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SUMMARY

In cross section A-A', Paleozoic limestone, Swan River Formation-Mannville
Group, Lower Colorado Group Ashville Formation, and Lea ParK Formation and
Upper Colorado Group subcrop at the bedrock surface. This surface is covered
with a blanket of 8.5 to 175 m of Quaternary deposits. Deformed clays in the
Swan River Formation-Mannville Group are bedrock at the Keeley River bridge
site, and sands are the bedrock in the Durocher Creek bridge site. The bed-
rock is covered with up to 3.5 m of well graded till at both bridge sites.
The overlying surficial stratified depositsatboth sites showupward coarsening
from clay and silt at the base to sand on top, suggesting a deltaic origin

for these deposits.



TABLE OF CONTENTS

Text
Page
1. INTRODUCTION = e m e e e e e e e e e 1
2. BEDROCK STRATIGRAPHY == - o m e cmm e e e e e o 1
2.1 Paleozoic rocks ===--= oo 1
2.2 Swan River-Mannville Formation —=-eeemommcmmccome oo 4
2.3 Lower Colorado Group Ashville Formation -------cemeeoaa- 4
2.3.1 Skull Creek Member -----cmmmmm o e 4
2.3.2 Newcastle Member ~---=mmmoom e 4
2.3.3 Westgate Member —----- e oL 4
2.3.4 Belle Fourche Member ------ccemmmmcm e 5
2.4 lLea Park Formation and Upper Colorado Group ------------ 5
2.5 Bedrock surface - —-cmcemm el 5
3. QUATERNARY STRATIGRAPHY S 5
3.1 Keeley River bridge site -----eemmmmmmomooomcmeeceee 6
3.2 Durocher Creek bridge site -------===mommeoomcoeoaaoeo- 6
3.3 Stratigraphic interpretation ---------c-----ooocooooonn 6
4. GEOTECHNICAL CONSIDERATIONS -=-=-=====mmmommmommmmmmm oo oo e 7
4.1 Bedrock ====s=mmemm oo e e oo oo 7
L R 7
4.3 Surficial stratified sediments ----------ommoomoomoooaoo 7
5. LITERATURE CITED --=-===mmmmm o mmmmm oo oo e oo oo oo oo 7
I1lustrations
Figure 1.
1. Location of cross section A-A' and boreholes -===-cmeccacmmcmmeana- in back
Table
1. Index of Togs in cross section A-A' —-m-mcomommm oo 2

2. Laboratory analyses of sediments -=-----==--c--o-oommoomomomoooonn- 3



Drawing

0165-002-01. Cross section A-A' —c-cmmmmcm o
Appendi x
A. Ge010gic 10gS ~=-==m-emmm e e e

B. Laboratory analyses

. —— - - " - — - - —

in back



2.

1

INTRODUCTION

In reply to your letter of January 20, 1997 (File EAC9701), the bore-
hole cutting samples and cores from the STH Keeley River bridge Nos.
1 and 2 and the SHT Durocher Creek bridge Nos. 1 and 2 boreholes (Fig.
1, Table 1, Appendix A) were examined and described, and geologic logs
where compiled utilizing these descriptions and the carbonate content
of tills (Appendix B). In addition, Saskatchewan Highways and Trans-
portation (SHT) field logs, geophysical logs, and laboratory analyses
(Appendix B, Table 2) including natural water content, Atterberg limits,
and mechanical analyses (Appendix B) were used to compile the geologic
1ogs.

To provide a regional setting for the Keeley River and Durocher
Creek bridge sites, the regional cross section A-A' (Drawing 0165-002-
01) was constructed utilizing Saskatchewan Research Council (SRC) Togs

1, 2, 4, 7) and map (Christiansen and Whitaker, 1974).
BEDROCK STRATIGRAPHY

In ascending order, the sediments in cross section A-A' (Drawing 0165-
002-01) include Paleozoic rocks, Swan River-Mannville Formation,
Lower Colorado Group Ashville Formation, and the tea Park Formation

and Upper Colorado Group.

Paleozoic rocks

In the Beauval borehole, 1 m of limestone was penetrated. The upper
contact of the Paleozoic rocks rise to the northeast where, at LaRonge,

they are exposed at the surface.



Table 1. Index of logs in cross section A-A'.

HOLE

NAME

LOCATION

1

SRC Jeannette Lake
SRC Barnett Ridge
CLARK Flotten .Lake
SRC Canoe Lake

SHT Keeley River bridge NO. 1
SHT Durocher Creek bridge NO. 1

SRC Beauval

NW-13-07-64-17-W3
NW-02-21-66-17-W3
04-22-66-17-W3
NE-14-15-70-16-W3
13.396.2 mon CL
10.583.5 m on CL
NW-09-35-70-12-W3
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2.2

2.3

2.3.1

2.3.2

2.3.3

Swan River-Mannville Formation

The Swan River-Mannville Formation is composed of 170-245 m of cont-
inental, deltaic, sand, silt, clay, and coal. the Formation rises

the northeast to become the bedrock at Beauval (Drawing 0165-002-01).
The contact between the Paleozoic rocks and the Swan River- Mannville

Formation is an erosional unconformity.

Lower Colorado Group Ashville Formation

The Lower Colorado Group Ashville Formation, in ascending order, is
composed of the Skull Creek, Newcastle, Westgate, and Belle Fourche

members (Drawing 0165-002-01, log 3).

