Level 1 and 2 Natural Environment Technical Report (NETR) and
Environmental Impact Assessment (EIA)

Dufferin Aggregates Milton Quarry East Extension (MQEE)

December 2021

Prepared for:

Dufferin Aggregates

A Division of CRH Canada Group Inc.
2300 Steeles Avenue West, 4" Floor
Concord Ontario L4K 5X6

Prepared by:
Goodban Ecological Consulting Inc.

Milton, Ontario



[ This page left blank intentionally. ]



Table of Contents

o o I I A ] = O o SRR 1
1.0 INTRODUCTION L.ttt et e et e e et e e e st te e e e s s e e e e ansteeeaansteeesansteeesansteeesansseeesannes 1
I TR = 7= Tor (e | o 18 Lo 15 1
1.2 Natural Environment Level 1 and 2 Technical Report Requirements under the
Aggregate Resources ACt (ARA) ... 2
1.3  Environmental Impact AssesSSmMeNnt (EIA) .......ccoiiiiiiiiii e 3
1.4 Organization of this REPOI..........oiiiiiiii et 5
2.0 LEVEL 1 REPORT ...ttt ettt ettt e sttt e e st e e e et e e e e st e e e ansteeeeensbeeeeenstneesansreeeeenneeas 5
2.1 LeVel 1 METNOAS ...ttt e e e e e e e e e e 6
2.2 Habitat of Endangered and Threatened SPEeCI€s ...........cccovvcuriiiiiieiiiiiiiiieeee e 6
2.3 Significant Wetlands and Significant Coastal Wetlands.............c..ccccooviiiiiiiiiiiicccieieeee, 7
2.4 Significant WoOdIanNdS ..........c.uuiiiiiiei i e e e e aaa e 7
2.5  Significant Valleylands.............ouviiiiiiiiiiee e 8
2.6  Significant Wildlife Habitat ... 8
2.7  Significant Areas of Natural and Scientific Interest (ANSI) .........cooiiiiiii e 8
2.8 FISh HADIAL......cceeieee e e et e e aaea e e 8
3.0 LEVEL 1 CONCLUSIONS AND RECOMMENDATIONS ........ooiiiiiiiie i 8
PART 2: LEVEL 2 REPORT .ottt ettt ettt e ettt e e s sat e e e e eat e e e s beeeeeenteeeesneeeeeanes 9
4.0 INTRODUCTION TO THE LEVEL 2 REPORT ....ociiiiiie ittt a e e 9
4.1 Vegetation and FIOra ........c.eeoiiiiiii e e 10
411 Vegetation Communities (ELC UNItS) .......ooeveiiiiiiiiiiiieei e, 10
41.2 VaSCUIAr PIANTS ........oeiiiiiii e 10
41.3 Species at Risk (SAR) Plants.........ccccuviiiiiii i 10
41.4 Tree DENSItY SUMNVEY ....cooeiieiieeeee et e et eaa e 10
4.1.5 Significant Woodland Boundary Delineation and Staking..............cccccvvveeeen... 11
4.1.6 Wetland U1 Boundary Delineation and Staking...........c.cccccvvieeviiiiiiiiiiieeeeen. 11
1o |11 PR 11
421 Y 410 11 o) =T o 1= S 11
422 =T )1 =SS 13
423 Breeding BirdS ......coooiiiiiiieiee s 14
424 o F ] £ PSP 15
425 Other Wildlife GroUPS .......eeeiiieiee et e e ee e e e e 19
4.2.6 WEHTANGAS ... e e 19
5.0 EXISTING CONDITIONS . ... ..ottt ittt ittt see e et e e st e e e st e e e e saaeeaessaeeessnsseeasansseeesansrees 20
5.1 Terrain SENG ..cooo i e 20
5.1.1 Physiography and Climate ............cooiiiiiii e 20
51.2 LCT=To] (0T ) PR 20
51.3 Hydrology and Hydrogeology ..., 21
514 S0l .ttt a e e e e e e e nnee e e e nees 25
Page i

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



Table of Contents

5.2 AQUAtIC HabItal ... e e 25
5.3  Terrestrial Habitat ..........oo e 26
5.3.1 Vegetation COMMUNILIES .....cooiviiiiiiiiiii e 26
5.3.2 Plant SPECIES ...veeiiiiiiiieeeee e e e 32
ST S V1 o 1T = SRR 32
541 INVEMEDIates ..o 32
54.2 AMPRIDIANS ... 33
oI o B Y- 1 - o 4 F= g o [T SRR 33
5422  Frogs and TOAAS ......cccuviiiiiiiiieieie e 34
543 =T 1 =S 34
544 2 o RS R P 35
5441 Threatened Bird SPeCI€s..........eeiiiiiiiiiie e 35
5.4.4.2 Special Concern Bird SPeCI€s.........uuuiiiiiiiiiiiiiiiee e 36
5.4.4.3 Area-sensitive Bird Species (Woodland).............cccoviiiiiiniiiiiiiiie e 37
5.4.4.4 Rare in Halton Region (Mcllveen 2006)...............cooieiiiiiieiieeeieiiiiieeeee e 38
54.5 MAMIMAIS ...t e e e e e e e 39
LT Ty N = - (= SR RR 39
5452  Other MammalS........cccuiiiiiiiiiieiiiie et e e e e e e e e e e e e enees 42
5.5 Wetland Characterization .............cocuiiiiiiiiiie et et e e sraee e s sraeeeeans 43
5.5.1 LT L= =T o T T B PP RRSRRN 43
55,11 UT = OVEIVIEW ...ttt ettt ettt e e et e e e e e e e e naee e e ennes 43
5.5.1.2 U1 - Groundwater & Surface Water Interactions...........cccccccceeeiiiiiiienneeennin, 44
5.5.1.3 U1 —Vegetation and Wildlife ... 45
5.5.2 WEHANA W36 ...ttt e e e e e enees 45
55.2.1 W36 = OVEIVIEW ...ttt e et e e e e e e e e e e e e e e e e e snneneeeeaens 45
5.5.2.2 W36 — Groundwater & Surface Water Interactions............ccccccooiiiiiniiins 46
5.5.2.3 W36 — Vegetation and Wildlife .............coooiiiiiiieiiiiiiieee e 47
5.5.3 WEHIANA WA ..ottt sttt e e st e e e sbte e e e sreeeeeans 48
5.5.3.1  WAT - OVEIVIEW ....eeiiiiiiiii ettt ettt ae e e et e e e e nbee e e e nntaeeeennees 48
5.5.3.2 W41 — Groundwater & Surface Water Interactions.............cccccevvcieeeiicieneenee 49
5.5.3.3 W41 — Vegetation and Wildlife ............ccoooeiiiiiiiiiiii e, 50
554 WEHANA WAB ...ttt ettt e e et e e e snreeee e e 52
5.5 4.1 WAB = OVEIVIEW ....eeiiiiiiiie ettt ettt e e et e e e st e e s esae e e e enreaesennees 52
554.2 W46 — Groundwater & Surface Water Interactions...........ccccccooviiiinnnnni, 52
5.5.4.3 W46 — Vegetation and WildIife ...........cueeeiiiiiii e 53
555 LT = = Lo BT 54
5.5.5.1  WW5SB = OVEIVIEW ...ciiiiiiiiiiiiiieee e e ettt e e e e sttt e e e e e e e snnteee e e e e e e e e annseaneeaaeeaannnes 54
55.5.2 W56 — Groundwater & Surface Water Interactions............ccccceevveveiniiene e, 54
55.5.3 W56 — Vegetation and WildIife ..........ccuereiiiiiiiiiiee e 55
5.5.6 WEHANA V2 ...ttt et e e e st aee e e eraeeeeanes 55
6.0 HABITAT OF ENDANGERED AND THREATENED SPECIES .........cocooiiieiiiee e 58
6.1  Confirmed Endangered and Threatened SPECIES ........cccuuviiiieiieiiiiiiiiiee e 58
6.1.1 BUHEINUL ... e e e e 59
6.1.2 Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander
dependent POPUIALION).........eeiiiiie e 59
6.1.2.1 Background on Jefferson Salamander and Unisexual Ambystoma
(Jefferson Salamander dependent population) ..., 59
6.1.2.2  Jefferson Salamander & Unisexual Ambystoma Breeding Pools within
the MQEE Study Ar€a.........ocueiiiiiiiii ettt 60
Page i

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



Table of Contents

1.23  Jefferson Salamander Habitat Regulation ............cccccccoiiiiinenn,
6.1.2.4  GEC’s Application of the Jefferson Salamander Habitat Regulation
to the MQEE Study Ar€a.........ooiiiiiiiiiiiiee e
6.1.3 = o RSP RP
6.1.4 BalS i e
6.1.4.1 Little Brown Myotis ...,
6.1.4.2  NOMhErn MYOLIS .......ouviiiiiiiiiiiiieeee e e e e e e eeees
6.1.4.3 Eastern Small-footed Myotis .........ccvveiiiiiiiii e
6.1.4.4  Tri-colored Bat...........oooiiiiiiii e
6.1.4.5 Summary of Habitat of Endangered Bat Species ..........ccccccceeeriiiinnen.
6.2 Unconfirmed Endangered and Threatened Species ..........cccceeveieiiiiiiiie e
6.3 Summary of Habitat of Endangered and Threatened Speci€sS...........ccccoeeevirriinens
7.0 SIGNIFICANT WETLANDS IN ECOREGION BE ........ccviiiiiiiieeiee e
8.0 SIGNIFICANT WOODLANDS IN ECOREGION BE .......c.cooeviiiiieiiiiie e
8.1 WOoOIaNd A ...t e e e
8.2 Woodland B and HEdgerow..........ccoooee i,
8.3  Significant Woodlands within the MQEE Study Area ...........cccceviviiiieiiiiiee e
9.0 SIGNIFICANT WILDLIFE HABITAT (SWH) ...ooiiiiiiieiceee ettt
9.1 Seasonal Concentrations of ANIMalS ...........ccceeiiiiiiiiiii e
9.1.1 Seasonal Concentrations of Animals - SWHTG ........cccccoeviiieieiiciee e,
9.1.2 Bat Maternity ColONIES ..........coooiiiiiiiee e
9.2 Rare or Specialized Habitat............cccueeeiiiiiiiii e
9.2.1 Rare Habitats ...
9.2.2 Specialized Habitats ...
9.3 Species of Conservation CONCEIMN ..........coii i
9.3.1 Confirmed Rare or Significant Species .........ccccoooviiiiiinie
9.3.2 Unconfirmed Rare or Significant Species ..........ccccciiiiiiiiiee e,
9.4  Animal Movement COMidOrS .......o e e e e e e e e e e e eneeeeeeas
9.5 Summary of Significant Wildlife Habitat (SWH)..........coooiii s
10.0 SIGNIFICANT AREAS OF NATURAL AND SCIENTIFIC INTEREST (ANSI) .......ccccee...e.
O o 1o T B 1Y = I PRSP
12.0 SUMMARY OF SIGNIFICANT NATURAL HERITAGE FEATURES........c.ccccoiiiiei e
13.0 MITIGATION TO PROTECT WATER-DEPENDENT NATURAL FEATURES..................
13.1 Adaptive Environmental Management and Protection Plan (AMP)...........ccccceeenee.
13.1.1 AMP OVEIVIEW ...t e e e e e eaae e an
13.1.2 AMP ADAENAUM ...ttt e e nneee s

13.1.3 AMP Addendum — Water Level Targets for Wetlands U1

ANA VW36 ..ottt e e sree e e e anee
13.1.4 Supplemental Monitoring — Wetland Ecology ..........cccccccviieeeiiiiiiinneen.

Page iii

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



Table of Contents

13.2 Water Management System (WMS) ..o 113
13.2.1 WIMS OVEIVIEW ...t e e e e e e e e e e e e e e e nneeeeeeas 113
13.2.2 WMS Installation and Operating Experience at the
Milton QUArTY EXIENSION ......oiiiiiiiiie e 115
13.2.3 MQEE Water Resources Mitigation Approach...........ccccooivviiniininnicneeee, 118
13.2.4 MQEE WMS LayOuUt .....cccoiiiiieiiiie ettt e 121
13.2.5 MQEE WMS Establishment ............cccooeiiiiiiii e 122
14.0 ECOLOGICAL ENHANCEMENT PLAN (EEP) FOR LANDS THAT WILL NOT BE
) 2 O I =1 PRSPPI 125
14.1 Goals and Principles for the MQEE Ecological Enhancement Plan (EEP) and
Rehabilitation Plan............ooiii et e e e 127
14.2 Tree-planting — Reforestation ... 128
14.2.1 Woody Species Selections..........oocuiiiiiiiiiiiii e 128
14.2.2 Planting Approach ... 129
14.2.3 TIMEINES .t e e e eas 129
14.2.4 Maintenance and Monitoring ... 130
14.3 Vegetation Management .........oooiviiiiiiiiiiie 130
14.4 Habitat FEAtUIES ......eeiiiiii e e e 131
14.5 Wetland U1 Habitat ENhancements ... 132
14.6 Enhancement of Wetland Hydrology (Wetlands U1 and W36) ..........cccceviiiiiiiiineenne 133
14.7 Disturbed Area Restoration (Unit DAT) ... 133
14.8 Ecological Enhancement Plan (EEP) Summary..........cccooiiiiiiiie 133
15.0 DESCRIPTION OF THE PROPOSED EXTRACTION, OPERATIONAL
PLAN AND REHABILITATION PLAN ...ttt ettt ettt s e e ettt e e e stae e e s sraneessnreeaee e 134
15.1 Description of Proposed Extraction and Operational Plan ..............cccccovveeiiiiiiiiinineen... 134
15.1.1 Quarry Phasing and LiffS.........ccooiuiiiiiiiiie e 135
15.1.2 Operations Water Management ............cooeeoiiiiiiiiiieee e 136
15.1.2.1  QUArTY DEWALEIING ...coeiiiiiiiiiiiiie ettt 136
15.1.2.2 Surface Water RUnoff Control..............ooiiiiiiiii e 137
15.1.2.3 Dust Control Water Consumption ...........coooiiiiiiiiiiie e 137
15.1.2.4 Fuel/Maintenance Management and Spill Response Plan ........................... 137
15.2 Recommended Natural Environment Notes and Details for the Operational Plan ........ 138
15.2.1 Endangered Species Act (ESA 2007) .....ooveeiiiiiiiiiiiiee e 138
15.2.2 Demarcation of Limits of Disturbance ............ccccoeeeeiiiiiie e 138
15.2.3 Silt/Exclusion Fencing Layout and Salamander Excluder Locations............. 139
15.2.4 Timing of Tree-clearing and Stripping Operations .............ccccovveeeeeeeiicnnnnen. 140
15.2.5 Salvage of Woody Material, Weathered Rock, etc. .........cccceeeveiiiiiiininnnenn. 140
15.2.6 WMS INSEAllAtion ......cooiiiiiieeiiee e 141
15.2.7 Ecological Enhancement Plan (EEP) Implementation..............ccccccceeeees 142
15.2.8 Blasting (Peregrine FalCon)..........cooiiiiiiiiiiiee e 142
15.3 MQEE Rehabilitation Plan .........cooo e 143
15.3.1 Rehabilitation — Water RESOUICES.........ooviiiiiiiiiii e 143
15.3.1.1  OVEIVIBW..... ittt e e e et e e e e et e e e s eate e e e saabeeeesesneeeesesseeaeanes 143
15.3.1.2 Background on Existing Approved Rehabilitation ..............cccccccoeviiinnn. 144
Page iv

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



Table of Contents

15.3.1.3 MAQEE Rehabilitation — Water Resources ............cccooceveiiiiiiieeie e 145
15.3.2 Rehabilitation — Natural Environment..............cccoiiii e 146
15.3.2.1  DEEP LaAKE oo 147
15.3.2.2  WEHANAS. ...t et e st e e e rnreee e 147
15.3.2.3  ISIANAS ... e e sraea e 148
15.3.2.4  RefOrestation .....c.ooueiiiiiiiiie e 149
ST T T O 111 - PSR PPPPR 151
15.3.3 MQEE Rehabilitation SUMMAry ........ccccoviiiiiiiee e 151
16.0 POTENTIAL EFFECTS ON SIGNIFICANT NATURAL HERITAGE FEATURES ................... 152
16.1 Potential Effects on Habitat of Endangered and Threatened Species............cccvueeee.... 153
16.1.1 Potential Effects on Butternut............ccccooiiiieeiini e 153
16.1.2 Potential Effects on Jefferson Salamander and Unisexual Ambystoma (Jefferson
Salamander dependent population) ............cccccciiiiiiee e 153
16.1.2.1  Extraction FOOIPIINt ... 154
16.1.2.2  WMS FOOIPIINT ...t e e e e e e e e e e 154
16.1.2.3 Mitigation for WMS Installation and the Extraction Footprint ........................ 156
16.1.2.4 Breeding Pools for Salamanders ...........cccooeiiiiiiiiiiie e 157
16.1.2.5 Ecological Enhancement Plan (EEP) and Rehabilitation Plan..................... 158
16.1.2.6 Endangered SpecCies ACE.........ccoiiiiiiiiiiiiiiie e 159
16.1.3 Potential Effects On BirdS .........cccuviiiiiiieicciee e 160
16.1.4 Potential Effects on Bats ........oooiiiiiiiii e 161
16.2 Potential Effects on Significant Wetlands.............c..oooiii e 163
16.2.1 Water Resources Impact Assessment.........ccooooeiiiiiiiiiiiiiieie e, 163
16.2.1.1  Surface Water ASSESSMENT........ooii i 164
16.2.1.2  Groundwater ASSESSMENT ........coiiiiiiiiiiiiieeeiiiiee et e e sneeeee s 165
16.2.1.3  Water QUAIILY ......cccueeieeiiiiie et e s e e e eraee e 168
16.2.1.4 Cumulative Effects (Water RESOUICES) ........ccuuviiiiiiiiiiiiiiieiee e 169
16.2.2 Wetland Ecology Impact ASsessment...........cceveiiiiiiiiiiie e 170
16.2.3 Summary of Potential Effects on Significant Wetlands ............ccccccois 171
16.3 Potential Effects on Significant Woodlands...........ccc.ueiiiiiiiiiii e 172
16.4 Potential Effects on Significant Wildlife Habitat.............cccooeii e, 174
16.4.1 Potential Effects on Area-sensitive Bird Breeding Habitat...............cc.c......... 174
16.4.2 Potential Effects on Significant Amphibian Breeding Ponds......................... 175
16.4.3 Potential Effects on Seeps and SPrings.......cccceveeeeeeiiiiiieeee e 176
16.4.4 Potential Effects on Habitats of Special Concern Bird Species..................... 176
16.5 Potential Effects on Significant Areas of Natural and Scientific Interest........................ 177
16.6 Potential Effects on Fish Habitat ............ooooiiiiiiii e 177
16.7 Potential Effects on the Peregrine FalCon ..o 178
16.7.1 General Biology of the Peregrine Falcon 178
16.7.2 Peregrine Falcon Response to Disturbance ...........cccccooviiiiiniiiieeece, 179
16.7.3 Mitigation Measures for the Peregrine Falcon ............ccccoooviiiiiiiice, 180
17.0 ENVIRONMENTAL IMPACT ASSESSMENT (EIA) ..coiiiiiiiieiiiee e 180
2000 B o G I - o (S EEE 181
17.2 Landscape Connectivity and Wildlife Corridors...........cooiiiiiiiniie e 182
17.3 Net Environmental Gain ...........oooiiiiiiiiii e e e e e e 183

Page v

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



Table of Contents

17.4  CUMUIAEIVE EffECES . ... ettt e et e e e e e ea s 185
18.0 SUMMARY AND CONCLUSIONS . ...t e e e e e s e e e e e eaees 186
19.0 LITERATURE CITED ...t e e et e e e et e e e e e e e e e e e e e e e e e e eaaaaas 189

List of Appended Figures

Figure 1 Location

Figure 2 Regional Map

Figure 3 Niagara Escarpment Plan
Figure 4a Regional Plan

Figure 4b Town of Halton Hills Official Plan
Figure 5a Provincial Natural Heritage System

Figure 5b Key Features within the Greenbelt & Regional Natural Heritage Systems

Figure 6 MQEE Air Photo Base Plan
Figure 7 Site Surface Water Drainage
Figure 8 MQEE Natural Environment Study Area

Figure 9a Wildlife Survey Stations — Amphibians

Figure 9b Wildlife Survey Stations — Breeding Birds

Figure 10a  Cavity Tree Locations & Bat Detector Stations — Woodlot
Figure 10b  Cavity Tree Locations & Bat Detector Stations — Hedgerow
Figure 11 Regional Physiography

Figure 12 Regional Surficial Geology

Figure 13 Regional Surface Water System and Watershed Boundaries
Figure 14 Regional Groundwater Flow

Figure 15 Amabel Groundwater Elevations — April 2020

Figure 16 Amabel Groundwater Elevations — October 2020

Figure 17 Groundwater Level Decline

Figure 18 Vegetation Communities (ELC Units)

Figure 19 Hydrograph — Wetland U1

Figure 20 Hydrograph — Wetland W36

Figure 21 Hydrograph — Wetland W41 West

Figure 22 Hydrograph — Wetland W41 East — W46

Figure 23 Hydrograph — Wetland W56

Page vi

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



List of Appended Figures (cont'd)

Figure 24 Butternut

Figure 25 Jefferson Salamander & Unisexuals - Breeding Pools

Figure 26 Jefferson Salamander & Unisexual Habitat Mapping

Figure 27 Bobolink and Eastern Meadowlark Habitat (2019-2020)

Figure 28 Woodland A Boundary & Tree Density Plot Locations

Figure 29 Woodland B Boundary

Figure 30 Significant Woodland Boundary

Figure 31 Area-Sensitive Bird Breeding Habitat (Woodland) - Significant Wildlife Habitat
Figure 32 Amphibian Breeding Habitat (Woodland) - Significant Wildlife Habitat
Figure 33 Seeps & Springs - Significant Wildlife Habitat

Figure 34 Habitats of Special Concern Bird Species - Significant Wildlife Habitat
Figure 35 Significant Wildlife Habitat

Figure 36 Halton Forest North ANSI

Figure 37 Existing Conditions and Water Management System Overview

Figure 38a  MQEE Interim Water Management System Layout

Figure 38b  Salamander Excluder Detail

Figure 38c Proposed Preliminary Surface Water Target Wetland U1

Figure 38d Proposed Preliminary Surface Water Target Wetland W36 - Upper Pool
Figure 38e  Proposed Preliminary Surface Water Target Wetland W36 - Lower Pool
Figure 38f Supplemental Water Level Monitoring Locations

Figure 38g  Wetland Ecology Monitoring Network

Figure 38h  Wetland U1 Details

Figure 38i Wetland W36 Details

Figure 39 Ecological Enhancement Plan (EEP) for lands that will not be extracted
Figure 40 Operation Plan Highlights

Figure 41a  Rehabilitation Plan

Figure 41b  Rehabilitation Details — Site Plan Figures 1.0 and 2.0

Figure 41c Rehabilitation Details — Site Plan Figures 3.0 and 4.0

Figure 42a  Simulated Water Level Change - Interim Condition

Figure 42b  Simulated Water Level Change - Rehabilitation Condition

Figure 43 Combined Ecological Enhancement Plan (EEP) and MQEE Rehabilitation Plan
Figure 44 Significant Woodlands: Present and Future

Page vii

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



List of Tables

Table 1 MQEE Ecological Site Visit Summary — 2018 to 2021

Table 2 June 2021 Sunset Times for Acton, Ontario

Table 3 Vegetation Communities (ELC Units)

Table 4 MQEE Wildlife Checklists:
Odonates, Butterflies, Amphibians, Reptiles & Mammals

Table 5 Summary of 2019 MQEE Salamander Minnow Trapping Survey Results

Table 6 Summary of 2020 MQEE Salamander Minnow Trapping Survey Results

Table 7 2019-2020 Jefferson Salamander and Unisexual Tail-tip Collection Summary

Table 8a Amphibian Call Count Data for Wetlands U1, W36 and W46a (2019-2021)

Table 8b Amphibian Call Count Data for Wetlands V2 and W41 (2019-2021)

Table 9 MQEE Breeding Bird Checklist (2019-2021)

Table 10 Potential Roost Trees within Woodland B

Table 11 Potential Roost Trees within Hedgerows CUHa and CUHb

Table 12 Summary of Documented Bat Calls

Table 13 Summary of Bat Calls in Woodland B by Detector

Table 14 Summary of Bat Calls in Hedgerows CUHa and CUHb by Detector

Table 15 2013-2018 Frog Call Survey Data Summary for Wetlands V2 and W41 Milton
Quarry Extension - AMP Wetland Ecology Monitoring

Table 16 Summary of Little Brown Myotis Calls in Woodland B Within 1 Hour of Sunset

Table 17 Summary of Little Brown Myotis Calls in Hedgerows CUHa and CUHb by
Detector

Table 18 Woodland A — Plot Tally Sheet

Table 19a Woodland A — Tree Density Analysis

Table 19b Woodland A — Tree Density Summary

Table 20 MQEE - Ecological Enhancement Plan (EEP) Unit Summary

Table 21 MQEE — Rehabilitation Plan Unit Summary

Table 22 WMS Footprint within Habitat of Jefferson Salamander and Unisexual
Ambystoma (Jefferson Salamander dependent population)

Page viii

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



Attachment A

Attachment B1
Attachment B2

Attachment C
Attachment D

List of Attachments
Curriculum vitae of Mr. Anthony Goodban (Goodban Ecological Consulting
Inc. - GEC)
MQEE Natural Environment Study Area Photo Album

Milton Quarry Extension — Water Management System (WMS) Photographs
Taken by GEC and GHD

Vascular Plant Checklist
Point Count Data — 2019 and 2020 Breeding Bird Surveys

Page ix

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



PART 1: LEVEL 1 REPORT
1.0 INTRODUCTION

11  Background

Goodban Ecological Consulting Inc. (GEC) was retained by Dufferin Aggregates, a
division of CRH Canada Group Inc. (Dufferin), to prepare a Natural Environment Level 1
and 2 Technical Report and Environmental Impact Assessment (EIA) for a licence
application for their proposed Milton Quarry East Extension (MQEE). The proposed
quarry extension lands are located in Part of Lot 12, Concession 1, Geographic
Township of Esquesing, Town of Halton Hills, Regional Municipality of Halton

(Figure 1).

The proposed extension of the Milton Quarry, referred to as the Milton Quarry East
Extension (MQEE), represents a proposed licence area of 30.2 ha and a proposed
extraction area of approximately 15.9 hectares. The MQEE is contiguous with the
existing East Cell and separated from the existing North Quarry by the
Nassagaweya-Esquesing Townline (Townline). The proposed MQEE would be
extracted as an extension to the existing East Cell (Figure 2). The maximum potential
dolostone reserve (including both the Amabel and underlying Reynales Formations) in
the proposed MQEE is approximately 15 million tonnes.

The 30.2 ha proposed licence area primarily contains large open fields that were
formerly in agricultural use. The surrounding land contains forested areas, most of
which form part of the 706.4 ha Halton Forest North ANSI. There are a number of
wetlands located within the forest that form part of the provincially significant Halton
Escarpment Wetland Complex and there is a small unevaluated wetland within the open
field area. The Halton Forest, which covers around 35 km?, consists of the Halton Forest
South, Halton Forest North and Speyside Forest ANSIs. The Halton Forest North ANSI
provides habitat for a number of species at risk, including Butternut (Juglans cinerea),
American Ginseng (Panax quinquefolius), Jefferson Salamander and Unisexual
Ambystoma (Jefferson Salamander dependent population).

The proposed MQEE mining plan involves removing the common setback and
expanding the East Cell into the MQEE extraction area. Dewatering of the combined
extraction cell will continue in order for quarry operations to occur under typical dry
quarry floor conditions. Water-dependent natural features in the vicinity of the proposed
MQEE will be protected and, in some cases enhanced over existing conditions, by the
recharge of water to the groundwater flow system and diffuse discharge to two wetlands
(Wetlands U1 and W36). Dufferin has already committed to integrate the MQEE into the
state-of-the-art Water Management System (WMS) and Adaptive Environmental
Management and Protection Plan (AMP) that are already in place and have been
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operating at the Milton Quarry and Milton Quarry Extension since 2007. The Water
Management System has effectively maintained groundwater levels around the
perimeter of the Milton Quarry Extension, thereby protecting surrounding water
resources including water-dependent natural features.

An Ecological Enhancement Plan (EEP) will cover approximately 10.55 ha of Dufferin
land that will not be extracted. Ecological enhancements will include reforestation using
native species well suited to the local landscape, management of existing woody
vegetation in some areas and the placement of habitat features such as rock piles,
stumps/root wads and other woody debris. The implementation of the EEP will expand
the adjacent Significant Woodland, which will provide an overall benefit to the Jefferson
Salamander and Unisexual Ambystoma (Jefferson Salamander dependent population),
as well as many other forest-dwelling wildlife species.

The rehabilitation of the proposed 15.9 ha MQEE extraction area will be integrated with
the existing rehabilitation plan for the East Cell and the EEP described above. The
MQEE rehabilitation plan includes a lake, a large sheltered wetland, exposed cliff faces,
reforestation areas and terrestrial linkages with the surrounding landscape that will be
created within the area proposed to be extracted. As there is a shortfall of available soils
on the subject lands, Dufferin is proposing to import clean soil similar to the current
approvals for the existing Milton Quarry. The expanded East Cell will be filled with water
to allow for more passive maintenance of the groundwater flow regime and associated
water-dependent natural features in the long-term.

