate and some shale angular to sub-angular
45| | 45| e, . pebbles (<10-40 mm); strong HCI reaction; poorly sorted; massive
‘e
46— |10 P / L 46— 16 @, Very dark grayish brown stony diamicton; clay-rich matrix
¢=_ with carbonate sub-angular pebbles (<15 mm); strong HCI reaction;
. L _ poorly sorted; massive; rock at the bottom of run
\=.
47 — — 47 —
* r — No recovery
48 — ! — 48 —
49 — P T —49 —| 17 Te ° Very dark grayish brown stony diamicton; less hard; clay-rich matrix with very
. . fine sand and carbonate sub-angular to sub-rounded pebbles (<10-45 mm); strong
1 — - . 0 . HCI reaction; poorly sorted; massive
50 —| L 50| teo
<= it
— ® 5 C\ — — L% A Very dark grayish brown stony diamicton; waxy when scraped;
’r’ . clay-rich matrix with carbonate and some shale origin angular to sub-angular
51— pebbles (<10-35 mm); large stone at 51.25 m; strong HCI reaction; poorly sorted;
g massive
51.67 . R . P . .
ol 7' UNIT B contains overall relatively stable gam. counts (slight upward coarsening) . Very dark grayish brown stony diamicton; waxy when scraped;
| ' and cond. levels. General trend shows reduced density, but suspected zones of | | o 000 clay-rich matrix W'th carbonate and s'hal.e orgin anguIeTr to sub-angular
poor casing bonding and void space behind casing wall lead to pockets of v. low . "“ pebbles (5-20 mm); strong HCI reaction; poorly sorted; massive
53 — density, shown by green shading. Boundary between Units B & C is uncertain 53 —] .- .,
and may be updated when further data becomes available. Zo P
— @178 — — PR . P . - . . _
Mag. spikes (centered at 57.16 m, 61.03 m, and 74.03 m) co-incident with A Very dark grayish brown stony diamicton; clay-rich mgt_nx with angular to sub-angular
. e ) o . .. pebbles (5-30+ mm) of carbonate and some shale origin; largest clasts 53.30-54.38 m;
54— decreased density levels indicative of edge effects likely caused by large — 54— o t HCl tion: | rted: .
washout/void space behind casing wall. "'0. - strong reaction; poorly sorted; massive
e _
55— > 955 19 | "® Very dark grayish brown stony diamicton; clay-rich matrix with
| | | . .. angular to sub-angular pebbles (5-20 mm) of carbonate and some shale and
@76 . P 0‘ occasional shield origin; strong HCI reaction; poorly sorted; massive
56 — — 56 — Co.
. '.’ . o
B [ 7] ,".'. '_‘ Very dark grayish brown stony diamicton; clay-rich matrix with
57 | ol | 57| L e ’ angular to sub-angular pebbles (3-25 mm) of carbonate and some shale origin;
' s ‘ largest broken rectangular clasts with striations 56.82-56.85 m;
_ ‘ L N . . ‘e strong HClI reaction; poorly sorted; massive
_ | e : o —
58— 58] 20 |"e " ° " Very dark gray stony diamicton; clay-rich matrix with
@76 0% 6. angular to sub-angular pebbles (5-30 mm) of carbonate and some shale and
B [ 7] : o '® occasional shield origin; strong HCI reaction; poorly sorted; massive
59— — 59— L e
@ - e
- ‘Z — — L e
@ 156 i 0% o
60— i @ — 60— ..
- o
.® .,
61— 0:\> e — [0 -
— 21 |24 ; Very dark gray stony diamicton; clay-rich matrix
_ ® 167 L _ e .. with angular to sub-angular pebbles (5-40 mm) of carbonate and some shale
0 origin; strong HCI reaction; poorly sorted; massive
62 — @ — 62 — o :
] B | oZ C '. Very dark gray stony diamicton; clay-rich matrix with
63 —| @ 136 L 63— o . 4. sub-angular to sub-rounded pebbles (5-15 mm, some 30 mm) of carbonate and some
PR 4 very oxidized shale origin; strong HCI reaction; poorly sorted; massive
- L - .o -
.o . . :
64 — — 64 — — | ' > 9 —
22 ..., Very dark grayish brown stony diamicton; clay-rich
— 052 — — ®. .. matrix with angular to sub-angular pebbles (5-25 mm) of carbonate and some
e shale origin; strong HCI reaction; poorly sorted; massive
65—| ; | 65— © e
2200 ¢
g, oy ', '_ Very dark grayish brown stony diamicton; clay-rich
66 — — 66 — e ... matrix with sub-angular to sub-rounded pebbles (5-30 mm) of carbonate and some
@182 . ‘o shale origin; strong HCI reaction; poorly sorted; massive
. .