Skull Creek Member

The Skull Creek Member is composed of Tess than 1 to 35 m of gray, non-
calcareous, marine clay. The contact between the Swan River- Man-
ville Formation and the Skull Creek Member of the Ashville Formation

is conformable.
Newcastle Member

The Newcastle Member is composed of less than 1 to 16 m of sand and
silt representing a more shoreward feature. The contact between the

Skull Creek and Newcastle members is conformable.
Westgate Member

The westgate Member is composed of less than 1 to 20 m of dark gray,
noncalcareous, marine clay. The contact between the Newcastle and

and Westgate members is conformable.



2.3.4

2.4

2.5

Belle Fourche Member

The Belle Fourche Member is composed of a Tower unit of less than 1 to
23 m of sand and silt which includes the Fish scale zone and an upper
unit of Tess than 1 to 34 m of dark gray, noncalcareous,. marine clay.
The contact between the Wesfgate and Belle Fourche members is con-

formable.

Lea Park Formation and Upper Colorado Group

The Lea Park Formation and Upper Colorado Group is composed of less
than 1 to 130 m of gray, noncalcareous, marine silt and clay comp-
rising the Lower and Upper White speckled shales. Because the Upper
White Speckled Shale cannot be detected in electric logs, the top of
the Colorado Group cannot be determined in cross section A-A' (Draw-
ing 0165-002-01, logs 2, 3), and consequently, the Upper Colorado
Group is combined with the Lea Park Formation. The contact between
the Ashville Formation and the Lea Park Formation and Upper Colorado

Group is conformable.

Bedrock surface

The Bedrock surface represents a major unconformity in cross section
A-A' where the total relief is 330 m. The bedrock surface was formed

by preglacial fluvial and glacial and glaciofluvial erosion.

QUATERNARY STRATIGRAPHY

The glacial deposits southwest of the Keeley River bridge site and
between the Durocher Creek bridge site and Beauval (Fig. 1, Drawing

0165-002-01) are labelled Quaternary deposits, undifferentiated.



3.1

3.2

3.3

In these parts of the cross section, the Quaternary deposits are up

to 175 and 30 m thick, respectively.

Keeley River bridge site

At the SHT Keeley River bridge No. 1 borehole (Fig. 1, Appendix A),
the bedrock is overlain, in ascending order, by 3 m of slightly calc-
areous, dark gray till (Table 2), 1 m of noncalcareous, gray, sandy
silt, and 6 m of medium/fine grained sand. At the SHT Keeley River
bridge No. 2 borehole, the bedrock is overlain, in ascending order,
by 2.5 m of slightly calcareous, dark gray till (Table 2), 5.5 m of
interbedded very fine sand and silt, and 6 m of fine to medium grained
sand.

Durocher Creek bridge site

At the SHT Durocher Creek bridge No. 1 borehole, the bedrock

is overlain by 3 m of slightly calcareous, dark gray till (Table 2),
1 m of noncalcareous, gray and light gray, laminated clay and silt,
and 4 m of very fine to medium grained sand and detrital peat. At
the SHT Durocher Creek bridge No. 2‘boreho]e, the bedrock, in
ascending order, is overlain by 3.5 m of slightty calcareous dark
gray ti1l, 1 m of noncalcareous, 1ight gray to white silt, 2.5 m of

coarse/fine grained sand, and 2 m of peat.

Stratigraphic interpretation

The coarsening upward of the stratified sediments lying on till in
the Keeley River and Durocher bridge sites suggests a deltaic origin
for these deposits. The similarity of natural water content, Atter-
berg limits, mechanical analysis and carbonate content (Table 2) of

tills in the Keeley River and Durocher Creek bridge sites suggest



4.1

4.2

4.3

that only one till is present in this area.

GEOTECHNICAL CONSIDERATIONS

Bedrock

The bedrock beneath till in the SHT Keeley River bridge boreholes
Nos. 1 nd 2 is composed of jbinted and fractured clay of the Swan
River-Mannville Formation which, presumably, was deformed by glacial
shear.( Appendix A). The bedrock in the Durocher bridge site, on
the other hand,is sand of the Swan River-Mannville Formation which

does not appear to be deformed.

Till

The tills are very poorly sorted or very well graded. The mean sand
silt, and clay content is 40, 33, and 27 percent, respectively

(Table 2).

Surficial stratified sediments

The surficial stratified sediments coarsen upward from clay and silt

to sand. The finest sediment is anticipated to be on the till surface.
LITERATURE CITED

Christiansen, E.A. and Whitaker, S.H. 1974. Geology and groundwater
resources of the Waterhen River area (73-K}, Saskatchewan.

Saskatchewan Research Council, Geology Division, Map No.4.






Appendix A. Geologic logs from SHT Keeley River bridge Nos. 1 and 2
and Durocher Creek bridge Nos. 1 and 2 boreholes.



SHT 73-0/04 1997
KEELEY RIVER BRIDGE

NO.1
13.396.2M0ON C.L.
BOREHOLE
BOREHOLE NO. SHT KEFLEY R, 1 wis_73-0/04  PROIECT
LAND LOCATION CONTROL SECTION 965-05
UTM COORD. STanion _13.396.2»  ofrser_ON C.L.