1.2 Natural Environment Level 1 and 2 Technical Report Requirements under
the Aggregate Resources Act (ARA)

The requirements for a Natural Environment Technical Report are provided in the
document titled Aggregate Resources of Ontario: Technical Reports and Information
Standards (OMNRF August 2020).

The Natural Environment Technical Report must identify any of the following natural
heritage features and areas that exist on the site and within 120 metres of the site:

e Habitat of endangered species and threatened species
¢ Significant wetlands and other coastal wetlands in Ecoregions 5E, 6E and 7E
e Significant woodlands

e Significant valleylands in Ecoregions 6E and 7E (excluding islands in Lake Huron
and the St. Mary’s River)

e Significant wildlife habitat
e Significant areas of natural and scientific interest
e Fish habitat
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e Within the area of one or more provincial plan(s), any key natural heritage features
not listed above

Where any of the natural features or areas listed above have been identified, the
Natural Environment Technical Report must identify and evaluate any potential negative
impacts on the natural features or areas, including their ecological functions, and it must
also identify any proposed preventative, mitigative or remedial measures. The report
must also indicate if the site or any of the features listed above are located within a
natural heritage system that has been identified by a municipality in ecoregions 6E and
7E or by the province as part of a provincial plan. For this purpose, “provincial plan”
means any one of the following plans:

e Oak Ridges Moraine Conservation Plan

e Greenbelt Plan

e A Place to Grow: Growth Plan for the Greater Golden Horseshoe
¢ Niagara Escarpment Plan

e Lake Simcoe Protection Plan

For the MQEE, the applicable provincial plan is the Niagara Escarpment Plan (NEP).

1.3  Environmental Impact Assessment (EIA)

In addition to the ARA requirements listed above in Section 1.2, the Level 1 and 2
Natural Environment Technical Report (NETR) and Environmental Impact Assessment
(EIA) will address the relevant legislative and policy components of the following Acts
and Plans:

e Endangered Species Act (ESA 2007);

e Provincial Policy Statement (2020);

e Niagara Escarpment Plan (2017);

e Halton Region Official Plan (2015); and,
e Town of Halton Hills Official Plan (2019).

The relevant policies under each plan were identified in the Terms of Reference for a
Level 1 and 2 Natural Environment Technical Report (NETR) and Environmental Impact
Assessment (EIA) - Dufferin Aggregates Milton Quarry East Extension, prepared by
GEC (March 26, 2021).

It is noted that Section 2.9 of the Niagara Escarpment Plan (NEP) states that mineral
aggregate operations may be permitted in key natural heritage features and any
vegetation protection zone (VPZ) associated therewith, except for wetlands and
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significant woodlands, that are not young plantation or early successional habitat (as
defined by the MNRF).

The NEP also states that mineral aggregate operations may be permitted in a key
natural heritage feature or its VPZ, which is solely the habitat of endangered or
threatened species and not any other key natural heritage feature, provided it is in
compliance with the Endangered Species Act, 2007.

Based on a review of the Niagara Escarpment Plan (NEP), Region of Halton Official
Plan (RHOP) and the Town of Halton Hills Official Plan (HHOP) the proposed extraction
area is:

¢ An “ldentified Mineral Resource Area” in the RHOP.

e Designated Escarpment Rural Area in the NEP and HHOP and predominately
designated “Agricultural Area” in the RHOP. Each of these land use designations
have an objective to provide for new mineral aggregate operations. See Figures 3,
4a and 4b.

e Outside of the Provincial and Local Natural Heritage System. See Figures 5a
and 5b.

e Predominately outside of the Regional Natural Heritage System except for a small
woodland located in the northwest corner of the subject site. This woodland has
been evaluated in this Natural Environment Technical Report based on Provincial
and Regional criteria and it is not considered a Significant Woodland.

The following approvals would be required before extraction could commence at the
proposed Milton Quarry East Extension:

e Aggregate Resources Act Licence for the extension.

e Aggregate Resources Act, Site Plan Amendments for the existing Milton Quarry and
Milton Quarry Extension to integrate the operations.

e Niagara Escarpment Plan Amendment and Development Permit for the proposed
Milton Quarry East Extension, existing Milton Quarry and Milton Quarry Extension.
The amendment and development permit for the existing quarry is to allow for the
aggregate from the extension to be processed at the existing quarry.

e Region of Halton Official Plan Amendment for the extension.
e Town of Halton Hills Official Plan Amendment for the extension.

e Endangered Species Act 17(2)(c) “Overall Benefit” Permit for the extension. At least
3.99 ha of the proposed extraction area and most of the surrounding lands is
considered habitat for Jefferson Salamander and Unisexual Ambystoma (Jefferson
Salamander dependent population).
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¢ Amendments to the existing Permit to Take Water and Environmental Compliance
Approval to add the extension lands.

1.4 Organization of this Report

This Natural Environment Level 1 and 2 Technical Report and EIA is organized under
the following headings:

o 20 Level 1 Report

e 3.0 Level 1 Conclusions and Recommendation

e 40 Introduction to the Level 2 Report

e 50 Existing Conditions

e 6.0 Habitat of Endangered Species and Threatened Species
e 7.0 Significant Wetlands in Ecoregion 6E

e 8.0 Significant Woodlands in Ecoregion 6E

e 9.0 Significant Wildlife Habitat

e 10.0 Significant Areas of Natural and Scientific Interest (ANSI)
e 11.0 Fish Habitat

e 120 Summary of Significant Natural Heritage Features

e 13.0 Mitigation to Protect Water-dependent Natural Features
e 140 Ecological Enhancement Plan (EEP) for lands that will not be extracted

e 15.0 Description of the Proposed Extraction, Operational Plan and
Rehabilitation Plan

e 16.0 Potential Effects on Significant Natural Heritage Features
e 17.0 Environmental Impact Assessment (EIA)

e 18.0 Summary and Recommendations

e 19.0 Literature Cited

2.0 LEVEL 1 REPORT

Figure 6 (MQEE Air Photo Base Plan) and Figure 7 (Site Surface Water Drainage)
provide the reader with the basic site context. Other than along Townline, the proposed
licence boundary generally follows the Significant Woodland boundary as shown on
Figure 6. The Natural Environment Study Area extends to at least 120 m beyond the
licence limit, as required by the ARA standards (Figure 8). The study area has been
extended beyond 120 m from the proposed licence limit in some areas, in order to
include the first tier of wetlands within the forest.
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21 Level 1 Methods

The Level 1 assessment involved a review of available background information and
ecological field surveys from 2018 to 2021. The details of the field surveys are provided
below in Section 4.1.

Background information sources were consulted as appropriate, including the following:

e Conservation Halton Database. Mapping of hazards, wetlands, watercourses, steep
slopes, fish survey stations and plant/wildlife observation data.

e Ecoplans Limited. 2000. Dufferin Aggregates Milton Quarry Extension —
Environmental Impact Assessment. Ecoplans Limited, Kitchener, Ontario. 86 pp +
figures + appendices.

e Goodban Ecological Consulting Inc. (GEC). 2008 — 2020. Annual wetland monitoring
reports for the Milton Quarry Extension from 2007 to 2020.

e Goodban Ecological Consulting Inc. (GEC). 2019 & 2020. Year-end WSCA reports
for minnow trapping surveys for salamanders.

e Natural Heritage Information Centre (NHIC) Database.

e Region of Halton. 2020. 2019/2020 Forest Inventory Plot Location Map — Halton
Region Forest Cox. Halton Region Forest Tree and Botanical Inventory Excel
spreadsheet.

e Riley, J.L., J.V. Jalava and S. Varga. 1996. Ecological Survey of the Niagara
Escarpment Biosphere Reserve. Volume I. Significant Natural Areas. Volume II.
Technical Appendices. Ontario Ministry of Natural Resources, Southcentral Region,
Peterborough, Ontario. Open File Site Report SR 9601. v + 629 pp., vii + 310 pp.

2.2 Habitat of Endangered and Threatened Species

A total of seven (7) Endangered species and four (4) Threatened species were
confirmed within the MQEE study area during the fieldwork between 2018 and 2021, as
follows:

Vascular Plants

e Butternut (Endangered)
Amphibians

o Jefferson Salamander (Endangered)

e Unisexual Ambystoma (Jefferson Salamander dependent population)
(Endangered)
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Birds

e Barn Swallow (Threatened)

e Bobolink (Threatened)

e Chimney Swift (Threatened)

o Eastern Meadowlark (Threatened)

Mammals

e Eastern Small-footed Myotis (Endangered)
e Little Brown Myotis (Endangered)

e Northern Myotis (Endangered)

e Tri-colored Bat (Endangered)

Endangered and Threatened species and their habitats are discussed in
Sections 5.3.2, 5.4, and 6.0. The potential effects of the proposed MQEE on habitats of
Endangered and Threatened species are discussed in Section 16.1.

2.3 Significant Wetlands and Significant Coastal Wetlands

A review of Land Information Ontario (LIO) and Conservation Halton online natural
heritage mapping indicates that there are Significant Wetlands on lands adjacent to the
proposed licence area. Most of the wetlands identified within the study area are
included in the provincially significant Halton Escarpment Wetland Complex. No
significant wetlands occur within the proposed extraction area.

Because the study area is distant from the shorelines of the Great Lakes, there are no
Significant Coastal Wetlands present.

Significant Wetlands are discussed in Sections 5.5 and 7.0. The potential effects of the
proposed MQEE on Significant Wetlands are discussed in Section 16.2.

2.4 Significant Woodlands

As shown on Figures 4a, 4b, 5a and 5b, portions of the study area are mapped as part
of the Provincial, Regional and Local Greenlands Systems. No Significant Woodlands
occur within the proposed extraction footprint.

Significant Woodlands are discussed in Section 8.0. The potential effects of the
proposed MQEE on Significant Woodlands are discussed in Section 16.3.
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2.5 Significant Valleylands

No Significant Valleylands have been identified within the study area. There are no
valley features within the study area.

2.6  Significant Wildlife Habitat

The following categories of Significant Wildlife Habitat were identified within the study
area:

e Area-Sensitive Bird Breeding Habitat (Woodland)

e Amphibian Breeding Habitat (WWoodland)

e Seeps & Springs

e Habitats of Special Concern Bird Species

No Significant Wildlife Habitat occurs within the proposed extraction area. Significant

Wildlife Habitat is discussed in Section 9.0. The potential effects of the proposed
MQEE on Significant Wildlife Habitat are discussed in Section 16.4.

2.7 Significant Areas of Natural and Scientific Interest (ANSI)

Most of the main forested area located adjacent to the proposed licence area is within
the 706.4 ha provincially significant Halton Forest North Area of Natural and Scientific
Interest (ANSI). No ANSI’s occur within the proposed extraction area.

Significant ANSIs are discussed in Section 10.0. The potential effects of the proposed
MQEE on Significant ANSIs are discussed in Section 16.5.

2.8 Fish Habitat

There is a hydrological connection between Wetland W41 and the large beaver pond
downgradient in Wetland W44 (see Figure 6). Baitfish were observed in W44 by GEC in
2002.

There is potential indirect Fish Habitat within the study area but it is located outside of
the proposed extraction area. Fish Habitat is discussed in Section 11.0. The potential
effects of the proposed MQEE on Fish Habitat is discussed in Section 16.6.

3.0 LEVEL 1 CONCLUSIONS AND RECOMMENDATIONS
The following natural heritage features occur within the proposed extraction area:

e Habitat of Endangered and Threatened Species
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The following natural heritage features occur within the study area, outside of the
extraction area.

e Habitat of Endangered and Threatened Species

e Significant Wetlands

¢ Significant Woodlands

e Significant Wildlife Habitat

e Significant Areas of Natural and Scientific Interest
e Potential Indirect Fish Habitat

The features and functions of these six (6) types of natural heritage features are
described in more detail in the Level 2 report that is presented below. In addition, the
proposed MQEE is described and its potential effects upon these features and their
functions is discussed.

PART 2: LEVEL 2 REPORT

4.0 INTRODUCTION TO THE LEVEL 2 REPORT

The Level 1 report determined that a Level 2 report is required and that it should identify
the significant features and functions associated with the Habitat of Endangered
Species and Threatened Species, Significant Woodlands, Significant Wildlife Habitat,
Significant Areas of Natural and Scientific Interest and Potential Indirect Fish Habitat.

The Level 2 report summarizes the methods that were undertaken to complete the
analysis, presents the results of botanical and wildlife inventories, characterizes the
significant features and functions of the natural heritage features, summarizes the
proposed extraction and rehabilitation of the MQEE, and analyzes the potential effects
of the proposed MQEE on the significant natural heritage features. The final sections of
this report identify mitigation measures required to minimize impacts and presents a
summary of the report and its conclusions.

This section describes the methods used to conduct the detailed surveys of vegetation,

flora and wildlife from 2018 to 2021 and outlines the resulting natural environment input
provided to the proposed extraction footprint, operational plan, Ecological Enhancement
Plan (EEP) and rehabilitation plan.

Table 1 provides a summary of the various site visits that were completed from 2018
and 2021. The table provides the following information, as appropriate: date, survey
type/purpose, observer, timing of survey visit and weather conditions.
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41 Vegetation and Flora

411 Vegetation Communities (ELC Units)

Vegetation community polygons were first identified on aerial photography and then
verified in the field. Vegetation community types were mapped and described generally
following the Ecological Land Classification (ELC) for Southern Ontario (Lee at al.
1998). Field surveys were undertaken in 2019, 2020 and 2021.

The results of the vegetation community surveys are described in Section 5.3.1.

4.1.2 Vascular Plants

The flora of the study area was characterized through detailed botanical surveys of
more sensitive habitats and general surveys of more disturbed habitats. Survey
information is provided in Table 1. Surveys were completed during the 2019, 2020 and
2021 growing seasons by A. Goodban.

Vascular plant species status was assessed for Ontario (Oldham and Brinker 2009) and
Halton Region (Crins et al. 2006).

Particular attention was paid to surveying the flora of the proposed extraction area, the
proposed water management system footprint and the first tier of wetlands adjacent to
the proposed extraction area.

The results of the botanical surveys are described in Section 5.3.2. Scientific names
are provided the first time a plant species is referred to in this report.

4.1.3 Species at Risk (SAR) Plants

Focused surveys for Butternut and American Ginseng were completed in 2020 and
2021 by A. Goodban. Searches for Butternut were focused on the proposed extraction
area and the proposed water management system footprint. Searches for American
Ginseng were focused on the forested areas, particularly those areas that are less
disturbed and/or contain bedrock outcrops.

The results of the botanical surveys are described in Section 5.3.2.

4.1.4 Tree Density Survey

Tree density surveys were completed by A. Goodban and J. Jackson in select areas
within the proposed extraction footprint, to determine if a particular area meets the
Forestry Act woodland definition using stem density values, as required by the Halton
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Region Official Plan (2015), and to determine if a particular area is an early
successional woodland as defined by MNRF.

The tree density surveys were completed using circular plots, the size of which were
selected based on the size of the overall community as well as variability of species and
density within the feature and ranged between a 4 m and 15 m radii. Trees within plots
were tallied by species and categorized as having a diameter at breast height (dbh) of
>20cm,13-20cm,6-12cmor<5cm.

The results of the tree density surveys are discussed in Section 8.0.

4.1.5 Significant Woodland Boundary Delineation and Staking

The boundary of the Significant Woodland was staked by A. Goodban and J. Jackson
on November 29 and December 6, 2020, in those areas where the woodland edge is in
proximity to the proposed extraction footprint and water management system footprint.
The staked boundary was surveyed in by GHD’s surveyor and plotted on the figures in
this report. Elsewhere the boundary was defined through air photo interpretation by A.
Goodban.

The staked boundaries may be reviewed in the field with the Region of Halton’s forester.

Significant Woodland boundaries are discussed in Section 8.0.

41.6 Wetland U1 Boundary Delineation and Staking

The boundary of Wetland U1 was delineated and staked by A. Goodban on June 28,
2020.

The staked boundary may be reviewed with Conservation Halton staff at the appropriate
time of year (e.g., June — September).

The Wetland U1 boundary is discussed in Section 5.5.1.
4.2 Wildlife

4.21 Amphibians
Salamander Surveys

As part of the ecological work related to the Milton Quarry Extension application,
surveys for mole salamanders were completed across a wide area in the vicinity of the
original Extension in the late 1990’s and 2002. Those surveys focused on checking
potentially suitable breeding pools for the presence of Jefferson Salamander Complex
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egg masses. For each pool containing egg masses, several would be collected and
transported to the University of Guelph to be raised and tissue samples were used for
genetic identification. The small Wetland U1 in the open field was not surveyed as part
of the late 1990’s and 2002 salamander surveys.

Minnow trapping for salamanders in selected wetlands was completed by A. Goodban
during spring 2019 and 2020. The following wetland pools were sampled:

e U1 2019 & 2020
o W17 2019
e W36 2019 & 2020
o W41 2019
o W46a 2020
e W46b 2019 & 2020
o W46c 2019
e W46d 2019

The pools that were sampled are shown on Figure 9a.

Sampling of adult salamanders involved the setting of minnow traps in suitable pools
within wetlands within the MQEE study area on mild, rainy evenings when salamanders
are most likely to be moving to breeding pools. The dates for minnow trapping are
provided in Table 1. The weather forecast was monitored regularly starting in late
March. Field reconnaissance was undertaken to monitor ice cover on potential breeding
ponds and snow depths within the forest.

Unbaited minnow traps (maximum mesh size of 0.64 cm) were used to capture adult

salamanders within selected wetlands. Each trap was marked with flagging tape and the
ownership of the trap. Each trap was tied to a suitable anchor on the bank, using nylon
rope.

The traps were checked early the following morning. The minnow traps were removed
from the pools on nights when no/minimal salamander movement was anticipated.

Jefferson Complex salamanders captured in traps were released where they were
captured after tissue samples (tail tips) have been collected. Sampling involved the
removal of a small portion of the tail (not exceeding 5 mm). Tail tips were removed
using a single-edged disposable razor blade or scalpel which was sterilized with 70%
ethyl alcohol between each specimen. Handling of each salamander was kept to the
absolute minimum. Samples were placed in vials containing 70% ethyl alcohol and sent
to Dr. Bogart at the University of Guelph for genetic analysis. An MNRF Jefferson
Salamander Presence/Absence Form was filled out and a copy was submitted with the
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samples to Dr. Bogart. Each sample was labeled with the pond number where the
sample was collected, sample number and date of collection. The UTM coordinates of
the capture location, the date the sample was collected, the names of the collectors,
and the permit numbers for the Scientific Wildlife Collector’'s Authorization and the
permit under the Endangered Species Act and the Animal Care Protocol number were
recorded on the data forms.

Minnow trapping surveys were completed during spring 2019 and 2020 under the
following authorizations:

e ESA 17(2)(b) permit or online registration (MECP);
e Wildlife Scientific Collector's Authorization (MNRF); and,
e Animal Care Protocol (MNRF).

The results of the salamander surveys are discussed in Section 5.4.2.
Amphibian Call Count Surveys

Song Meter SM4 units were deployed by A. Goodban at selected wetlands in 2019 and
2020, from around the time of the spring thaw until late June (approximately 75 nights).
Monitoring stations are shown on Figure 9a. Recordings were made in 10-minute
sessions commencing 30 minutes, 90 minutes and 150 minutes after sunset.

Recordings were analyzed to begin establishing baseline conditions for amphibian
breeding activity and as part of the site characterization and assessment. Hourly data
from the Milton Quarry Weather Station (e.g., temperature, precipitation) was used to
identify optimal conditions for amphibian breeding activity. Data from evenings with
good frog call activity was analyzed and call intensity was assessed using the following
criteria:

e Level 1 - Individuals can be counted, calls not overlapping.
e Level 2 — Individual calls overlapping.
e Level 3 — Full chorus.

The aim of the surveys was to confirm the diversity of frogs and toads using a particular
wetland for breeding activity, and to determine the peak calling intensity for each
species if possible.

The results of the amphibian call count surveys are discussed in Section 5.4.2.

4.2.2 Reptiles

Locations of potential snake hibernacula within the proposed extraction area and the
proposed water management system footprint were surveyed several times during early
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periods of warm weather (e.g., April and May). Snake visual encounter surveys were
conducted on mild spring mornings (i.e., minimum 8°C on sunny days or 15°C on
overcast days, no greater than 25°C) between 8 am and 5 pm. Survey information is
provided in Table 1.

Target sites included rock outcrops and fissures, and rock/stone piles along field
boundaries. Otherwise, snakes were surveyed on an opportunistic basis.

The results of the reptile surveys are discussed in Section 5.4.3.

4.2.3 Breeding Birds

Surveys completed for grassland birds, forest birds and marsh birds are described
below. Point count stations are shown on Figure 9b. Survey details are provided in
Table 1.

Grassland Birds

Breeding bird surveys of the grassland areas were completed in both 2019 and 2020,
on three separate mornings each year, following the OMNR’s (2011) Survey
Methodology under the Endangered Species Act, 2007: Dolichonyx oryzivorus
(Bobolink).

OMNR's survey protocol for Bobolink has the following requirements:

e Set up point count stations to provide good coverage. Observers can use a
wandering transect survey between point count stations.

e Complete at least 3 sets of point count surveys. The surveys should occur between
the last week in May and the first week in July, with each survey separated from the
previous one by at least a week.

e Surveys should start around dawn and continue until no later than 10 am. The
observer will undertake 10 minutes of observations and listening at each point count
station. Record information on all Bobolink and Eastern Meadowlark observed or
heard. Nest searches should be avoided.

e Record notes on habitat characteristics including broad descriptors (e.g., field,
hedgerow, fenceline), vegetation height, dominant species, proportions of grasses
versus broadleaved plants, and depth of thatch layer.

Forest Birds

Breeding bird surveys were completed in primarily forested habitats on three separate
mornings during the breeding season in 2020. The focal area was the forested habitats
between the edge of the open fields and the first tier of wetlands to the east and south
of the proposed extraction area. Point count stations were set up to provide good
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coverage of the area and the various habitats. A wandering transect survey was
completed when moving between point count stations.

Three sets of point count surveys were completed in 2020. The surveys occurred
between the last week in May and the first week in July, with each survey separated
from the previous one by at least a week. Surveys started around dawn and continued
until no later than 10 am (approximately). Ten minutes of observations and listening was
completed at each point count station.

Breeding birds were surveyed by 10-minute stationary point counts generally following
the Second Ontario Breeding Bird Atlas methodology (Cadman et al. 2007), which
called for 5-minute point counts. All species and daily numbers of individuals were
recorded during each of the site visits.

All bird species that were observed on the proposed licence area and adjacent lands
were recorded. A species was considered to be breeding unless there was convincing
evidence to the contrary. The breeding evidence codes from the Second Ontario
Breeding Bird Atlas (Cadman 2007) were applied only if there was suitable breeding
habitat within the study area.

Marsh Birds

The Marsh Monitoring Bird Survey Protocol (MMP) bird surveys were completed for two
stations (M1, M2) in Wetland W41 during the 2021 breeding season. The MMP uses a
fixed-distance point count method to collect data on bird species. Fixed-distance point
counts require a surveyor to stand at a focal point recording all species within or outside
a 100 m semicircle radius. Each station was surveyed twice using the standard
15-minute listening period (5 minutes of passive listening, then 5 mins of playback of

5 marsh obligate bird species and ending with 5 mins of passive listening).

Meyer et. al. (2006) state that MMP surveys should occur only in marsh habitat

(i.e., greater than 50 percent non-woody emergent plants interspersed with shallow
open water). No wetlands within the study area met these criteria. The MMP surveys
were completed for small marsh pockets within the larger Wetland W41 to address peer
reviewer comments received in May 2021.

The results of the breeding bird surveys are discussed in Section 5.4.4.

4,24 Bats

A reconnaissance-level site visit was made by A. Goodban and A. Sandilands on

May 2, 2021 to determine the potential for the proposed MQEE to provide bat roosting
habitat. Two general areas were defined as having some potential: Woodland B in the
west corner of the proposed extension and Hedgerow CUHa along the existing access
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road along the northwest side. A small hedgerow (CUHD) also extends southeastward
from the northern Hedgerow CUHa.

For Woodland B, it was decided that the OMNRF (2017) protocol should be used. This
consists of characterizing and mapping all cavity trees > 25 cm diameter at breast
height (DBH) and conducting an acoustical survey. The acoustical survey should be
conducted on 10 suitable nights when the temperature is at least 10°C, there is no rain,
and the wind is light. The survey may be shortened if maternity roosts are confirmed
prior to completion of nocturnal surveys. Surveys should start at dusk and continue for 5
hours. Bat detectors should be deployed at the rate of 4 per 1 ha of woodland. Areas
with a density of 10 or more cavities per ha may be considered high quality potential
habitat.

The cavity tree search was conducted on May 9, 2021 by A. Goodban prior to leaf-out in
both Woodland B and Hedgerows CUHa and CUHb. Every tree that met the minimum
size criterion of 25 cm DBH was searched for cavities. Every tree that qualified under
the size criterion was searched for features that had potential to provide a roost. These
included cavities, splits in the trunk or large limbs, and loose bark. If any of these
features were found, regardless of how likely they were to support a roost, additional
information was collected. This included the species of tree, its DBH, its location to
approximately 5 m accuracy, and its stage of decay (Watt and Caceres 1999). A
photograph was taken of each tree for which detailed data were collected. For each
tree, it was determined if it was one of the tallest trees present; if it had cavities, scars,
or woodpecker holes; if it had the largest DBH in the community; if the cavity or crevice
was more than 10 m from the ground; if it was within the area of highest densities of
snags; if it had large areas of loose, peeling bark; and if the canopy was open. These
parameters are consistent with the recommendations provided by OMNRF (2017) for
surveying for potential roosts for the Little Brown Myotis and Northern Myotis.

The approach to identifying potential roost trees was quite conservative. All Black
Cherries were considered to have large amounts of loose, peeling bark. This is a natural
condition for these trees but their potential to provide a maternal roost is actually
extremely low in the absence of cavities. All other trees with some loose bark were
considered potential roost trees although their potential to provide this habitat is
extremely low for most species of bats.

The appropriate method for surveying for potential bat usage of the isolated cavity trees
within the hedgerows was a more difficult decision. Exit surveys are often
recommended whereby observers start watching cavity trees around sunset until after
dark to look for bats leaving cavities. This method has been frequently used but rarely
provides any meaningful information. Unless bats are silhouetted against the sky when
they leave the cavity, they are almost impossible to see. Netting has also been
suggested, but even the capture of bats near a cavity is not necessarily proof that they
used the cavity as a roost. At a roost near Cambridge where all captured adult female
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Little Brown Myotis were PIT-tagged and monitored over a period of 5 years, 23.1% of
the tagged bats never used the roost. All bats were initially captured within 10 m of the
roost (A. Sandilands, unpublished data). For the isolated cavity trees, the decision was
made to do the more rigorous acoustical surveys using the same protocol as in
Woodland B.

Four detectors were deployed in Woodland B between June 6 and 20, 2021. After
Woodland B was surveyed, the detectors were moved to the hedgerows between June
20 and 27, 2021. The timing of the acoustical survey was consistent with the
recommended time window of June 1-30 (OMNRF 2017).

The detectors used were Wildlife Acoustics SM4BAT FS units. The following settings
were used:

e Gain=12dB

e 16K High Filter ON

e Sample rate 256k

e Min duration 1.5 ms

e Min trigger freq 16 kHz
e Trigger level 12 dB

e Trigger window 3 s

e Max length 00m:15s

Detectors were located near the largest cavity trees and where there was a
concentration of cavities. Figures 10a and 10b show where the detectors were situated
in relation to cavity trees. A 30-m radius is indicated around them to show the
approximate maximum area of detection by the bat detectors. This demonstrates that
the detectors covered all of Woodland B and that there was overlap in the coverage by
the detectors. This was particularly true for Detector 09, which overlapped broadly with
the coverage areas of Detectors 08 and 10. Consequently, it is probable that many bats
were recorded multiple times.

Figures 10a and 10b also show the locations of the Control Valve (CV) Huts that are
part of the Water Management System (WMS) for the existing Milton Quarry Extension.
These huts may influence bat usage of the general area. They are illuminated at night
with a safety light on the front and therefore attract large numbers of insects and
foraging bats. Several bats have been observed around these huts on occasions when
other nocturnal surveys such as amphibian call counts were being conducted.

The detectors were programmed to start collecting data from half an hour before sunset
until 5 hours after dusk. The protocols suggest starting the detectors at dusk, but there
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is often some bat activity at or even slightly before sunset. The detectors saved the bat
calls as WAV files.

The Kaleidoscope 3.1.7 program was used to initially separate bat calls from noise. Bat
call files were also analyzed by the program and either ascribed to species or listed as
No Identification. It identifies calls predominantly on the maximum, minimum, and
average frequencies of the calls, but also uses other metrics. It suggests the most likely
identification as well as other possibilities. A high proportion of files were not identified
by the program.

The WAV files were converted to Analook files. This allows the researcher to see the
sonogram of the calls and make a more accurate identification. All files that the program
automatically identified were checked to ensure that the identification was correct and
all unidentified files were examined to see if the call could be identified.

After identification, files were put into folders for each of the species detected and for
each of the detectors. Information for Woodland B and the hedgerows was kept
separate.

