County of St. Paul No. 19

Part of the North Saskatchewan River Basin
Parts of Tp 055 to 062, R 03 to 13, W4M
Regional Groundwater Assessment

Prepared for

gl o P

In conjunction with
Agriculture and Agriculture et
I*I Agri—Food Canada Agroalimentaire Canada [ b |
Prairie. Farm Rehabilitation Administration du rétablisseme
Administration agricole des Prairies

Prepared by

hydrogeological consultants Itd. September 1998
1-800-661-7972 (Revised November 1999)
Our File No.: 97-102

PERMIT TO PRACTICE
HYDROGEOLOGICAL CONSULTANTS LTD.

Signature
Date

PERMIT NUMBER: P 385

The Association of Professional Engineers,
Geologists and Geophysicists of Alberta

ydrogeological
onsultants Itd



County of St. Paul No. 19, Part of the North Saskatchewan River Basin Page ii
Regional Groundwater Assessment, Parts of Tp 055 to 062, R 03 to 13, W4M

TABLE OF CONTENTS

1 PROJECT OVERVIEW ... iiiiiitiiiiitiittetetiteieieieieeeeeteteaeaeesaesese s sss s e s s s s e e s s e e e 2t s e e e et st e e et et eeeeeeeeeeeeaeeeeeebebnnnnnnns 1
O R Y o To 1 ¥ | I 1S3 =T o Lo A TP PP PPPPUPPPPPPPPTN 1
O 1 1 L= o (o] (=T od A O PSSP PP PP PPPPPTROPPPPIN 1
L3 PUIMPOSE. ...ttt e et e e et e e e e et e e e e e e ne e e n e 2

2 INTRODUCTION . 3
P A 1= i {14 o F PSPPSR PPPPPPPP 3
A O [ 1= PP PO PPPPPOPI 3
2.3 Background INFOMMALION. .......couuiiiiiiiii ittt sb e e e e e aannee s 3

B TERM S 5

4 METHODOLOGY ...ttt 6
4.1 Data Collection and SYNNESIS. .......coiuuiiiiiiiiie it e e e e 6
4.2  Spatial Distribution Of AQUITEIS ......cooiiiiiiiii e 7
4.3 HydrogeologiCal PAr&MELEIS .........ooiiiiiiiiiiiii ittt sttt e e e e e e 8

43.1 YIS O ] =1 - O OO PO PPUP R PUPRRP 8
4.4 MAPS QNG CrOSS-SECHIONS. .. .eeeiutiiie ittt ettt ettt e b et e s a b e e s e b bt e e s bb e e e aanbr e e e easbeeeeanbeeaeeenees 9
I S o 1111V 1 £ OO PO RP PP PR 9

D AQUIRER S ... 10

LT A == o] (o | {011 ] [o F PSP PP RPPUPPPON 10
B.L1 SUIMICIAL AQUITEIS. ...ttt ettt e e st e e e s sbneeeea 10
5.1.2 BeArOCK AQUITEIS ...ttt e st e et e e e e sbrereee e e 11

5.2 AQUIfers in SUIMICIal DEPOSIES ......ccciiiiiiiiiiiii ittt e e 12
5.2.1  Geological Characteristics of Surficial DEPOSILS........ccccuriiiiiiiieiiiiie e 12
5.2.2  Sand and Gravel AQUITEI(S) ... .couiiuiii ittt et e e e e e e 13

5.2.2.1 Chemical Quality of Groundwater from Surficial DEPOSItS.........cccuvviiiieeiiiiiiiiiiee e 14
5.2.3 Upper Sand and Gravel AQUITET ...........eii i 14
L7 T5 R o [T (=T g N 1 (od (g 1= PO PRRRSP 14
e T Y oo F= 14T | 4= o OO PRRR P 15
5.2.4 Lower Sand and Gravel AQUITET ..........c.eiiiiii e 15
I O R Y o T o T= 14T | 4= o O PRRRSP 15

TR B = 1= To | o o) O PP PO PPPPPN 16
5.3.1  GeologiCal CharaCteriStiCS. ... .uuiiitiieeiiiiiee ittt ettt e et e et e e e s sibeeeeeeaa 16
B.3.2  AQUITEIS ettt e e s bt e e s b e e e e e abaeeeea 17

5.3.2.1 Chemical Quality Of GrOUNUAWALET........ciiiiiiiiiiiiiee e e e e e e e e e e e e s aa e e e e e e s esnaeees 18
5.3.3  Continental FOremMOSt AQUITET ........ooiiuiiiiiiiii ittt 19
TR 0 750 R B 1= o o 18 1o T I o F O PSP PRRR P 19

ydrogeological
onsultants Itd




County of St. Paul No. 19 Part of the North Saskatchewan River Basin Page iii
Parts of Tp 055 to 062, R 03 to 13, W4M, Regional Groundwater Assessment