RO, £LEv. U3L.051M_ DEPTH _J9.09H CUMING SAMPLE INTERVAL ___ 158~
DATE omum%ﬂulmmmtn_ 1997 CORE SAMPLE INTERVAL

COMD. WATER MICROSIEMENS/CMATZ5°C  FROM 1471250
COND. MUD 550 MICROSIEMENS/CM AT 25 € CASING DEPTA
SPECIICRAIN D oy CASMGWALTHONESS
ﬁ;s'ngjsg:mm L. WATER OR MUD umW______
: w0
L0GGED BY [ STRCCATR e . -
Bt SizE 43, INTERVAL )
INSTRUMENT WIDCO 1500 BT SIZE INTERVAL
PROBE ELECTRIC BIT SUZE INTERYAL
PROBE GAMMA TYPE OF ORILL RIG 1250 FAILING
PROBE CALIPER oEPTH S p—
DATE LOGGED w
TIME OF LOGGING HRS T0 1630 MRS 2 T 9t i3 H/Min
o, risanon, —HRTLLER ] L
CONTRACTOR a8 0-100 cps | HiM
REMARKS  ASSTT OPERATOR M, MINCAX 9w 1 117408 | 35 whaw
GAMMA TIME CONSTANT (1.C)____ 5 SECONDS

ceotocy 8y E.A, CHRISTIANSEN  12/04/97

CUTTING AND CORE DESCRIPTION’

GAMMA-RAY SP iR CALIPER
0 cPs 100 20 HY foMMs 50 114 INCHES 18
o o i I e g i 1 i
SAND, MED./FINE,--—8-{ LT, BR. GR./GR, BR.+ PEAT + ¥00D 7 -]
Xll]ll! 0 O -_.,;: 5 111
St v FINE smmr—»-lr NORCALC,, GR. : -

. P 1 S1f sy 4437580 -
llLL_L, L. CALC,ll)KlG'R ! = N S e T W0-34-78 el
TLAY. SILTY, RORCALL ., B, FRACTURED J plll ~1- {

U N O A < f — LI -
CLAY, HONCALC., K. GR.I——|9-f- o = -
SEEs FEEEEE I - E=pEEE
Y T T .y L
SAND, FINE, =1 QUARTZOSE, LT. GR.- WH. [ [
SAND, MED., % QUARTZOSE, CARB., LT. 6R.*/~|-Y I~ g o o o
I S D (U O O O O D O | . 1) -
L0 - i e o -
SAND, FINE-MED,, [ g| OUARTZOSE, CARB., LT, GR. T3 I
Ht t I
COAL, 8K T e e
SARD, FINE-PED., |Yf QARTZOSE, LT, GR. 3 -
CLAY, SILTY, MONCALC,, Tl 6R. 4111t
CLAY, SILTY, <2 NONCALC, WH,+ DK, GR.,
SAND, MED., QUARTZOSE, LT, GRIZITTg 1) - 1
[ L L A RS VT U S S e |
SAND, SILTY,-|—— JMONCALC., GR.+ LT, 6R., |- omie -
SMND, FINE-MED,, 1] QUARTZOSE, LT, 6R, 1|1 { -
SILT, HONCALC. | GR., LAMIRATED I | e g
SANG, FiRE-MED., QUARTZDSE, LT, R, — - - "

|
i
T

SAND, FINE: ren., P~ QUARTZOSE, LT, 6R.
SILT, NONCALC., sn.{:‘é

I o % -
i I 0 T

D S R g |

SAND, FINE-MED.,-{—

CLAY, STLTY, NONCALC., DK, GR,-134—

I I } ] l )