Sunset times during the acoustical survey period were obtained for the month of June
for Acton from Environment Canada (see Table 2). Hourly data from the Milton Quarry
Weather Station were downloaded to determine which nights were suitable for
conducting acoustical surveys according to the protocols.

Despite the large amount of data that were collected, professional judgement is required
to determine the likelihood that a cavity or a general location in a woodlot is functioning
as a bat maternity roost. Presence of a calling bat is not an indication of a roost on its
own. It is highly unlikely that a 10-night long acoustical survey could be conducted
anywhere in southern Ontario without recording endangered bat species. Despite recent
declines in bats, they are still relatively common and forage over considerable distances
(2 to 5 km from the roost). Consequently, factors such as when species typically leave
the roost and their preferred roosting and foraging habitat were taken into account when
considering the potential for areas to function as a maternity roost. With acoustical
surveys, it is not possible to distinguish between the calls of the sexes, so results may
be confounded by male usage of an area.

Another issue of lesser importance is that it is not always possible to correctly identify
the bat that made the call. The three myotis species are an example. The Little Brown
Myotis has the lowest high frequency in its call, the Eastern Small-footed Myotis is
intermediate, and the Northern Myotis has the highest frequencies. During a feeding
buzz, the frequency of a Little Brown Myotis may approach that of an Eastern
Small-footed Myotis. Northern Myotis often use lower frequencies when they are
foraging in the open, so their calls may look almost identical to those of the Eastern
Small-footed Myotis. The Kaleidoscope program identified many calls as those of the
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Eastern Small-footed Myotis but many of these were determined to be Northern Myotis
calls when they were evaluated visually. It is likely that a high proportion of the
remaining calls that are identified as Eastern Small-footed Myotis are actually those of
Northern Myotis. Nonetheless, there is potential for the Eastern Small-footed Myotis to
be present. To err on the conservative side, the Eastern Small-footed Myotis
identifications made by Kaleidoscope were accepted for those that were not obviously
Northern Myotis.

The Big Brown and Silver-haired Bat calls are also difficult to differentiate. The
identification of Silver-haired Bat calls was restricted to those that had a constant lower
frequency of about 27 kHz, consistent with other studies. As a result, several of the calls
identified as Silver-haired Bat by Kaleidoscope were reclassified as those of Big Brown
Bat, and vice versa.

Although there are undoubtedly a few errors in the identification of calls, the important
thing is that the possible errors are within categories. All the myotis that might be
confused are endangered species and the other two that may be confused are not at
risk. The small proportion of calls that may be misidentified do not affect the results or
conclusions.

The results of the bat acoustic surveys are discussed in Section 5.4.5.

4.2.5 Other Wildlife Groups

Observations of other wildlife groups such as dragonflies, damselflies, butterflies and
mammals were made in conjunction with the other ecological field surveys described
above.

Winter wildlife surveys were completed in January and February 2020.

Scientific names of wildlife species are provided in Tables 4 and 9.

4.2.6 Wetlands

GHD has established a comprehensive groundwater and surface water monitoring
network at the Milton Quarry and the MQEE study area. Key wetlands within the Natural
Environment Study Area have been instrumented with staff gauges and transducers,
and groundwater monitoring wells have been installed in proximity to wetlands. The
water resources monitoring network is shown on Figure 6. GEC worked closely with
GHD to identify suitable water resources monitoring locations. Data collected by GHD
and included in their Geology & Water Resources Assessment Report (GHD 2021) are
relied on by GEC as part of the wetland characterization (Section 5.5) and impact
assessment (Section 16.2).
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GEC reviewed a set of historical air photos from 1947, 1954, 1965, 1979, 1989, 1995
and 1999.

Wetlands U1, W36, W41, W46, W56 and V2 are discussed in Section 5.5.
5.0 EXISTING CONDITIONS

5.1  Terrain Setting

The information provided below in Sections 5.1.1 to 5.1.3 was adapted from GHD’s
(2021) Geology & Water Resources Assessment Report (Sections 2.3 to 2.5).

5.1.1 Physiography and Climate

The proposed MQEE is located in the north section of the Flamborough Plain
physiographic region and near the adjacent Horseshoe Moraines physiographic region
(Chapman and Putnam 1984) (Figure 11). The Flamborough Plain region is an
extensive limestone (dolostone) plain that extends from just south of Acton to near St.
George to the south southwest. The overburden is relatively thin and bedrock
exposures occur in many areas.

The Niagara Escarpment physiographic region occurs approximately 600 m to the east
of the MQEE licence area, although the boundary between the two physiographic
regions is subtle. Some northwest/southeast trending drumlins also occur to the
northwest of the MQEE study area.

Overburden present in the area generally comprises bouldery glacial till, sand and
gravel and, in association with large wetlands, organic soils. Within the MQEE study
area bedrock outcrops occur extensively within the Halton Forest North ANSI.

5.1.2 Geology

Overburden
The proposed MQEE and surrounding area is located within an extensive Bedrock Drift
Complex (Karrow 1991) (Figure 12). This discontinuous complex is primarily comprised
of thin bouldery till that is variable in thickness. The till is often sufficiently thick to mask
the bedrock topography. Areas with extensive dolostone bedrock outcrops and thin drift
occurs north and east of the proposed MQEE, where the topography is often
bedrock-controlled. Areas of stoney-sandy Wentworth Till and silt to clayey silt Halton
Till overlie the bedrock. Organic deposits are associated with wetlands in the area.

The bedrock outcropping and thin stoney overburden limits agricultural uses in the
vicinity and this is the main reason that the 35 km? Halton Forest exists today.
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Bedrock

The study area is underlain by Paleozoic sedimentary rocks of Silurian and older
Ordovician ages. These Paleozoic sedimentary rocks form the Michigan Basin. The
bedrock formations of the Michigan Basin gently dip (decline in elevation) to the
southwest at a rate of approximately 4 to 9 m per km toward the centre of the Basin in
Michigan. The Niagara Escarpment is the eastern limit of the Michigan Basin. The study
area and the surrounding area above the Escarpment is underlain by the Amabel
Formation of Middle Silurian age (Karrow 1991).

The Niagara Escarpment occurs to the east of the proposed MQEE and forms the major
bedrock and topographic feature in the area. Its origin is due to the differential
weathering and erosion of easily weathered and eroded thick shale formations which
underlie the more massive and erosion-resistant Amabel dolostone caprock. The relief
of the Escarpment varies up to around 50 to 60 m, and the vertical cliffs lessen in height
and scale northwards towards Limehouse.

Some re-entrant valleys occur in the area, including the Campbellville Re-entrant
located west of Milton which forms a ramp up the Escarpment that is followed today by
Highway 401 (Karrow 1991). The smaller Acton Re-entrant is located to the north of the
MQEE, extending into Acton from Limehouse and containing Black Creek. The Milton
Outlier is located south southeast of the proposed MQEE and Highway 401, and
consists of an isolated knob of elevated bedrock capped with erosion-resistant Amabel
dolostone. The Milton Outlier is the result of erosion by a glaciofluvial system.

The Escarpment cuts through the bedrock strata from the Amabel caprock down to the
Queenston Formation. The Escarpment cliff face is primarily comprised of the Amabel
caprock. The underlying Reynales, Cabot Head, Manitoulin, and Whirlpool Formations
are present in the study area but are truncated to the east by the Niagara Escarpment.

The underlying red shale bedrock which is exposed below the Escarpment is the
Queenston Formation.

5.1.3 Hydrology and Hydrogeology
Hydrology
The regional surface water system and watershed boundaries are shown on Figure 13.

The proposed MQEE is located within the Sixteen Mile Creek watershed. The
watershed is situated primarily within the Region of Halton with a small portion in the
Region of Peel. The creek system has three main branches which have been named
the West, Middle and East Sixteen Mile Creek and it outlets into Lake Ontario in
Oakuville.
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The proposed MQEE is located within the headwaters of the West Sixteen Mile Creek,
the headwaters of which are above the Niagara Escarpment southwest of Acton. The
Creek hydrology differs considerably above and below the Escarpment due to changes
in topography, geology, surficial soils, land use, channel gradient and incision, and
regulation by reservoirs.

The headwaters of the West Sixteen Mile Creek contain many depressed, poorly
drained areas, as well as on-line ponds (man-made and beaver) and riparian wetlands,
all of which enhance infiltration and evapotranspiration and dampen the storm runoff
response.

The West Sixteen Mile Creek above the Escarpment has a number of tributaries. These
tributaries have been named the Sixth Line Tributary, Fifth Line Tributary, Fourth Line
Tributary, Hilton Falls Reservoir Tributary, and Campbellville Pond Tributary, as shown
on Figure 13.

The general direction of surface drainage for the MQEE study area is east and
southeast towards the Hilton Falls Reservoir Tributary (HFRT) and the Main Quarry.
Drainage is generally poor with the majority of surface water directly infiltrating or
pooling before infiltrating, or being lost through evapotranspiration. The HFRT has a
larger pooled area within Wetland W44 which is the result of decades of Beaver activity.
There are several old beaver dams downstream from the W44 Beaver pond, where the
HFRT is intermittent and reinfiltrates or flows overland into the Main Quarry during high
water periods. There is no direct connection with the HFRT where it receives quarry
discharge on the east side of Sixth Line.

Hydrogeology

Within the study area the groundwater flow regime is dominated by the Amabel Aquifer.
The Amabel Aquifer forms the eastern portion of the Guelph Amabel Aquifer which
extends from the Niagara Peninsula to the Bruce Peninsula.

The area above the Niagara Escarpment can generally be interpreted as an area of
high groundwater recharge. The infiltration of precipitation to the Amabel Formation is
aided by the thin and relatively permeable overburden cover and complex topography in
many areas. The Amabel Aquifer is generally unconfined in the study area, typically with
a water table within 10 m of the bedrock surface (GHD 2021).

Generally, the Amabel acts as a single hydrostratigraphic unit because of the high
amount of vertical interconnection. Groundwater flow is primarily horizontal within the
Amabel due to the underlying Cabot Head shale which forms a competent lower
permeability aquitard which limits groundwater flow to the lower formations (GHD 2021).

The Reynales Formation is very thin relative to the overlying and underlying Amabel
and Cabot Head Formations (respectively) and generally has hydraulic properties
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ranging between those of the adjacent formations. The Reynales is therefore not highly
significant in terms of the overall groundwater flow system and it is considered as part of
the Amabel Aquifer by GHD (2021).

Groundwater in the Amabel Aquifer discharges to regional and local features. Regional
groundwater flow within the bedrock aquifer occurs in a more or less southeast direction
towards the Escarpment and the edge of the Amabel formation (Figure 14). The
groundwater elevation information presented on Figure 14 represents the information
derived from historical water well records in 2000 by GHD (then CRA) prior to extraction
of the North Quarry, West Cell, or East Cell and alteration of the associated flow regime.

Groundwater flow which reaches the Escarpment may follow one of several pathways:

e Discharge as a spring from the Escarpment face or lower talus slope; or,

e Discharge through the subsurface via vertical fracturing of the Amabel and
underlying formations near the Escarpment, or through talus at the Escarpment to
groundwater flow systems below the Escarpment; or,

o Discharge through the subsurface (as above) where the Escarpment face is buried
(i.e., where the Amabel subcrops rather than outcrops) (GHD 2021).

Above the Escarpment, some groundwater discharges to local springs, ponds, wetlands
and watercourses. Much of this groundwater discharge is seasonal in nature. Due to the
general proximity of the water table to ground surface and the thin overburden soil, the
groundwater flow patterns generally mimic the surface water flow patterns, which is
controlled by topography (GHD 2021).

Local variations in the flow patterns occur as a result of groundwater-surface water
interactions related to creeks, ponds, and wetlands, along with current dewatering
operations conducted to allow dolostone quarrying in the Acton and Milton areas. These
local patterns include groundwater highs or mounds associated with local recharge and
discharge areas (GHD 2021).

In the vicinity of the proposed MQEE, groundwater flow within the Amabel Aquifer is
generally south from the groundwater mound located east of the East Cell. Further east,
the groundwater flow moves towards the southeast and east, discharging locally to
wetlands, tributary creeks above the Escarpment, or the Escarpment itself (GHD 2021).

Groundwater elevation contours are shown for spring and fall 2020, as shown on
Figures 15 and 16. These monitoring events generally represent the seasonal high
(spring) and low (fall) groundwater periods. The groundwater elevations are flatter in the
south part of the mound with the gradient steepening towards the wetlands to the east
and even more so towards the existing quarry (GHD 2021).
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In each set of groundwater contours similar groundwater flow patterns are evident with
the fall groundwater levels (Figure 16) being 1 to 7 m lower than those in the spring
(Figure 15). In April 2020 the peak elevation near BH70 was approximately

340 m AMSL, dropping to approximately 336 m AMSL by October 2020. Groundwater
elevations in discharge areas can vary more or less than this amount depending upon
how the discharge feature interacts with the groundwater flow system. Figure 17
presents an isopach of the groundwater level decline from April to October 2020 (GHD
2021).

Groundwater elevations fluctuate dramatically during the year based on seasonal
effects except in some discharge areas where a relatively consistent surface water
levels dampen these fluctuations (Figure 17). The highest water levels typically occur
during the spring freshet (March and April) although sometimes a major winter melt
event can result in a spike in groundwater levels before the freshet. Following the spring
peak, groundwater levels generally decline through the rest of the year to the late fall or
even the following winter. The October 2020 conditions were within the range of other
fall water levels. The lowest seasonal water levels observed in recent years occur in
December or January at levels as much as 7 m (or more) below seasonal highs (GHD
2021).

GHD report that some of the groundwater elevations in the northwestern group of
monitoring wells exhibit an influence or control from the East Cell recharge system
operation (e.g., OW71-08, BH71, 78S/D-20) or East Cell dewatering (e.g., OW3-80 and
OWa3-3-II). In the more southerly and distant monitoring wells (OW69-08, BH65, and
BH66) the monitoring data do not indicate any appreciable influence associated with
quarry operations; however, some older (pre monitoring) influence may have occurred
at BH64 (GHD 2021).

Quarry Zone of Influence

The groundwater drawdown zone of influence from the existing Milton Quarry and the
potential zone of influence varies due to a number of factors. GHD (2021) report that the
influence from quarry dewatering in the absence of mitigation has been observed at
distances greater than 500 m in some areas depending upon hydrogeologic conditions.
The actual extent of the zone of influence will depend upon a number of factors,
including:

e Bedrock hydraulic characteristics;

e Depth of dewatering;

e Existing groundwater discharge (dewatering) features - both natural and man made;
e Climatic and seasonal variations; and,

e Mitigation measures.
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In order to address the variability of the potential zone of influence of the proposed
MQEE dewatering, a proactive and conservative approach incorporating the proven
groundwater recharge mitigation measures has been adopted. This approach will
prevent drawdown from extending out to water-dependent natural features that might
otherwise be negatively affected (GHD 2021). Effectively, the zone of drawdown
influence will be limited to less than the distance to nearby wetlands, with the exception
of Wetland U1 which will be mitigated and enhanced by the proposed mitigation
measures (diffuse discharge) as described in Section 13.0.

5.1.4 Soils

Gillespie et al. (1971) mapped the soils in most of the proposed MQEE licence area as
Dumfries loam — shallow phase. The Dumfries soils have developed on coarse textured
tills and generally have a loam texture. The Dumfries-shallow phase is described as an
irregular, stoney area of Dumfries soil generally with less than 90 cm of soil overlying
limestone/dolostone bedrock.

Gillespie et al. (1971) mapped the soils in the forested areas as Farmington loam —
rocky phase. The Farmington soils have formed on a thin layer of glacial drift typically
less than 30 cm deep, overlying limestone/dolostone bedrock. The rocky phase occurs
close to the Escarpment, where erosion has produced uneven microrelief with many
dolostone outcrops and soil depths can vary from 0 to 60 cm. This phase is unsuitable
for agriculture, hence the extensive forests in this vicinity.

Dumfries-rocky phase usually occurs in association with Farmington-rocky phase soils
and it is separated from the latter due to the greater depth of soil material.

Organic soils over bedrock are associated with most of the wetlands within the study
area.

The Agricultural Impact Assessment prepared by DBH Soil Services Inc. (2021)
reported the same soil types described above. They completed an onsite soil
reconnaissance survey on March 25, 2021, to determine if the boundaries illustrated in
the Provincial dataset for soils are correct for the study area. The reconnaissance soill
survey confirmed the Provincial soils data and mapping are correct.

5.2 Aquatic Habitat

There is a hydrological connection between Wetland W41 and the large beaver pond
downgradient in Wetland W44 (see Figure 6). The drainage path from W41 to W42 to
W44 is diffuse and includes several obstacles to potential fish movement. W42 was
identified as a confirmed breeding pool for Unisexual Ambystoma (Jefferson
Salamander dependent population) and Spotted Salamander in 2003. Salamander
breeding pools typically do not support fish populations. Baitfish were observed in W44
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by GEC in 2002. Wetland W44 could, potentially, still support populations of Brook
Stickleback (Culaea inconstans) and Central Mudminnow (Umbra limi) even though the
water is choked with aquatic and wetland vegetation and appearing stagnant. The HF-1
Tributary is blocked by several large Beaver dams downstream and only intermittent
flows reach the Main Quarry where the tributary is truncated, so there is no direct
connection to any fish habitat downstream towards the Hilton Falls Reservoir.

Fish Habitat is discussed in Section 11.0. The potential effects of the proposed MQEE
on Fish Habitat is discussed in Section 16.6.

5.3 Terrestrial Habitat

5.3.1 Vegetation Communities

Summary descriptions of vegetation communities are provided in Table 3. Vegetation
communities (ELC Units) are shown on Figure 18. In the vegetation community
descriptions provided below, non-native/introduced vascular plant taxa are denoted with
a plus sign in parentheses (+). Representative photographs of the main vegetation
community types in the MQEE study area are provided in Attachment B1.

Community descriptions are provided below under the following headings:

e Terrestrial Community Types
e Wetland Community Types
e Terrestrial — Cultural Community Types

Terrestrial Community Types

The main forest block within the MQEE study area is part of the Halton Forest North
ANSI. Most of the forest is dominated by Sugar Maple (Acer saccharum). Other
frequent associates include Basswood (Tilia americana), Bitternut Hickory (Carya
cordiformis), Red Oak (Quercus rubra), Black Cherry (Prunus serotina), Ironwood
(Ostrya virginiana), White Birch (Betula papyrifera), White Pine (Pinus strobus), White
Cedar (Thuja occidentalis) and Eastern Hemlock (Tsuga canadensis). White Ash
(Fraxinus americana) was formerly codominant with Sugar Maple, but the remaining
ash trees are in severe decline due to the Emerald Ash Borer (Agrilus planipennis)
infestation and there are many standing dead trees and recent deadfalls. Dolostone
outcrops are widespread in some areas and the topography is often complex and
bedrock-controlled.

Within the main forest block, outside the proposed extraction area, there are few
supercanopy trees and older forest patches, but there are now many snags and fallen
logs as a result of the Emerald Ash Borer invasion and the ongoing decline of ash trees.
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The forest is mostly intermediate-aged, reflecting a history of selective cutting; some
areas were clear-cut in the past and probably grazed. There are a few more mature
patches, usually located in areas of rugged terrain where logging access is more
difficult. In areas that were selectively cut in the past, there are many canopy gaps that
has resulted in a dense layer of ash-maple regeneration and tall shrubs such as
Alternate-leaved Dogwood (Cornus alternifolia) and Chokecherry (Prunus virginiana).
The forest ground flora is relatively rich in areas with bedrock outcrops, likely due to
lighter grazing pressure in the past. The remnants of old barbed wire fences can be
found far from the open field areas, indicating past grazing activity in the forest. Most of
the trees are in the 10-24 cm dbh and 25-50 cm dbh size ranges.

The following main dry to fresh Sugar Maple deciduous forest types are mapped on
Figure 18:

e FOD5-1 Dry-Fresh Sugar Maple Deciduous Forest Type
e FOD5-3 Dry-Fresh Sugar Maple — Oak Deciduous Forest Type
e FOD5-5 Dry-Fresh Sugar Maple — Hickory Deciduous Forest Type

Besides the dominant tree species, units were also subdivided based on logging history,
topography, extent of dolostone outcrops, moisture regime, etc.

Successional stands occur in areas that were heavily logged in the past or formerly
used for grazing. These areas are mapped as Dry-Fresh Poplar Deciduous Forest Type
(FOD3-1). The main tree species are Trembling Aspen (Populus tremuloides) and
Bigtooth Aspen (Populus grandidentata), with Sugar Maple, White Ash, White Birch,
hawthorns (Crataegus spp.), Common Buckthorn (Rhamnus cathartica +) and Staghorn
Sumac (Rhus typhina).

There are two small woodland features located within the proposed MQEE extraction
area, identified as Woodlands A and B. Each woodland is briefly described below.

Woodland A is a small, relatively young (30 years old) 1.18 ha feature located on the
northeast side of Townline, opposite the northeast end of the Cox Tract. It was
classified by GEC as Mixed Forest (FOM), although some parts appear to be
Coniferous Plantation (CUP3). The trees growing in Woodland A are a mix of Scots
Pine (Pinus sylvestris +), Red Pine (Pinus resinosa), Trembling Aspen and Green Ash
(Fraxinus pennsylvanica), with a few scattered Black Walnut (Juglans nigra) and White
Birch. Some of the Scots Pine (+) and Red Pine, and almost all of the Black Walnut are
growing in rows, but others appear to be natural regeneration. Woodland A is discussed
in more detail in Section 8.1.

Woodland B is located immediately northeast of Townline, just south of the East Cell
licence limit. It is 0.68 ha in size. A rural residence was formerly located just beyond the
southeast end of the woodlot. Woodland B was classified as a Dry-Fresh Sugar Maple —
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Hickory Deciduous Forest Type (FOD5-5). Woodland B is intermediate in age with an
average DBH of approximately 35 cm. The dominant trees are a mix of Sugar Maple,
Bitternut Hickory, declining/dead White Ash, Black Cherry and Red Oak. Many of the
Bitternut Hickory are damaged, presumably from the 2013 ice storm. The hickories that
are forest-grown are tall with few lower branches and a small crown, with the ice storm
resulting in crown dieback/damage. The canopy closure is approximately 60% and there
are large gaps in the canopy. Woodland B is discussed in more detail in Section 8.2.

The forested northeast end of the Cox Tract is located within the MQEE study area. It
covers approximately 8.23 ha. This area was quite open with few trees in 1947, but
fairly dense patches of young conifers are clearly evident on the 1954 imagery. The
planting occurred in 1951. The vegetation communities found at the northeast end of
the Cox Tract include the following types:

¢ Red Pine Coniferous Plantation Type (CUP3-1) — Cox Tract
e Scots Pine Coniferous Plantation Type (CUP3-3) — Cox Tract
e Dry-Fresh Poplar Deciduous Forest Type (FOD3-1) — Cox Tract

Descriptions of the conifer plantations (CUP3-1, CUP3-3) are provided under the
heading Terrestrial — Cultural Community Types below.

Unit FOD3-1a in the Cox Tract is strongly dominated by Trembling Aspen. Other tree
species include declining/dead White Ash, White Birch and Red Pine. The trees are
mainly in the 10-24 cm dbh and 25-50 cm dbh size ranges.

Wetland Community Types

There are a number of wetlands within the MQEE study area, all of which are outside
the proposed extraction area. Section 5.5 provides more detail on Wetlands V2, U1,
W36, W41, W46a-f and W56, with brief summary descriptions provided below. With the
exception of Wetland U1 all of the wetlands are located within the main forest block,
most of which is within the Halton Forest North ANSI.

Wetland U1 is a small 0.22 ha Reed Canary Grass Mineral Meadow Marsh (MAM2-2),
with a small patch of Green Ash Mineral Deciduous Swamp (SWD2-2). Reed Canary
Grass (Phalaris arundinacea) forms dense swards in the more open portion of U1.

Wetland V2 is a small 0.24 ha isolated wetland with a deciduous swamp fringe
dominated by Swamp Maple (Acer X freemanii) and, formerly, Green Ash. The feature
is mapped as Swamp Maple Organic Deciduous Swamp (SWD6-3). Seasonal water
levels are maintained in Wetland by via diffuse discharge from the existing Water
Management System (WMS). The Swamp Maples are mainly in the 25-50 cm dbh size
range.
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Wetland W36 is approximately 1.73 ha in size and only the uppermost portion, in the
vicinity of SG57 and SG58, is still vernally flooded on a regular basis. The vegetation in
Wetland W36 is mainly Swamp Maple Organic Deciduous Swamp (SWD6-3) that is
mostly in a dewatered condition at present. Except in the areas that still exhibit vernal
pooling, dense tangles of brambles (Rubus idaeus ssp. melanolasius, R. occidentalis)
and Riverbank Grape (Vitis riparia) have formed due to the past changes to wetland
hydrology. The trees are mainly in the 25-50 cm dbh size range.

Wetland W41 is the largest wetland within the MQEE natural environment study area,
covering 2.78 ha. The trees are mainly in the 10-24 cm dbh and 25-50 cm dbh size
ranges. The main wetland vegetation community types in Wetland W41 are as follows:

e Swamp Maple — Conifer Organic Mixed Swamp Type (SWM5-2)
e Swamp Maple Organic Deciduous Swamp Type (SWDG6-3)
¢ Yellow Birch Organic Deciduous Swamp Type (SWD7-2)

Wetland W46 is a series of small seasonal pools located north and northeast of the
northeast part of Wetland 41. Within the study area six wetland pockets are identified as
W46a to W46f, which vary in size from 0.01 ha to 0.12 ha. The wetland community
types are mainly Swamp Maple Organic Deciduous Swamp (SWD6-3) where vernal
pools are relatively deep and Red Maple Organic Deciduous Swamp (SWD6-1) where
vernal pools are smaller and shallower. Organic soils may be relatively thin over
bedrock in some areas. Besides Swamp Maple and Red Maple, other tree species
include White Cedar, Yellow Birch (Betula alleghaniensis), Silver Maple (Acer
saccharinum) and declining/dead Green Ash. The trees are mainly around the pool
margins or on hummocks. The trees are mostly in the 25-50 cm dbh size range, with a
few larger trees.

W56 is a Red Maple Mineral Deciduous Swamp Type (SWD3-1). Besides Red Maple,
other tree species include Yellow Birch, dead/declining Green Ash, White Elm (Ulmus
americana) and, on old tip-up mounds or hummocks, Basswood. The trees are mainly
in the 25-50 cm dbh size range.

Terrestrial — Cultural Community Types

The vegetation of areas that were formerly in agricultural use are generally classified as
cultural community types, because they are of anthropogenic origin. The cultural
community types described below include conifer plantations (CUP3), shrub thickets
(CUT1), cultural savannah (CUS1), hedgerows (CUH) and old field meadows
(CUM1-1).

A portion of the northeast end of the Cox Tract is mapped as Red Pine Coniferous
Plantation Type (CUP3-1). Red Pine is the main tree species in this unit, with Sugar
Maple, Black Cherry and Red Oak as frequent associates. Other trees include
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declining/dead White Ash, Basswood, European Larch (Larix decidua +), Trembling
Aspen, White Pine and Black Walnut. Common Buckthorn (+) and Alternate-leaved

Dogwood are common in the regeneration layer. Most trees are in the 10-36 cm dbh
size range, with a few larger trees.

Another portion of the northeast end of the Cox Tract is mapped as Scots Pine
Coniferous Plantation Type (CUP3-3). Scots Pine (+) is the main tree species in Unit
CUP3-3, with Black Cherry, Red Pine, Sugar Maple and Basswood as frequent
associates. Common Buckthorn (+) is common in the regeneration layer. Most trees are
in the 10-36 cm dbh size range, with some larger trees mainly up to 50 cm dbh in size.

At the north end of the proposed licence area, close to the site of a former farmstead,
an area is mapped as Mineral Cultural Woodland Ecosite (CUW1). This is a variable
unit that includes patches of fairly young Trembling Aspen, with some White Ash and
Sugar Maple regeneration, scattered White ElIm, White Pine and Basswood. There are
patches of Staghorn Sumac, Common Buckthorn (+) and hawthorns (Crataegus spp.),
as well as more open patches of old field vegetation. Tree cover varies from around
30% to 50%.

One former agricultural area gradually being invaded by woody vegetation is mapped as
Mineral Cultural Savannah Ecosite (CUS1a). Tree cover varies, but it is generally
around 20-30%. The main tree species are Red Pine, Scots Pine (+), White Ash, Green
Ash, Trembling Aspen and White EIm. The trees are generally quite young. Shrub cover
is around 10%. The main shrub species are Common Buckthorn (+), Dotted Hawthorn
(Crataegus punctata), Staghorn Sumac, Gray Dogwood (Cornus racemosa), Red-osier
Dogwood (Cornus sericea) and Common Blackberry (Rubus alleghaniensis). The main
groundcover species are Smooth Brome (Bromus inermis +), Quack Grass (Elymus
repens +), Kentucky Bluegrass (Poa pratensis +), Timothy (Phleum pratense +),
Orchard Grass (Dactylis glomerata +), Red Clover (Trifolium pratense +), White Clover
(Trifolium repens +), Common St. John’s-wort (Hypericum perforatum +), New England
Aster (Symphyotrichum novae-angliae), White Heath Aster (Symphyotrichum ericoides),
Bird Vetch (Vicia cracca +) and Tall Goldenrod (Solidago altissima).