« B IS R -
[ YA ™ 23 |° ‘ :o . Very dark gray stony diamicton; clay-rich matrix with angular to
7 b [ | ° e . sub-angular pebbles (<30 mm) of carbonate and some shale origin; some
68 | | 65— Lo e clasts are very brittle and crumble; strong HCI reaction; poorly sorted; massive
R
®. o o
e
69 — <> X —69 — 6°.8 °
188 > p ‘..
_] [ | ; L ] 050 4
f \. .
70—| ¢ 70— _ |®. _
; <‘ o4 |°® ‘o ' Very dark gray stony diamicton; clay-rich matrix with angular to
7 ) r 7 e .. . sub-angular pebbles (<25 mm) of carbonate and some shale origin;
@76 l 4} L. e strong HClI reaction; poorly sorted; massive
71— ¢ — 71— ce. .
. @,
®. o+ o
Lo o”
721 | 70| i .o 5
. @181 — - K 0~
73— —73—  _ |®c -
25 o 30 Very dark grayish brown stony diamicton; clay-rich matrix with angular to
7 PR * 7 o .. . sub-angular pebbles (<40 mm) of carbonate and some shale origin; strong HCI
' — R reaction; poorly sorted; massive
74— —T — 74 — EEE ’ ‘
] o L PR
, . . .
75— — 75— : ‘ o 0 Very dark gray stony diamicton; clay rich-matrix with angular to
@78 e e . sub-angular pebbles (<25 mm) of carbonate, rare red chert and some shale
= — = o o ° origin; strong HCI reaction; poorly sorted; massive
e,
76 — — 76 —] o - .
_ L _ 26 o’ ", Very dark grayish brown stony diamicton; clay-rich matrix
@10 o e . with angular to sub-angular pebbles (<60 mm) of carbonate and some shale
77— > — 77 — 50200 origin; strong HCI reaction; poorly sorted; massive
é e
| — — ®. o o
78 —| > 78 | ® .
| @|152 é | | : “‘.' .
2 L
79— 11 — 79— .. - .
<4 — P T
_ <’ 79.29 | | 27 | ‘ 0y Very dark grayish brown stony diamicton; clay-rich matrix with
® i Upward increase in cond., with slight decrease in mag. and density. FL angular to sub-angular pebbles (<70 mm) of carbonate and some shale origin;
80 — I 80— st e strong HClI reaction; poorly sorted; massive
80 e, .
e,
— — — ®. o o
o
81— 80.97 — 81 2.
| @ 5l Overall upward increase in cond levels and decrease in velocities. Drop in mag | | : “ .
susc. (1 ppt SI) forms top boundary of sub-unit. o :
82— — 82— "o :
— | e - o _ - , o
1 — — 28 . " Very dark grayish brown stony diamicton; clay-rich matrix with
83| LA o 82.69 | g3 ' - O .‘ angular tg su.b-angular pebples (<‘30 mm) of carbonate and some shale origin;
< Basal sub-unit of Unit B characterized by elevated mag. susc., velocities, and . e HCI reaction; poorly sorted; massive
— < - decrease in gam. and cond. levels, indicating presence of coarser-grained - - RoCoS Unconsolidated; upper contact sharp and irregular; clay-rich matrix with
N materials. ‘o £ silt and very fine sand; clay balls; large angular pieces of
84 o 700 e - 090 e granodiorite; strong HCI reaction; poorly sorted; massive
i o T A i L _ & @ _
E UNIT Ais markgd by reduced gam. co_unts a_nd cond. Ieve!s, and increased Mix of very fine to coarse sand and clay-rich balls; granules and pebbles;
o mag. and density levels, versus overlying units. Elevated intervals of cond. _ — strong HCl reaction; poorly sorted: massive
85— = and gam. levels indicate finer grained materials exist as interbeds. 85 29 P P e ’
(] > Very dark grayish brown stony diamicton; very stiff; upper contact is sharp
— e i | - but irregular; clay-rich matrix with angular pebbles (<10 mm) of carbonate and
: 84.84 \some shale origin and granules; fining upward HCI reaction; poorly sorted; massive
86— 5 é? < 84.98 —86 — Unconsolidated gravel with very coarse sand, silt and clay; clast supported; clasts are
= \> <>» Sub-unit of elevated gam. and cond. levels (finer grainsize). pebbles (2-10 mm) of carbonate and some shale origin; strong HCI reaction;
_ 8 j 85.47 — — poorly sorted; massive; fining upwards
' Sub-unit of reduced gam. and cond. levels, with elevated mag. Slightly f|r.1er than above an_d matrix supported
87 — = :' < < 86.68 87— Unconsolidated coarse to fine gravel; clast supported; clasts are pebbles (<50 mm) of
154 . . s LT . .