SARD, SILTY, gmw.c..'l g s‘k‘.‘[“
0 A D R | eemboree
SILT, HONCALC,, GR.* L7, GR

EEEE=cEcE=ras
SILT, LAV, nomc., fi— o e

Saskatchewan mzl?m “
Highways and
Transportation

50-30-20 = 50% SAND, 30% SILT, 20% CLAY




SHT 73-0/04

1997

KEELEY RIVER BRIDGE
NO.2
13.331.1MON C.L.
BOREHOLE

BOREHOLE N0, SHT R. 2 wrs_73-0/Q4
LAND LOCATION

PROJECT _ KEELEY Rl%m BngGE SITE
CONTROL szgnon -0

Highways and
Transportation

UTM COORD. STATION FeeT__ON C.L.
GRo. EEY. W29SILM DePTH _Z27.45M  CUTTING SAMPLE lmmt
DATE ORILLED MARCH 1270 MARCH 12 1997 CORE SAMPLE INTERVAL ]
COMD. WATER _ 4 MICROSIEMENS/CM AT 25 C FROM 1.5-22.7m
COND, MUD MICROSIEMENS/CM AT 25 € CASING DEPTH
SPECIFIC GRAVITY MUD CASING WALL THICKNESS
SUPERVISOR L. SINCCAIR WATER OR MUD LEVEL
ASST SUPERVISOR ABANDONMENT
oAy TSR T
u;g:uu:rg " W]PCO 1500 BIT SIZE INTERVAL
PROBE ELE BIT SIZE INTERYAL
:xg c«m‘m TYPE OF DRILL RIG 1750 FAILING
DATE LOGGED FARCH 12 1997 DE;T" SCALE SPEED
TIME OF LOGGTNE nas1o 600 wes —  BR. 1 274 1 S0 WV H/ATN
DRILL OPERATOR R a2 20 otms | I w/nix
CONT 2 0-100 cps M/MIN
Remarxs  _ ASSTT OPERATOR: N, MTHCHUK Zn | _11/4-18% 15 wWkin
GAMMA TIME CONSTANT (1.C) S SECONDS
GeoLoGy By E.A, CHRISTIANSEN  12/04/97
CUTTING AND CORE DESCRIPTION
GAMMA-RAY -CALIPER
0 cPs 100 50 114 INCHES 18
PRI i 1
SAND, — FINE- nzn {7, 3k, GR wrm
= =
SAND, ——-x-a——-'HFINE D, GR. WITH PEAT*V[OOD =
i 1 1 ! 00 N =
+ 1 A
SAND,*.—‘—‘—-——(-V. FIPE, SILTY+SILT, CLaYeY {1 .+ LT, GR., LAMINATED ;
" N i n i 3 I
P A U S S 0 B Y 1 i | 35-34-31 44 1
TILL, SL. CALC., <= K. GR,—b—fei—di-] ! - Lt L BT
CLAY, NONCALC,, [—~3h] GR., VERTICALLY JOINTED i == ‘{ﬁ:smn BSD?:'; §§:§:§ELT: : i
T T SO S O S VD O pa - A L , Y. . ’ }
. » [ v . — e M S SN Wat -53..
CLAY, NONCALC., |3 DK. GR., JOINTED = ,S‘“"’t‘o"g =] s, RONCALC.., LT, o 01336
CLAY, WORCALC., G, }warxmwommw T el e marg P N S S A
S T ; 5 T O % SILT, SANDY, MOWCALC,, GR
way, erY.-'—%—%WALIc. K. GR ; o i WC-— L= f: i
SAND, L FiNe D QUARTZOSE, LT, GR.timii— i~ o i !
0 10 2
Saskatchewan 0 HU/s

50-30~20 = 50% SAND, 30% SILT, 20% CLAY

10



SHT 73-0/04

1997

DUROCHER CR. BRIDGE

NO.1
10.583.5 MON C.L.
BOREHOLE

BOREHOLE M. 1 W1s_73-0/04  posect __DUROCHER CREEK BRIDGE SITE
LAKD LOCATION CONTROL SECTION -
UTM COORD. STATION offFseT__ONCL,
GRO. ELEY. _11;_______ PTH _M0OM__ CUTTING SAMPLE INTERYAL ______ 1.5#
DATE DRILLED TOMARCH 13 1997 CORE SAMPLE INTERVAL l.on
COMD. WATER _4 MICROSIEMENS/CMATZ5°C  ¢RoM L.5-12.2n
CoNO. MUD __B50 MICROSIEMENS/CM AT 25 € CASING DEPTH 5158
SPECIFIC GRAVITY MUD CASING WALL THICKNESS
SUPERVISOR L, STHCLATR WATER OR MUD LEVEL
ASST SUPERVISOR ABANDONMENT POST_TH HOLE
LOGGED BY BIT SIZE 43/47 WALMAC 0358
{NSTRUMENT WiD0 1500 BT SIZE ::rriz: -
PROBE ELECTRIC BT SIE INTERYAL
PROSE CAMMA TYPE OF DRILL RIG AILING
PROSE CALIPER OEPTH
DBATE LOGGED MARCH 13 1997 SCALE SPEED
TIME OF LOGEING . 28.5m 29 uY T

ES. 8.5M 5 15 wuin
DRILL OPERATOR ., MIL Iy e
CONTRACTOR 29.0m] 0-100 ces LY
REMARKS m

GAMMA TIME CONSTANT(1.C) ____ G SECONDS
ceowocy sy E£.A, CHRISTIANSEN _  13/04/97

CUTTING AND CORE DESCRIPTION

Highways and
Transportation

GAMMA-RAY
0 cPs 100 50 14 %!’&ESR 18
L Lot ot ) ¢ I
SARD, V. Fm%..u.sn.»mmm‘?‘w : i
O TR D SV SO A S S A A i >
LAY, sxm.ﬁg__@nma, R 7 LT, GRS P———
TILL, SL. CALC., DK, GR,— ] : g
SAND, FINE, 7 QUARTZOSE, LT. GR. i g
SAND, FED. . oumzosa, LT. BR, GR. : n
117 3 1T i
ST, 1‘ NORCALC., K. GR.J =
SAND, FINE, ——it—t QUARTZOSE, LT. GR. s
CLAY + SILT. HOMCALC. ™ OK. GR., INTERBEDDEL :
SARD, FINE, ——+ —JQUARZ TR ; —
sm mc.. \ﬁu sn. ! L
FTNE, QUARTZOSE, L1, GR, 1
SILT,M)NCALC.,;_ GR. 0 O O A O O
SILT, CLAYEY,t—i—i—t- HONCALC., GR. IO S Y
0 10 2
Saskatchewan 0, WUs
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SHT 73-0/04