5.3.3.2  APPArENT YIEIH ...t e e ae e 19

TR TR TS T O TU =11 T PP P PP TP PP PPPRN 19

5.3.4 Lea Park “AQUITAIT” ........oooiiiiiieiiieie ettt ettt e et e e st e e e s nnb e e e sbreeeeeeans 20

6  GROUNDWATER BUDGET ... 21
6.1  AQUifers in SUIMICIAl DEPOSIES ......ccciiuiiiieiiiiie ettt s e s e e e e e e 21
6.1.1 (1Yo (0o ] £= T o] 1 TP PP PP PP PP PPPPPRTPPPPRT 21
6.1.2  QUANtItY OFf GIrOUNOWALET ........eeiiiiiieeiiitiiee ettt ettt e et e e e st e e e sbreee e an 22
6.1.3 ReCharge/DISCRAIGE........cciiiiiiie ittt e et e s b e e e en 22

6.2 BEAIOCK AQUITEIS ....eeeiieiieeie ettt e et e e et e e e st e e e sbe e e e e nbe e e e e nees 23

7 POTENTIAL FOR GROUNDWATER CONTAMINATION.....ccoiiiiiii 25
7.1.1 Risk of ContamiN@atioN IMAP ....ccoeeeiiiiiiiiiee et a e e et e e e e e e s enneeeeeas 26

8  RECOMMENDATIONS. ... 27
9 REFERENCES ... 29
(KO T @ 1517 AN = A TR PR P UURRUPRRTIN 30

oUW T To [= G - T o L PSP PR OTP PRI 3
Figure 2. Generalized Cross-Section (for terminology ONlY) .......coocuiiiiiiiiii e 5
Figure 3. GEO0IOGIC COIUMN .....iiiiiiiiei ettt e bbbt e s bt e e s b et e e s bt et e e e s anbeeeesnnneeas 5
FIQUIE 4. CrOSS-SECLION A — A’ ittt ettt o bt e e e b b et e s e bt e e e et bt e e s anba e e e e anbe e e e annnes 11
Figure 5. BedroCK TOPOGIAPNY ........utiiiiieieieiitie ettt a b eab e e s et e e e e enbe e e e ennes 12
Figure 6. Amount of Sand and Gravel in Surficial DEPOSITS.........coccuuiiiiiiie e 13
Figure 7. Apparent Yield from Water Wells completed through Sand and Gravel Aquifer(s).................... 13
Figure 8. Total Dissolved Solids in Groundwater from Surficial DEPOSItS..........ccorvviiiriiiieiiiieeeeee e, 14
Figure 9. Apparent Yield for Water Wells Completed through Upper Sand and Gravel Aquifer ............... 15
Figure 10. Apparent Yield for Water Wells Completed through Lower Sand and Gravel Aquifer ............. 15
o UL I =1=To [ oo [ €1 =To] oo |V S PP P PP TU PPN 16
Figure 12. Apparent Yield for Water Wells Completed in Upper Bedrock AQUIfer(s) ........cccocveeeiiieeeennne. 17
Figure 13. Total Dissolved Solids in Groundwater from Upper Bedrock AQUIfer(s)........cccccevrveeernierennnn 18
Figure 14. Apparent Yield for Water Wells Completed through continental Foremost Aquifer.................. 19
Figure 15. Apparent Yield for Water Wells Completed through Lea Park “Aquitard” .............cccccevvieeennnn 20
Figure 16. Hydrographs 392 @nd 241 .........couiiiiiiiieie ettt s e e e e 21
Figure 17. Recharge/Discharge Areas between Surficial Deposits and Upper Bedrock Aquifer(s) .......... 23
Figure 18. Recharge/Discharge Areas between Surficial Deposits and continental Foremost Aquifer.....24
Figure 19. Risk of Groundwater CONtamMINALION ............iuurieiiiiiieiiiiee ettt 26

ydrogeological
onsultants Itd




County of St. Paul No. 19 Part of the North Saskatchewan River Basin
Parts of Tp 055 to 062, R 03 to 13, W4M, Regional Groundwater Assessment

APPENDICES
HYDROGEOLOGICAL MAPS AND FIGURES
MAPS AND FIGURES ON CD-ROM
GENERAL WATER WELL INFORMATION
MAPS AND FIGURES INCLUDED AS LARGE PLOTS

o 0O o >

Page iv

ydrogeological
onsultants Itd




