Chapter 1 Watershed Description

Figure 1-1
Figure 1-2
Figure 1-3a
Figure 1-3b
Figure 1-4
Figure 1-5a
Figure 1-5b
Figures 1-6
Figure 1-7
Figure 1-8
Figure 1-9
Figure 1-10a
Figure 1-10b
Figure 1-11
Figure 1-12
Figure 1-13
Figure }-14
Figure 1-15
Figure 1-16a
Figure 1-16b
Figure 1-16¢

Figure 1-16¢
Figure 1-17a

Figure 1-17b:

Figure 1-18
Figure 1-19
Figure 1-20
Figure 1-21
Figure 1-22

LiIST OF FIGURES

Volume and Page

L0001 (-> 4 SO O PPN Volume I} page }
Base Map. . ..o e Volume Il page 2
StUAY ATCES.. ..t Volume 11 page 3
Major Watersheds and Subwatersheds..........oeevvenviniiniiincineinnnn, Volume IT page 4
General DesCription........c..coiiiiiiiiiii e e e Volume 11 page 5
SOILS (OVEIVIEW) .. .o e et r e e Volume I1 page 6
Soils (Detailed)........cooriiin e Volume Il page 7
MNDM Bedrock Geology........cooiiiiiiiiiiiii e Volume I page 8
Surficial Geology......coviiiirii i Volume 11 page 9
Geological Time Scale and Geological Events in the CRCA............. Volume I page 8
Schematic Geological Cross-section of the CRCA........cooivvnninn... Volume I page9
Champlain Sea from Chapman and Putnam (1984)..........ocveineenne. Volume 1 page 13
Lake Iroquois from Chapman and Putnam (1984)..............ccovvinnnnee Volume I page 13
Topography. ..o, Volurne II page 10
Physiography.....coniiiii i Volume H page 11
Overburden Thickness........cocoviiiiiiiiiii e Volume I page 12
I T N B O U Volume I page 13
Soil Type by Land Cover.......o.ooiviiiiiiiii e Volume II page 14
Cataraqui Study Area...........ocovvveiinannn.n. v e e Volume Il page 15
Cataraqui System Schematic.............cooiiiiiniiinii Volume I page 31
Historical Cataraqui River and Gananoque River Watersheds............ Volume I page 32
Figure 1-16 d  Rideau Canal Profile..... ... Volume I page 33
CRCA Lakes Profiles.........ccooiiiiiiiiiiiin e e Volume I page 34
Gananogque Sty ATCA......cooiiiiiiiiii s Volume Il page 16
Gananoque System Schematic. ..., Volume [ page 36
Lake Ontario Study ATea......oooiiiiiiii e Volume 11 page 17
St. Lawrence River Study Area.......ooooiiiviiiiiiiniiiicinier s Volume 1] page 18
Tri-Islands Study Area.........oocooiiiiiiii i Volume Il page 19
Stream Gauge Locations........ovvvriviiieiiriniei e e e Volume 1l page 20
Water Control Structire Locations.........vvvvrvevevrrnorirniieninineninnn Volume II page 21
Provincial Groundwater Monitoring Network Stations............ceeuvvue Volume I1 page 22

Figure 1-23




Figure 1-24a
Figure 1-24b
Figure 1-25
Figure 1-26a
Figure 1-26b
Figure 1-27a
Figure 1-27b
Figure 1-27¢
Figure 1-28
Figure 1-29
Figure 1-30
Figure 1-31
Figure 1-32a
Fipure 1-32b
Figure 1-32¢
Figure 1-32d
Figure 1-33a
Figure 1-33b
Figure 1-33¢
Figure 1-33d
Figure 1-34
Figure 1-35
Figure 1-36
Figure 1-37
Figure 1-38
Figure 1-39
Figure 1-40a
Figure 1-40b

Bedrock Streambed Site, Little Creek, August 2006....................... Volume 1 page 48
Stream Site, Little Creek August 8, 2006 and August 23, 2006.......... Volume I page 48
Waterbody Temperature and Associated Fish Habitat..................... Volume Il page 23
CSPA Lake Depth and Surface Elevation ............ccoceaevvinininniiinn Volume 1 page 52
CSPA Lake Depth and Surface Elevation...........ccocovvviivivininnninnin Velume I page 53
Annual Precipitation from Hydrologic Atlas of Canada (1978).......... Volume 1 page 55
Annual Precipitation from MNR (1984)........cccociiiiiiiiiiiiiniiinnn, Volume 1 page 55
Annual Precipitation from Moin & Shaw {1985).................oovvvns Volume ] page 56
Environment Canada Climate Monitoring Stations........................ Volume 1l page 24
Wetlands. ..o e Volume II page 25
Woodlands. ... ... e Volume 11 page 26
Aquatic Macroinvertebrates. .......co.ovvvivireneiiinrirerieeenainienen. Volume 11 page 27
2001 Population - Former Municipalities.........cocvevevivininennineninnn Volume Il page 28
Population Change, 1991-2001.........coiiiiiiiiiiiiiiiiceee e, Volume 11 page 29
Population Density by Study Area.........cooiiiiiiiiiiiiiie Volume [T page 30
Projected Population Growth Rate...........cooveveiiiiiieiiniiicinnn, Volume II page 31
Existing Land Use......oooiiiiiiiiiiiii e Volume 11 page 32
Existing Land Use Practices. ......c..cooeveieiiiiiiiiiniieieiiecineiecs Volume II page 33
Existing Land Use by Study Area .......oovvviveiiiiiiiiieisieeece Volume II page 34
Existing Lake Country Land Use by Study Area.......c.cocoiveiivennen.. Volume I page 35
Active and Closed Landfills...........oooviiiiiiiii e, Volume ]I page 36
Active and Closed Pits and Quarmies. . ......vvvvveiirirceireneeneineicinn, Volume 11 page 37
Major Transportation Network...........coooviiviiiiiininiiiiee, Volume II page 38
Public Sector Wastewater Treatment Facilities and Serviced Areas.. ... Volume 11 page 39
AZRICHIUIE. ..o e e Volume II page 40
Protected ATas.........ocoiviiiiriiie i Volume Il page 41
Major Water Use Locations by User Type September 2005.............. Volume II page 42

