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Figure 1-1

REFEREN CES:
Region of W a terloo, 2008; GRCA, 2008, MN R, 2006.
Produced using inform a tion provided by the Ministry of N a tura l
Resources, Copyright © Queen's Printer, 2011.
Produced using inform a tion under License with the Gra nd River
Conserva tion Authority. Copyright © Gra nd River Conserva tion
Authority, 2011.
Projection: U TM Z one 17N , N AD 83;
Ma p V ersion: 1;  Ma p Da te: Ma rch, 2014;  Crea ted By: ccurry
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Figure 1-2

REFERENCES:
Region  of Wa terloo, 2008; GRCA, 2008, MNR, 2006.
Produced usin g in form a tion  provided b y the Min istry of Na tura l
Resources, Copyright © Queen 's Prin ter, 2011.
Produced usin g in form a tion  un der Licen se with the Gra n d River
Con serva tion  Authority. Copyright © Gra n d River Con serva tion
Authority, 2011.
Projection : UTM Zon e 17N, NAD 83;
Ma p V ersion : 1;  Ma p Da te: Ma rch, 2014;  Crea ted By: ccurry
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Figure 3-1

REFERENCES:
Regio n o f Wa terlo o , 2008; GRCA, 2008, MNR, 2006.
Pro d uc ed  using info rm a tio n p ro vid ed  b y the Ministry o f Na tura l
Reso urc es, Co p yright © Q ueen's Printer, 2011.
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Figure 3-2

REFERENCES:
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Figure 3-3

REFERENCES:
Regio n  o f W a terlo o , 2008; GRCA, 2008, MNR, 2006.
P ro duc ed usin g in fo rma tio n  pro vided b y the Min istry o f Natura l
Reso urc es, Co pyright © Queen 's P rin ter, 2011.
P ro duc ed usin g in fo rma tio n  un der Lic en se with the Gra n d River
Co n servatio n  Autho rity. Co pyright © Gra n d River Co n serva tio n
Autho rity, 2011.
P ro jec tio n : UTM Zo n e 17N, NAD 83;
Map Versio n : 1;  Map Date: Marc h, 2014;  Created By: c c urry
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Figure 3-4

REFEREN CES:
Region of Wa terloo, 2008; GRCA, 2008, MN R, 2006.
Produced using inform a tion provided by the Ministry of N a tura l
Resources, Copyright © Queen's Printer, 2011.
Produced using inform a tion under License with the Gra nd River
Conserva tion Authority. Copyright © Gra nd River Conserva tion
Authority, 2011.
Projection: U TM Z one 17N , N AD 83;
Ma p Version: 1;  Ma p Da te: Ma rch, 2014;  Crea ted By: ccurry
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Figure 3-5

REFERENCES:
Regio n  o f W a terlo o , 2008; GRCA, 2008, MNR, 2006.
P ro duc ed usin g in fo rmatio n  pro vided b y the Min istry o f Natura l
Reso urc es, Co pyright © Queen 's P rin ter, 2011.
P ro duc ed usin g in fo rmatio n  un der Lic en se with the Gra n d River
Co n servatio n  Autho rity. Co pyright © Gra n d River Co n servatio n
Autho rity, 2011.
P ro jectio n : UTM Zo n e 17N, NAD 83;
Map Versio n : 1;  Map Date: Marc h, 2014;  Created By: c curry
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Figure 3-6

REFERENCES:
Region  of W a terloo, 2008; GRCA, 2008, MNR, 2006.
Produced usin g in form a tion  provided b y the Min istry of Na tura l
Resources, Copyright © Queen 's Prin ter, 2011.
Produced usin g in form a tion  un der Licen se with the Gra n d River
Con serva tion  Authority. Copyright © Gra n d River Con serva tion
Authority, 2011.
Projection : UTM Zon e 17N, NAD 83;
Ma p V ersion : 1;  Ma p Da te: Ma rch, 2014;  Crea ted By: ccurry
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Figure 5-1

REFEREN CES:
Region of W a terloo, 2008; GRCA, 2008, MN R, 2006.
Produced using inform a tion provided by the Ministry of N a tura l
Resources, Copyright © Queen's Printer, 2011.
Produced using inform a tion under License with the Gra nd River
Conserva tion Authority. Copyright © Gra nd River Conserva tion
Authority, 2011.
Projection: U TM Z one 17N , N AD 83;
Ma p V ersion: 1;  Ma p Da te: Ma rch, 2014;  Crea ted By: ccurry
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Figure 5-2

REFEREN CES:
Region of W a terloo, 2008; GRCA, 2008, MN R, 2006.
Produced using inform a tion provided by the Ministry of N a tura l
Resources, Copyright © Queen's Printer, 2011.
Produced using inform a tion under License with the Gra nd River
Conserva tion Authority. Copyright © Gra nd River Conserva tion
Authority, 2011.
Projection: U TM Z one 17N , N AD 83;
Ma p V ersion: 1;  Ma p Da te: Ma rch, 2014;  Crea ted By: ccurry
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Figure 5-3