Several small patches were mapped as Mineral Cultural Thicket Ecosite (CUT1). The
thickets are dominated mainly by Red-osier Dogwood, with Staghorn Sumac, Poison Ivy
(Toxicodendron radicans var. rydbergii) and Wild Red Raspberry (Rubus idaeus ssp.
strigosus). The thickets are associated with ditches that formerly conveyed some water
during the spring period. No water was observed in the ditches during the 2018-2021
ecological surveys and these areas are now dry. The groundcovers are mainly weedy
upland species.

Small patches of Staghorn Sumac Cultural Thicket Type (CUT1-1) occur in a few areas.
The main shrub is Staghorn Sumac (Rhus typhina). Other shrub species include
Common Buckthorn (+), hawthorns and Round-leaved Dogwood (Cornus rugosa).
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Two treed hedgerow features are mapped on Figure 18 as Units CUHa and CUHDb. Unit
CUHa is the hedgerow feature along the common boundary between the East Cell and
the MQEE. The trees are mainly Red Oak and Sugar Maple, with occasional Black
Cherry, White Birch, Bigtooth Aspen, dead/dying White Ash, Basswood and Bitternut
Hickory. Tall shrubs are mainly Chokecherry and Common Buckthorn (+). The trees in
Unit CUHa range in size from 20 to 60 cm dbh.

Unit CUHD is a discontinuous hedgerow that is perpendicular to Unit CUHa. The trees
are mainly Trembling Aspen, Bigtooth Aspen, Black Cherry, White Birch, dead/dying
White Ash, Basswood, White EIm and Red Oak. The trees in Unit CUHb range in size
from 20 to 35 cm dbh.

The open portions of the MQEE study area are primarily Dry-Moist Old Field Meadow
Type (CUM1-1) that were formerly in agricultural use for row crops and hay, and for
pasture. The main groundcover species are Smooth Brome (+), Kentucky Bluegrass (+),
Timothy (+), Orchard Grass (+), New England Aster, White Heath Aster, Bird Vetch (+)
and Tall Goldenrod.

Old fields with deeper soils were ploughed in early September 2020 to prepare for the
required archaeological investigations for the proposed MQEE licence area. Following
completion of the archaeological work, the ploughed fields were then disked and
seeded with the following seed mix:

e 30% Orchard Grass (Dactylis glomerata +)

e 30% Timothy (Phleum pratense +)

e 20% Canada Bluegrass (Poa compressa +)
e 15% Kentucky Bluegrass (Poa pratensis +)
e 3% Red Clover (Trifolium pratense +)

e 2% White Clover (Trifolium repens +)

Reestablishment of old field groundcovers was slow early in the 2021 growing season
due to the drier than normal conditions. As the season progressed, the grasses
gradually became established.

Some old fields contain some woody regeneration, but contain less than 25% shrub
cover and 25% tree cover. The trees are generally quite young. Typical woody species
include young White Ash, Trembling Aspen, White Pine, Common Buckthorn (+),
hawthorns, Staghorn Sumac and Gray Dogwood.

The various old field areas are mapped on Figure 18. Old fields with shallower soils,

that were not ploughed in late 2020, are mapped as CUM1-1a. Old fields with deeper
soils that were ploughed in late 2020 are mapped as CUM1-1b. Old fields with some

woody regeneration, and not ploughed in late 2020, are mapped as CUM1-1c.
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5.3.2 Plant Species

A total of 466 vascular plant taxa were recorded during the ecological field surveys.
One-hundred and twenty-five taxa, 26.8% of the flora, are considered non-native and
introduced in southern Ontario. A vascular plant checklist is provided in Attachment C.

One Endangered plant species, Butternut, was recorded from several locations within
the MQEE study area. Butternut is discussed further in Sections 6.1.1 and 16.1.1.

One species generally restricted to the Niagara Escarpment and limestone river valleys
was recorded, Walking Fern (Asplenium rhizophyllum) (Riley 1989). Other small ferns
growing on some moss-covered dolostone outcrops and large boulders include Rock
Polypody (Polypodium virginianum), Limestone Maidenhair Spleenwort (Asplenium
trichomanes ssp. quadrivalens) and Steller's Rockbrake (Cryptogramma stelleri). The
latter species is rare in Halton (Crins et al. 2006); approximately 20 plants grow in Unit
FOD5b, in a rocky area to the east of Wetland W41. Steller's Rockbrake was first
observed by GEC in this vicinity in 2004.

Several invasive species are well established in some portions of the MQEE study area,
including Garlic Mustard (+), Wood Avens (Geum urbanum +), Dame’s Rocket
(Hesperis matronalis +) and Common Buckthorn (+).

5.4 Wildlife

This section presents the results of the wildlife surveys under the following headings:
invertebrates, amphibians, reptiles, birds and mammals.

5.4.1 Invertebrates

A total of 26 invertebrate species were recorded during the field surveys. A species list
is provided in Table 4. The invertebrates observed included 11 odonate species and 15
butterfly species.

The odonates that were observed are all common to abundant in southern Ontario. The
Black Saddlebags has an S-rank of S4 indicating that it is common and apparently
secure in the province. The remaining odonates have an S-rank of S5 indicating that
they are very common to abundant and secure in the province. All of the odonates were
listed as regionally common species by Rothfels (2006), except for the Lancet Clubtail
which was listed as regionally uncommon.

The butterflies that were observed are all common to abundant in southern Ontario. The
Silver-spotted Skipper, Wild Indigo Dusky-wing and Monarch all have an S-rank of S4
indicating that they are common and apparently secure in the province.
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Wild Indigo Dusky-wing is listed as a Rare Permanent Resident in Halton Region by
Wormington (2006). The first Halton record of this species was from 2003 and several
other locations were found shortly afterwards, indicating this species had recently
colonized parts of Halton. Wild Indigo (Baptisia tinctoria) and related plant species are
the typical larval food-plants. Wild Indigo is a species of tallgrass prairies, oak savannah
and open sandy woods that is now in decline, with a restricted distribution in southern
Ontario. Wild Indigo Dusky-wing now also utilizes Crown Vetch (Coronilla varia +) as a
larval food plant. Crown Vetch was commonly used as a groundcover along highways
and it is now widespread in southern Ontario; it grows in patches within the old field
areas within the MQEE licence area. More than 30 records of Wild Indigo Duskywing
from Halton Region have been posted on iNaturalist, indicating that this species is no
longer rare in Halton.

The Monarch is listed common in Halton Region; it is listed as Special Concern in
Ontario. The larval host plant Common Milkweed (Asclepias syriaca) occurs in the field
areas in relatively low numbers. Habitat loss and fragmentation at overwintering sites in
central Mexico where forests are being logged and converted into agricultural fields and
pastures are the main threat to Ontario’s Monarchs. Pesticide and herbicide use
throughout the Monarch’s range may hamper the recovery of this species.

5.4.2 Amphibians

54.21 Salamanders

The minnow trapping surveys completed in 2019 and 2020 confirmed the presence of
Jefferson Salamander, Unisexual Ambystoma (Jefferson Salamander dependent
population) and Spotted Salamander at various breeding pools within the MQEE study
area, all of which are located outside of the proposed extraction area. The pools where
minnow trapping for salamanders was completed in 2019 and/or 2020 are shown on
Figure 9a. The capture summaries for 2019 and 2020 are shown in Tables 5 and 6,
respectively. A total of 60 Jefferson Salamander Complex and 230 Spotted
Salamanders were captured. A total of 28 tail tips were collected from Jefferson
Salamander Complex individuals for genetic analysis. The results of the genetic work
completed by Dr. James Bogart at the University of Guelph are provided in Table 7. Of
the 28 tail tips collected, 9 were Jefferson Salamander or JJ while 19 were Unisexual
Ambystoma (Jefferson Salamander dependent population) or LJJ.

During the 2019 and 2020 minnow trapping surveys, Jefferson Salamander and
Unisexual Ambystoma (Jefferson Salamander dependent population) were captured in
the following wetlands: U1, W17a, W36, W41 and W46a. The use of Wetland V2 by
Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander dependent
population) has been confirmed each year since 2009 through a combination of egg
mass surveys, larval surveys, drift fences and pitfall traps, etc.
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Eastern Redback Salamander and Red-spotted Newt (Red Eft) were regularly observed
in forested uplands during other ecological surveys and monitoring.

The combination of extensive deciduous forests dominated by Sugar Maple, numerous
bedrock outcrops, large amounts of woody debris on the forest floor and wetlands with
vernal pools all serve to provide excellent habitat for salamanders.

Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander dependent
population) are discussed further in Sections 6.1.2 and 16.1.2.

5.4.2.2 Frogs and Toads

Song Meter SM4 units were deployed in selected wetlands to monitor amphibian call
activity during the spring and early summer, at the locations shown on Figure 9a.
Amphibian call count data for Wetlands U1, W36 and W46a are provided in Table 8a.
Amphibian call count data for Wetlands V2 and W41 are provided in Table 8b.

Wetland U1 was only surveyed in 2019, when water levels were relatively high in early
spring. Wetland U1 had very low water levels in spring 2020 and it was observed to be
dry in spring 2021.

The main species recorded within the study area during the amphibian call counts are
Spring Peeper, Wood Frog and Gray Treefrog. Other species recorded in the call
counts were American Toad and Green Frog. Northern Leopard Frog was also
observed in Wetland W41. See Table 4 for the amphibian species checklist.

Wetlands V2 and W41 had full choruses of Wood Frog, Spring Peeper and Gray
Treefrog in some years; this is discussed further in Section 9.2.2.

5.4.3 Reptiles

A large Snapping Turtle was observed on June 6, 2020. It was moving away from the
turning circle at the southeast end of the dirt road portion of Townline Road. This
Snapping Turtle was more than 400 m away from the Main Quarry Reservoir and more
than 500 m away from the nearest wetland within the MQEE study area that would
contain standing water at that time. Snapping Turtle is listed as Special Concern in
Ontario. This occurrence is discussed further in Section 9.3.1.

Four (4) snake species were observed within the MQEE study area, as listed in Table 4.
Snakes observed included Eastern Gartersnake, Northern Watersnake, Dekay’s Brown
Snake and Eastern Milksnake. An Eastern Gartersnake was observed near Wetland
U1. A Northern Watersnake was observed at the edge of Wetland W41. Dekay’s Brown
Snake and Eastern Milksnake were observed in the rocky deciduous forest near
Wetland W41. Observations were limited to single individuals.
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5.4.4 Birds

A list of the breeding birds observed within the MQEE study area from 2019 to 2021 is
provided in Table 9. Point count stations are shown on Figure 9b and point count data
are provided in Attachment D.

A total of 90 bird species were recorded during the 2019 to 2021 breeding bird surveys.
Eighty-one (81) species were possible, probable or confirmed breeders.

In the forested area the five most frequently recorded species were Red-eyed Vireo,
Wood Thrush, American Robin, Eastern Wood-Pewee and Rose-breasted Grosbeak.
The most frequently recorded species at the point counts were Red-eyed Vireo, Wood
Thrush, American Robin, Eastern Wood-Pewee and American Crow.

In the grassland and thicket areas the five most frequently recorded species were Song
Sparrow, Field Sparrow, Red-winged Blackbird, Eastern Meadowlark and American
Goldfinch.

5.4.4.1 Threatened Bird Species

Two grassland bird species listed as Threatened in Ontario were recorded from the
open fields in 2019 and 2020: Bobolink and Eastern Meadowlark. Two aerial
insectivores listed as Threatened in Ontario (Barn Swallow and Chimney Swift) were
recorded flying over the open fields in 2019 and/or 2020. Each species is briefly
discussed below.

e Bobolink

During the 2019 surveys multiple Bobolinks were recorded during each of the three
visits, for a total of 20 birds. Three separate territories were identified, using OMNRF’s
(2018a) General Habitat Description for Bobolink.

There was a decrease and probable absence of breeding Bobolinks in the open fields in
2020, where a single displaying male was observed from four point count stations over
the first two visits. No females were recorded in 2020.

e Eastern Meadowlark
In 2019 multiple Eastern Meadowlarks were recorded during each of the three visits.

Six territories were identified, using OMNRF’s (2018b) General Habitat Description for
Eastern Meadowlark.

In 2020 more Eastern Meadowlarks were recorded on point counts compared to 2019,
but four territories were identified.
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e Barn Swallow

An individual Barn Swallow was observed foraging over the open field area on June 16
and 30, 2019, and June 28, 2020.

On June 16, 2019, a single Barn Swallow was foraging over Station F3 (<100m). On
June 30, 2019, a single Barn Swallow was foraging over Station F7 (>100m).

On June 28, 2020, a single Barn Swallow was observed foraging over Station F1.
Since the bird was foraging widely, (both <100m and >100m) it is listed in Appendix D
(Point Count Data) for both survey distances as a 0.

No breeding evidence was observed for Barn Swallow in 2019 and 2020.
e Chimney Swift

On May 30, 2020, one Chimney Swift was observed foraging over the southwest end of
the open field, within approximately 50 m of Townline. This observation was made on a
wandering transect between Point Count Stations.

Threatened bird species are discussed further in Sections 6.1.3 and 16.1.

5.4.4.2 Special Concern Bird Species

Four bird species listed as Special Concern in Ontario were recorded from the MQEE
study area: Eastern Wood-Pewee, Wood Thrush, Grasshopper Sparrow and Peregrine
Falcon. Each species is briefly discussed below.

e Eastern Wood-Pewee

Eastern Wood-Pewee is widespread in the wooded portions of the study area. During
the 2020 breeding bird surveys Eastern Wood-Pewee was found to be the most
common species of flycatcher. It is widespread within the mature deciduous forest.

e Wood Thrush

Wood Thrush is widespread in the wooded portions of the study area. During the 2020
breeding bird surveys Wood Thrush was the second most recorded species in the main
forest block, second only to the Red-eyed Vireo. It is widespread within the mature
deciduous forest.

e Grasshopper Sparrow

During the 2019 breeding bird surveys only one individual Grasshopper Sparrow was
observed singing on June 30 in the grasslands between Stations F4 and F7.
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During the 2020 breeding bird surveys a single singing Grasshopper Sparrow was
observed on each visit. It was first noted just south of Station F3 on May 31. It was then
noted on June 7 and 28 within 100 m of Station F4. Applying the OBBA breeding
evidence criteria for “T” (Permanent territory presumed through registration of territorial
song, or the occurrence of an adult bird, at the same place, in breeding habitat, on at
least two days a week or more apart, during its breeding season.), it was considered a
probable breeder in 2020. At most there was one pair of Grasshopper Sparrows present
in 2020.

e Peregrine Falcon

A Peregrine Falcon was heard calling from near the south corner of the East Cell on
June 7, 2020. It was determined that there was an active nest on a small ledge midway
up the quarry face at the limit of extraction along Townline. One adult Peregrine Falcon
was observed at the nest and a second bird was in a tree overlooking the quarry face.
On June 28, 2020 one adult was observed at the nest along with one chick and the
second adult was observed in the same tree. Regular quarry activities including drilling,
blasting, loading of rock trucks, running pumps, etc. were all underway during the 2020
breeding season. The nest site was approximately 90 m from the common boundary
between the East Cell and the MQEE licence area.

In 2021 the area in the vicinity of the 2020 nest was monitored. It was noted that the
narrow ledge on the cliff had broken away but there were several other potential nesting
sites closer to the common boundary with the MQEE. No birds were observed on March
25 or April 10, but one Peregrine Falcon was observed in a nearby tree on May 2. The
East Cell excavation was visited on May 2, so that the quarry face could be readily
observed from below. While one Peregrine was in the general area, it was not apparent
if there was an active nest. On June 20 one Peregrine Falcon was observed perched
midway up the quarry face when a second Peregrine was heard nearby. It was
determined that there was a nest in a small hole in the face approximately 25 m above
the quarry floor, with the second Peregrine tending to the nest. Both birds were
observed and one was noted to have been banded, while the other had not.

Special Concern bird species are discussed further in Sections 9.3.1 and 16.4.4.

5.44.3 Area-sensitive Bird Species (Woodland)

The following bird species considered area-sensitive species by OMNRF (2015) were
recorded from the main forested areas:

¢ Black-throated Blue Warbler

e Ovenbird

e Scarlet Tanager
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e \Veery
e Winter Wren
e Yellow-bellied Sapsucker

Area-sensitive (Woodland) bird breeding habitat is discussed further in Sections 9.2.2
and 16.4.3.

5.4.4.4 Rare in Halton Region (Mcllveen 2006)

Six bird species listed as rare in Halton Region (Mcllveen 2006) were recorded from the
MQEE natural environment study area. The Osprey was not breeding within the study
area, but the other five species are probable or confirmed breeders.

e Yellow-billed Cuckoo

Yellow-billed Cuckoo was recorded from six of the seven “field/grassland” point count
stations and eight of 13 “woodland” point count stations. This species is likely increasing
in numbers due to the explosion in Ldd Moth (Lymantria dispar) populations in southern
Ontario and within the MQEE study area. Large numbers of Ldd Moth caterpillars were
observed in some portions of the study area.

e Osprey

Single Ospreys were observed flying overhead on June 16, 2019, and June 7, 2020. On
both occasions the Osprey was not observed carrying fish, so they may be coming from
offsite to fish in the reservoir and lake in the Main Quarry.

Osprey was not considered to be nesting within the MQEE natural environment study
area.

e Yellow-throated Vireo

Yellow-throated Vireo was identified as a probable breeder in the east end of the Cox
Tract on June 28 and July 4, 2020, near Townline Road (Stations W13 and F4), and as
a possible breeder at Stations W6, W7 and W8 near Wetland W41 on July 4, 2020.

This species is usually found in areas with a relatively high regional forest cover and
large mature deciduous trees (James 2007).

There were three records of Yellow-throated Vireo for 10km square 17TNJ82 during the
first Ontario Breeding Bird Atlas (OBBA) from 1981-1982, three records during the
second OBBA (2002-2005) and 13 so far during the first year (2020) of the third OBBA.
In Halton Region Yellow-throated Vireo records are concentrated around the Halton
Forest.
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e Common Raven

Common Ravens are becoming more widespread in southern Ontario and they are
common at the Milton Quarry. Ravens nest regularly on the cliffs created through
quarrying, even in the active East Cell of the Milton Quarry Extension. They are
regularly observed in urban Milton by GEC.

e Hooded Warbler

The Hooded Warbler was located at three locations during the 2020 breeding bird
survey. One individual was seen or heard during all of the 2020 survey visits at the
property boundary with the East Cell, approximately 110 m east of Wetland V2.

During each woodland point count survey, one singing Hooded Warbler was detected at
Station W2.

Only July 4, 2020, at Station W11, two singing Hooded Warblers were heard with one
being seen.

The extensive forests in the area provide suitable habitat for the Hooded Warbler. In
areas where there has been selective logging in the past or ice storm damage, dense
patches of Alternate-leaved Dogwood, Chokecherry and deciduous tree regeneration
have developed where there are gaps in the tree canopy, providing excellent habitat for
the Hooded Warbler.

e Black-throated Blue Warbler

The Black-throated Blue Warbler was recorded at five of the 13 “woodland” point count
stations. As described above, dense patches of Alternate-leaved Dogwood,
Chokecherry and deciduous tree regeneration have formed where there are canopy
gaps, providing good habitat for the Black-throated Blue Warbler.

5.4.5 Mammals

5.4.5.1 Bats
Woodland B and Cavity Tree Assessment

Woodland B is an upland deciduous forest 0.68 ha in area. It is intermediate in age with
an average DBH of approximately 35 cm. The dominant trees are a mix of Sugar Maple,
Bitternut Hickory, declining White Ash, Black Cherry, and Red Oak. Many of the
Bitternut Hickory are damaged, presumably from the 2013 ice storm. Those in the forest
are tall with few lower branches and a small crown with dieback. The canopy closure is
approximately 60% and there are large gaps in the canopy. The locations where
Detectors 07, 08, and 09 were situated are all close to gaps in forest cover, as are the
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nearby cavity trees. Detector 10 was situated near the north end of a large opening in
Woodland B and it is also close to a CV Hut. There are some subcanopy trees, but it is
generally open enough so that bats can fly freely under the canopy.

The area where Detector 07 was located, along with 3 of the cavity trees, is not part of
Woodland B. This is a small copse of trees that is connected to the southeast corner of
Woodland B but predominantly separated from it by a large opening that used to contain
a residence.

A total of 13 cavity trees were surveyed in or adjacent to Woodland B (Table 10); 3 of
these were outside of the woodlot in the vicinity of where Detector 07 was located.
There were five cavity trees in the hedgerows (Table 11). The locations of the bat
detectors and the cavity trees are shown on Figures 10a and 10b.

Eight of the 13 potential roost trees in or adjacent to Woodland B had cavities whereas
7 had loose or exfoliating bark. Only one tree had a cavity that was more than 10 m
from the ground. Most potential roost trees were relatively small with a DBH of <45 cm,
which tends to be the minimum size for most roost trees (depending upon the species).
Three trees were present with a DBH >45 cm: one each with sizes of 46, 48, and 52 cm
DBH. Bats prefer to roost in trees with decay classes of 1-3 (OMNR 2017). Four of the
potential roost trees were in this category.

Three of the 5 potential roost trees in the hedgerows had cavities and 3 had loose or
exfoliating bark. No trees had cavities above 10 m from the ground but one had
exfoliating bark that extended to 12 m. Two of the trees had a DBH larger than 50 cm
(52 and 58 cm). Four of the five trees were in decay classes of 1-3.

Bat Acoustical Survey

A review of the weather data from the Milton Quarry Weather Station revealed that the
weather was consistently good during the period when the detectors were deployed in
Woodland B. Temperatures were consistently above 10°C and there was no rain during
the surveys, although some occurred during some days. When the hedgerow was being
sampled, the temperature dropped below 10°C on June 22" and June 23™. On June
22, the temperature was 10.73°C at 2300 h and gradually dropped to 7.36°C at 0300 h
on June 23. Rain occurred during sampling periods at the hedgerow on June 18-19,
June 21, and June 25-26. On June 18, 11.43 mm of rain fell at midnight and an
additional 1.27 mm fell through 0100 h on June 19. On June 21, rain occurred from
0100 h until 0300 h when a total of 3.302 mm fell. On June 25-26, rain started at 2100 h
and continued until 0300h when a total of 16.854 mm of rain fell.

The decline in temperature below 10°C starting around midnight on June 22 is not

considered to have any effect on the results. Bats typically leave the roost well before
this. Even on cooler nights, bats still have to leave the roost to forage for themselves
and their pups. At the roost near Cambridge, temperature was not correlated with the
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number of calls recorded on a bat detector near the roost, and calls were recorded at
temperatures as low as 1.6°C (Morningstar and Sandilands 2016). In eastern Ontario,
Barclay (1982) found that foraging of the Little Brown Myotis was not inhibited by
temperatures as low as 5°C. At lower temperatures, they still left the roost for their early
evening foraging bout, but returned to the roost early and stayed all night until just
before dawn. Consequently, the drop in temperature to 7.36 in the early morning of
June 23 should not affect the results of the acoustic survey. The number of calls
recorded on this night represented 14.4% of all calls, similar to what would be expected
by chance (14.3%).

The rain on June 25-26 occurred during the entire sampling period and was relatively
heavy. The number of calls recorded on this night represented 1.1% of all calls,
apparently significantly less than expected. Consequently, this night is not considered a
suitable survey night. These limited data were still included in the analysis.

For the acoustical surveys, there were 14 suitable nights of data for Woodland B and 6
for the hedgerows.

The visual analysis of the bat calls in Analook was highly successful in reducing the
number of unidentified calls. Kaleidoscope recorded 2,509 calls as unidentified whereas
only 28 calls were considered unidentifiable using Analook.

The presence of all eight bat species that regularly occur in Ontario was confirmed. This
includes four species that are listed as endangered and four that are not at risk.

Table 12 summarizes the number of calls of each species recorded overall, and in
Woodland B and hedgerows. Overall, the most calls were those of Little Brown Myotis,
Northern Myotis, and Big Brown Bat in decreasing order of abundance. Eastern
Small-footed Myotis, Hoary Bat, and Silver-haired Bat occurred regularly but in much
smaller numbers. Red Bats were uncommon and Tri-colored Bats were rare, with only 2
calls recorded.

There were differences in the bat communities detected at Woodland B and within the
hedgerows. The woodlot population was similar to the overall population. In the
hedgerows, the Big Brown Bat was recorded more frequently than the Little Brown
Myotis. Hoary Bats and Silver-haired Bats occurred regularly in smaller numbers.
Northern Myotis, Eastern Small-footed Myotis, and Red Bat were rare and the
Tri-colored Bat was not recorded. In Woodland B, Little Brown Myotis calls represented
47.9% of calls compared with 9.2% for the Big Brown Bat; in the hedgerows, Little
Brown Myotis calls represented 27.8% of all calls compared with 53.2% for the Big
Brown Bat.

Table 13 shows the number of calls recorded by each of the detectors in Woodland B
and also provides the mean number of calls each night. Results for Detector 07 were
different from the others. Big Brown Bat calls constituted more than 85% of the calls at
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this location with the Little Brown Myotis representing only 8.6% of calls. Little Brown
and Northern Myotis calls dominated at the other three locations with Big Brown Bat
calls representing only 5-10% of the total. Results from Detector 07 are similar to the
overall results for hedgerows supporting the vegetation community mapping that
determined that this area is not part of a forest community type, at least from a bat
perspective. The mean number of calls recorded per night was considerably lower at
Detector 07 (7.5) than at other stations (27-96). Highest numbers of calls were
documented at Detectors 09 and 10 and these were dominated by Little Brown and
Northern Myotis calls.

Table 14 provides the same information for the detectors when they were deployed in
the hedgerows. There were differences in the species composition among the
detectors. Calls recorded by Detectors 07 and 08 were dominated by those of the Big
Brown Bat whereas calls at Detectors 09 and 10 reported a few more Little Brown
Myotis calls than Big Brown Bat calls. Detector 07 was deployed in the
northwest-southeast oriented hedgerow (CUHb) in predominantly open habitat, the
preferred foraging habitat of the Big Brown Bat. The fewest overall calls and mean
number of calls per night were also lowest at Detector 07. Detectors 09 and 10 were
closer to Wetland V2 than Detector 08. The Little Brown Myotis prefers to forage above
water, so these detectors may have recorded this species as it travelled to and from this
pond.

The mean number of calls recorded per night was generally higher within Woodland B
than the hedgerows. An exception was Detector 08 in the hedgerow which had nightly
call numbers comparable to those within Woodland B; it was located in between CV
Huts 320 and 321 (see Figure 10a).

The Small-footed Myotis and Tri-colored Bat were not listed for Halton by Dwyer et al.
(2006), although it was noted that a detailed mammal inventory was not undertaken for
the Halton Natural Areas Inventory (NAI).

5.4.5.2 Other Mammals

In addition to the eight bat species discussed above, an additional 14 species of
mammals were observed within the MQEE study area, for an overall total of 22 mammal
species. Mammal species are listed in Table 4. This is likely an under-representation of
the diversity of mammals at the site, due to the cryptic nature of some species. Bats
aside, all of the other mammals are common in Halton Region with the exception of
Woodland Jumping Mouse which is uncommon. This species was observed in rich,
rocky Sugar Maple deciduous forest beside the spring and seepage zone at the north
end of Wetland W41.
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5.5 Wetland Characterization

This section provides details on Wetlands U1, W36, W41, W46, W56 and V2. For the
first five wetlands, details are provided under the following headings: overview,
groundwater and surface water interactions, vegetation communities and wildlife.
Wetland V2 has been thoroughally studied and enhanced in association with the
existing quarry and it is discussed in Section 5.5.6.

Hydrographs are provided on Figures 19 to 23. GHD’s groundwater and surface water
monitoring network is shown on Figure 6 in relation to the Halton Forest North ANSI
and the various wetlands of interest. The details on groundwater and surface water
interactions are adapted from Section 6.8 of GHD’s (2021) Geology & Water Resources
Assessment Report.

Wetlands V2, W36, W41 and W46 all form part of the provincially significant Halton
Escarpment Wetland Complex. Wetlands U1 appears as an “unevaluated wetland” on
the Land Information Ontario (LIO) mapping, while W56 is not shown on the LIO

mapping.
5.5.1 Wetland U1

5511 U1 - Overview

Wetland U1 is a small 0.22 ha seasonal wetland located 50+ m northeast of the
proposed MQEE extraction area. It is within the zone of influence of the Main Quarry
and North Quarry, so the spring high water level and hydroperiod are reduced relative to
historic conditions. GEC reviewed a series of historical air photos from 1947, 1954,
1965, 1979 and 1989. In 1947 Wetland U1 was apparently used as wet pasture, with no
woody vegetation being evident on the imagery. U1 is almost imperceptible on the 1954
and 1965 imagery, indicating that it continued to be used as wet pasture. By 1979 trees
and shrubs were growing in/around Wetland U1, indicating that grazing had ceased by
that time. Conditions were similar in 1989 and a ditch had been constructed to the south
of the wetland. In 1989 the Main Quarry extraction area was approximately 1.5 km away
from Wetland U1. Extraction in the Main Quarry adjacent to the Cox Tract occurred in
the late 1990s. Site preparation for the North Quarry began in 1998.

