Wheatland County

Part of the South Saskatchewan River Basin

Tp 021 to 028, R 17 to 26, W4M

Regional Groundwater Assessment

Prepared for Wheatland County

I*I Agriculture and
Agri-Food Canada
Prairie Farm Rehabilitation
Administration

[YWINB]  Western Irrigation District

Prepared by

hydrogeological consultants Itd.
1-800-661-7972

Our File No.: 01-251

In conjunction with

Agriculture et
Agroalimentaire Canada

Administration du rétablissement
agricole des Prairies

PERMIT TO PRACTICE

Signature

HYDROGEOLOGICAL CONSULTANTS LTD.

Date

PERMIT NUMBER P 385
The Association of Professional Engineers,
Geologists and Geophysicists of Alberta

© 2003 Wheatland County

[

Canada

January 2003

ydrogeological
onsultants Itd.




Wheatland County, Part of the South Saskatchewan River Basin Page ii
Regional Groundwater Assessment, Tp 021 to 028, R 17 to 26, W4M

Table of Contents

1. PrOJECT OVEIVIEW. ...ttt ettt ettt e bt e e hb e e st e e e ea e e e eabe e e st e e sabe e e aneeeameeesmbeeeneeesnneeenneas 1
LS B 0 o1 1= ST PSP PPPPPOPPI 1
L2 1 =T o (o) =T o] A PO PP PPPPPOPTI 2
LR T Y o To 10 | B 1 E= 3 o 1T o o SO PSSO PP U PPPPPOPPI 2

2. Tl e [N T} (o] o BRSO PSP OPPRPRPPPRPN 3
P2 TS 1= 1] T USSR USRS 3
P22 O 1114 = T SRS UPRPURRRROPIN 3
2.3 Background INFOMMALION ........cooiiiiiiiiiiiiee et e e e e s sbr e e e snr e e e e sanbe e e e eanreeeeaa 4

2.3.1 Number, Type and Depth of Water WellS ...........oo i 4
2.3.2  Number of Water Wells in Surficial and BedroCk AQUIErs...........ccoiuiiiiiiiiiiiiiiie e 4
2.3.3  Casing DIiameter @nd TYPE ...cooiueeiieiiiiie it e etee e st e it e e ssee e sbe e e sabeesbee e saseeeaaeeesseeaabeeesnbeeeaaneanns 5
2.3.4  DryWater TEST HOIES ... e e e 5
2.3.5 Requirements fOr LICENSING ......cuiiiiiiii ittt e e e s e e e e e e eneeas 5
2.3.6  Groundwater Chemistry and Base of Groundwater Protection..........cccccccoveieiiee e 6

3 LI 001 T ST PRSP UPP PP PP 8

4., [t oo [o] [0 o |V APPSR OPPPPOPP 9
4.1 Data Collection and SYNThESIS.........cc.eiiiiiiiiii e beeesaeeesbe e e rnee e sanee s 9
4.2  Spatial Distribution Of AQUIEIS .......oo ittt s be e sae e e ae e eaes 11
4.3  HydrogeologiCal ParamEIErS .........cooiiiiiiiiiiiie it s e e e ane e e e eneeas 11
4.4 MaPS ANd CrOSS-SECHIONS ......eeiiiiiiiieieitee e itiee ettt ettt ettt e bt e e rae e e s abe e e aaee e sbeeaabeeesbeeesabeesbeeasnteesaneeesnnes 12
S To 1 1112V T PR 12

5. F o U1 (=T £ TS PP PPOTP PP 13
LT B = = Uo7 (o | (o] ] s o TSSO PP PP 13

51.1 SUMICIAI AQUIFEIS ..ttt ettt e e at e e st e e e be e e sabe e e abeeesnbeeeanseeenneaan 13
5.1.2  BedroCK AQUITEIS ... .ttt e e e s e b e e e s b e e e e e snre e e e snreeeeeaane 14
5.2 Aquifers in SUMCIal DEPOSIES .........eiiiiieiii ettt a et esae e sare e e 15
5.2.1 Geological Characteristics of Surficial DEPOSIES ........c.ceiiiiiiiiiiiiiie e 15
5.2.2  Sand and Gravel AQUITEI(S) ... i eu ittt ettt st e e st e e sae e e st e e s eneeesanee s 17
5.2.3  Upper Sand and Gravel AQUIFET ........cooei ittt st e e saeee s 20
5.2.4  Lower Sand and Gravel AQUIFET ........coo ittt ettt e e saeee s 21
Lo T = 1= Te [ o e OO UP PP PPP 22
5.3.1 Ge0logiCal CharaCeriStICS. ... ..o uueeiiir ettt ettt et e et e e be e sbe e e sae e e sbe e e anseesnneaan 22
Lo I o [ 1 {=] £ ST OPPEPPPPPP 23
5.3.3  Chemical Quality Of GrOUNAWALET .........coiiiiiiiiiiii ettt b e rae e snee e 25
5.3.4  Lower Lacombe AQUITEE .....cooi ittt e e 27

ydrogeological
onsultants Itd.