1997

DUROCHER CR. BRIDGE

NO.2
10.562.8 MON C.L.
BOREHOLE

BOREHOLE NO. 2 n1s_73-0/04 proJecT __DUROCHER CREEK BRIDGE SITE
UAND LOCATION COMTROL_ SECTION 965-05
UTM COORD. T STATION M OFFSET__ C.L.
GRD. ELEV. 1 DEPTH CUTTING SAMPLE INTERVAL .5H
DATE ORILLED PARCH 13 10 HARC_,!_N 19 97 CORE SAMPLE INTERVAL _____1.5#
COND. WATER _4 MICROSIEMENS/CM AT Z5'C  FROM T 1%512.2m
COND. MUD MICROSIEMENS/CM AT 25 C  CASING DEPTH 6,53 "
SPECIFIC GRAYITY MUD CASING WALL THICKNESS
SUPERVISOR L. SINCLAIR wmnoum:cmf
ASST SUPERVISOR CSTRTAR ABANDOMMENT _ POST INWOLE
LOGGED BY _ﬁ% 81T SIZE 4 3/47 WALMAC 0-24.5
INSTRUMENT HIDCO I BIT SIZE ::;m: :
PROBE ELECTRIC BT STE ____  INTERWML
:mg cc::?va TYPE OF ORNL Ri6 1250 FAILING —
DATE LOGGED HARCH 13 1997 DEPTH @w SPEED
TIME OF LOGGING %rom.s__ : 34 "V 15 w/uin
DRILL OPERATOR . £S. 4w 15 WniN
CONTRACTOR MAL 24 1 & Q- IQQ_cP; H/HIN
REMARKS 240 0 11418 15 wWain

GAMMA TIME CONSTANT (T.C.) SECONDS

GEOLOGY BY ELA TTARSER 3/04/97

CUTTING AMD CORE DESCRIPTION-
GAMMA-RAY P R CALIPER

i crs 100 50 ny 1] 0 oHMs 50 11/8 THCHES 18
[FERT, BLAK = e e e | - 22 : e
SAND, FINE-CO., N ORGANIC, LT, en*nx GR T ! S
SILT, NONCALC., 1 LT GR -m i : r———

Y S D SAPAG i - -t : 46~ 53 21
TILL, SANDY, SL. v . ./GR. T I 4 T
SAND, FINE, QUARTZOSE, fe—t LT, GR.4— " > S i
I 5 O . 00 A O Y O W 1 t
CLAY+STLT, NONCALC., GR., INTERBEDDED I A : :
SAND, FIKE, GUARTZOSE, va1. GR. 5 : ‘ﬁ?:mﬂcm L cAR8., 6R i 1 "
suncwmmc,ea > O O 8 A RO i : -

[ N i n A a
SAND, FINE, oumzoseé—u. GR, 4t t : — — e e
SILT, NONCALC. LT. GR, It 11+ ’ ' e e
0 10 20
Saskatchewan (0 wU/c
Highways and
Transportation  46-33-21 = 46% SAND, 33% SILT, 21% CLAY
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Appendix B. Laboratory analyses including carbonate content, natural water
content, Atterberg limits, and mechanical analyses.
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Saskatchewan Research Council Geocanalytical Services
125-15 Innovation Blvd., Saskatoon, SK., S7N 2X8
Phone:306-933-5426 Fax:306-933-5656

SHT KEELEY RIVER NO.1

M152 CHRISTIANSEN APRIL 23 1997 (4) PG.1121 [B.R.DIG.]
1 %Ca BY ICP 0T97.56

2 $Mg BY ICP

3 Wt% DOLOMITE=COL.2%*7.5852

4 Wt% CALCITE=(COL.1- (COL.2*1.6486))*2.4973

5 TOTAL Wt% CO3 (COL.3+COL.4)

6 WT$DOLOMITE/Wt% CALCITE (COL.3/COL.4)

7 CO2 FROM CALCITE=COL.4%2.238

8 CO2 FROM DOLOMITE=COL.3*2.429

9 TOTAL CO2=COL.7+COL.8

%Ca $Mg WT$DO WT$CAL CO3TOT DO/CAL CO2CAL CO2DOL CO2TOT

BR2 5.49 1.62 12.29 7.04 19.33 1.75 15.76 29.85 45.60
LS7 389 7.9 1.25 0.53 4.02 0.94 4.96 4.28 2.10 9.76 11.87
LS7 390 8.4 1.54 0.62 4.70 1.29 6.00 3.64 2.89 11.42 14.32

LS7 392 9.4 0.87 0.43 3.26 0.40 3.66 8.11 0.90 7.92 8.82



Saskatchewan Research Council Geoanalytical Services
125-15 Innovation Blvd., Saskatoon, SK., S7N 2X8
Phone:306-933-5426 Fax:306~933-5656

SHT KEELEY RIVER NO 2

M153 CHRISTIANSEN APRIL 23 1997 (3) PG.1122 [B.R.DIG.]
1 %Ca BY ICP 0T97.56

2 $Mg BY ICP

3 Wt% DOLOMITE=COL.2*7.5852

4 Wt% CALCITE=(COL.1-(COL.2%1.6486))*2.4973

5 TOTAL Wt% CO3 (COL.3+COL.4)

6 WT$DOLOMITE/Wt% CALCITE (COL.3/COL.4)

7 CO2 FROM CALCITE=COL.4%*2.238

8 CO2 FROM DOLOMITE=COL.3%*2.429

9 TOTAL CO2=COL.7+COL.8

%Ca $Mg WT$DO WT$CAL CO3TOT DO/CAL CO2CAL CO2DOL CO2TOT

BR2 5.19 1.66 12.59 6.13 18.72 2.06 13.71 30.58 44.30
LS7 456 12.1 2.03 0.74 5.61 2.02 7.64 2.77 4.53 13.63 18.16

LS7 457 13.6 1.07 0.53 4.02 0.49 4.51 8.20 1.10 9.76 10.86



Saskatchewan Research Council Geoanalytical Services
125-15 Innovation Blvd., Saskatoon, SK., S7N 2X8
Phone:306-933-5426 Fax:306-933-5656