Halton Region’s Greenlands mapping also shows a much smaller polygon, presumably
wetland, immediately northwest of Wetland U1. This feature is separated from Wetland
U1 by an old driveway leading to a former farmstead on higher ground. The driveway
was constructed with dolostone rubble and overburden; it is becoming overgrown. Field
surveys completed by GEC from 2018 to 2021 indicate that this second wetland feature
does not exist. Beside the old farm lane there is a single Crack Willow (Salix X fragilis +)
and a few Trembling Aspen, along with small tangles of Red-osier Dogwood, Common
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Buckthorn (+) and Staghorn Sumac. This feature is very small, covering around 0.045
ha and it was not observed to contain any standing water between 2018 and 2021.

5.51.2 U1 - Groundwater & Surface Water Interactions

Wetland U1 was instrumented by GHD with a staff gauge (SG66) and a monitoring well
nest (OW78S/D-20) immediately to the southwest in early 2020 and water level data are
provided on Figure 19.

GEC made some general water level observations in 2019, when a minnow trapping
survey for salamanders was completed and a Song Meter SM4 Unit was deployed to
record calls of frogs and toads. Standing water covered much of Wetland U1 on April 6.
By June 8 there was a smaller pool at least 30 cm deep in the grove of Green Ash trees
at the southeast (lower) end of Wetland U1. On June 30 no standing water was
observed and this appeared to have been the case for at least one week.

GHD’s examination of the available water level information from 2020 indicated that
Wetland U1 had a low spring water level and a very short hydroperiod, drying out as
early as late April and confirmed by GHD to be dry on May 13, 2020. This is consistent
with GEC'’s field observations during the minnow trapping survey. On March 19/20,
2020, there was only a small pool of water in U1. At that time the water was not deep
enough to completely submerge a minnow trap; the water was approximately 20 cm
deep. GHD report that the groundwater level immediately southwest of the pool at
monitoring well OW78S/D 20 reached a peak water level of approximately 337.1 m
AMSL in early April 2020, but it was consistently below the bottom elevation of U1
(ground surface minima = 337.34 m AMSL). The upgradient groundwater levels may
have been similar or slightly higher than the Wetland U1 elevation based on the
groundwater level at OW3 2-13, but this is uncertain given the distance from this
monitoring well to Wetland U1 (GHD 2021).

In 2021, lower groundwater and surface water levels occurred as a result of climatic
conditions. GEC observed Wetland U1 to be completely dry on March 25, 2021, but the
hydrograph on Figure 19 shows very shallow standing water was briefly present before
and after that date. GHD confirmed U1 to be dry on May 12, 2021. At no time was the
groundwater level at OW78S/D-20 or OW3-2-1l above the base of the wetland in 2021
(GHD 2021).

Wetland U1 is located approximately 580 m north of the Main Quarry and approximately
440 northeast of the North Quarry. GHD interprets Wetland U1 to be within the historic
zone of influence of quarry dewatering. Given this, Wetland U1 area may have
experienced higher groundwater levels and a greater degree of groundwater support
and interaction in the past. Such a past interaction with groundwater would explain the
previous excavation of a drainage ditch leading south away from Wetland U1 (GHD
2021), as well as the observations regarding amphibians described below. The old ditch
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was not observed by GEC to convey water during any of the site visits made between
2019 and 2021, nor by GHD in 2020 and 2021.

5.5.1.3 U1 - Vegetation and Wildlife

Wetland U1 is a small Reed Canary Grass Mineral Meadow Marsh (MAM2-2), with a
small patch of Green Ash Mineral Deciduous Swamp (SWD2-2) and Narrow-leaved
Cattails (Typha angustifolia) at the south end where springtime water depths appear to
be the deepest. There is a fringe of old shrub willows (Salix spp.) and Red-osier
Dogwood at the historic seasonal high-water mark. Reed Canary Grass may have
increased due to lower water levels in Wetland U1.

Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander dependent
population) were captured during minnow trapping surveys conducted in spring 2019
and 2020. Eight (8) Jefferson Salamander Complex individuals were captured in 2019
and 20 were captured in 2020. A single Spotted Salamander was captured during the
2020 survey.

From spring 2019 to spring 2021, amphibian call count surveys using a Song Meter
SM4 unit were only completed in U1 in 2019, because the water level was very low in
2020 and no standing water at all was observed on March 25, 2021. In 2019 a full
chorus of Spring Peeper was recorded, as well as low numbers of Wood Frog,
American Toad and Gray Treefrog.

Under existing conditions, the hydroperiod of Wetland U1 is far too short to support the
successful reproduction of amphibians, even the early breeders such as Wood Frog and
Spring Peeper. At present, Wetland U1 functions as an ecological trap, where
salamanders, frogs and toads use it as breeding habitat when water is present in the
spring, only for the water to draw down before the larvae/tadpoles have matured
enough to transform into terrestrial juveniles, resulting in their mortality.

5.5.2 Wetland W36

5.5.2.1 W36 - Overview

Conditions in W36 appeared to be similar from 1947 to 1979, based on a review of
aerial photographs. By 1979 some adjacent areas to the west had been disturbed as
part of the Sheridan College Heavy Equipment School, which was formerly based in the
Main Quarry next to the Cox Tract. By 1989, activities at the Heavy Equipment School
continued and a pond had been constructed into W36 within the Main Quarry,
presumably to handle the flows from upgradient during the spring freshet and allow the
school to operate. In 1989, extraction in the Main Quarry was still more than 600 m
away from Wetland W36. The pond construction and subsequent extraction in the Main
Quarry removed the lower half of Wetland W36 by the early 1990s.
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At present, Wetland W36 is approximately 1.73 ha in size and only the uppermost
portion, in the vicinity of SG 57 and SG 58, is still vernally flooded on a regular basis.
However, the vernal pools are within 430 m of the Main Quarry and within the zone of
influence. The spring high water levels and hydroperiod in the vernal pool area are likely
reduced relative to historic conditions. Downgradient from the vernal pools, no standing
water was observed in Wetland W36 during any of the ecological field surveys from
2019 to 2021.

At its closest point, Wetland W36 is approximately 110 m from the MQEE extraction
limit. The upper instrumented pools where surface water has been observed are
approximately 160 m to 220 m away from the MQEE extraction limit.

5.5.2.2 W36 — Groundwater & Surface Water Interactions

Wetland W36 is a shallow vernal pool drainage system located east and southeast of
the proposed MQEE extraction area. W36 was originally instrumented with a staff
gauge (SG5) and a monitoring well nest immediately to the north in 1999 and monitored
from 1999 to 2006. Additional staff gauges SG57 and SG58 were installed in the upper
portion of W36 in winter 2020, as well as monitoring well OW82-20, and monitoring was
re-initiated. An additional monitoring well, OW83-21, was installed to the northwest of
SG57 and SG58 in early 2021 (GHD 2021). The data collected since early 2020 are
presented on Figure 20.

GEC made some general water level observations at the upper portion of W36 in 2019,
when a minnow trapping survey for salamanders was completed and a Song Meter
SM4 Unit was deployed to record calls of frogs and toads. The highest water level
observed by GEC in the vicinity of SG58 was observed on April 7 and 8, 2019. Standing
water was still evident on June 30, 2019, water depth was estimated at 15-20 cm in the
deepest portion of the vernal pool.

GHD'’s examination of the available water level information reveals that the wetland had
a short hydroperiod in 2020, drying out by early to mid June. The groundwater level at
BH64, immediately west of the wetland, reached a peak water level of approximately
332.0 m AMSL in March and April 2020, which is approximately the base of the wetland
in that vicinity (SG5). No surface water was observed in this area at that time. The
groundwater level at BH64 was consistently below the bottom of the vernal pool areas
located upgradient in Wetland W36 but west of SG57 and SG58. The ground surface in
deeper areas of these vernal pool areas is approximately 332.4 to 332.5 m AMSL as
represented by staff gauges SG57 and SG58. The groundwater levels to the northwest
of the northeast end of Wetland W36 is higher than at BH64 based on the pattern of
groundwater flow in the area and demonstrated by the subsequent installation of
monitoring well OW83-21, as shown on Figure 20 (GHD 2021).

On March 25, 2021, GEC observed SG57 to be dry and SG58 had shallow water.
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GHD reported that surface water pooled in the upper two pool areas at SG57 and SG58
within Wetland W36, so the rise of the groundwater level above the base of the wetland
pools as shown at monitoring well OW83-21 increased surface water levels at
SG57/SGS8 in late March (GHD 2021). These pools dried out by late May, 2021. The
area around SG5 and BH64 was consistently observed to be dry in spring 2021.

GHD note that groundwater flow discharge to the northern (uppermost) part of Wetland
W36 is interpreted to occur during high groundwater level periods. If sufficient
groundwater and precipitation should accumulate in the Wetland W36 pool areas in the
vicinity of SG57 and SG58, they may overflow to the south down the W36 drainage path
towards the Main Quarry. Water present in the wetland is likely lost to
evapotranspiration and infiltration to groundwater. No surface water flow has been
observed reaching the Main Quarry to the south.

Wetland W36 is located with the historic zone of influence of the Milton Quarry and the
distance from the Main Quarry to SG5 and BH64 is 270+ m. The distance from the Main
Quarry to SG57 and SG58 is approximately 430 m. GHD'’s review of available long-term
monitoring data such as at monitoring well MW4 at the edge of the Main Quarry
demonstrate the dewatering influence of the quarry development. The water level
available at MW4 (installed in 1990) and BH64 (installed in 1999) show that the
influence on groundwater support for Wetland W36 had occurred prior to 1999 (GHD
2021). This explains the generally dry conditions in Wetland W36 downgradient of the
vernal pools in the vicinity of SG57 and SG58, along the wetland drainage path
extending to the Main Quarry to the southwest.

5.5.2.3 W36 - Vegetation and Wildlife

The vegetation in Wetland W36 is mainly Swamp Maple Organic Deciduous Swamp
(SWD6-3) that is mostly in a dewatered condition at present. Only the uppermost
section of W36, at the north end, exhibits some vernal pooling. The main trees are
Swamp Maple, Silver Maple, declining/dead Green Ash, White Cedar, Yellow Birch and
White Elm. Shrubs include Red-osier Dogwood, Nannyberry (Viburnum lentago) and
Common Buckthorn (+). Except in the areas that still exhibit vernal pooling, dense
tangles of brambles (Rubus idaeus ssp. melanolasius, R. occidentalis) and Riverbank
Grape have formed due to the past changes to wetland hydrology. Some of the main
groundcover species are nettles, including Canada Wood Nettle (Laportea canadensis),
Small-spike False Nettle (Boehmeria cylindrica), Slender Stinging Nettle (Urtica gracilis)
and Canada Clearweed (Pilea pumila). Other common groundcovers include Garlic
Mustard (Alliaria petiolata +), Spotted Jewelweed (Impatiens capensis), and Fowl
Manna Grass (Glyceria striata).

Near SG57 and SG58, in the area that still experiences vernal pooling, cover of
brambles is much reduced. Here the groundcovers are mainly Small-spike False Nettle,
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Canada Clearweed, Reed Canary Grass and Bittersweet Nightshade (Solanum
dulcamara +).

Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander dependent

population) were captured during minnow trapping surveys conducted in spring 2019

and 2020. Five (5) Jefferson Salamander Complex individuals were captured in 2019

and one was captured in 2020. Seven (7) Spotted Salamanders were captured during
the 2020 survey.

Each spring from 2019 to 2021, amphibian call count surveys were completed using a
Song Meter SM4 unit. Two early breeders, Wood Frog and Spring Peeper, were
recorded each spring. Call intensity was greatest in spring 2019, which was the wettest
of the three years, with Level 2 call intensity being recorded for both Wood Frog and
Spring Peeper.

Under existing conditions, in those areas of Wetland W36 that still exhibit some vernal
pooling, the hydroperiod is too short to support the successful reproduction of
amphibians, except for early breeders such as Wood Frog and Spring Peeper in years
such as 2019. Wetland W36 appears to function as an ecological trap for those
salamanders which use the pools as breeding habitat when water is present in the
spring, only for the water to draw down before the larvae/tadpoles have matured
enough to transform into terrestrial juveniles. Salamander larvae need the pools to
persist into late July — early August, at least, and this does not appear to be the case in
the upper portion of Wetland W36.

5.5.3 Wetland W41

5.5.3.1 W41 - Overview

Wetland W41 is a 2.78 ha wetland located 285+ m east of the proposed MQEE
extraction area at the closest point. It is approximately 600 m from the Main Quarry and
660 m from the North Quarry, at the closest points. W41 is approximately 595 m from
the East Cell and there are recharge wells operating between the East Cell and this
wetland. GEC reviewed a series of historical air photos from 1947, 1954, 1965, 1979
and 1989, and the current imagery, and very little change was evident from 1947 to the
present.

Ecological monitoring of Wetland W41 has been ongoing since 2002. Water resources
and wetland ecology monitoring data have been reported annually to the agencies since
2007, as part of the monitoring requirements of the Adaptive Environmental
Management and Protection Plan (AMP). A synthesis of ecological monitoring data from
2013 to 2018 was provided by GEC in the Milton Quarry Extension AMP: Wetland
Ecology 5-Year Review Report (2013-2018).
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5.5.3.2 W41 - Groundwater & Surface Water Interactions

Wetland W41 is the largest wetland within the MQEE natural environment study area
and it is a varied wetland feature. There is a perennial seepage zone with a seasonal
spring at the north end of W41, flowing into the wetland near staff gauge SG61. Water
from W41 drains out to the east and southeast via a series of connected wetland pools
in Wetland 42, and it eventually outlets to Wetland W44 which contains a large Beaver
pond (see Figure 6). Wetland W41 contains seasonally and perennially flooded areas
as well as pockets of deeper organics where there is little standing water evident.

The spring flows from (and around) a small pipe emerging from under a side trail of the
Bruce Trail. Flow emerges from the pipe and surrounding granular material during
higher water periods. The pipe was installed for unknown reasons prior to Dufferin’s
ownership of the property, but it was likely related to trail users. The pipe was not in
place ca. 2007. During lower water level periods, discharge to W41 is via seepage from
the surrounding material only and there is no flow from the pipe.

Wetland W41 was originally instrumented at its southwest limit with a staff gauge (SG6),
drive point (DP6) and monitoring wells (BH65 and BH66) in 1999 and monitoring has
been ongoing since that time. Additional staff gauges SG59, SG60, and SG61, were
added in winter 2020, along with monitoring well OW81-20 to the west, and monitoring
was expanded to cover these locations (GHD 2021).

The data collected from 2020 onwards are presented on Figure 21 and Figure 22 for
the southern and northern areas of Wetland W41, respectively.

Examination of the available 2020 water level information for the southern area of
Wetland W41 on Figure 21 indicates that the southern and central area of the wetland
has a longer hydroperiod than the uppermost portion of Wetland W36, extending to the
beginning of July and re-wetting at various times during the summer and early fall in
2020 before becoming continuously wet as groundwater levels to the north rose in
October 2020. The groundwater level at monitoring well BH65 is clearly higher than the
surface water level indicating groundwater discharge to the wetland during more than
half of the year, including winter, spring, summer, and into September in at least some
areas (GHD 2021).

It is useful to consider the climatic conditions in 2020 for context. Excluding January, the
total precipitation for the balance of 2020 was 720 mm which is 77 mm less than the
long-term average of 797 mm for the same period. In general, conditions through the
spring and early summer (April through July) were very dry with a 28 percent reduction
in precipitation observed relative to average. Above average precipitation of 117 mm
was recorded in August relative to the mean of 70 mm.

The data history for staff gauge SG6 extends back to 1999. A review of the
year-over-year hydrograph shows that at this staff gauge, standing water typically
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persists at least into mid-July and often into August and early-mid September. At this
location W41 usually starts to refill towards the end of the year.

In 2021, the pools in the southern and central areas of Wetland W41 retained water
through the winter and spring 2021. On July 24 and August 2, 2021, GEC observed
standing water in the vicinity of SG6 and SGS59, and elsewhere in W41.

Examination of the available water level information for the northern area of Wetland
W41, on Figure 22, shows that the north area of the wetland has a perennial
hydroperiod due to the spring/seep emanating adjacent to SG61. The groundwater
levels at monitoring wells to the west, northwest and north (OW81-20, OW80-20, and
OW69-08, respectively) are all consistently above the wetland and spring/seep
elevation which is consistent with the discharge of groundwater to the west and north
sides of Wetland W41 (GHD 2021).

Water was observed slowly flowing out of Wetland W41 by GEC on July 24, and GEC
and GHD on August 2, 2021. The flow emanates from a stand of Yellow Birch and
White Cedar with deep organic soils and it forms a narrow wetland swale approximately
0.3 m wide. Surface water is discontinuous upgradient of the swale that outlets from
Wetland W41. Iron precipitate was observed where the flow of water starts.

Monitoring well BH66 is located east of the north end of Wetland W41 and this well
exhibits a groundwater level that is consistently 2 to 4 m below that of the wetland
surface water elevations, as shown on Figure 22. These conditions indicate that some
of the water in Wetland W41 is likely infiltrating to the east side and moving further
southeast as groundwater flow (GHD 2021).

5.5.3.3 W41 - Vegetation and Wildlife
The main wetland vegetation community types in Wetland W41 are as follows:

e Swamp Maple — Conifer Organic Mixed Swamp Type (SWM5-2)
e Swamp Maple Organic Deciduous Swamp (SWD6-3)
e Yellow Birch Organic Deciduous Swamp (SWD7-2)

There are some small pockets of cattail marsh within the treed swamp communities,
both at the north end (in association with the seep/spring near SG61) and at the south
end in areas that have deeper standing water in the spring period.

Black Ash (Fraxinus nigra) grows in Wetland W41. Most of the trees are dead or in
severe decline due to infestations of the Emerald Ash Borer. There are still numerous
seedlings and saplings still growing in W41. This species has been listed as Threatened
in Canada by the Committee on the Status of Endangered Wildlife in Canada
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(COSEWIC) and it was designated at Threatened by Environment and Climate Change
Canada in November 2018. The main threat to Black Ash is the Emerald Ash Borer.

Most of Wetland W41 has greater than 60% canopy closure. The trees are a mix of
Swamp Maple, White Cedar, Black Ash, Green Ash, Red Maple, Yellow Birch, Eastern
Hemlock, Balsam Fir (Abies balsamea) and White EIm. The ash trees are declining or
dead due to infestation by the Emerald Ash Borer.

Typical groundcovers in Wetland W41 include Cyperus-like Sedge (Carex
pseudo-cyperus), beggar's-ticks (Bidens cernua, B. frondosa, B. tripartita), Green-fruited
Bur-reed (Sparganium emersum), Climbing Nightshade (+), Marsh Fern (Thelypteris
palustris), Bulbous Water-hemlock (Cicuta bulbifera), Rice Cut Grass (Leersia
oryzoides), Inland Sedge (Carex interior), Spotted Water-hemlock (Cicuta maculata),
Dwarf Raspberry (Rubus pubescens), Purple-stemmed Aster (Symphyotrichum
puniceum), beggar's-ticks, Water-parsnip (Sium suave), Panicled Aster
(Symphyotrichum lanceolatum), Sensitive Fern (Onoclea sensibilis), Cinnamon Fern
(Osmundastrum cinnamomeum), Common Cattail (Typha latifolia), Spotted Jewelweed,
Water-horehound (Lycopus uniflorus), Small-spike False Nettle, Rough Goldenrod
(Solidago rugosa), Star Duckweed (Lemna trisulca) and Common Duckweed (Lemna
minor).

Jefferson Salamander complex egg masses and Spotted Salamander egg masses have
been observed in W41 each year from 2004 to 2021. In 2019, a minnow trapping survey
for salamanders in W41 captured 3 Jefferson Salamander Complex individuals and 168
Spotted Salamanders. Genetic analysis of two tail-tip tissue samples identified them as
Unisexual Ambystoma (Jefferson Salamander dependent population) (LJJ).

Amphibian call count surveys were completed using a Song Meter SM4 unit. Amphibian
call count data for W41 from 2013 to 2018 are provided in Table 15. Amphibian call
count data for W41 from 2019 to 2021 are provided in Table 8b.

Generally similar levels of frog call activity were recorded from 2013 to 2021. Calls from
the following species were heard regularly during this period: American Toad, Gray
Treefrog, Northern Leopard Frog, Spring Peeper and Wood Frog. A few Green Frogs
were heard in 2017.

The hydroperiod of Wetland W41 is long enough to support the reproduction of a
diverse mix of frogs, toads and salamanders.
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5.5.4 Wetland W46

5.5.4.1 W46 - Overview

Wetland W46 is a series of small intermittent pools located north and northeast of the
northeast part of Wetland 41. Within the study area six wetland pockets are identified as
W46a to W46f on Figure 6.

The area of each wetland is provided below:

e W46a = 0.12ha
e W46b = 0.04 ha
e W46c = 0.11ha
e W46d = 0.07 ha
e W46e = 0.015ha
o WA46f 0.01 ha

The wetland community types are Swamp Maple Organic Deciduous Swamp (SWD6-3)
where vernal pools are relatively deep and Red Maple Organic Deciduous Swamp
(SWD6-1) where vernal pools are smaller and shallower. Organic soils may be relatively
thin over bedrock in some areas. The Wetland W46 complex is situated in very rugged
terrain in the deciduous forest, with complex topography and extensive bedrock
outcropping. The topography around the wetland pockets is almost entirely
bedrock-controlled. Some wetlands are isolated, while some have hydrological
connections during high water periods. Groundwater interflow in the thin overburden
and weathered bedrock appears to also occur. Large vernal pools occur in W46a and
W46b, while the others have smaller vernal pools and more extensive groundcovers.

5.5.4.2 W46 — Groundwater & Surface Water Interactions

In consultation with GEC, GHD installed staff gauge SG63 in W46a and staff gauge
SG62 in W46b in the winter of 2020, as shown on Figure 6, and monitoring
commenced at these locations. The data collected from 2020 onwards are presented on
Figure 22.

In 2020 the W46a pool (SG63) dried out in early September in 2020, but water levels
had been relatively low since mid-July. W46a started to re-wet later by mid-October
2020. In 2021, W46a contained water through July and on August 2 GEC observed
standing water in the vicinity of SG63 and most of the feature that looked as if it would
persist for weeks at least.
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GEC had observed relatively deep standing water in W46b on April 7, 2019. The outlet
from W46b was blocked by a fallen log and organics and some diffuse overland flow
towards W41 was noted.

GEC observed lower water levels in W46b on March 29, 2020. GHD’s water level data
showed that W46b was almost dry by early May 2020.

In 2021 GHD'’s water level data showed that W46b experienced very low water levels
and it was almost dry by mid-May. W46b was observed to be dry by GEC on August 2,
2021.

It is probable that there is a relatively direct groundwater-surface water interaction at the
Wetland W46 pools due to the bedrock-controlled terrain and the pool water elevations
while between upgradient and downgradient groundwater levels most of the time (GHD
2021).

Monitoring well BH66 is located southeast of the cluster of small wetlands that make up
W46 and this well exhibits a groundwater level that is consistently 2.5 to 4 m below that
of the wetland surface water elevations in W46a and W46b, as shown on Figure 22.
These conditions indicate that some of the water in W46a and WA46b is likely infiltrating
and moving further south towards the north end of W41 and southeast towards BH66 as
groundwater flow (GHD 2021).

5.54.3 W46 - Vegetation and Wildlife

The wetland community types are Swamp Maple Organic Deciduous Swamp (SWD6-3)
where vernal pools are relatively deep and Red Maple Organic Deciduous Swamp
(SWD6-1) where vernal pools are smaller and shallower. Besides Swamp Maple and
Red Maple, other tree species include White Cedar, Yellow Birch, Silver Maple and
declining/dead Green Ash. The trees are mainly around the pool margins or on
hummocks.

Minnow trapping surveys for salamanders were completed in 2019 (W46b, W46¢c &
W46d) and 2020 (W46a, W46b). The results are provided in Tables 5 and 6 and
summarized below:

e W46a (2020): 1 Jefferson Salamander Complex (LJJ); 7 Spotted Salamander

e W46b (2019): No captures

e W46b (2020): 12 Spotted Salamander

e W46c (2019):
(2019):

e W46d (2019

15 Spotted Salamander
14 Spotted Salamander
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Amphibian call count surveys were completed during spring and early summer 2021,
using a Song Meter SM4 unit. Survey data are provided in Table 8a. Wood Frog and
Spring Peeper were recorded. A full chorus of Wood Frogs was recorded on March 30,
2021.

The hydroperiod of Wetland W46a is sufficient to support the reproduction of early
breeding frogs and mole salamanders. Wetland W46b appears to dry up too early to
support reproduction of amphibians.

5.5.5 Wetland W56

5.5.5.1 W56 - Overview

Wetland W56 is a small 0.21 ha feature that contains ephemeral vernal pools. This
wetland was not mapped by MNRF and it is “unevaluated”.

5.5.5.2 W56 — Groundwater & Surface Water Interactions

Wetland W56 is an isolated wetland feature that exhibits shallow vernal pooling with a
very short hydroperiod, hence the characterization as ephemeral vernal pools. W56 is
located beside the unopened First Line road allowance. It is approximately 500 m from
the proposed MQEE extraction limit.

Wetland W56 was instrumented with staff gauge SG64 during the winter of 2020. At the
same time, monitoring wells OW79S/D-20 and OW80-20 were installed to the west and
southwest of Wetland W56, respectively. Monitoring well OW69-08 was installed
immediately northeast of Wetland W56 in 2008 and it has been monitored since that
time. The data collected since early 2020 are presented on Figure 23 (GHD 2021).

The hydrograph for Wetland W56 shows that this feature experienced only brief periods
where shallow standing water was present during early spring 2020 (March and April)
and possibly in February and March of 2021.

Groundwater levels to the west and southwest of Wetland W56 at OW79S/D-20 and
OW80-20 are higher than the wetland during the winter and spring monitoring period,
indicating the potential for groundwater discharge to Wetland W56. These groundwater
levels dropped below the base of the wetland in the summer and fall of 2020.
Immediately northeast of Wetland W56, the groundwater level at monitoring well
OW69-08 (20 m) is briefly above the base of Wetland W56 during periods in March
2020; however, it is consistently below the surface water level in Wetland W56 (when
surface water is present) in 2020 and 2021 (GHD 2021).

The observed groundwater and surface water levels indicate that Wetland W56 may
receive very limited groundwater discharge from the north and west during high
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groundwater level periods. W56 may be more influenced by snowmelt and precipitation
events. Water that does accumulate in Wetland W56 infiltrates to groundwater to the
east and southeast, or is lost through evapotranspiration during the growing season
(GHD 2021).

5.5.5.3 W56 - Vegetation and Wildlife

W56 is a Red Maple Mineral Deciduous Swamp Type (SWD3-1). Besides Red Maple,
other tree species include Yellow Birch, dead/declining Green Ash, White EIm and, on
old tip-up mounds or hummocks, Basswood. Typical groundcovers in Wetland W56
include Fowl Manna Grass, Sensitive Fern, Ostrich Fern (Matteuccia struthiopteris),
Small-spike False Nettle, sedges (e.g., Carex bebbii, C. intumescens, C. lupulina),
Clearweed, Spotted Jewelweed and Rough Goldenrod.

The observed very shallow water depths and limited hydroperiod were not sufficient to
warrant surveys of breeding amphibians, such as mole salamanders, frogs and toads.
Wetland W56 does not support amphibian breeding functions.

5.5.6 Wetland V2

Wetland V2 is a 0.24 ha isolated wetland with a deciduous swamp fringe dominated by
Swamp Maple and, formerly, Green Ash. This wetland was identified as a Jefferson
Salamander breeding pool in 2002. Wetland V2 has been the focus of considerable
interest since 2002, so an extended summary covering conditions between 2002 and
2018 was provided by GEC in the Milton Quarry Extension AMP: Wetland Ecology
5-Year Review Report (2013-2018).

Wetland V2 — pre-2009

During the period prior to 2009, Wetland V2 appeared to have undergone a trend
towards drier conditions in terms of spring high water levels and reduced hydroperiod.
In 2008, the hydroperiod was extended due to the wetter-than-normal climatic
conditions.

The margins of Wetland V2 were being invaded by weedy upland species such as
Garlic Mustard (+) and Herb-robert (Geranium robertianum +) during this drier period.
The centre of the wetland was becoming dominated by Reed Canary Grass at the
expense of other wetland species such as Water-parsnip and beggar’s-ticks.

Salamander egg masses (Jefferson Salamander complex and Spotted Salamander)
were observed in V2 each year from 2004 to 2008, but generally the wetland appeared
to dry up too soon to allow for successful transformation of salamander larvae to
terrestrial juveniles. In 2008, the hydroperiod was longer (i.e., into August), although the
water depths were shallow throughout the season (15-30 cm deep). Declining levels of
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frog call activity were observed over the period 2004 to 2008 and typically only low call
intensity of Spring Peeper and Wood Frog was detected.

Wetland V2 - 2009-2011

After discussions regarding the hydroperiod of V2 in 2008, in early 2009 Dufferin
proposed to MOE, MNR, and NEC that they would implement temporary measures to
maintain the seasonal hydroperiod in the wetland until such time as the Extension
long-term water management system (including the East Cell Recharge System) was in
place and providing mitigation. During a field visit on April 6, 2009, MNR requested that
Dufferin immediately implement such temporary mitigation measures (i.e., the direct
discharge of water) to raise the water level in Wetland V2 and continue the temporary
mitigation measures to maintain a seasonal hydroperiod.