Wheatland County, Part of the South Saskatchewan River Basin Page iii
Regional Groundwater Assessment, Tp 021 to 028, R 17 to 26, W4M

5.3.5  HAYNES AQUITET ...ttt ettt e e e e s b e e e e sb e e e e e snee e e e sanreeeeeanee 29
5.3.6  Upper SCOMArd AQUIFET ...ttt ettt st e b e e bt e e s st e e st e e e eareesnee s 30
5.3.7  LOWEr SCOIAIA AQUIFET ....co ittt ettt e bt e e st e e e be e e san e e sbeeesanea s 32
5.3.8  Upper Horseshoe Canyon AQUITET .........coiuii ittt st st e rnee e seee s 34
5.3.9  Middle Horseshoe Canyon AQUIFE .........oouiiiiiiiiiie ittt st seee s 36
5.3.10 Lower Horseshoe Canyon AQUITET ........ccoiuiiiiiiiiee ettt st s 38

6. LCTgoT0 g o (= L= gl =10 o o 1= USRS 40
2 I o LY [oTe =T o] o 1= TSP PTPPP PPN 40
6.2  Estimated Water Use from Unlicensed Groundwater USErS............coceeriiiiiiiienies e 44
8.3 GrOUNAWALET FIOW ...ttt ettt et e e s s e e e bt e e bt e e sabe e e sabeesabeeeabeeeanseeeneean 46
6.3.1 Quantity Of GrOUNGAWALET .......ccouiieiiie ittt e be e e sb e e e s aee e sabe e e aaseeenneean 46
B.3.2  REChArge/DISCRAIGE. ... . eiiieie ittt ettt ettt e rbe e bt e e be e e s aee e e be e e sabeesateeebeeesneeen 47

6.4 Areas of Groundwater DECHNE .......cc.coi it e et e e sae e e s be e e neeesanee s 49
6.5  Discussion Of SPECIfic STUAY AEAS .........ciiiiiiiiiieiie ettt r e st e e aeesnee s 51
6.5.1 O =TT =g Lo V=T PR TRTRT 52
B.5.2  HUSSAI A ....eeiiiieeiie ettt e et e e b et e e e b e e e e e b e e e e e b e e e e b e e e e e e nneas 54
6.5.3 Rosebud and Redland Aras ...........cii it 56

7. RECOMMENAALIONS ...ttt e e e e e e e e et e e e e e e e aabn e e e e ennneas 59
8. RETEIEINCES ...ttt e e bttt e h et e e et e e e e sne et e et n e e e abn e e e nnee s 62
9. LG Lo Tt o PR TR 68
L R 00 0 1YY €= o] o 1 USROS 71

ydrogeological
onsultants Itd.