SHT DUROCHER CREEK NO 1

M154 CHRISTIANSEN APRIL 23 1997 (3) PG.1123 [B.R.DIG.]
1 %Ca BY ICP 0T97.56

2 $Mg BY ICP

3 Wt% DOLOMITE=COL.2%*7.5852

4 Wt% CALCITE=(COL.1- (COL.2*1.6486))*2.4973

5 TOTAL Wt% CO3 (COL.3+COL.4)

6 WT%DOLOMITE/Wt% CALCITE (COL.3/COL.4)

7 CO2 FROM CALCITE=COL.4*2.238

8 CO2 FROM DOLOMITE=COL.3*2.429

9 TOTAL CO2=COL.7+COL.8

$Ca $Mg WT$DO WT$CAL CO3TOT DO/CAL CO2CAL CO2DOL CO2TOT

BR2 5.15 1.64 12.44 6.11 18.55 2.04 13.67 30.22 43.89
LS7 477 7.4 1.09 0.46 3.49 0.83 4.32 4.21 1.85 8.48 10.33

LS7 478 7.7 1.02 0.47 3.57 0.61 4.18 5.82 1.37 8.66 10.03



Saskatchewan Research Council Geoanalytical Services
125-15 Innovation Blvd.,
Phone:306-933-5426

SHT DUROCHER CREEK NO 2

MLSS CHRISTIANSEN APRIL 23 1997

(5)

Saskatoon,
Fax:306-933-5656

PG.1124 [B.R.DIG.]
QT97.56

SK.,

S7TN 2X8

WT$DO WT%CAL CO3TOT DO/CAL CO2CAL CO2DOL CO2TOT

12

.52
.19
.49
.94

R ooou

.92
.17
.83
.91

1

1 %Ca BY ICP
2 ¥Mg BY ICP
3 Wt$% DOLOMITE=COL.2%*7.5852
4 Wt% CALCITE=(COL.1-(COL.2*1.6486))*2.4973
5 TOTAL Wt% CO3 (COL.3+COL.4)
6 WT¥DOLOMITE/Wt% CALCITE (COL.3/COL.4)
7 CO2 FROM CALCITE=COL.4*2.238
8 CO2 FROM DOLOMITE=COL.3%*2.429
9 TOTAL C02=COL.7+COL.8
¥Ca Mg
BR2 5.09 1.65
LS7 497 4.8 0.76 0.42
LS7 498 6.0 1.09 0.46
LS7 499 6.3 1.22 0.52
LS7 500 8.0 1.10 0.42

W w ww

.19

.02

b D W

.43
.35
.32
.85
.20

2
18

W b >

.11
.87
.21
.35
.13

13

NN O

.24
.38
.85
.03
.28

3

0.
7.
8.
9.
7.

40
74
48
58
74

43.

8.
10.
11.
10

65
12
33
61

.02

17



SITE

Keeley R.
BH 1

BH 2

Durocher Cr.
BH 1

BH 2

C.S. 965-02 Sample Testing

Sample No.

1.§7-388
LS7-389
LS7-390
LS7-391
£ 87-393
LS7-395

LS7-452
LS7-454
LS7-456
LS7-457
L87-459
LS7-463

LS7-477

LS7-498

Soil Type

silty clay
till
till
till
silty clay
silty clay

silty clay
silty clay

till

till, silty clay
shale

shale

till

till

Sheet1

Tests Designated

Atterberg limits, moisture content

Atterberg limits, moisture content, hydrometer

Atterberg limits, moisture content

Atterberg limits, moisture content, hydrometer

Atterberg limits, moisture content
Atterberg limits, moisture content

Atterberg limits, moisture content
Atterberg limits, moisture content
Atterberg limits, moisture content

Atterberg limits, moisture content, hydrometer

Atterberg limits, moisture content
Atterberg limits, moisture content

Atterberg limits, moisture content

Atterberg limits, moisture content, hydrometer

Page 1

NOTE:

- per examination by NWR, April 3/97

Comments

Consol. to EKS
Consol. to EKS

Consol. to EKS
Consol. to EKS

Consol. to EKS

Samples had dried
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Saskatchewan Highways & Transportation
Saskatoon Testing Services Lab
Mechanical Analysis

20

Date Apr-21-97 Total Wt Sample 113.4

Control Section 965-05 Wt Passing 2.00mm 111.7

Location LS7-389 Air Dry Sample Wt. 494

Depth Wd 48.70

Tested By K. BRAY w 49.44

Sieve Wt Passing % Passing

Hydroscopic Moisture 18.00 mm 100

Tare No. 215 12.50 mm 100.0

Wet wt & tare 4099 5.00 mm 1.7 100.0

Dry wt & tare 4061 (wash wt) ] 2.00 mm 17.8 98.5

Wt water 38 900 um 171 97.1

Wit tare 1436 400 um 14.3 91.4

Wt dry sample 2625 160 um 6.2 75.0

% water 1.45 71 um 0.2 62.9

DETERMINATION OF SIZE AND PERCENTAGE OF SOIL IN SUSPENSION

HYDROMETER READINGS CORRECTION GRAIN % of TOTAL
TEMP ORIGINALJCORRECTED FOR |MINUTES |COEFFICIENTS DIAMETER|SAMPLE in
C : CALGON & TEMP T L K SUSPENSION