Dufferin immediately implemented the requested temporary mitigation measures as
requested by MNR, initially by using the site water truck to supply water to V2 and
subsequently using a temporary above-ground pipe connection to the watermain of the
existing Water Management System (WMS), operating for the North Quarry. Prior to the
addition of water, the Wetland V2 water level was approximately 339.88 m AMSL. The
water level was increased approximately 0.4 m to 340.28 m AMSL on April 9, 2009
when MNR returned to the site for a follow-up visit to evaluate the effectiveness of the
temporary measures. Per agreements with MNR, the temporary V2 mitigation system
was operated to maintain a water level of approximately 340.25 AMSL (or
approximately 70 cm deep at the staff gauge) over the period of April through July, after
which the water level was allowed to gradually decrease until August 21, 2009 when the
temporary mitigation measures were discontinued for 2009. Similar measures remained
in place for the 2010 field season.

The long-term mitigation system was installed in 2010 and it has been operating to
augment surface water levels in V2 since spring 2011 consistent with the intent of the
Extension mitigation plans and AMP.

Wetland V2 — 2012

In addition to the regular AMP wetland monitoring and mitigation operation, detailed
ecological and water resources investigations were completed at V2 in 2012 in
collaboration with MNR.

The investigations included:

e adult salamander migration survey;

e partial salamander egg mass survey;

e larval salamander survey;

e water temperature and dissolved oxygen monitoring; and,
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e atracer test to investigate groundwater movement patterns.

A detailed report entitled Results of 2012 Investigation Program at Wetland V2 (CRA
and Goodban Ecological Consulting Inc. 2013) was provided in Appendix R of the 2012
Annual Monitoring Report for the Milton Quarry (CRA 2013).

Wetland V2 — 2013-2021

As a result of the ice storm in December 2013, many of the Swamp Maple (Acer X
freemanii) and Green Ash (Fraxinus pennsylvanica) trees ringing V2 lost limbs and
branches, many of which fell into the main pool. The addition of woody debris to V2 has
provided additional egg attachment sites for salamanders, which had appeared to be
limited in parts of V2 during the more detailed 2012 egg mass survey.

Infestation of Green Ash by the Emerald Ash Borer has resulted in considerable tree
dieback and mortality around the margins of Wetland V2. Woody species such as Wild
Red Raspberry that formerly were encroaching into the central pool have been
significantly reduced since mitigation commenced in 2009. Reed Canary Grass has
been significantly reduced and more conservative wetland plant species such as
Tuckerman's Sedge (Carex tuckermanii) have increased around the pool margins.

Cover in the main pool by floating-leaved aquatic plants such as Common Duckweed,
Star Duckweed and the liverwort Slender Riccia (Riccia fluitans) varies considerably
from year to year, ranging from 20% to 90% depending on the year.

Generally similar levels of frog call activity were recorded from 2013 to 2018. Calls from
the following species were heard each year during this period: American Toad, Gray
Treefrog, Green Frog, Northern Leopard Frog, Spring Peeper and Wood Frog. Species
diversity and calling intensity increased relative to the period from 2004 to 2008, i.e.,
prior to the commencement of mitigation. Amphibian call count data for V2 from 2013 to
2018 are provided in Table 15. Amphibian call count data for V2 from 2019 to 2021 are
provided in Table 8b. A similar suite of species and call intensities were recorded from
2019 to 2021, consistent with the period from 2009 to 2018.

Thousands of Fairy Shrimp (Eubranchipus sp.), caddisfly (order Trichoptera) larvae and
other benthic organisms were observed in the water column in April and May each year
from 2009 to 2021. Many adult and juvenile Wood Frogs, and juvenile Northern Leopard
Frogs, were observed in mid-to-late summer.

Jefferson Salamander complex egg masses and Spotted Salamander egg masses were
observed in V2 each year from 2013 to 2021. A silt fence was installed in December
2013 around the extraction limit near W2, intended to prevent adult salamanders and
juveniles from moving into the extraction area and this was in operation until extraction
in proximity to V2 was completed. Since the commencement of surface water
augmentation in 2009, the hydroperiod of Wetland V2 has been of sufficient duration to
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allow the successful transformation of aquatic salamander larvae into terrestrial
metamorphs/juveniles. A range of Jefferson Salamander and Unisexual Ambystoma
age classes were captured at the silt fences from 2014 to 2019 including a number of
juveniles.

Ecological conditions in Wetland V2 have been enhanced considerably since the
implementation of diffuse discharge mitigation measures in 2009.

6.0 HABITAT OF ENDANGERED AND THREATENED SPECIES

This section of the report deals with species that are designated endangered or
threatened in Ontario and protected under the ESA. Species that are designated
endangered or threatened in Canada and protected under the Species at Risk Act
(SARA), but not protected under the ESA, are discussed under Significant Wildlife
Habitat.

In addition to discussing endangered and threatened species that were detected during
the inventories, some other species that were not observed are also discussed. These
are species that have been identified by the NHIC as having been confirmed within the
general vicinity of the site. The potential for them to occur and for regulated habitat for
any species to extend onto the subject lands is discussed.

6.1 Confirmed Endangered and Threatened Species

A total of seven (7) Endangered species and four (4) Threatened species were
confirmed in the study area during the fieldwork between 2018 and 2021, as follows:

e Butternut (Endangered)

e Jefferson Salamander (Endangered)

e Unisexual Ambystoma (Jefferson Salamander dependent population) (Endangered)
e Barn Swallow (Threatened)

e Bobolink (Threatened)

e Chimney Swift (Threatened)

e Eastern Meadowlark (Threatened)

e Eastern Small-footed Myotis (Endangered)
e Little Brown Myotis (Endangered)

e Northern Myotis (Endangered)

e Tri-colored Bat (Endangered)
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Endangered and Threatened species and their habitats are discussed below under the
following headings:

e 6.1.1 Butternut

e 6.1.2 Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander
dependent population)

e 6.1.3 Birds
e 6.14 Bats

The potential effects of the proposed MQEE on habitats of Endangered and Threatened
species are discussed in Section 16.1.

6.1.1 Butternut

During the 2019-2021 field surveys, Butternut trees and seedlings were identified within
the MQEE study area (Figure 24). Although still relatively common in southern Ontario,
especially above the Niagara Escarpment, Butternut is listed as Endangered in Ontario
due to its rapid population decline resulting from a fungal disease called Butternut
Canker (Sirococcus clavigignenti-juglandacearum). Within the MQEE study area, a
number of Butternut trees have fallen down in recent years, apparently due to this
disease.

Five live Butternuts were observed at the locations shown on Figure 24: one tree
(BNO2) and four seedlings (BNO1, BN03-BNO05). One seedling (BNO1) is located within
the East Cell licence limit and it would be removed as part of the MQEE.

The potential effects of the proposed MQEE on Butternut are discussed in
Section 16.1.1.

6.1.2 Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander
dependent population)

6.1.2.1 Background on Jefferson Salamander and Unisexual Ambystoma
(Jefferson Salamander dependent population)

The Halton Forest is a stronghold in Ontario for the Jefferson Salamander and related
Unisexual Ambystoma (Jefferson Salamander dependent population). Jefferson
Salamander populations typically are found in coexistence with unisexual individuals
that are primarily polyploid with a predominance of Jefferson Salamander
chromosomes. The presence of eggs of Unisexual Ambystoma (Jefferson Salamander
dependent population) indicates the presence of a breeding pure male Jefferson
Salamander, which is required as a sperm donor to initiate egg development of the
Unisexual Ambystoma. Both the 'pure’ diploid Jefferson Salamander (JJ) and Unisexual

Page 59

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



Ambystoma (e.g., LJJ, LJJJ) are listed as Endangered in Ontario and they are afforded
protection under Ontario's Endangered Species Act (ESA 2007).

The Jefferson Salamander is primarily a forest-dwelling species and it requires vernal
pools and wetlands as breeding habitat. Adults migrate early each spring to breeding
pools and then return to their foraging and hibernation habitat after spending up to a few
weeks in the pools. Jefferson Salamanders may cross open field habitats to reach their
breeding pool if the open fields separate the pool from their forested foraging and
hibernation habitat. They spend much of their time underground in small mammal
burrows, in fissures and voids within dolostone outcrops and under woody debris on the
forest floor. For a given breeding pool, 90% of the adults using the pool would be found
in suitable forested habitat within 300 m of the pool during the rest of the year. Eggs
start to hatch within 2 to 4 weeks (depending primarily on water temperature).
Hatchlings are 10 to 14 millimetres in total length. The transformation from larvae to
adults normally occurs in July and August, when juveniles move out of the pond and
seek shelter in the forest litter. However, the duration of the larval stage can vary and
may even extend into early September. Year to year variations in snowpack and
precipitation may result in pools drying up too soon in some years, meaning recruitment
may only occur in certain years. Jefferson Salamanders are long-lived, with individuals
reaching more than 30 years in age, and populations can be resilient to such variable
reproductive output.

6.1.2.2 Jefferson Salamander & Unisexual Ambystoma Breeding Pools within
the MQEE Study Area

Within the MQEE study area, outside of the proposed extraction area, there are
confirmed breeding pools for Jefferson Salamander and Unisexual Ambystoma
(Jefferson Salamander dependent population) are shown on Figure 25:

e Wetland U1 (2019/2020)

e Wetland V2 (2001, 2009-2021)
e Wetland W36 (2019/2020)

e Wetland W41 (2019)

e Wetland W46a (2020)

Beyond the MQEE study area, some additional confirmed breeding pools for Jefferson
Salamander and Unisexual Ambystoma (Jefferson Salamander dependent population)
are shown on Figure 25. Most of these additional confirmed pools were identified as
such based on the results of egg mass surveys conducted in 2002.

6.1.2.3 Jefferson Salamander Habitat Regulation

This section provides an overview of the Jefferson Salamander Habitat Regulation.
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Ontario Regulation 242/08, Section 28 - Jefferson Salamander Habitat

The Ministry of Environment, Conservation and Parks (MECP) identifies Jefferson
Salamander habitat by applying Section 28 of Ontario Regulation 242/08, which reads
as follows:

28. For the purpose of clause (a) of the definition of “habitat” in subsection 2 (1) of the
Act, the following areas are prescribed as the habitat of the Jefferson salamander:

1. In the City of Hamilton, the counties of Brant, Dufferin, Elgin, Grey, Haldimand,
Norfolk and Wellington and the regional municipalities of Halton, Niagara, Peel,
Waterloo and York,

i. a wetland, pond or vernal or other temporary pool that is being used by a
Jefferson salamander or Jefferson dominated polyploid or was used by a
Jefferson salamander or Jefferson dominated polyploid at any time during the
previous five years,

ii. an area that is within 300 metres of a wetland, pond or vernal or other
temporary pool described in subparagraph i and that provides suitable foraging,
dispersal, migration or hibernation conditions for Jefferson salamanders or
Jefferson dominated polyploids,

iii. a wetland, pond or vernal or other temporary pool that,

A. would provide suitable breeding conditions for Jefferson salamanders
or Jefferson dominated polyploids,

B. is within one kilometre of an area described in subparagraph i, and

C. is connected to the area described in subparagraph i by an area
described in subparagraph iv, and

iv. an area that provides suitable conditions for Jefferson salamanders or
Jefferson dominated polyploids to disperse and is within one kilometre of an area
described in subparagraph i. O. Reg. 436/09, s. 1.

The application of the Jefferson Salamander habitat regulation is dependent on the
identification of confirmed breeding pools (subsection i of the regulation). As described
above, breeding pools used by Jefferson Salamander and Unisexual Ambystoma
(Jefferson Salamander dependent population) within and adjacent to the MQEE study
area are mapped on Figure 25.
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Under subsection ii of the regulation, areas within 300 m of confirmed breeding pools
that provide suitable foraging, dispersal, migration, or hibernation conditions for
Jefferson Salamanders or Ambystoma Unisexual (Jefferson Salamander dependent
population) are mapped as Jefferson Salamander Habitat. Foraging and hibernation
habitat typically comprises deciduous or mixed forests, but open areas may be crossed
by Jefferson Salamanders and Ambystoma Unisexual (Jefferson Salamander
dependent population) to migrate to/from breeding pools or to disperse into new
habitats.

Subsection iii of the regulation deals with pools that provide suitable breeding conditions
for Jefferson Salamanders and Unisexual Ambystoma (Jefferson Salamander
dependent population). The Aurora District office of the former Ministry of Natural
Resources and Forestry (MNRF) has previously used the following criteria to identify
“suitable” pools for Jefferson Salamander:

e suitable hydroperiod;

e amphibian breeding (by any species);
e lack of predatory fish;

e egg attachment sites present; and,

e located within 1 km of a confirmed Jefferson Salamander breeding pool, connected
by suitable habitat for dispersal.

Subsection iv of the regulation deals with lands that are suitable for dispersal and
located within 1 km of a confirmed Jefferson Salamander breeding pool.

6.1.2.4 GEC’s Application of the Jefferson Salamander Habitat Regulation to
the MQEE Study Area

This section describes GEC’s application of the Jefferson Salamander Habitat
Regulation to the MQEE study area, as shown on Figure 26.

The first step is to identify confirmed breeding pools of Jefferson Salamander and
Unisexual Ambystoma (Jefferson Salamander dependent population), as shown on
Figures 25 and 26 and listed above in Section 6.1.2.3.

The second step is to identify areas within 300 m of confirmed breeding pools that
provide suitable foraging and hibernation habitat. These areas correspond to the
forested areas shown in orange tint on Figure 26. The forested areas also provide
suitable migration habitat where salamanders move to and from breeding pools during
the breeding season in early spring. Similarly, the forested areas provide excellent
conditions for juvenile dispersal.
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The third step was to identify areas around Wetland U1 that are suitable for migration
between U1 and the forested habitats within 300 m of the breeding pools. These areas
correspond to the forested areas shown in light green tint on Figure 26. Wetland U1 is
located in open country with relatively few trees. The open fields around Wetland U1
would be considered migration habitat because the adult salamanders using this pool
would primarily be using the forested habitats for foraging and hibernation. Wetland U1
is approximately 115 m away from forest to the northwest, 115 away from forest to the
northeast, and approximately 220 m from forest to the southeast. The area shown in
green tint would not function as dispersal habitat related to Wetland U1, because under
existing conditions this pool does not contain water for a long enough period, i.e., its
hydroperiod is too short, and no juveniles emanate from this feature. However, the area
shown in light green tint on Figure 26 could potentially function as dispersal habitat for
juveniles moving away from Wetland V2, which has had a suitable hydroperiod every
year since mitigation commenced in 2009.

There are no suitable breeding pools within the MQEE extraction area nor in the Cox
Tract, so the southwest boundary of the area mapped as migration habitat (and
potentially dispersal habitat) is set between the edges of the forested areas around
Wetlands V2 and W36, which are approximately 650 m apart from each other (i.e.,
within 1 km of each other). The outer limits of dispersal habitat between confirmed
Jefferson Salamander and Unisexual Ambystoma breeding pools are shown on

Figure 26 with purple lines, which were set by drawing straight lines between breeding
pools and then applying a 100 m offset. The limit of the migration and potential dispersal
habitat was adjusted on Figure 26 to fit the forested habitats in proximity to Wetland V2
and the upper portion of Wetland 36. At the same time, it should be noted that the area
shown in light green tint on Figure 26 is not ideal dispersal habitat because juveniles
would have to traverse large open field habitats with few trees, where they would be
more susceptible to predation and desiccation.

There are a few pools in the forest that may be suitable pools for breeding by Jefferson
Salamander and Unisexual Ambystoma (Jefferson Salamander dependent population),
such as W46¢ and W46d where Spotted Salamanders were captured during the
minnow trapping surveys. However, these pools do not affect the habitat mapping,
because W46a is a confirmed breeding pool and the surrounding forest is mapped as
foraging and hibernation habitat.

The determination of what constitutes habitat for Jefferson Salamander and Unisexual
Ambystoma (Jefferson Salamander dependent population), based on the Jefferson
Salamander Habitat Regulation, is the responsibility of the Ministry of Environment,
Conservation and Parks (MECP), Species at Risk Branch (SARB).

The potential effects of the proposed MQEE on Jefferson Salamander and Unisexual
Ambystoma (Jefferson Salamander dependent population) and their habitats are
discussed in Section 16.1.2.
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6.1.3 Birds
e Bobolink and Eastern Meadowlark

As described above in Section 5.4.4.1, in 2019 and 2020 Bobolink and Eastern
Meadowlark were recorded from some of the open field areas within the proposed
MQEE licence area.

The general habitat description for Bobolink (MECP 2021a) identifies three categories of
habitat as follows:

1. The nest and the area within 10 m of the nest.

2. The area between 10 m and 60 m of the nest or centre of approximated defended
territory.

3. The area of continuous suitable habitat between 60 m and 300 m of the nest or
approximated centre of defended territory.

Habitat mapping for Bobolink is provided on Figure 27.

The general habitat description for Eastern Meadowlark (MECP 2021b) identifies three
categories of habitat as follows:

1. The nest and the area within 10 m of the nest.

2. The area between 10 m and 100 m of the nest or centre of approximated defended
territory.

3. The area of continuous suitable habitat between 100 m and 300 m of the nest or
approximated centre of defended territory.

In 2019 multiple Eastern Meadowlarks were recorded during each of the three visits.
Habitat mapping for Eastern Meadowlark is provided on Figure 27.

Combined Bobolink and Eastern Meadowlark habitat mapping is also provided on
Figure 27. On the figure 60 m radius circles are shown for Bobolink and 100 m circles
are shown for Eastern Meadowlark, and the Category 2 habitat for each species occurs
where the circles overlap with the yellow stippled area representing suitable habitat for
both species. An open area to the north is excluded because it is partially treed and
almost surrounded by forest. A cultural savannah area at the south end is excluded
because of the tree cover. No Bobolink or Eastern Meadowlark were observed in either
area that was excluded. Approximately 18.7 ha is considered habitat for Bobolink and
Eastern Meadowlark, based on the 2019-2020 survey results and the general habitat
descriptions for both species.
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e Barn Swallow

The general habitat description for Barn Swallow (MECP 2021c) identifies three
categories as follows:

1. Nest
2. The area within 5 m of the nest
3. The area between 5 m and 200 m of the nest

The only structures within the MQEE study area are the Control Valve (CV) Huts which
are spaced along the East Cell watermain access road. These structures are not
suitable as nesting sites for Barn Swallows. They are box-like concrete structures with
no overhangs that might provide shelter and no ledges or other suitable features that
would allow for nest-building. GEC has been onsite regularly since the East Cell Water
Management System (WMS) was constructed in 2011 and no bird nests have been
observed on the CV Huts since then. GEC also recently consulted with staff responsible
for the operation of the WMS, who reported no signs of birds nesting on the CV Huts.
Since there is no nesting habitat in the general vicinity, there is no habitat for Barn
Swallow under the general habitat description.

e Chimney Swift

The general habitat description for Chimney Swift (MECP 2021d) identifies three
categories of habitat as follows:

1. Human-made nest/roost, or a natural nest/roost cavity and the area within 90 m of
the natural cavity

2. Not applicable to this species

3. Not applicable to this species

There is no human made chimney or other structure within the MQEE study area that is
suitable as a Chimney Swift nest site. Although now apparently quite rare, swifts may
use hollow (living or dead) large diameter cavity trees/snags within mature and old
growth forests as nest/roost sites. The trees or snags that are used are usually greater
than 50 cm DBH (COSEWIC 2018). There are no suitable nest/roost trees within the
proposed extraction area, but some may exist within the adjacent forest.

The single observation of Chimney Swift made on May 30, 2020, could represent a very
late migrant or a relatively early breeder.

The potential effects of the proposed MQEE on Bobolink and Eastern Meadowlark
habitat are discussed in Section 16.1.3.
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6.1.4 Bats

Four endangered bat species were documented during the bat acoustical study
completed in June 2021: Little Brown Myotis, Northern Myotis, Eastern Small-footed
Myotis, and Tri-colored Bat.

For the three myotis species, a summary of their relevant biology and behaviour is
presented prior to presenting the results. The summaries provide a discussion on the
potential for Woodland B and hedgerows to provide maternal roosting habitat for the
species. Finally, a discussion is provided on the significance of the habitat for the
species.

6.1.4.1 Little Brown Myotis
Roosting Ecology and Behaviour — Little Brown Myotis

In human-settled areas such as southern Ontario, the Little Brown Myotis greatly prefers
to roost in or on buildings or other anthropogenic features during the period when
females are pregnant and caring for pups. Maternity colonies now occur most
commonly in buildings and less in suitable natural habitats (van Zyll de Jong 1985).
Near Cambridge, radio-tracked Little Brown Myotis used tree roosts predominantly after
the young were independent (Sandilands and Morningstar in prep.).

Nonetheless, some Little Brown Myotis roost in trees and other natural cavities and
crevices during the maternal season. Even in building roosts that have been used
traditionally for several decades, females frequently switch roosts within a year even
during the maternal season. Very limited site fidelity is exhibited for tree roosts which
are often only used for one or two nights (Fabianek et al. 2015; Fenton 1970; Jung et al.
2004).

For maternal roosting in forests, the Little Brown Myotis has definite habitat preferences.
Preferred woodlands include those that are very mature or old growth with limited
subcanopy and very large trees and an abundance of cavity trees. Younger forests are
used if there are gaps in the canopy with a cluster of cavity trees associated with the
gaps. The clustering of suitable cavity trees is important because several individuals of
this species often roost together and frequently move among the cavities (Jung et al.
1999; Olson and Barclay 2013). Near Sudbury, the Little Brown Myotis used canopy
trees that were as tall, or taller, than the forest canopy and appeared to avoid snags that
were in the subcanopy. Occupied cavity trees were surrounded by a low density of
small trees 7.5-15 cm DBH (Jung et al. 2004).

The Little Brown Myotis has specific requirements for cavity trees. It seldom uses
cavities that are less than 10 m above the ground. It also tends to mostly use cavities in
larger trees. Large cavities are important because the roost must be warmer than the
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ambient temperature to allow rapid development of the fetus and pup. Roosts typically
have a temperature of 32°C or higher (Anthony et al. 1981; Barclay 1982). In trees, this
can usually only be attained in larger cavities where several bats can huddle together to
thermoregulate. Consequently, usually only large trees are selected for roosting. Most
roosts are situated in trees 45 to 50 cm DBH and larger whereas those as small as 25
cm DBH are rarely used (Olson and Barclay 2013).

Another factor that influences roost selection is the proximity of good foraging habitat.
The Little Brown Myotis preferentially forages over water where it is present, but
woodland edges are also favoured. Females prefer to roost close to their primary
foraging areas to minimize time and energy in capturing and delivering food to the pup
in the roost. Several studies have demonstrated that this species roosts closer to water
than random (Adams and Thibault 2006; Kalcounis-Ruppell et al. 2005; Thomas et al.
2021). In the Cambridge study area, roosts averaged 66 m from water compared with
559 m for random sites (Sandilands and Morningstar in prep.).

Little Brown Myotis usually leave the roost at or very shortly after sunset. At the
Cambridge site, there was a general exodus around sunset, or even slightly before that,
with most movement out of the roost completed by half an hour later (Sandilands and
Morningstar in prep.). Henry et al. (2002) reported that some bats did not leave the
roost until an hour after sunset. Similar to other studies, the results were somewhat
confounded because some bats returned to the roost before that. Females commence
foraging as soon as they leave the roost. Those with pups return to feed them, usually
around midnight and one or two more times during the night. They also go on another
foraging trip just before dawn. So, there may be movement in and out of the roost all
night. This is particularly true of roosts in buildings. Bats that are not using the roost as
a maternal site may enter around midnight and rest until shortly before dawn before
going on their next foraging bout.

All these factors help to determine if a recorded call represents a bat that may be using
the area as a maternal roost. The suitability of the habitat and the time that the call was
made must both be considered. Interpretation may be difficult due to the presence of
roosting males or females that are not in a reproductive condition, as well as bats that
are simply foraging.

Potential for Woodland B to Provide Maternal Roosting Habitat for
Little Brown Myotis

The structure of Woodland B is suitable for Little Brown Myotis roosting. The canopy is
open with gaps and there are a number of potential roosts within it. It is also good
foraging habitat. There is an abundance of forest edge and the internal canopy gaps are
also suitable for foraging. The open canopy with a lack of a tall subcanopy allows bats
to travel under the canopy unhindered by vegetation. The Little Brown Myotis does not
regularly forage under forest canopy, but may in this case due to the small size of
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Woodland B and the large openings within it. Woodland B is not close to a pond, with
Pond V2 being the closest, some 350 m away. Most roosts are in close proximity to
water where females can travel back and forth between the roost and foraging site with
minimal energy expenditure. The presence of the CV huts with their abundant insect
populations may compensate in part for the lack of a close source of water.

The quality of the cavities within Woodland B is generally low for the Little Brown
Myotis. It prefers cavities that are more than 10 m from the ground in trees 45 cm DBH
or larger, although it may occasionally use smaller trees and lower cavities. Only one
cavity was more than 10 m above ground (14 m), although two others were 10 m up.
Only two cavity trees had a DBH of 45 cm or greater, and these were also trees with
cavities at or above 10 m. Thus, there were only two high quality cavity trees within
Woodland B. The potentially good cavity trees were Numbers 101 and 104. Both are in
areas of Woodland B where they are more distant from internal gaps in the forest and
forest edge. The Cambridge population of Little Brown Myotis selected roosts that were
easily accessible such as supercanopy pines as well as maples and oaks at the very
edge of woodlots or in hedgerows (Sandilands and Morningstar in prep.). This does not
mean that these two cavities in Woodland B will not be used as roosts, but diminishes
the probability.

The cavities in the copse of trees where Detector 07 was located were all unsuitable,
being quite low in small trees.

Although there are potentially two good roost trees within Woodland B, there is no
concentration of roost trees as is generally preferred by the Little Brown Myotis. The
Little Brown Myotis generally roosts communally in clusters of roosts and frequently
moves among them during the maternal period.

Table 16 summarizes the number of bat calls recorded by the detectors in Woodland B
within an hour of sunset. In some other surveys it has been found that bats often exit
roosts near sunset or even earlier rather than waiting until dusk. Bats may also leave
roosts in wooded areas earlier because it gets darker sooner.

The results from this study have confirmed this, with bats detected as early as 6
minutes before sunset. A total of 175 bat calls were recorded in Woodland B from
before sunset until dusk. Therefore, the general exodus from roosts was around sunset
rather than at dusk.

The small copse of trees loosely connected to Woodland B where Detector 07 was
located had little bat activity in the hour after sunset. Only 4 calls were recorded during
this period over the 14 nights and they tended to be later in the evening. This supports
the conclusions about the habitat and quality of cavities in this area that it is generally
unsuitable for roosting Little Brown Myotis. The acoustical survey confirmed that there
were no roosts in this area.
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There was limited detection of Little Brown Myotis early in the evenings at Detector 08.
Although there was a total of 34 recorded calls within an hour of sunset, only 11
occurred within a half hour of sunset when most emergences from roosts should occur.
In addition to being relatively sparse, the records were sporadic. No bats were detected
within a half hour of sunset on 5 of the 14 nights; no bats were detected within an hour
of sunset on 1 night. It is concluded that there is no evidence of Little Brown Myotis
roosting in the vicinity of this detector.

Detector 09 recorded the most calls within an hour of sunset (189), including several
that were at or slightly before sunset. On most nights, some were detected early in the
evening, but there were some nights when the first records occurred later. These
probably represented bats that had already emerged somewhere else and were simply
foraging in the area. Bats were not detected early at this site on June 8, 16, 17, and 19,
about 29% of sampling nights. Despite having the largest number of calls within an hour
of sunset, activity was not particularly high. The mean number of calls within an hour
after sunset recorded nightly was only 13.5 with a mean of only 8.4 within a half hour
after sunset. In addition, some of the calls may have represented multiple calls by a
single bat. One of the best potential roost trees (104) is near where this detector was
deployed.

Females that have pups return to the roost between 0000 and 0100 h to feed them. If a
roost is present, there should be calls very early in the evening as well as around
midnight. In the case of Detector 09, this occurred on 9 of the 14 nights. The results for
Detector 09 are not definitive and it is possible that very small numbers of Little Brown
Myotis roosted in this area on an occasional basis.

Detector 10 recorded about a third of the number of calls (61) within an hour of sunset
as did Detector 09. Calls were detected as early as 6 minutes before sunset. Early
recordings of bats were sporadic in nature, with none detected within half an hour of
sunset on June 8, 14, 15, 16, or 17, 36% of the sampling nights. Numbers were
consistently low with a mean of 4.4 recordings per night within an hour of sunset and
3.2 within a half hour of sunset. Both early morning and after-midnight calls occurred on
7 of the 14 sampling nights. It is possible that one or two Little Brown Myotis
occasionally roosts in the vicinity of this detector.

Although the early recordings prior to sunset suggest that bats are leaving a nearby
roost, this is not necessarily the case. At another site in open habitat where there was
no potential for roosts to occur, calling Little Brown Myotis were documented as early as
2 minutes before sunset (Goodban Ecological Consulting Inc. and Gray Owl
Environmental Inc. 2017).
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Potential for the Hedgerows to Provide Maternal Roosting Habitat for
Little Brown Myotis

The hedgerows have limited potential to support maternal roosts of the Little Brown
Myotis. Only 5 cavity trees were present and only 1 of these had potential roosting
habitat (peeling bark) more than 10 m from the ground. For those trees with cavities, the
cavities were only 3 to 8 m above ground.

Table 17 summarizes the number of Little Brown Myotis calls recorded in the
hedgerows at each detector within 1 hour of sunset. Detector 07 did not record any calls
during this period so it definitely is not functioning as a roost.