REFEREN CES:
Region of W a terloo, 2008; GRCA, 2008, MN R, 2006.
Produced using inform a tion provided by the Ministry of N a tura l
Resources, Copyright © Queen's Printer, 2011.
Produced using inform a tion under License with the Gra nd River
Conserva tion Authority. Copyright © Gra nd River Conserva tion
Authority, 2011.
Projection: U TM Z one 17N , N AD 83;
Ma p V ersion: 1;  Ma p Da te: April, 2014;  Crea ted By: ccurry

Model Predicted Dra wdown, 
Scena rio G1 - Regiona l Model
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Figure 5-4

REFEREN CES:
Region of W a terloo, 2008; GRCA, 2008, MN R, 2006.
Produced using inform a tion provided by the Ministry of N a tura l
Resources, Copyright © Queen's Printer, 2011.
Produced using inform a tion under License with the Gra nd River
Conserva tion Authority. Copyright © Gra nd River Conserva tion
Authority, 2011.
Projection: U TM Z one 17N , N AD 83;
Ma p V ersion: 1;  Ma p Da te: April, 2014;  Crea ted By: ccurry

Model Predicted Dra wdown, 
Scena rio G2 - Regiona l Model
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Figure 5-5

REFEREN CES:
Region of W a terloo, 2008; GRCA, 2008, MN R, 2006.
Produced using inform a tion provided by the Ministry of N a tura l
Resources, Copyright © Queen's Printer, 2011.
Produced using inform a tion under License with the Gra nd River
Conserva tion Authority. Copyright © Gra nd River Conserva tion
Authority, 2011.
Projection: U TM Z one 17N , N AD 83;
Ma p V ersion: 1;  Ma p Da te: Ma rch, 2014;  Crea ted By: ccurry

Model Predicted Dra wdown, 
Scena rio G3 - Regiona l Model
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Figure 5-6
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Figure 5-7
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Figure 5-8

REFERENCES:
Regio n  o f W a terlo o , 2008; GRCA, 2008, MNR, 2006.
P ro duc ed usin g in fo rmatio n  pro vided b y the Min istry o f Natura l
Reso urc es, Co pyright © Queen 's P rin ter, 2011.
P ro duc ed usin g in fo rmatio n  un der Lic en se with the Gra n d River
Co n servatio n  Autho rity. Co pyright © Gra n d River Co n servatio n
Autho rity, 2011.
P ro jectio n : UTM Zo n e 17N, NAD 83;
Map Versio n : 1;  Map Date: Marc h, 2014;  Created By: c curry

Mo del P redic ted Dra wdo wn , 
Sc en a rio  G3 - Camb ridge Mo del

·A·A
·A·A

·A

·A

·A ·A

·A

·A

·A

·A·A

·A

·A·A

·A·A·A·A·A

·A·A

·A

·A

·A

·A

·A·A
·A

·A

·A

·A

·A
·A

·A

·A

Shades Mill Reservoir

Puslinch Lake

Speed
River

Speed
Riv

er

GrandRiver

Grand River

Grand River

Sch
neider Cree

k

Schneider Creek

W o o ln er

W illa rd

Sha des
Mill

P o mpeii/Fo rwell

P in eb ush

P a rkwa y/Strasb urg

Middleto n

Hespeler

Fo un ta in
Street

Elgin

Dun b a r
Ro a d

Clemen s
Mill

Bla ir
Ro a d

UV401

UV8

UV24

TOWNSHIP OF
WOOLWICH

CITY OF
KITCHENER

CITY OF
CAMBRIDGE

TOWNSHIP
OF NORTH
DUMFRIES

FAIR
W A

YR
D
S

SHANTZHILLRD

OLD BEV
ERLY RD

MAIN ST

CORONATIONBLVD

CEDAR C
REEK RD

CEDARS
T

CONCESS
IONST

AINSLIE
STS

FOUNT
AIN ST

 S

BISHOP
STN

EDW ORTHY SIDE RD

OTTA
W A
STN

CLYDER
D

BRANCHTON
RD

DICKIE SETTLEMENT RD

W ATER
STN

AINSLIE
STN

DUNDAS ST S

TOW NLINERD

DUNDAS ST N

RIVERRDE

ROSEVILL
ERD

NEW
DUND

EERD

MAP LE G
ROVE R

D

WATER
S TS

KOSS
UTHR

D

ST
AN
DR
EW
SS
T

LACKNERBLVD

SP
OR
TS
W O
RL
D D
R

HOMERW ATSONBLVD

FRANKLIN
BLVD

FOUNTAIN ST N

KINGSTE

MYERSR
D

SP
RA
GU
ES
RD

DUMFRIES RD

BLAIRRD

EAGLEST
N

P INEBUS
HRD

BE
VE
RL
Y S
T

FAIR
W AY
RD
N

HE
SP
EL
ER
RD

CAN-AM
ERAP KY

550000

550000

555000

555000

560000

560000

48
00

00
0

48
00

00
0

48
05

00
0

48
05

00
0

48
10

00
0

48
10

00
0

³

0.5 0 0.5 1

Kilo metres

LEGEND

·A
Tier Three Assessmen t – Curren t o r Future 
Mun ic ipa l W a ter Supply W ell
Ra ilro a d
Ro a d
Highwa y / Expresswa y
Rivers/Streams
Open  W a ter
Regio n  o f W a terlo o  Mun ic ipa l
Bo un da ry
Mun ic ipa l Bo un da ry