Wheatland

County, Part of the South Saskatchewan River Basin Page iv

Regional Groundwater Assessment, Tp 021 to 028, R 17 to 26, W4M

List of Figures

[l Te UL (=0 I [ To 1= G /= o PP PP PRSPPI PPRR 3
Figure 2. Location of Water WellS @nd SPIINGS .....cciuiiiiiiiiieiiie ittt ettt sse e sb et st e sae e e s an e e ssn e e snreessn e e nareennnes 4
Figure 3. Surface Casing Types Used in Drilled Water WEIIS..........ccc.ooiiiiiiiiiiieiie et 5
Figure 4. Depth to Base of Groundwater Protection (after EUB, 1995) .........coiiiiiiiiiiiiii e 7
Figure 5. Generalized Cross-Section (for terminology ONIY) .......c.ueoiiiiiiieiiie et 8
(o U (= SR C TTo] (oo [ o1 [F s 1o H U O PRSP EP PR UPP PSR 8
Figure 7. HydrogeOIOGICAI IMAP........eiiiieie ettt e et e e et e s e s et e e e r et e s e ne e e e s amne e e e anre e e s annne e e snneesennreeenan 10
FIQUre 8. CroSS-SECHON D - D' ...ttt e e et s bt e e as e e s h b e e eae e e sh b e e eab e e st e e eab e e eabeeenneesmbeeenneessbeennneenaee 13
FIQUIE 9. CroSS-SECHON € - G ...ttt ettt e et e e s a bt e eas e e s a b e e eae e e 1h b e e eab e e Sa b e e eab e e eabeeemseesmbeenaneesmbeennneenaee 14
Figure 10. BedroCK TOPOGIAPNY ......ooiiiiiieiieieee ettt e et e s e e e s e et e e e s et e e esre e e s amne e e e anre e e s anreeesnneeeeanreeenans 15
Figure 11. Thickness of Sand and Gravel DEPOSIES .........cicuiiiiiiiiiaiiieiie ettt s sb e sb e sbe e san e sabeesaneesaee 16
Figure 12. Thickness of Sand and Gravel AQUIFEI(S) ...... e i eeiuieiieeriii ettt sttt ettt e b st e e san e s beesaneesnbeesnneesaee 17
Figure 13. Water Wells Completed in SUrfiCial DEPOSILS ......cccueiiiuiiiiiiiiie ettt sae e ser e neee 17
Figure 14. Apparent Yield for Water Wells Completed in Sand and Gravel AQUIfEr(S) ........cccoeierireerieiiiee e 18
Figure 15. Total Dissolved Solids in Groundwater from Surficial DEPOSIES .........covuiiriiriiiiiie e e 19
Figure 16. Apparent Yield for Water Wells Completed through Upper Sand and Gravel AQUIfer ..........ccccccoviiiniiiiie e e 20
Figure 17. Apparent Yield for Water Wells Completed through Lower Sand and Gravel AQUIfer ..........cccocvveiiiiiiiiieeenciieeee 21
Figure 18. BedroCK GEOIOGY .........cocuiiiiiiiiii et s b e e b e e s e s s s e e s e e s an e e s sa e e s an e e sae e e sane e snne e e 22
Figure 19. Apparent Yield for Water Wells Completed in Upper Bedrock AQUIfEI(S) .......ceeurrrriiiiieeiiiieeeeiiee e 24
Figure 20. Fluoride in Groundwater from Upper BedroCk AQUIfEI(S) ......cuueeiiiiiiiiiiiee et 25
Figure 21. Fluoride vs Total Hardness in Groundwater from Upper Bedrock AQUIfEr(S).......ccuveerreeieiiiieeiiiiiie e 25
Figure 22. Apparent Yield for Water Wells Completed through Lower Lacombe AQUIfEr ..........occeeiiiiiiiiiiiiee e 27
Figure 23. Apparent Yield for Water Wells Completed through Haynes AQUIfEr...........cueiiiiiiiiiiiiii e 29
Figure 24. Apparent Yield for Water Wells Completed through Upper Scollard AQUIfer...........oooceeiiiiiiieiiiie e 30
Figure 25. Apparent Yield for Water Wells Completed through Lower Scollard AQUIfer...........ooooeeiiiiiieeiiiee e 32
Figure 26. Apparent Yield for Water Wells Completed through Upper Horseshoe Canyon AQUIfer ..........ccceeeviiiiiniieeeiiieeene 34
Figure 27. Apparent Yield for Water Wells Completed through Middle Horseshoe Canyon Aquifer...........ccceveciiiiniieeeinieeene 36
Figure 28. Apparent Yield for Water Wells Completed through Lower Horseshoe Canyon AQUIfer ..........ccceeeviieeiniieeeinieenne 38
Figure 29. Precipitation vs Water Levels in AENV ObS WW NO. 218........oiiiiiiiiiiiie et 40
Figure 30. Monthly Groundwater Precipitation vs Water Levels in AENV Obs WW NO. 220.........ccccoiiieeiiiiieiniiee e 41
Figure 31. Site Map — Carseland Water Wells (modified after CH2M Hill)...........ooocuiiiiiiiiiiii e 41
Figure 32. Groundwater Production in Carseland WSWs vs Water Levels in AENV Obs WW No. 220........cccccccceeiiieeennienenns 43
Figure 33. Water-Level Comparison - AENV ObS WW NO. 220 .........ccoiuiiiiiiiiie e iieee ettt et e s ssee e e snsneesesnbeeesns 43
Figure 34. Estimated Water Well USE Per SECHON ........coiuiiiiiiiie ettt et e e e s an e e e et e e e 45
Figure 35. Non-Pumping Water-Level Surface in Surficial Deposits Based on Water Wells Less than 20 Metres Deep ......... 47
Figure 36. Recharge/Discharge Areas in Upper BedroCk AQUITEI(S) .....iuuieiiiiiiiiiiiie ettt 48
Figure 37. Changes in Water Levels in Sand and Gravel AQUITEI(S) ......c.ueiiiiiiiiiiiiee ettt 49
Figure 38. Changes in Water Levels in Upper BedroCKk AQUIEI(S) ......cceoveeriieiiieiiieiieesiie sttt 50
Figure 39. SPECIfIC STUAY ATBAS .......viiieiiiiiieitee ittt ettt b e e e e b e e e bt e s b e e ea bt e st e e eab e e sab e e esn e e sabeennneessreennneeneee 51
Figure 40. Bedrock Geology Of SPECIfic STUAY AICaS........c.uiiiuiiiiiiiiit ettt enar e e nnn e 51
Figure 41. Apparent Yield for Water Wells Completed in Sand and Gravel Aquifer(s) - Specific Study Areas.............cccceeuenne 51