21.6 30.0 -5.0 25.0 2 11.4 0.01339 0.0319 50.6
21.6 28.0 -5.0 23.0 5 11.7 0.01339 0.0205 46.5
21.6 26.0 -5.0 21.0 15 12.0 0.01339 0.0120 42.5
21.8 25.0 4.9 20.1 30 12.2 0.01336 0.0085 40.6
22.0 23.0 -4.9 18.1 60 12.5 0.01332 0.0061 36.6
22.4 20.5 -4.8 15.7 240 12.9 0.01326 0.0031 31.7
22.0 18.0 -4.9 13.1 1440 13.3 0.01332 0.0013 26.5

Correction for Calgon and Temp. 9.74

Ave Blank Reading
Ave. Temp Degree C

Line Slope

4.9
22

-0.22
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Saskatchewan Highways & Transportation
Saskatoon Testing Services Lab
Mechanical Analysis

22

Date Apr-21-97 Total Wt Sample 135.1

Control Section 965-05 Wt Passing 2.00mm 132.7

Location LS7-391 Air Dry Sample Wt. 50.71

Depth Wd 50.07

Tested By K. BRAY W 50.98

Sieve Wt Passing % Passing

Hydroscopic Moisture 18.00 mm 100

Tare No. 214 12.50 mm 100.0

Wet wt & tare 4704 5.00 mm 2.4 100.0

Dry wt & tare 4666 (wash wt) | 2.00 mm 20.3 98.2

Wt water 38 900 um 19.1 95.9

Wit tare 1693 400 um 15.9 89.6

Wt dry sample 2973 160 um 7.6 73.3

% water 1.28 71 um 0.6 59.6

DETERMINATION OF SIZE AND PERCENTAGE OF SOIL IN SUSPENSION

HYDROMETER READINGS CORRECTION GRAIN % of TOTAL
TEMP ORIGINALJCORRECTED FOR |MINUTES |COEFFICIENTS DIAMETER|SAMPLE in
C CALGON & TEMP T L K SUSPENSION

21.6 29.0 -5.0 24.0 2 11.5 0.01339 0.0322 471
216 26.0 -5.0 21.0 5 12.0 0.01339 0.0208 41.2
21.6 240 -5.0 19.0 15 12.4 0.01339 0.0122 37.3
21.7 23.0 -5.0 18.0 30 12.5 0.01337 0.0086 354
22.0 21.0 -4.9 16.1 63 12.9 0.01332 0.0060 31.6
22.4 19.0 -4.8 14.2 250 13.2 0.01326 0.0030 27.8
22.0 17.0 -4.9 12.1 1440 13.5 0.01332 0.0013 23.7

Correction for Calgon and Temp.

Ave Blank Reading
Ave. Temp Degree C

Line Slope

4.9
22

-0.22
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Saskatchewan Highways & Transportation
Saskatoon Testing Services Lab

Mechanical Analysis

Date Apr-21-97 Total Wt Sample 121.9

Control Section 965-05 Wit Passing 2.00mm 119.1

Location L.87-456 Air Dry Sample Wt. 51.47

Depth Wd 50.69

Tested By K. BRAY W 51.88

Sieve Wt |5assing % Passing

Hydroscopic Moisture 18.00 mm 100

Tare No. 101 12.50 mm 100.0

Wet wt & tare 3917 5.00 mm 2.8 100.0

Dry wt & tare 3883 (wash wt) | 2.00 mm 17.4 97.7

Wt water 34 900 um 16.5 96.0

Wit tare 1669 400 um 13.6 90.4

Wt dry sample 2214 160 um 5.8 75.3

% water 1.54 71 um 0.2 64.6

DETERMINATION OF SIZE AND PERCENTAGE OF SOIL IN SUSPENSION

HYDROMETER READINGS CORRECTION GRAIN % of TOTAL
TEMP ORIGINALJCORRECTED FOR |MINUTES |COEFFICIENTS DIAMETER|SAMPLE in
C CALGON & TEMP T L K SUSPENSION

21.5 335 -5.0 28.5 2 10.8 0.01340 0.0312 54.9
215 31.0 -5.0 26.0 5 11.2 0.01340 0.0201 50.1
217 28.5 -5.0 235 15 11.6 0.01337 0.0118 45.4
21.8 26.5 -4.9 216 30 12.0 0.01336 0.0084 41.5
22.0 245 -4.9 19.6 60 12.3 0.01332 0.0060 37.8
22.4 22.0 -4.8 17.2 240 12.7 0.01326 0.0030 33.1
22.0 19.5 4.9 14.6 1440 13.1 0.01332 0.0013 28.1

Correction for Calgon and Temp.