Region of Waterloo Tier 
Three Risk Assessment 

Report

H:\P ro jects\2008001_ ROW _ Tier3\GIS\ArcView\MXDs\RiskAssessmen tRepo rt\Fig5-8_ Mo del_ P redic ted_ Dra wdo wn _ Sc en a rio _ G3_ Camb ridge_ Mo del.mxd P ro ject: 2008001_ROW _ Tier3

1:60,000Sc a le

USA

USA

Study Area

L. Erie

L. Ontario

L. Huron

Model Predicted Increase in Drawdown
(Relative to Existing Conditions) - 
2m Contour

W a ter Ta b le
Upper Overb urden



Figure 5-9

R EFER ENCES :
R egion of W aterloo, 2008; GR CA, 2008, MNR , 2006.
Produced using information provided by th e Ministry of Natural
R esources, Copyrigh t © Q ueen's Printer, 2011.
Produced using information under License with  th e Grand R iver
Conservation Auth ority. Copyrigh t © Grand R iver Conservation
Auth ority, 2011.
Projection: UTM Zone 17N, NAD 83;
Map V ersion: 1;  Map Date: March , 2014;  Created By: ccurry
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Figure 5-10

R EFER ENCES :
R egion of W aterloo, 2008; GR CA, 2008, MNR , 2006.
Produced using inform ation provided by the Ministry of Natural
R esources, Copy right © Queen's Printer, 2011.
Produced using inform ation under License with the Grand R iver
Conservation Authority. Copy right © Grand R iver Conservation
Authority, 2011.
Projection: UT M Z one 17N, NAD 83;
Map Version: 1;  Map Date: March, 2014;  Created By: ccurry

Model predicted Percent Baseflow
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Figure 6-1

REFEREN CES:
Region of W a terloo, 2008; GRCA, 2008, MN R, 2006.
Produced using inform a tion provided by the Ministry of N a tura l
Resources, Copyright © Queen's Printer, 2011.
Produced using inform a tion under License with the Gra nd River
Conserva tion Authority. Copyright © Gra nd River Conserva tion
Authority, 2011.
Projection: U TM Z one 17N , N AD 83;
Ma p V ersion: 1;  Ma p Da te: Ma rch, 2014;  Crea ted By: ccurry
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Figure 6-2

REFERENCES:
Region of Waterloo, 2008; GRCA, 2008, MNR, 2006.
Produced using information provided by the Ministry of Natural
Resources, Copyright © Queen's Printer, 2011.
Produced using information under License with the Grand River
Conservation Authority. Copyright © Grand River Conservation
Authority, 2011.
Projection: UTM Zone 17N, NAD 83;
Map Version: 1;  Map Date: March, 2014;  Created By: ccurry
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Figure 6-3
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Figure 6-4

REFERENCES:
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Produced using information provided by the Ministry of Natural
Resources, Copyright © Queen's Printer, 2011.
Produced using information under License with the Grand River
Conservation Authority. Copyright © Grand River Conservation
Authority, 2011.
Projection: UTM Zone 17N, NAD 83;
Map Version: 1;  Map Date: March, 2014;  Created By: ccurry

Volume Distribution of Significant 
Groundwater Recharge Areas - 
Canagagigue

Region of Waterloo Tier 
Three Risk Assessment 

Report

H:\Projects\2008001_ROW_Tier3\GIS\ArcView\MXDs\RiskAssessmentReport\Fig6-4_Volume_distribution_of_Significant_Recharge_Areas_Canagagigue.mxd Project: 2008001_ROW_Tier3


	EXECUTIVE SUMMARY
	TABLE OF CONTENTS
	REPORT
	APPENDICES
	APPENDIX A Figures
	APPENDIX B Selection of Appropriate WHPA-Q1 Drawdown Contour
	APPENDIX C Uncertainty Analysis Conducted for the Regional and Cambridge Models
	APPENDIX D Monthly Pumping Rate Factors for Drought Scenarios by Municipal Well Field
	APPENDIX E Permit to Take Water Data
	APPENDIX F Municipal Water Level Hydrographs
	APPENDIX G Calculation of In-Well Losses
	APPENDIX H Derivation of Safe Additional Available Drawdown Values