ydrogeological
onsultants Itd.




Wheatland County, Part of the South Saskatchewan River Basin Page v
Regional Groundwater Assessment, Tp 021 to 028, R 17 to 26, W4M

Figure 42. Apparent Yield for Water Wells Completed in Upper Bedrock Aquifer(s) - Specific Study Areas.........c.ccccvcueeneeene 51
Figure 43. Groundwater Production vs Water Levels in Obs WW NO. 93-1 .......ooiiiiiiiiiiie e 52
Figure 44. Water-Level Comparison - Obs WWW NO. 93-T.. ..ottt ettt ne e ne e 53
Figure 45. Water-Level Comparison — WSW NO. T ... ittt sttt st e s e sereennn e 54
Figure 46. Apparent Yield for Water Wells Completed through Middle Horseshoe Canyon Aquifer — Hussar Area................. 55
Figure 47. Apparent Yield for Water Wells Completed through Upper Horseshoe Canyon Aquifer - Redland and Rosebud

Y =T T PRSP 56
Figure 48. Apparent Yield for Water Wells Completed through Middle Horseshoe Canyon Aquifer — Redland and Rosebud

Y =T T PSPPSR 56
Figure 49. AQuIfer TeSt With WSW INO. T .. .o ittt ettt ettt e e b e e st e e et e e sabe e easeesabeeeaneesareennneesaee 57

ydrogeological
onsultants Itd.




Wheatland County, Part of the South Saskatchewan River Basin Page vi
Regional Groundwater Assessment, Tp 021 to 028, R 17 to 26, W4M

List of Tables

Table 1. Licensed GroundWater DIVEISIONS..........cccuuiiiieiieiitie ettt ettt s e sae e e sa st e sae e e s b e e sabe e sbeeeane e st e e eaneesneenaree s 6
Table 2. Concentrations of Constituents in Groundwaters from Upper Bedrock AQUIfer(S) ........cccvuvereeriirineenieeisiee e 6
Table 3. Apparent Yields of Sand and Gravel AQUIFEI(S) .......c.euiriiiiiiiiieeie et 18
Table 4. Concentrations of Constituents in Groundwaters from Surficial DEPOSItS..........ccocueeriiiriieriiie e 19
Table 5. COMPIETION AGQUITET ... .ottt ettt s e e et e s et e e st e sa bt e ea et e b et e ahe e e b et e aan e e b et e ne e e beeeneenareas 23
Table 6. Apparent Yields of BEArOCK AQUIEIS ........uuiiiiiiiii ettt sbe e sae e e b e sne e e b e neenaneas 24
Table 7. Fluoride Concentrations in Groundwaters from Upper Bedrock AQUIfEI(S) ......cceruerriieeiiieniin it 26
Table 8. Apparent Concentrations of Constituents in Groundwaters from Lower Lacombe Aquifer.........cccceeeoveiiieeeieeennne 28
Table 9. Apparent Concentrations of Constituents in Groundwaters from Haynes AQUIfer ............cooceiieniinnieenee e, 29
Table 10. Apparent Concentrations of Constituents in Groundwaters from Upper Scollard Aquifer..........cccccoveeniienieeneennen. 31
Table 11. Apparent Concentrations of Constituents in Groundwaters from Lower Scollard AQUIfer.........cccceveeeeeeriieeeeceeeeneee 33
Table 12. Apparent Concentrations of Constituents in Groundwaters from Upper Horseshoe Canyon Aquifer...........cccce..... 35
Table 13. Apparent Concentrations of Constituents in Groundwaters from Middle Horseshoe Canyon Aquifer ..................... 37
Table 14. Apparent Concentrations of Constituents in Groundwaters from Lower Horseshoe Canyon Aquifer...........cccce...... 39
Table 15. Summary of Carseland Licensed WSWs (modified after CH2M Hill)..........coooiiiiiiiiiiiee e 42
Table 16. Unlicensed and Licensed Groundwater DIVEISIONS .........c.coiiueiiiiiiiiriiee ettt sttt sre et saee e sreesan e e saeeenneas 45
Table 17. Total GroundWater DIVEISIONS ........ciuiiiiiiiei ittt et e e e e sb e e e e s b et e s aan e e e s s sb e e e e s be e e s annn e e e sabeeeeanreeennnes 45
Table 18. Groundwater BUAGE! ............oo e s 46
Table 19. Water-Level Decline of More than 5 Metres in Sand and Gravel AQUIfEr(S) .......ccueviiieeeiiieeieiiee e 49
Table 20. Water-Level Decline of More than 5 Metres in Upper Bedrock AQUIfEr(S) ......ccoiovreiiriieeiiiieeieee e 50
Table 21. Carseland WSW GroundWater PrOGUCTION .........coiiiiiiiiiiiie ittt s e s e e sne e s enre e e 52
Table 22. Village of HUSSAr LICENSEA WSW ... ..ottt e et e e s st e e asnn e e e sabe e e e enn e e e nnnes 54
Table 23. GroundWater PrOGUCTION..........cou ittt e e e e et et e e s e e e s br e e e e s be e e s enne e e e aaneeeeannreeennnes 54
Appendices