Major Water Use Locations Active and Expired September 2005....... Volume 11 page 43

il




Chapter 2 Water Quality Volume and Page
Figure 2-1 Provincial Water Quality Monitoring Network Stations................... Volume ! page 44
Figure 2-2 Schematic diagram of a box and whiskerplot......................c...ee. Volume I page 104
Figure 2-3a Percent Short-term Chloride Exposure Exceedences....................... Volume 11 page 45
Figure 2-3b  Percent Long-term Chloride Exposure Exceedences....................... Volume 11 page 46
Figure 2-4 Percent Total Phosphorous Exceedences...........ooovviviiniivncuinnnn.. Volume 1 page 47
Figure 2-5 Lake Trophic Status............coiiiiiiiiniii e, Volume H page 48
Figure 2-6 In-Land Water Quality Sampling Locations..............ccceevveenon..n, Volume Il page 49
Figure 2-7a In-Land Nutrient Exceedences — Spring...........coveivvivienieninenenn..o. Volume II page 50
Figure 2-7b  In-Land Nutrient Exceedences — Summer.................cc.coeeuvunnennn., Volume 11 page 51
Figure 2-7c ~ In-Land Nutrient Exceedences —Fall...............ccccooiiuiiiiininnnnnne Volume IT page 52
Figure 2-8a  In-land pH Exceedences ~ SUmmer............cccoeivviiviiiniiiniinncanees Volume II page 53
Figure 2-8b In-land pH Exceedences ~Fall..........oooooiiiiiiii e, Volume II page 54
Figures 2-9a  Aquatic Benthic Macoinvertebrate Classifications — August 2003....... Volume Il page 55
Figure 2-9b  Aquatic Benthic Macoinvertebrate Classifications —~ May 2004.......... Volume I} page 56
Figure 2-9¢ Aquatic Benthic Macoinvertebrate Classifications — August 2004....... Volume 11 page 57
Figure 2-9d Aquatic Benthic Macoinvertebrate Classifications — October 2004...... Volume 1I page 58
Figure 2-9¢ Aquatic Benthic Macoinvertebrate Classifications ~ June/July 2005.... Volume II page 59
Figure 2-9f  Aquatic Benthic Macoinvertebrate Classifications — May 2007..........Volume I page 60
Figure 2-10 Nitrate Concentrations in Groundwater................ooviviinvniieennnnn. Volume II page 61
Figure 2-11 Nitrate Concentrations in PGMN Wells ................ooooooo. Volume I page 130
Figure 2-12 Sodium Concentrations in Groundwater..............coeevvueinenniinnn... Volume II page 62
Figure 2-13 Sodium Concentrations in PGMN Wells................cooviiviieneennnes Volume I page 131
Figure 2-14  Iron Concentrations in Groundwater............cceeuvevvruneinniineennnsnn, Volume 11 page 63
Figure 2-15  Iron Concentrations in PGMN Wells........ccoccooiiiiiiiiiiccin i, Volume I page 132
Figure 2-16 ~ Manganese Concentrations in Groundwater.................c.oocoeeueenn.. Volume I page 64
Figure 2-17 Manganese Concenirations in PGMN Wells...........ccooeviiienene, Volume I page 133
Figure 2-18  Chloride Concentrations in Groundwater.............o..veveueennvereeenenn. Volume 1] page 65
Figure 2-19 Chloride Concentrations in PGMN Wells..._...........ccoiviviiiiinnn Volume 1 page 135
Figure 2-20  Hardness Concentrations in Groundwater..................oevuniinnennnnne. Volume II page 66
Figure 2-21 Hardness (as CaCOj3) Concentrations in PGMN Wells..................... Volume ! page 136
Figure 2-22 Magnesium Concentrations in PGMN Wells..........oooooooiviiiiinin.n Volume 1 page 137
Figure 2-23 Fluoride Corncentrations in Groundwater..........cccooovviiiniinninin.., Volume i page 67
Figure 2-24  Fluoride Concentrations in PGMN Wells.........cooiviiviiiiiiiiinenn Volume I page 138