| L% [ ] \H Sub-unit of elevated gam. and cond. levels (finer grainsize) with upward transition L i carbonate some shale and red granite origin; strong HCI reaction; poorly sorted; massive
\ into coarser unit. ; Very dark grayish brown diamicton; clay-rich matrix with occasional pebbles
88— — 87.45 — 88 —| (<30 mm) of carbonate and some shale origin; HCI reaction; massive; bottom 24 cm are pebble free
| N R - <g Sub-unit of reduced gam. and cond. levels, with most elevated mag. levels — = = — Unconsolidated coarse to fine gravel with sand, silt and clay; matrix supported; clasts are sub-angular
N < measured in borehole. Top of sub-unit maked by drop in mag. and density levels. [ 7 30 |- ®°2- -,‘.‘. ., .'c', to sub-rounded pebbles (2-50 mm) of carbonate and some shale; strong HCI reaction;
89 —| > 89— g Q7o) C 250 2 poorly sorted; massive
88.39 o ® MEL LR o
Unit of v. low gam. and cond. levels with elevated mag. susc. and stable density °e .°. L.l . ) ) ) .
- o (coarser grainsize with little-to-no fine grained matrix). ~ - . ce .o Unconsolidated fine to coarse squ with some gravel'and fine grains; angular. to sub-angular pebbles
A of carbonate and some shale origin; strong HCI reaction; poorly sorted; massive;
90 — S 90— top contact is irregular and hardly visible
(2]
B > | B Massive poorly sorted fine to very coarse sand with some silt and clay; angular pebbles
91 —| { L 91| of carbonate and some shale and shield origin; strong HCI reaction
rd
7 S < > [ ] ; ‘Massive poorly sorted clayey fine to medium sand; angular pebbles
92— L oo | of carbonate and some shale and shield origin; strong HCI reaction
92.05 —_. ) .
| Gradational unit of upward decreasing gam and cond, with increasing mag | | Fining upward gravel sequence with sandy-clay matrix |n_pores,lpebbl_es_ ére sub-angular .
(upward coarsening). P-wave velocity trend is upward increaasing. to sulb—rounded pebbles of (_:arbonate, some shale and minor shield origin; weakly cemented;
93—| \ / 93— matrix has strong HCI reaction; clast supported
| - o g I 93.21 ] . -
c ‘ Sub-unit of relatively elevated gam. and cond. levels, with reduced mag. and V; : o i iami : iX i .
S ub-uni y gam. and . ) g. P . Very dark grayish brown stony diamicton; matrix is sandy clay; pebbles (<30 mm) are sub-rounded
94— QL levels to end of borehole. Density remains stable. 94— 2009 ¢ of carbonate and some shale origin; matrix has HCI reaction; poorly sorted; massive
g 2z S
i fis — —
= . 70 9449 o o o o o . . . . . . . .
N Very fine to medium quartz sand with clay balls; massive; poorly sorted; strong HCI reaction
95— ~N P | Slight drop in gam. counts. —o95 32 e v lum quartz w Y Ve, poorly 9 :
o - E o
3 94.87 o -
] < As at 93.21 m. r ] . 9 ° Very dark grayish brown stony diamicton; clay matrix with pebbles; pebbles (<15 mm) are sub-angular
{ , ‘ of carbonate and shale origin; strong HCI reaction; poorly sorted; massive
96 — i — 96 — . ®
- o e
@119 & .. ° Gray stony diamicton; very hard; clay matrix with pebbles; pebbles (<70 mm) are angular
97 — Notve — 97 — L e s to sub-angular of carbonate and some shale origin; strong HCI reaction; poorly sorted; massive
e ®
| Material L ] g
98 — L gg—