Detector 08 had 26 records of bat calls within an hour of sunset, a mean of 4.3 per
night. Sixteen of these occurred within a half hour of sunset and only 10 occurred within
15 minutes of sunset. There was no pattern to the early evening calls, with calls near
sunset occurring on only two nights.

Both Detector 09 and Detector 10 had 15 records of Little Brown Myotis calls, a mean of
2.5 per night. Similarly, there was no pattern to the early evening calls. Early calls were
documented in 3 of 6 nights at Detector 09 with only 2 nights with consecutive early
calls. The exact pattern occurred at Detector 10 on the same nights.

When early evening calls occurred, they were single records well spaced in time. In
addition, bats were often detected at Detectors 09 and 10 within a few seconds of each
other. This suggests that these records were of bats flying along the hedgerow foraging
or travelling to foraging areas.

It is concluded that the hedgerows do not provide roosting habitat for the Little Brown
Myotis. Records of calls were obtained in the hedgerows as early as 6 minutes before
sunset, similar to within Woodland B. This indicates that this bat may already be out
foraging by this time.

Discussion — Little Brown Myotis
The hedgerows do not provide any habitat for roosting Little Brown Myotis.

Woodland B is considered marginal roosting habitat for the Little Brown Myotis. This is
because of the relatively small size of most of the cavity trees, the fact that few cavities
were as high as generally preferred by this species, and that there is no clustering of
suitable cavities that can be used by a colony of Little Brown Myotis. Only 2 cavity trees
were suitable when all of this species’ preferences for cavities were considered.

An analysis of the calls indicated that there was some potential for Woodland B to
support maternal roosts of the Little Brown Myotis on a sporadic basis. This was based
on the presence of calls before or shortly after sunset combined with those after
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midnight when females should be returning to feed pups. These results are very
conservative because they are confounded by foraging bats that may occur very early in
the morning as well as after midnight.

6.1.4.2 Northern Myotis
Roosting Ecology and Behaviour — Northern Myotis

Unlike the Little Brown Myotis which commonly roosts in isolated trees, the Northern
Myotis typically roosts under the canopy of deciduous and mixed forests. Roosts are
most often in large cavities and cracks in trees that can accommodate numerous bats,
but it may also roost under extensive sheets of exfoliating bark. It selects large trees for
roosting. In Michigan, the mean DBH of roost trees was 65 cm and the mean height of
roosts above ground was 10.7 m (Broders and Forbes 2004; Foster and Kurta 1999;
Garroway and Broders 2008; Henderson and Broders 2008). Similar to the Little Brown
Myotis, the Northern Myotis frequently switches roost sites and roosts tend to be
clustered together (Caceres and Barclay 2000).

The Northern Myotis differs from the Little Brown Myotis in its foraging habitat
preferences. It prefers to forage under the forest canopy, down to a height of 1 to 3 m
above ground, and often gleans insects from twigs. It is much less likely to occur in
open habitats, but may forage above ponds (van Zyll de Jong 1985).

Potential for Woodland B to Provide Maternal Roosting Habitat for
Northern Myotis

Woodland B is generally unsuitable for roosting Northern Myotis. It requires mature
forests and roosts in very large trees. In contrast, Woodland B is intermediate in age
and none of the trees even approach the mean size of trees that it selects for roosts.

Woodland B is good foraging habitat for the Northern Myotis. This species preferentially
forages under the tree canopy of forests. The lack of a tall subcanopy in Woodland B
allows it to forage unconstrained by vegetation. Its preference for foraging under the
canopy is demonstrated in the number of calls recorded by the various detectors. Only
one was detected by Detector 07 which is a small copse of trees, whereas it was
common to abundant at the recorders within Woodland B.

The acoustical survey confirmed that the Northern Myotis was not roosting within
Woodland B. At all detectors combined, only 64 calls were recorded by 15 minutes after
sunset (out of a total of 1,024 calls). The earliest (and only) early record at Detector 08
was 7 minutes after sunset; 4 minutes after sunset at Detector 09, and 2 minutes before
sunset at Detector 10 were the respective earliest records. The majority of records were
10 minutes or more after sunset.
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The earliest recorded time for the Northern Myotis was 4 minutes later than the earliest
Little Brown Myotis record. Most Northern Myotis records occurred after the Little Brown
Myotis had been out foraging for at least 10 minutes.

Results indicate that the Northern Myaotis is travelling from distant roosting areas to
forage within Woodland B.

Potential for the Hedgerows to Provide Maternal Roosting Habitat for
Northern Myotis

The Northern Myaotis is not known to roost in isolated trees outside of woodlands, so the
hedgerows do not provide roosting habitat for this species. In addition, the cavity trees
in the hedgerows are much smaller than this species prefers.

The hedgerows do not provide maternal roosting habitat for the Northern Myotis.

6.1.4.3 Eastern Small-footed Myotis
Roosting Ecology and Behaviour — Eastern Small-footed Myotis

Limited study has been conducted on the Eastern Small-footed Myotis, so there is little
information about its ecology. Unlike other Ontario species of bats, the Eastern
Small-footed Myotis roosts predominantly in crevices and cracks within rocks
(Humphrey 2017; van Zyll de Jong 1985). In West Virginia, it roosted at ground level in
talus slopes and rock fields (Johnson et al. 2011). It has also been reported roosting in
crevices in bridges (Thomson 2013) and rarely in trees (Thomson 2013) and buildings
(Hitchcock 1955).

Potential for the Proposed Extension to Provide Maternal Roosting Habitat for
Eastern Small-footed Myotis

There is no potential for the proposed extension to provide maternal roosting habitat for
the Eastern Small-footed Myotis. There are no bedrock outcroppings in Woodland B or
anywhere within the proposed extraction area, although some field stones have been
piled in old fence lines.

Bedrock outcrops are widespread and common throughout the Halton Forest North
Area of Natural and Scientific Interest (ANSI), as well as throughout much of the 35 km?
Halton Forest. These are likely the source of the Eastern Small-footed Myotis detected
during this study. It is also probable that some of the bat calls identified as Eastern
Small-footed Myotis were actually Northern Myotis. The Eastern Small-footed Myotis
was not common in the study area with a mean of 7 calls per night and this number is
probably inflated.
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6.1.4.4 Tri-colored Bat

The Tri-colored Bat roosts mostly in trees in dead or alive leaf clusters, in arboreal
lichens, and also in buildings, usually in association with the Little Brown Myotis
(Humphrey and Fotherby 2019).

Only two calls of the Tri-colored Bat were documented, both in Woodland B by Detector
08. They occurred on different nights, with one recorded on June 17 and the other on
June 19. Both records were after midnight at 0019 h and 0051 h.

The timing of these calls is much later than would be expected of a bat at a maternal
roost. It is most likely that these records were of a foraging bat in each case. It is
concluded that there is no maternal roosting habitat present for the Tri-colored Bat. It is
also not significant foraging habitat, given that only a single call was recorded on two
different nights.

6.1.4.5 Summary of Habitat of Endangered Bat Species

Four endangered bat species were documented during the study: Little Brown Myaotis,
Northern Myotis, Eastern Small-footed Myotis, and Tri-colored Bat.

It is concluded that there is no maternal roosting habitat within the proposed extension
for the latter three species. The Northern Myotis foraged commonly in the area, but
there were no suitable roost trees available for it and the acoustic survey confirmed that
it was documented later in the evening than the Little Brown Myotis, suggesting that it
travelled from more distant roosts. The Eastern Small-footed Myotis roosts almost
exclusively in cracks and crevices of rocks on the ground, habitat that is absent within
the MQEE extraction area. Only two isolated records of the Tri-colored Bat were
obtained, both after midnight. These bats were simply flying by or foraging within the
area.

The hedgerows did not provide any roosting habitat for the Little Brown Myotis, nor did
the small copse of trees south of Woodland B. There were only two cavity trees within
Woodland B that appeared suitable as maternal roosts for this species. Results of the
acoustical survey were equivocal. It is possible that roosting occurred within Woodland
B on a sporadic basis. This is based on the occurrence of early evening records that
may be associated with bats leaving a roost coupled with records shortly after midnight
that may represent females returning to the roost to feed their pups. These results may
be influenced by bats that are simply foraging at these periods. In addition, the sex of
the bats cannot be determined by the calls and it is possible that males may roost within
Woodland B.

A conservative approach has been taken and it is concluded that a portion of
Woodland B may occasionally provide maternal roosting habitat for the Little Brown
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Myotis. Only two cavity trees (CT101 and CT104) met all the criteria for a suitable
cavity. The potential effects of the proposed MQEE on Little Brown Myotis maternal
roosting habitat are discussed in Section 16.1.4.

6.2 Unconfirmed Endangered and Threatened Species

The NHIC database contains records of a “Restricted Species” and Redside Dace
(Clinostomus elongatus) from the general vicinity of the MQEE study area.

The “Restricted Species” is likely American Ginseng (Panax quinquefolius). This
species is Endangered in Ontario. GEC has observed American Ginseng in the local
area over the years, but not within the MQEE study area.

Redside Dace occurs in pools and slow-moving areas of small streams and headwaters
with a gravel bottom. There is no suitable habitat for Redside Dace in the MQEE study
area.

6.3 Summary of Habitat of Endangered and Threatened Species

Habitats of the following Endangered and Threatened Species were confirmed within
the MQEE study area:

e Butternut (Endangered)

e Jefferson Salamander (Endangered)

e Unisexual Ambystoma (Jefferson Salamander dependent population) (Endangered)
e Chimney Swift (Threatened)

e Bobolink (Threatened)

e Eastern Meadowlark (Threatened)

Four species of Endangered bats were recorded from the MQEE study area: Eastern
Small-footed Myotis; Little Brown Myotis, Northern Myotis and Tri-colored Bat. A
conservative approach to identifying habitat has been taken and it is concluded that a
portion of Woodland B may occasionally provide maternal roosting habitat for the Little
Brown Myotis. Only two cavity trees (CT101 and CT104) met all the criteria for a
suitable cavity tree.

The potential effects of the proposed MQEE on habitats of Endangered and Threatened
species are discussed in Section 16.1.

7.0 SIGNIFICANT WETLANDS IN ECOREGION 6E

Significant Wetlands and Unevaluated Wetlands are shown on Figure 6 and others in
this report. The mapping from within the MQEE study area (see Figure 8) is based on
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available Land Information Ontario (LIO) wetland mapping with refinements made by
GEC based on field investigations and the use of aerial photography and topographic
mapping layers. Outside of the MQEE study area, LIO wetland mapping is relied upon.

Within the MQEE study area, Wetlands V2, W36, W41 and W46a-f are Provincially
Significant Wetlands. Wetland U1 was mapped as Unevaluated Wetlands. Wetland
W56 was not mapped by LIO.

Wetland U1 presently lacks a suitable springtime high water level and hydroperiod of
suitable duration to support amphibian breeding. Under existing conditions, GEC would
not ordinarily recommend its inclusion within the Halton Escarpment Wetland Complex
because it functions as an ecological trap for breeding frogs, toads and salamanders.
However, GEC has recommended retaining Wetland U1 with a 50 m buffer to the
extraction limit since there was breeding evidence for Jefferson Salamander and
Unisexual Ambystoma (Jefferson Salamander dependent population) in 2019 and 2020.
As described later in Sections 13.0 and 16.2, the wetland hydrology in Wetland U1 will
be enhanced over existing conditions using the Water Management System (WMS).
This will result in higher springtime water levels and a hydroperiod that is optimal for the
successful reproduction of amphibians, including the Jefferson Salamander and
Unisexual Ambystoma (Jefferson Salamander dependent population).

Wetland W56 is a small, minor feature with a short, ephemeral hydroperiod. GEC would
not ordinarily recommend its inclusion within the Halton Escarpment Wetland Complex.
W56 is located within the Significant Woodland and it will be protected from any
dewatering influences from the MQEE through mitigation via the WMS, as described
later in Sections 13.0 and 16.2.

The potential effects of the proposed MQEE on wetlands are discussed in Section 16.2.

8.0 SIGNIFICANT WOODLANDS IN ECOREGION 6E

Discussion on woodlands is provided below under the following headings: Woodland A,
Woodland B and Significant Woodlands in the MQEE study area. Refer to Figures 28
to 30.

GEC considered provincial criteria for defining significant woodlands, along with the
following Regional Official Plan Policies:

277. SIGNIFICANT WOODLAND means a Woodland 0.5 ha or larger determined
through a Watershed Plan, a Sub-watershed Study or a site-specific Environmental
Impact Assessment to meet one or more of the four following criteria:

(1) the Woodland contains forest patches over 99 years old,
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(2) the patch size of the Woodland is 2 ha or larger if it is located in the Urban
Area, or 4 ha or larger if it is located outside the Urban Area but below the
Escarpment Brow, or 10 ha or larger if it is located outside the Urban Area but
above the Escarpment Brow,

(3) the Woodland has an interior core area of 4 ha or larger, measured 100m
from the edge, or

(4) the Woodland is wholly or partially within 50 m of a major creek or certain
headwater creek or within 150m of the Escarpment Brow.

295. WOODLAND means land with at least: 1000 trees of any size per ha, or 750 trees
over 5 cm in diameter per ha, or 500 trees over 12 cm in diameter per ha, or 250 trees
over 20 cm in diameter per ha but does not include an active cultivated fruit or nut
orchard, a Christmas tree plantation, a plantation certified by the Region, a tree nursery,
or a narrow linear strip of trees that defines a laneway or a boundary between fields. For
the purpose of this definition, all measurements of the trees are to be taken at 1.37 m
from the ground and trees in regenerating fields must have achieved that height to be
counted.

Regional Official Plan Section 295 is based on the Forestry Act (1990) definition of
‘woodlands.”

GEC also considered Section 2.9 of the Niagara Escarpment Plan (2017):

2.9 Mineral Aggregate Resources

The objective is to ensure that mineral aggregate operations and their accessory uses
are compatible with the Escarpment environment and to support a variety of
approaches to rehabilitation of the natural environment and provide for re-designation to
land use designations compatible with the adjacent land uses.

1. Notwithstanding Part 2.7.2 and subject to compliance with all other relevant
policies of this Plan, mineral aggregate operations, wayside pits and quarries,
and any accessory use and accessory facility thereto, may be permitted in key
natural heritage features and any vegetation protection zone associated
therewith, except for:

a) wetlands;
b) significant woodlands, that are not young plantation or early

successional habitat (as defined by the Ministry of Natural Resources and
Forestry).
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The definition of “early successional habitat” used by GEC is from the Greenbelt Plan
2005 - Technical Definitions and Criteria for Key Natural Heritage Features in the
Natural Heritage System of the Protected Countryside Area

8.1 Woodland A

Woodland A is a small 1.18 ha feature located on the northeast side of Townline,
opposite the northeast end of the Cox Tract. The boundary of Woodland A is mapped
on Figure 28.

The trees growing in Woodland A are a mix of Scots Pine (+), Red Pine, Trembling
Aspen and Green Ash, with a few scattered Black Walnut and White Birch. Some of the
Scots Pine (+) and Red Pine, and almost all of the Black Walnut are growing in rows,
but others appear to be natural regeneration. The conifer species were planted in the
Cox Tract circa 1950, providing an upwind seed source for Scots Pine and Red Pine.
There are some more open, scrubby patches within this unit. It was classified by GEC
as Mixed Forest (FOM), although some parts appear to be Coniferous Plantation
(CUP3). The site history and unusual mix of dominant tree species does easily fit into
the ELC system of vegetation community classification. Groundcovers are sparse under
the dense conifers and weedy in more open patches.

Woodland A does not appear at all on the 1989 air photo and the general area lacked
trees at that time. A few trees are evident on the 1995 air photo and even more appear
on the 1999 air photo. This indicates that Woodland A is less than 30 years old and
most of it is younger than that.

Tree density plots were sampled in Woodland A by J. Jackson and A. Goodban on
October 30 and November 8, 2020. The purpose of the plot sampling was to determine
if the feature met the Forestry Act definition of woodland, consistent with Section 295 of
the Regional Official Plan, and to determine if it constitutes early successional habitat as
defined by MNRF. The results of the tree density plot sampling are provided in Table
18. Nine (9) plots with a radius of 4 or 5 m were sampled and all trees within each plot
were tallied. Trees were tallied in the following diameter classes: 0-5 cm, 6-9 cm, 10-12
cm, 13-20 cm, 21-24 cm and 25+ cm. The majority of the trees tallied were in the
smallest diameter class (0-5 cm), with 149 trees being tallied. Nineteen (19) trees were
in the 6-9 cm diameter class, eight (8) were in the 10-12 cm class, 16 were in the 13-20
cm class, one was in the 21-24 cm class and three were 25+ cm. Woodland A is clearly
a young stand of trees.

Table 19a presents the tree density analysis, where the number of trees per plot was
extrapolated to give the number of trees per hectare, for various size classes. For each
size class within a given plot, it is indicated whether the Forestry Act definition of
woodland is met. Table 19b presents the tree density summary for the following size
classes: any size, 6+ cm, 13+ cm and 21+ cm. The “any size” category and the 6+ cm
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category satisfied the woodland definition but the larger size classes did not, because
only five (5) trees 21+ cm were tallied amongst the nine (9) plots. In summary,
Woodland A does meet the Forestry Act definition of woodland.

The Niagara Escarpment Plan makes reference to woodlands that are early
successional habitat. To determine whether Woodland A constitutes early successional
habitat, the definition provided in the Greenbelt Plan 2005: Technical Definitions and
Criteria for Key Natural Heritage Features in the Natural Heritage System of the
Protected Countryside Area (OMNR 2012) was used. The Greenbelt Plan definition of
early successional habitat is based on the earlier Paper 7 — Identification and Protection
of Significant Woodlands from the Oak Ridges Moraine Conservation Plan Technical
Paper Series.

The definition of early successional habitat is provided below:

“Early successional habitat”, for the purposes of Section 4.3.2.3a of the
Greenbelt Plan, is a previously non-wooded, currently regenerating area in
which:

(@) thereis less than 2 square metres of basal area per hectare in
trees that are 10 centimetres or more in diameter from any species
listed in Table A; and

(b) there is less than 2 square metres of basal area per hectare in
trees that are 25 centimetres or more in diameter from any
combination of species listed in Table A of this technical paper
plus white ash (Fraxinus americana), black cherry (Prunus
serotina), white-cedar (Thuja occidentalis), white elm (Ulmus
americana) or red elm (Ulmus rubra).

There is no “Table A” in the Greenbelt Plan 2005: Technical Definitions and Criteria for
Key Natural Heritage Features in the Natural Heritage System of the Protected
Countryside Area document. However, Appendix D of that document does list the
following as late successional or site-restricted tree species:

Abies balsamea - Balsam Fir Betula lenta — Black Birch

Acer nigrum - Black Maple Carpinus caroliniana - Blue-beech

Acer pensylvanicum - Striped Maple Carya cordiformis - Bitternut Hickory
Acer rubrum - Red Maple Carya glabra — Pignut Hickory

Acer saccharinum - Silver Maple Carya laciniosa — Shellbark Hickory
Acer saccharum - Sugar Maple Carya ovata - Shagbark Hickory
Asimina triloba - Pawpaw Castanea dentata — American Chestnut
Betula alleghaniensis - Yellow Birch Celtis occidentalis - Hackberry
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Cephalanthus occidentalis - Buttonbush

Cornus florida — Flowering Dogwood
Euonymus atropurpurea — Wahoo
Burning-bush

Fagus grandifolia - Beech
Fraxinus nigra - Black Ash
Juglans cinerea - Butternut
Juglans nigra - Black Walnut
Larix laricina - Tamarack
Liriodendron tulipifera — Tulip-tree
Magnolia acuminata — Cucumber
Magnolia

Malus coronaria — Wild Crabapple
Morus rubra — Red Mulberry
Nyssa sylvatica — Black Gum
Ostrya virginiana - Hop-hornbeam
Picea glauca - White Spruce
Picea mariana - Black Spruce
Pinus resinosa - Red Pine

Pinus strobus - White Pine

Quercus alba - White Oak

Platanus occidentalis — Sycamore
Ptelea trifoliata — Hoptree

Quercus alba — White Oak

Quercus bicolor — Swamp White Oak
Quercus ellipsoidalis — Hill's Oak
Quercus macrocarpa - Bur Oak
Quercus muehlenbergii — Chinquapin
Oak

Quercus palustris — Pin Oak
Quercus rubra - Red Oak

Quercus shumardii — Shumard Oak
Quercus velutina - Black Oak
Sassafras albidum - Sassafras
Sorbus americana - American
Mountain-ash

Staphylea trifolia - Bladdernut

Tilia americana - Basswood

Tsuga canadensis - Hemlock

Ulmus thomasii - Rock Elm

The only species listed above that were sampled in Woodland A are Black Walnut and
Red Pine. The Black Walnut appear to have been planted, as do some of the Red Pine.
Only one Black Walnut in the 6-9 cm diameter class was recorded in Plot 9. Four Red
Pine were tallied in two of the nine plots: one in the 0-5 cm size class, one in the 6-9 cm
size class and two in the 13-20 cm size class. This means that only two trees from
Table 1 were recorded in Woodland A that were greater than 10 cm diameter at breast
height (dbh). If the two trees are both considered to be 20 cm dbh, the basal area per
hectare would be approximately 1.3 square meters which satisfies part a) of the early
successional habitat definition. It should also be noted that Red Pine are not native to
this part of southern Ontario, Red Pine was planted in the Cox Tract in 1951 and may
have subsequently been planted in Woodland A (post-1989) or seeds were carried from
the Cox Tract on the wind. For trees greater than 25 cm dbh, on four were tallied and
they were all Scots Pine (+). This means there was 0 square meters of basal area of
species listed in Table 1, plus White Ash, Black Cherry, White Cedar, White EIm and
Red EIm, so this satisfies part b) of the early successional habitat definition. Thus, it is
concluded that Woodland A qualifies as early successional habitat.

The Cox Tract haul road crossing is between 29 and 31 m wide, which means the
northeast end of the Cox Tract is considered a separate woodland, consistent with the
Natural Heritage Reference Manual (OMNR 2010). The Manual states that “Woodland
areas are considered to be generally continuous even if intersected by narrow gaps 20
m or less in width between crown edges.” Since the haul road is approximately 30 m
wide, the northeast end of the Cox Tract is a separate woodland that is 8.23 ha in size
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(including a former acoustic berm that is not treed). If the 1.18 ha Woodland A were
considered contiguous with the northeast end of the Cox Tract, the total woodland size
would be 9.41 ha which is below the 10 ha size threshold in the Region of Halton’s
definition of Significant Woodland above the Escarpment.

With regard to Woodland A, in summary:

e Woodland A meets the Forestry Act definition of woodland;
e Woodland A is considered early successional habitat as defined by OMNR; and,

e Woodland A would not be considered a Significant Woodland, even if Woodland A is
considered to be contiguous with the northeast end of the Cox Tract.

It is also noted that the northeast end of the Cox Tract is identified as Significant Wildlife
Habitat for Special Concern Bird Species in Section 9.3.1 of this report, so that area
would still qualify as a Key Feature in the Regional Natural Heritage System.

8.2 Woodland B and Hedgerow

The boundary of Woodland B is mapped on Figure 29. Woodland B and the treed
hedgerow (CUHa) along the common boundary between the MQEE licence area and
the East Cell are both mapped as part of the Region of Halton’s Natural Heritage
System (Map 1G of the Regional Official Plan).

Woodland B

Woodland B is located immediately northeast of Townline, just south of the East Cell
licence limit. It is 0.68 ha in size. A rural residence was formerly located just beyond the
southeast end of the feature mapped on Figure 29.

Woodland B is an upland deciduous forest 0.68 ha in area. It was classified as a
Dry-Fresh Sugar Maple — Hickory Deciduous Forest Type (FOD5-5). Woodland B is
intermediate in age with an average DBH of approximately 35 cm. The dominant trees
are a mix of Sugar Maple, Bitternut Hickory, declining/dead White Ash, Black Cherry
and Red Oak. Many of the Bitternut Hickory are damaged, presumably from the 2013
ice storm. The hickories that are forest-grown are tall with few lower branches and a
small crown. The canopy closure is approximately 60% and there are large gaps in the
canopy. At the southeast end, invasive groundcovers such as Periwinkle (Vinca minor
+) and Variegated Goutweed (Aegopodium podagraria +) carpet some areas in the
woodland, being relics of the former residential use.

At present Woodland B is 0.68 ha in size, as shown on Figure 29. In GEC'’s opinion this
feature meets the Woodland definition in Regional Official Plan Section 295.
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In order to be considered a Significant Woodland it is necessary for Woodland B to
meet at least one or more of the four criteria from Regional Official Plan Policy 277
listed below in italics. GEC has assessed Woodland B with respect to the four criteria
and the evaluation is provided for each criterion:

e 1) The Woodland contains forest patches over 99 years old.

Woodland B is intermediate in age and the trees had an average DBH of approximately
35 cm. There are a few larger Sugar Maple and Red Oak up to 52 cm DBH. There are
no forest patches over 99 years old. Woodland B does not satisfy this criterion for
woodland significance.

e (2) The patch size of the Woodland is 10 ha or larger if it is located outside the
Urban Area but above the Escarpment Brow.

Woodland A is 0.68 ha in size, as mapped on Figure 29. The hedgerow along the
common boundary between the MQEE and East Cell is not a woodland and is not
included in this area calculation (see discussion below under “Hedgerow [CUHa]’). The
woodland does not satisfy this criterion for woodland significance because it is less than
10 ha in size.

e (3) the Woodland has an interior core area of 4 ha or larger, measured 100m from
the edge, or

Woodland B does not contain any “interior core area”, because it is only 55-60 m wide.
The entire feature is only 0.68 ha in size. Woodland B does not satisfy this criterion for
woodland significance.

e (4) the Woodland is wholly or partially within 50 m of a major creek or certain
headwater creek or within 150m of the Escarpment Brow.

Woodland B is not located within 50 m of a major creek or certain headwater creek, nor
is it within 150 m of the Escarpment Brow. The Escarpment face is approximately 1.45
km east northeast of Woodland B. Woodland B does not satisfy this criterion for
woodland significance.

In summary, Woodland B does not meet any of the Region’s four criteria for woodland
significance or provincial criteria for significance. In GEC’s opinion this feature is not a
Significant Woodland.

Hedgerow (CUHa)

The hedgerow along the common boundary between the MQEE licence area and the
East Cell should not be identified as a Key Feature in the Regional Natural Heritage
System because ROP Policy 295 states that “Woodland ... does notinclude ... a
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narrow linear strip of trees that defines a laneway or a boundary between fields.” The
narrow hedgerow along the common boundary is a linear strip of trees along the
property line that historically defined the boundary between the two properties, along an
old laneway and between two fields. Hedgerows are not considered woodlands.
Further, the Natural Heritage Reference Manual (OMNR 2010) recommends minimum
widths for identifying Significant Woodlands in Section 7.3.2, where the following is
stated:

“Minimum patch width: This width is intended to exclude relatively narrow
linear treed areas such as hedgerows. The minimum average width for
significance can be related to the woodland size threshold being applied.
For example, a minimum 40 metre average width where the size threshold
is 4 hectares or less can be increased to a 60 m width where the size
threshold is 10 hectares or more.”

For the Acton Quarry Extension, the Region of Halton’s forester applied a minimum
woodland width of 60 m when identifying Significant Woodlands, as described in a letter
from the Region to the NEC dated December 1, 2011.

8.3 Significant Woodlands within the MQEE Study Area

The Significant Woodland that is located within the MQEE study area, outside of the
proposed extraction area, is part of the 706 ha Halton Forest North life science ANSI
which, in turn, is part of larger 35 km? Halton Forest which also includes the Halton
Forest South ANSI and Speyside Forest ANSI.

The boundary of the Significant Woodland was staked by A. Goodban and J. Jackson
on November 29 and December 6, 2020, in those areas where the woodland edge is in
proximity to the proposed extraction footprint and water management system footprint.

Areas of ash regeneration were excluded in those circumstances where the density of
other species would not meet the woodland definition. This approach was taken by the
Region’s forester in other cases.

The staked boundary was surveyed in by GHD’s surveyor and used on the figures in
this report. Elsewhere the boundary was mapped based on field observations and air
photo interpretation by GEC. The Significant Woodland Boundary is mapped on Figure
30 and on other figures in this report.

The staked boundaries may be reviewed in the field with the Region of Halton’s forester.

The potential effects of the proposed MQEE on Significant Woodlands are discussed in
Section 16.3.
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9.0 SIGNIFICANT WILDLIFE HABITAT (SWH)

The primary resource for determining what qualifies as Significant Wildlife Habitat is the
Significant Wildlife Habitat Technical Guide (SWHTG) prepared by OMNR (2000).
OMNREF (2015) has also prepared Significant Wildlife Habitat Ecoregion Criteria
Schedules (SWHECS) that may be used to assist in determining what constitutes
Significant Wildlife Habitat. The Natural Heritage Reference Manual (NHRM) (OMNR
2010) states that the SWHECS are a resource that may be used to determine which
features qualify as Significant Wildlife Habitat, but that the SWHTG “is still the
authoritative source for the identification and evaluation of Significant Wildlife Habitat”.