Ave Blank Reading
Ave. Temp Degree C
Line Slope

4.9
22
-0.22
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Saskatchewan Highways & Transportation
Saskatoon Testing Services Lab

26

Mechanical Analysis

Date Apr-21-97 Total Wt Sample 137.9

Control Section 965-05 Wt Passing 2.00mm 129

Location LS7-457 Air Dry Sample Wt. 49.57

Depth Wd 48.91

Tested By K. BRAY W 52.28

Sieve Wit I3assing % f’assing

Hydroscopic Moisture 18.00 mm 100

Tare No. 216 12.50 mm 8.9 100.0

Wet wt & tare 4211 5.00 mm 3.9 96.4

Dry wt & tare 4178 (wash wt) | 2.00 mm 18.4 93.5

Wit water 33 900 um 17.2 91.3

Wit tare 1740 400 um 14.2 85.5

Wt dry sample 2438 160 um 6.4 70.6

% water 1.35 71 um 0.2 58.7

DETERMINATION OF SIZE AND PERCENTAGE OF SOIL IN SUSPENSION

HYDROMETER READINGS CORRECTION GRAIN % of TOTAL
TEMP ORIGINALICORRECTED FOR |MINUTES |[COEFFICIENTS DIAMETER|SAMPLE in
o CALGON & TEMP T L K SUSPENSION

21.7 31.0 -5.0 26.0 2 11.2 0.01337 0.0317 49.8
21.7 28.5 -5.0 23.5 5 11.6 0.01337 0.0204 450
21.7 26.0 -5.0 21.0 15 12.0 0.01337 0.0120 40.2
21.8 24.0 -4.9 19.1 30 12.4 0.01336 0.0086 36.4
22.0 23.0 -4.9 18.1 60 12.5 0.01332 0.0061 34.6
22.4 20.5 -4.8 15.7 250 12.9 0.01326 0.0030 30.0
22.0 18.0 4.9 13.1 1440 13.3 0.01332 0.0013 251

Correction for Calgon and Temp.

Ave Blank Reading
Ave. Temp Degree C

Line Slope

4.9
22

-0.22
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Saskatchewan Highways & Transportation
Saskatoon Testing Services Lab
Mechanical Analysis

Date Apr-21-97 Total Wt Sample 118.8

Control Section 965-05 Wt Passing 2.00mm 118.8

Location LS7-463 Air Dry Sample Wt. 47.7

Depth wd 46.27

Tested By K. BRAY W 46.27

Sieve Wt Passing % Passing

Hydroscopic Moisture 18.00 mm 100

Tare No. 102 12.50 mm 100.0

Wet wt & tare 3527 5.00 mm 100.0

Dry wt & tare 3472 - H(wash wt) | 2.00 mm 0.6 100.0

Wt water 55 900 um 100.0

Wt tare 1689 400 um 100.0

Wt dry sample 1783 160 um 0.6 100.0

% water 3.08 71 um 0.1 98.9

DETERMINATION OF SIZE AND PERCENTAGE OF SOIL IN SUSPENSION

HYDROMETER READINGS CORRECTION GRAIN % of TOTAL
TEMP ORIGINALICORRECTED FOR  |[MINUTES {COEFFICIENTS DIAMETER|SAMPLE in
C CALGON & TEMP T L K SUSPENSION

21.6 48.0 -5.0 43.0 2 8.4 0.01339 0.0275 93.0
216 45.0 -5.0 40.0 5 8.9 0.01339 0.0179 86.5
21.7 410 -5.0 36.0 15 9.6 0.01337 0.0107 77.9
21.8 37.5 -4.9 32.6 30 10.2 0.01336 0.0078 70.4
22.0 33.0 -4.9 28.1 60 10.9 0.01332 0.0057 60.7
22.4 28.5 -4.8 23.7 240 11.6 0.01326 0.0029 51.2
22.0 23.0 -4.9 18.1 1440 12.5 0.01332 0.0012 39.1

Correction for Calgon and Temp.

Ave Blank Reading
Ave. Temp Degree C
Line Slope

4.9
22
-0.22
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Saskatchewan Highways & Transportation
Saskatoon Testing Services Lab

30

Mechanical Analysis

Date Apr-21-97 Total Wt Sample 126.1

Control Section 965-05 Wt Passing 2.00mm 121.7

Location LS7-498 Air Dry Sample Wt. 51.09

Depth Wd 50.63

Tested By K. BRAY w 52.46

Sieve Wit I5assing % Passing

Hydroscopic Moisture 18.00 mm 100

Tare No. 100 12.50 mm 44 100.0

Wet wt & tare 3558 5.00 mm 3.6 99.4

Dry wt & tare 3541 (wash wt) | 2.00 mm 22.8 96.5

Wt water 17 900 um 21.3 93.7

Wit tare 1683 400 um 17.5 86.4

Wt dry sample 1858 160 um 7.9 68.1

% water 0.91 71 um 0.4 53.8

DETERMINATION OF SIZE AND PERCENTAGE OF SOIL IN SUSPENSION

HYDROMETER READINGS CORRECTION GRAIN % of TOTAL
TEMP ORIGINAL/CORRECTED FOR |MINUTES |COEFFICIENTS DIAMETER|SAMPLE in
C ' CALGON & TEMP T L K SUSPENSION

216 27.5 -5.0 225 2 11.8 0.01339 0.0325 42.9
21.6 25.0 -5.0 20.0 5 12.2 0.01339 0.0209 38.1
216 22.0 -5.0 17.0 15 12.7 0.01339 0.0123 32.4
21.8 20.5 4.9 15.6 30 12.9 0.01336 0.0088 29.7
21.9 19.0 -4.9 14.1 60 13.2 0.01334 0.0063 26.8
22.4 17.0 -4.8 12.2 240 13.5 0.01326 0.0031 232
22.0 14.0 -4.9 9.1 1440 14.0 0.01332 0.0013 17.3

Correction for Calgon and Temp.

Ave Blank Reading
Ave. Temp Degree C

Line Slope

-0.22

4.9
22
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