i




Figure 2-25  A.L. Dafoe Taste and Odour Bacteria.....c.oooeveiviniiinniiriinininenn.. Volume 1 page 145
Figure 2-26  Kingston Central Intake (Utilities Kingston, 1968)..............c.covuee. Volume I page 151
Figure 2-27 Geometric Mean of E .coli Counts at PWQMN Stations.................. Volume Il page 68
Figure 2-28  Bacterial Beach Counts Exceeding the Recreational PWQO............. Volume II page 69
Figure 2-29  E. coli in Groundwater..............cooevieiiiiiieiieiie e Volume 11 page 70
Figure 2-30  Total Coliform in Groundwater............c.ccoeverreerineeeeeeeennnnnn, Volume II page 71
Chapter 3 Water Quantity Volume and Page
Figure 3-1 Water Withdrawal Source in the Cataraqui Source Protection Area..... Volume I page 167
Figure 3-2 Water Use in the Cataraqui Source Protection Area........................ Volume ! page 169
Figure 3-3 Lake Ontario Water Use in the Cataraqui Source Protection Area....... Volume I page 169
Figure 3-4 St. Lawrence River Water Use in the Cataraqui Source Protection Area., Volume I page 170
Figure 3-5 Inland Surface Water Use in the Cataraqui Source Protection Area......, Volume [ page 170
Figure 3-6 Inland Groundwater Use in the Cataraqui Source Protection Area....... Volume I page 171
Figure 3-7 WEll LoCAtIONS. v ieeiie e et et Volume 1I page 72
Figure 3-8a Domestic Water Wells........cooooiiiiiiiiiii e, Volume 11 page 73
Figure 3-8b Other Water Wells........o.ooiiiiiiiiiiiiii e Volume 11 page 74
Figure 3-9 Public Water Supplies.....coovvriiiii e Volume II page 75
Figure 3-10  Industrial Withdrawals...........oooiiiiiiii e Volume 1l page 76
Figure 3-11 Commercial Withdrawals...............oooiiiiiii Volume 11 page 77
Figure 3-12 Agricultural Water Supplies.............coiiiiiiiii Volume I page 78
Chapter 4 Yulnerable Areas Volume and Page
Figure 4-1 Municipal Residential Intakes and Water Wells..............c.ovuviennnn. Volume 11 page 79
Figure 4-2 Village of Sydenham Municipal Residential Intake........................ Volume II page 80
Figure 4-3 Village of Lansdowne Municipal Residential Water Wells............... Volume II page 81
Figure 4-4 Aquifer Vulnerability —~ AVI/DRASTIC..........oooviviiiiiiiinne Volume II page 82
Figure 4-5 Aquifer Vulnerability - AVI/GWISL ..., Volume 1l page 83
Figure 4-6 Recharge Potential. ..o Volume II page 84
Figure 4-7 Well Density. . ..o Volume 1l page 85
Figurc 4-8 Drinking Water Wells Serving Facilities...........cocoieiviiiniinian.. Volume I page 86
Chapter 5 Threats and Issues Volume and Page
Figure 5-1 Potential Threats ...........occoeviiiiiiiiiiinice s s s ee ... Yolume 11 page 87




LIST OF APPENDICES (VOLUME 11)

Chapter 1 — Watershed Description
Appendix A List of Stakeholders
Appendix B Land Cover Soil Type Comparison

Appendix D Population Information

Appendix E  Data and Knowledge Gaps for Watershed Description
Chapter 2 — Water Quality

Appendix F  Provincial Water Quality Monitoring Station Data

Appendix G Provincial Water Quality Monitoring Station Statistical Analysis Summary
Appendix H Provincial Water Quality Monitoring Network Trend Analysis Results
Appendix I  Lake Partner Program

AppendixJ  In-land Water Quality Sampling Results and Observations

Appendix K Aquatic Benthic Macro Invertebrate Resuits

Appendix L Sport Fish Contamination Data Record Summary

Appendix M Subdivision Hydrogeochemical Data

Appendix N Provincial Groundwater Monitoring Network Quality Data

Appendix O Western Cataraqui Region Water Quality Sampling Results

Appendix P United Counties of Leeds and Grenville Groundwater Management Study
Appendix Q Major Cations and Anions per Bedrock Aquifer

Appendix R DWIS Data Summary

Appendix S Municipally Supplied Drinking Water Information

Appendix T  Health Unit Beach Count Data

Chapter 3 — Water Quantity

(none)

Chapter 4 — Vulnerable Areas

{none)

Chapter 5 -- Threats and Issues

Appendix U Threats and Issues Evaluation Data List
Appendix V  Glossary
Appendix W Acronym Definitions




Report Organization
This report is divided into two parts:
¢ Volume I report text and all tables and figures that are not maps or part of an appendix

e Volume II: map figures and the appendices (including a glossary and acronym definitions).

Both volumes are split into the five chapters and the Volume II maps are in order as referenced
in the report text (Volume I).

Words that are italicized in Volume I are defined in the glossary. The first occurrence of an
acronym in any particular section is first written in full followed by the acronym in brackets; all
other references in that specific section use only the acronym.
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