A. Hydrogeological Maps and Figures

B. Maps and Figures on CD-ROM

C. General Water Well Information

D. Maps and Figures Included as Large Plots

E. Water Wells Recommended for Field Verification including County-Operated Water Wells

ydrogeological
onsultants Itd.




	Wheatland County
	Report - Regional Groundwater Assessment
	Project Overview
	Purpose
	The Project
	About This Report

	Introduction
	Setting
	Climate
	Background Information
	Number, Type and Depth of Water Wells
	Number of Water Wells in Surficial and Bedrock Aquifers
	Casing Diameter and Type
	Dry Water Test Holes
	Requirements for Licensing
	Groundwater Chemistry and Base of Groundwater Protection


	Terms
	Methodology
	Data Collection and Synthesis
	Spatial Distribution of Aquifers
	Hydrogeological Parameters
	Maps and Cross-Sections
	Software

	Aquifers
	Background
	Surficial Aquifers
	Bedrock Aquifers

	Aquifers in Surficial Deposits
	Geological Characteristics of Surficial Deposits
	Sand and Gravel Aquifer(s)
	Chemical Quality of Groundwater from Surficial Deposits

	Upper Sand and Gravel Aquifer
	Aquifer Thickness
	Apparent Yield

	Lower Sand and Gravel Aquifer
	Aquifer Thickness
	Apparent Yield


	Bedrock
	Geological Characteristics
	Aquifers
	Chemical Quality of Groundwater
	Lower Lacombe Aquifer
	Depth to Top
	Apparent Yield
	Quality

	Haynes Aquifer
	Depth to Top
	Apparent Yield
	Quality

	Upper Scollard Aquifer
	Depth to Top
	Apparent Yield
	Quality

	Lower Scollard Aquifer
	Depth to Top
	Apparent Yield
	Quality

	Upper Horseshoe Canyon Aquifer
	Depth to Top
	Apparent Yield
	Quality

	Middle Horseshoe Canyon Aquifer
	Depth to Top
	Apparent Yield
	Quality

	Lower Horseshoe Canyon Aquifer
	Depth to Top
	Apparent Yield
	Quality



	Groundwater Budget
	Hydrographs
	Estimated Water Use from Unlicensed Groundwater Users
	Groundwater Flow
	Quantity of Groundwater
	Recharge/Discharge
	Bedrock Aquifers


	Areas of Groundwater Decline
	Discussion of Specific Study Areas
	Carseland Area
	Hussar Area
	Rosebud and Redland Areas


	Recommendations
	References
	Glossary
	Conversions

	Appendix B - Maps and Figures on CD-ROM
	Appendix C - General Water Well Information
	Domestic Water Well Testing
	Purpose and Requirements
	Procedure
	Site Diagrams
	Surface Details
	Groundwater Discharge Point
	Water-Level Measurements
	Discharge Measurements
	Water Samples


	Water Act - Water (Ministerial) Regulation
	Chemical Analysis of Farm Water Supplies
	Additional Information

	Appendix E - Water Wells Recommended for Field Verification including County-Operated Water Wells
	Map - Water Wells Recommended for Field Verification
	Table - Water Wells Recommended for Field Verification
	Table - Wheatland County-Operated Water Wells