For the purposes of this study, GEC has relied predominantly upon the SWHTG to
determine what constitutes Significant Wildlife Habitat. As stated above, this is
consistent with the recommendations in the NHRM. There are also several significant
problems with the SWHECS that provide additional rationale for not using it. It is
inconsistent with some of the key planning policy and support documents, including the
Provincial Policy Statement, the NHRM, and the SWHTG. In addition, the scientific
credibility of the SWHECS is questionable. It is not defensible to identify a single
threshold for significance for a feature over an area as large and diverse as an
ecoregion; in some cases, the same threshold has been used for the entire province. In
contrast, the Region of Halton has different criteria for the identification of Significant
Woodlands depending upon whether a woodland is above or below the Escarpment
Brow. In addition, the SWHECS are designed to be used at a larger scale than the
SWHTG and are therefore less relevant. The SWHECS are used at the scale of
ecoregions whereas the SWHTG is used at the scale of individual municipalities. This is
important because the mandate for Significant Wildlife Habitat rests with planning
authorities and not the MNRF (now MNDMNRF). Nevertheless, GEC has applied the
SWHECS when it is appropriate to do so (e.g., Bat Maternity Colonies, Amphibian
Breeding Habitat [Woodland], Woodland Area-sensitive Bird Breeding Habitat).

The NHRM and the SWHTG identify four main types of Significant Wildlife Habitat:
seasonal concentrations of animals; rare and specialized habitats for wildlife; habitats of
species of conservation concern; and animal movement corridors. These are discussed
below in relation to the natural features within the MQEE study area.

9.1 Seasonal Concentrations of Animals

The SWHTG identifies 14 types of seasonal concentrations of animals that may be
considered Significant Wildlife Habitat, as follows:

e Winter deer yards
e Moose late winter habitat
e Colonial bird nesting sites
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e Waterfowl stopover and staging areas
e Waterfowl nesting areas

e Shorebird migratory stopover areas

e Landbird migratory stopover areas

e Raptor winter feeding and roosting areas
e Wild Turkey winter range

e Turkey Vulture summer roosting areas
e Reptile hibernacula

e bat hibernacula

e Bullfrog concentration areas

e Migratory butterfly stopover areas

Each of the 14 types of seasonal concentrations of animals are discussed below in
Section 9.1.1 (Seasonal Concentration of Animals — SWHTG).

Bat maternity colonies were not considered Significant Wildlife Habitat by the Significant
Wildlife Habitat Technical Guide (SWHTG; OMNR 2000) but they are by the Significant
Wildlife Habitat Ecoregion Criteria Schedules (SWHECS; OMNRF 2015). Bat maternity
colonies are discussed in detail in Section 9.1.2 (Bat Maternity Colonies).

9.1.1 Seasonal Concentrations of Animals - SWHTG
Winter Deer Yards

The MNRF has not identified any winter deer yards as occurring in this general area.
White-tailed Deer typically yard in dense coniferous forests that are adjacent to rich food
supplies such as corn fields in the agricultural south, or areas with abundant deciduous
shrubs in more northern areas. In the south, deer often do not yard because weather
conditions such as deep snow are not limiting to them. No signs of deer yarding were
observed within the MQEE study area.

Moose Late Winter Habitat
The MQEE study area is well south of the range of the Moose (Alces alces).
Colonial Bird Nesting Areas

Colonial nesting birds include certain species of herons, gulls, terns, and swallows. No
herons, gulls, or terns nested within the study area. Colonial swallows are limited to
those species that nest in natural situations and are predominantly Bank Swallows
(Riparia riparia) and Cliff Swallows (Petrochelidon pyrrhonota). Barn Swallows nest
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colonially, but rarely in natural habitats such as cliffs. No colonial bird nesting areas
were observed within the MQEE study area.

Waterfowl Stopover and Staging Areas

In spring and autumn, large numbers of waterfowl may stop and stage at wetlands or
even flooded agricultural fields to replenish their reserves prior to resuming migration.
There was no evidence of waterfowl staging at the site. Three species of waterfowl were
observed (Canada Goose, Mallard and Wood Duck), all in low numbers and primarily
during the breeding season.

It is concluded that the MQEE study area does not provide significant habitat as a
waterfowl stopover and staging area.

Waterfowl Nesting Areas

According to the SWHTG, most significant waterfowl nesting areas are relatively large
undisturbed upland areas adjacent to abundant ponds and wetlands. Wetlands V2, W41
and W46a and associated upland areas are the only potential nesting habitat.

Considering the low numbers of breeding waterfowl, it is concluded that there are no
significant waterfowl nesting areas within the MQEE study area.

Shorebird Migratory Stopover Areas

Shorebirds also stop over at key areas to refuel during migration. These sites typically
have soft, wet substrates that support an abundance of invertebrates. For certain
species, wet agricultural fields may be important stopover areas.

No migratory shorebirds were observed at the site. The Killdeer and Spotted Sandpiper
were the only shorebird species that were observed, and these were breeding species.
There is generally no good habitat for staging shorebirds present. It is concluded that
there are no significant shorebird migratory stopover areas within the MQEE study area.

Landbird Migratory Stopover Areas

The most important landbird migratory stopover areas occur within 5 km of the
shorelines of a Great Lake. The MQEE study area is approximately 27 km from Lake
Ontario. It is concluded that the area is not a significant landbird migratory stopover site.

Raptor Winter Feeding and Roosting Areas

Raptor winter foraging areas include meadows, pastures, hayfields, and open fields that
support abundant populations of small mammals such as mice and voles. Scattered
trees for perching are also required for most species. Winter wildlife surveys were
completed on January 16 and February 21, 2020, and only a single Red-tailed Hawk
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was observed in the open fields on January 16. It is concluded that the MQEE study
area does not provide significant raptor winter feeding and roosting areas.

Wild Turkey Winter Range

In winter, Wild Turkeys typically remain close to dense coniferous cover and select tall
conifers for roosting in at night. High-quality Wild Turkey winter habitat typically includes
seeps or springs. These provide a source of food and water.

At this latitude, the Wild Turkey may not restrict its movement to small areas because
snow cover may not be limiting. The forested portions of the MQEE study area supports
only scattered conifers such as Eastern Hemlock and White Pine. There are seeps and
a spring associated with Wetland W41, but this is the only notable example within the
MQEE study area. The seeps and spring associated with Wetland W41 are identified by
GEC as Significant Wildlife Habitat; they are discussed below under Seeps and Springs.

It is concluded that the MQEE study area does not provide significant winter habitat for
the Wild Turkey.

Turkey Vulture Summer Roosting Areas

Turkey Vultures prefer to roost on cliffs or tall dead trees where they can easily take
flight. Suitable roosting areas may support dozens or even hundreds of vultures.

Turkey Vultures were observed on quarry faces and in dead trees near the faces. GEC
did not identify these areas as Significant Wildlife Habitat for Turkey Vulture Summer
Roosting Areas because they are within the existing licenced areas in the Milton Quarry
Extension and the North Quarry.

Reptile Hibernacula
Wintering areas for both turtles and snakes may qualify as Significant Wildlife Habitat.

During the ecological surveys completed between 2019 and 2021, only a single
Snapping Turtle was observed. It was observed on June 6, 2020, moving northeast
from the turning circle at the southeast end of the driveable portion of Townline, towards
the forest. It was more than 500 m from the nearest wetland in the MQEE study area,
Wetland W41, and approximately 380 m northeast of the reservoir in the Main Quarry.

Snake surveys were completed on suitable days between late March and May each
year between 2019 and 2021. Four snake species were observed, but the observations
were limited to single individuals of a single species. No concentrations of snakes or mix
of snake species were observed during the snake surveys. Dolostone outcrops occur
extensively in the Halton Forest and some may be suitable as snake hibernacula, where
snakes can get below the frost line through fissures and weathered bedrock.
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No significant wintering areas for turtles or snakes were identified during the ecological
surveys.

Bat Hibernacula

Most bat species hibernate in caves or abandoned mines. The exception is the Big
Brown Bat that may hibernate in buildings, but buildings are not typically considered
Significant Wildlife Habitat for overwintering bats. Hibernacula for this species in
buildings typically occur where it also roosts at other times of the year.

There is no habitat present for hibernating bats within the MQEE study area.
Bullfrog Concentration Areas

The bullfrog was not recorded from the MQEE study area.

Migratory Butterfly Stopover Areas

Migratory butterfly stopover areas are restricted to areas within 5 km of the shoreline of
a Great Lake. The MQEE study area is approximately 27 km away from Lake Ontario.

9.1.2 Bat Maternity Colonies

Four not-at-risk bat species were detected during the survey. These included the Big
Brown Bat, Hoary Bat, Silver-haired Bat, and Red Bat. Bat maternity colonies were not
considered Significant Wildlife Habitat by the Significant Wildlife Habitat Technical
Guide (SWHTG; OMNR 2000) but they are by the Significant Wildlife Habitat Ecoregion
Criteria Schedules (SWHECS; OMNRF 2015).

The SWHECS provide criteria for only the Big Brown and Silver-haired Bats. Maternal
roosting habitat for the Hoary and Red Bats is not considered Significant Wildlife
Habitat. Even if their habitat could be designated significant, there is no significant
roosting habitat for either of these species within the study area. Both species were
relatively uncommon within the study area and there was no indication that either of
them roosted on site. There were more Hoary Bats than Silver-haired Bat calls. A Hoary
Bat call even early in the evening may not be indicative of a roosting bat. This species
travels considerable distances with limited site fidelity. It has been demonstrated moving
more than 250 km in a single night in southern Ontario (Morningstar and Sandilands
2019).

According to the SWHECS, only those roosts found within woodlots may qualify as
Significant Wildlife Habitat. Habitat criteria for identifying potential maternity colonies
include mature deciduous or mixed forests with more than 10 large diameter (<25 cm
DBH) cavity trees. Woodland B is only intermediate in age, but for the purpose of the
analysis it is considered old enough to meet the age criterion.
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Big Brown Bat

The 4 detectors in Woodland B recorded a total of 39 Big Brown Bat calls that occurred
within 30 minutes of sunset. Eighteen of these were recorded by Detector 07 which is
not part of Woodland B. The total number of earlier calls within Woodland B was only 21
over the 14-night survey period (an average of 1.5 per night). The Big Brown Bat was
sporadic in occurrence and was not detected earlier in the evening on some nights.

The earliest that a Big Brown Bat was recorded was 7 minutes after sunset, 13 minutes
later than the first Little Brown Myotis records. This disparity was not because the Big
Brown Bat emerges from roosts later than the Little Brown Myotis. van Zyll de Jong
(1985) reported that it exited roosts early and Banfield (1974) noted that it was often
seen flying in broad daylight.

Most recordings of the Big Brown Bat were 15 minutes or more after sunset. This
indicates that these bats were simply foraging in the area and did not roost in Woodland
B.

To qualify as Significant Wildlife Habitat for a maternal roosting colony, more than 10
Big Brown Bats must be using the area as a roost (OMNRF 2015). The data indicate
that it is highly unlikely that any Big Brown Bats ever roosted within Woodland B. This
conclusion is based on the facts that there was no concentration of early-evening calls
and no calls were detected on some nights. Overall numbers of calls were also low.
Within Woodland B, a maximum of 3 calls were detected on a single night within a half
hour after sunset; mostly a single record was obtained on nights when it was present.

Woodland B does not qualify as Significant Wildlife Habitat as a maternal roosting
colony for the Big Brown Bat.

Silver-haired Bat

OMNR (2015) provided additional criteria for determining if there was potential for a
wooded area to provide maternal roosting habitat for the Silver-haired Bat. It prefers
older forests with at least 21 snags per ha. Woodland B does not appear to meet these
criteria. It is not an older forest and its snag density is only 15 per ha. The data are
analyzed below despite the fact that Woodland B does not meet the general criteria for
Silver-haired Bat Significant Wildlife Habitat.

The 4 detectors in Woodland B recorded a total 32 Silver-haired Bat calls, of which 29
were in the woodlot proper. All records were later than 30 minutes after sunset and
often 2 or 3 hours later. It was sporadic in occurrence and completely absent most
nights. This bat is one of the earliest to emerge from the roost (Banfield 1974), so the
absence of early calls is not because it is late to emerge.
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It is concluded that Woodland B is unsuitable habitat for roosting Silver-haired Bats and
that there is no significant wildlife habitat present for this species.

Conclusion

There is no Significant Wildlife Habitat for roosting bats within the proposed MQEE.
9.2 Rare or Specialized Habitat

9.2.1 Rare Habitats

Rare habitats are considered to be those vegetation communities that are considered
rare in Ontario. Generally, these are communities that have been ascribed an S-rank of
S1 to S3 by the NHIC.

All of the vegetation communities within the study area are either common in Ontario or
anthropogenic in origin. There are no rare habitats present.

9.2.2 Specialized Habitats

The SWHTG defines 14 specialized habitats that may be considered Significant Wildlife
Habitat. They include:

¢ habitat for area-sensitive species;

o forests providing a high diversity of habitats;
e old-growth or mature forest stands;

e foraging areas with abundant mast;

e amphibian woodland breeding ponds;

¢ turtle nesting habitat;

e specialized raptor nesting habitat;

e moose calving areas;

e moose aquatic feeding areas;

e mineral licks;

e mink, otter, marten, and fisher denning sites;
e highly diverse areas;

e cliffs; and

e seeps and springs.

Each of these specialized habitats is discussed further below.
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Habitat for Area-Sensitive Species

Large, natural blocks of mature woodland habitat are important habitats for
area-sensitive woodland songbirds. These habitats are typically large (>30 ha) and
mature (>60 years old) forest stands or woodlots (OMNRF 2015).

The 2020 woodland breeding bird surveys revealed the presence of breeding bird
species that are considered area sensitive by certain authorities. The area mapped on
Figure 31 as candidate SWH for Woodland Area-sensitive Bird Breeding Habitat is
habitat for the following six area sensitive bird species listed in the Ecoregion Criteria
Schedules (OMNRF 2015):

e Black-throated Blue Warbler
e Ovenbird

e Scarlet Tanager

e Veery

e Winter Wren

e Yellow-bellied Sapsucker

The area mapped as Significant Woodland on Figure 30 is part of the 706.4 ha Halton
Forest North ANSI, which in turn is part of the 35 km? Halton Forest. OMNRF (2015)
recommends identifying SWH for woodland area-sensitive breeding bird habitat when
the presence of nesting or breeding pairs of three or more of the listed bird species is
confirmed. In this case, six of the listed area sensitive bird species were identified
during the breeding season.

It is concluded that the areas mapped on Figure 31 are Significant Wildlife Habitat for
Area-sensitive Woodland Breeding Birds.

Forests Providing a High Diversity of Habitats

Forests that are generally considered to provide a high diversity of habitats are those
with a wide variety of vegetation communities and dominant tree cover. According to the
SWHTG, these contain older forest stands with cavities for wildlife, very tall
supercanopy trees, important habitat for birds of prey, have numerous vertical layers of
vegetation, and have fallen logs.

This is a subjective category of Significant Wildlife Habitat that is not recognized by the
SWHECS as Significant Wildlife Habitat.

Within the main forest block, there are few supercanopy trees and older forest stands,
but there are now many snags and fallen logs as a result of the Emerald Ash Borer
invasion and the ongoing decline of ash trees. In areas that were selectively cut in the
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past, there are canopy gaps that have resulted in a dense layer of ash-maple
regeneration and tall shrubs such as Alternate-leaved Dogwood and Chokecherry.

It is concluded that the site does not support forests providing a high diversity of
habitats. In any case, the main forest block is identified as a Significant Woodland,
Significant ANSI and some areas are identified as Significant Wildlife Habitat for other
reasons.

Old-Growth or Mature Forest Stands

The main forest block does contain old-growth or exceptionally mature forest stands.
Most of these lands were logged in the past, with selective harvesting in the late 1990s
and some clear-cuts in the 1940s. There are some clusters of older trees, primarily in
areas with more rugged terrain where it is more difficult to remove felled trees.

In GEC’s opinion the main forest block does not qualify as Significant Wildlife Habitat for
old-growth or mature forest stands.

Foraging Areas with Abundant Mast

This is another category of Significant Wildlife Habitat that is not recognized by the
SWHECS. It was intended primarily for large mammals such as Black Bears (Ursus
americanus) and White-tailed Deer, with less of an emphasis on other species.

Important trees that produce hard mast include large Beech (Fagus grandifolia) and oak
(Quercus spp.) and hickory (Carya spp.) trees. These are important to Black Bear and
White-tailed Deer, as well as Wild Turkeys, Blue Jays, and squirrels. The main forest
block is dominated by mainly Sugar Maple, with limited representation of Beech. There
are some patches of Bitternut Hickory and Red Oak, with the former being more
prevalent but rarely are they the dominant species.

Consequently, there is relatively limited hard mast available for wildlife.

Important soft-mast producing trees include Black Cherry, Mountain-ash (Sorbus spp.),
and Apple (Malus coronaria, M. pumila +); all of these species are relatively uncommon
or absent within the study area. Some shrubs may be important in providing fruit for
wildlife, such as blueberries (Vaccinium spp.) and raspberries/blackberries (Rubus
spp.). No blueberries occur within the MQEE study area. Raspberries and blackberries
are present but there are no large concentrations of these.

It is concluded that the MQEE study area does not provide significant habitat for species
that forage on mast.
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Amphibian Woodland Breeding Ponds

The SWHECS criteria (OMNR 2015) for Amphibian Breeding Habitat (Woodland) are
the following:

Wildlife Species

e Eastern Newt, Blue-spotted Salamander, Spotted Salamander, Gray Treefrog,
Spring Peeper, Western Chorus Frog and Wood Frog.

Habitat Criteria

e Presence of a wetland, pond or woodland pool (including vernal pools) >500m?
(about 25m diameter) within or adjacent (within 120m) to a woodland (no minimum
size).

¢ Woodlands with permanent ponds or those containing water in most years until
mid-July are more likely to be used as breeding habitat.

Defining Criteria

e Presence of breeding population of 1 or more of the listed newt/salamander species
or 2 or more of the listed frog species with at least 20 individuals (adults or eggs
masses) or 2 or more of the listed frog species with Call Level Codes of L3.

Wetlands W41 and W46a are all considered Significant Wildlife Habitat for Amphibian
Breeding Habitat (Woodland). All three of these wetlands supported Spotted
Salamander, Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander
dependent population) and full choruses of frog species, as described above in
Section 5.4.2 and as listed below:

e WA41: Spotted Salamander, Unisexual Ambystoma (Jefferson Salamander
dependent population), Wood Frog (L3), Spring Peeper (L3) and Gray Treefrog (L3).

e W46a: Spotted Salamander, Unisexual Ambystoma (Jefferson Salamander
dependent population), Wood Frog (L3) and Spring Peeper (L2).

e V2: Spotted Salamander, Jefferson Salamander, Unisexual Ambystoma (Jefferson
Salamander dependent population), Wood Frog (L3), Spring Peeper (L3) and Gray
Treefrog (L3).

Wetlands W41 and W46a are mapped on Figure 32. The identification of Significant
Wildlife Habitat for Amphibian Breeding Habitat (Woodland) is academic, because the
selected wetlands are Jefferson Salamander breeding pools and Significant Wetlands.
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Turtle Nesting Habitat

No evidence of turtle nesting was found during the ecological surveys from 2019 to
2021. The MQEE study area appears to support very low numbers of turtles, so at least
some nesting may occur. Considering the general scarcity of turtles in the area and the
fact that no evidence of turtle nesting was found, no Significant Wildlife Habitat for turtle
nesting has been identified.

Specialized Raptor Nesting Habitat

Specialized raptors include those that nest and forage within forest habitats or require
open bodies of water, or large grasslands. These include the Red-shouldered Hawk
(Buteo lineatus), Barred Owl (Strix varia), Osprey, and Short-eared Owl (Asio otus). Of
these species, only the Osprey was observed in the MQEE study area and there was no
evidence of it nesting.

Moose Calving Areas

The study area is well south of the range of the Moose, so there are no calving areas
within the MQEE study area.

Moose Aquatic Feeding Areas

There are no Moose in this general area and consequently no aquatic feeding areas for
them occur in the MQEE study area.

Mineral Licks
There are no mineral licks within the MQEE study area.
Mink, Otter, Marten, and Fisher Denning Areas

There are no known Mink (Neogale vison), Otter (Lontra canadensis), Marten (Martes
americana), or Fisher (Pekania pennanti) denning areas within the study area. It is
outside of the range of the Marten and peripheral to the range of the Otter and Fisher.

Highly Diverse Areas

This is another category of Significant Wildlife Habitat that is identified in the SWHTG
but not recognized in the SWHECS. The evaluation criteria in Appendix Q of the
SWHTG are rather vague as to what constitutes a highly diverse area. Generally, the
study area is not particularly diverse in the habitats that are present. The proposed
extraction area is dominated by fields that were formerly in agricultural use and the
surrounding area is predominantly forested. GEC does not identify the site or portions of
it as Significant Wildlife Habitat as a highly diverse area.
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Cliffs

There are no natural cliffs within the MQEE study area. There are newly created cliff
faces within the existing quarry and some of these provide nesting sites for Common
Raven, Turkey Vulture, Peregrine Falcon, etc. Some cliffs will be retained as part of the
Rehabilitation Plans for the Milton Quarry and Milton Quarry Extension.

Seeps and Springs

There is a perennial seepage zone with a seasonal spring at the north end of W41,
flowing into the wetland near staff gauge SG61. Water also seeps out from Wetland
W41 and drains to the east and southeast via a series of connected wetland pools in
Wetland 42, and it eventually outlets to Wetland W44 which contains a large Beaver
pond (see Figure 33). The spring flows from a small pipe emerging from under a side
trail of the Bruce Trail. Flow emerges from the pipe and surrounding granular material
during higher water periods. The pipe was not in place ca. 2007. During lower water
level periods, discharge to W41 is via seepage from the surrounding material only and
there is no flow from the pipe.

The seeps and springs associated with Wetland W41 are mapped as Significant Wildlife
Habitat on Figure 33. These features provide certain wildlife species with year-round
access to water.

9.3 Species of Conservation Concern
Three groups of wildlife may be considered Species of Conservation Concern:

e Species that have a significant proportion of their population in Ontario and that are
rare in the planning area;

e Species that are exhibiting a statistically significant decline in Ontario; and
e Species that are rare or designated significant at some level.

Species with a Significant Proportion of their Global Population in Ontario

There are numerous species in Ontario that have limited representation outside of the
province. Habitat for these species may be considered Significant Wildlife Habitat if the
species is also rare or significantly declining within the planning area.

Species Declining Significantly in Ontario

With a few exceptions, good data on population trends are currently available only for
birds. The NHIC has taken into account some of these declines in recent revisions to
the S-ranks that it has ascribed various species. Some of the declining species have
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recently had their S-ranks changed from S5 (secure) to S4 (apparently secure) to reflect
these declines.

Species that are rare or designated as significant at some level
Significance is defined at six levels:

e Globally significant (with a G-rank of G1 to G3);

¢ Nationally significant (designated Endangered, Threatened or Special Concern by
the Committee on the Status of Endangered Wildlife in Canada). It is noted that the
most recent version of the Natural Heritage Reference Manual does not recognize
national designations and only those species with provincial designations are
considered candidate Significant Wildlife Habitat;

e Provincially significant (with an S-rank of S1 to S3 and S3?, if the latter type of
species is being tracked by the OMNRF; species designated Special Concern by the
OMNREF);

¢ Regionally significant (within an Ecoregion, or within one of the old OMNR
administrative regions);

e Locally significant (within an Ecodistrict); and,
e Within a planning authority’s jurisdiction.

The above is the order of priority that should be given to protection of species of
conservation concern.

The NHRM supercedes the SWHTG and it revises the groups of species that may be
identified as Species of Conservation Concern under the PPS. Globally significant
species are no longer recognized as qualifying as Significant Wildlife Habitat. The only
nationally significant species that may be considered for Significant Wildlife Habitat are
those that are listed as endangered or threatened under the Species at Risk Act
(SARO) that do not have a provincial designation. Species listed as Special Concern
nationally may not be considered as Significant Wildlife Habitat unless they are also
considered Special Concern or have an S-rank of S1 to S3 in the province.

Of note is the fact that the Significant Wildlife Habitat Ecoregion Criteria Schedules
(SWHECS) do not consider species that are rare at the global, national, regional, or
local levels to qualify as Significant Wildlife Habitat. Only provincially significant species
can qualify as Significant Wildlife Habitat when the SWHECS are used. GEC concurs
that globally and nationally significant species that are not provincially significant should
not be considered Significant Wildlife Habitat and this is consistent with the Natural
Heritage Reference Manual. Consistent with the Significant Wildlife Habitat Technical
Guide, GEC concurs that regionally and locally significant species may qualify as
Significant Wildlife Habitat. The mandate for designating Significant Wildlife Habitat lies
with local planning authorities and not the MNRF. Consequently, municipalities should
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be able to identify viable habitats of species that are significant within their jurisdiction
as Significant Wildlife Habitat, at least in some circumstances.

9.3.1 Confirmed Rare or Significant Species
Nationally and Provincially Rare or Significant Species
e Black Ash (Fraxinus nigra) — Threatened (Nationally), S4

Black Ash grows in Wetland W41. Most of the trees are dead or in severe decline due to
infestations of the Emerald Ash Borer. There are still numerous seedlings and saplings
growing in W41. GEC has observed similar conditions in other organic swamps in the
local area, with Black Ash trees declining, dead or suckering at the base, with seedlings
and saplings still persisting.

This species is widespread in southern and central Ontario, growing on in wet acidic
substrates. Ash trees are being severely affected by the Emerald Ash Borer, which now
has populations throughout most of southern Ontario south of the Canadian Shield as
well as around Sault Ste. Marie, Parry Sound and North Bay, and it is likely to continue
to expand its range and kill even more ash trees. Ultimately, Black Ash may be less
adversely affected than other Ontario ash species since its range extends further north,
well beyond the current range of Emerald Ash Borer.

Wetland W41 is not considered Significant Wildlife Habitat for a species of conservation
concern since Black Ash is in decline due to the Emerald Ash Borer and the habitat
itself is not a limiting factor. Also, Black Ash is listed as Threatened nationally but it is
not listed as Threatened in Ontario. Wetland W41 is already identified as a Provincially
Significant Wetland, Habitat of Endangered Species and Significant Wildlife Habitat for
Amphibian Breeding Habitat (Woodland).

e Monarch (Danaus plexippus) — Special Concern, S4BS2N

The Monarch was observed in the old field areas within the MQEE study area. Only one
or two were observed on the occasions when it was detected. Common Milkweed
(Asclepias syriaca) occurs in the study area but it is not widespread or abundant.

The S-rank for the Monarch indicates that it is not of particular concern during the
breeding season, but that it is imperilled during its migration period. At this time, large
numbers concentrate at staging areas prior to their flight across the Great Lakes. The
site is not a significant stopover site for the Monarch; significant areas are located within
5 km of the Great Lakes (OMNR 2000). Significant staging areas support 100 to 500
monarchs per day (OMNRF 2015).
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It is concluded that the MQEE study area does not support significant habitat for the
Monarch.

e Snapping Turtle (Chelydra serpentina) — Special Concern, S4

As described in Section 5.4.3, one large Snapping Turtle was observed on June 6,
2020, moving away from the turning circle at the southeast end of the dirt road portion
of Townline Road. This Snapping Turtle was a considerable distance from the nearest
wetlands within the MQEE study area that would contain standing water at that time, so
no specific wetland was identified as Significant Wildlife Habitat for the Snapping Turtle.

e Eastern Wood-Pewee (Contopus virens) — Special Concern, S4B

In Ontario the Eastern Wood-Pewee typically breeds in deciduous and mixed forests. It
has a preference for open space near the nest, so it is often found near forest edges,
clearings, water features and roadways (Peck and James 1987). The nest is usually
built on a branch of a deciduous tree, well out from the trunk and usually high up (4.5 to
9 m) (Peck and James 1987). The Halton Forest is located within an area of relative
high abundance for this species, which is in a band from Toronto to Wellington County
and down to Long Point (McLaren 2007).

Within the MQEE study area, selective logging in the past has created suitable
conditions for Eastern Wood-Pewee in the main forest block and the northeast end of
the Cox Tract.

Since the habitat requirements of Eastern Wood-Pewee and Wood Thrush are similar,
and they were often observed together, Significant Wildlife Habitat for both species is
identified on Figure 34.

e Wood Thrush (Hylocichla mustelina) — Special Concern, S4B

In Ontario the Wood Thrush occupies woodlots as small as 3 ha. The presence of tall
trees with a dense understorey are the main habitat requirements. The nest is typically
built 2 to 5 m off the ground, usually within a dense patch of tall shrubs and/or saplings
(Friesen 2007). Selective cutting in the past has produced ideal conditions for the Wood
Thrush throughout much of the deciduous forest within the MQEE study area. Dense
patches of regeneration are present, including Sugar Maple and White Ash saplings,
and tall shrubs such as Alternate-leaved Dogwood and Chokecherry. Wood Thrush was
also observed in the northeast end of the Cox Tract.

Since the habitat requirements of Eastern Wood-Pewee and Wood Thrush are similar,
and they were often observed together, Significant Wildlife Habitat for both species is
identified on Figure 34.
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e Grasshopper Sparrow (Ammodramus savannarum) — Special Concern, S4B

During the 2019 breeding bird surveys only one individual Grasshopper Sparrow was
observed singing on June 30 in the grasslands between Stations F4 and F7. The
Grasshopper Sparrow was observed on one of the three breeding bird survey visits.
This species is listed as Special Concern in Ontario and uncommon in Halton Region
(Mcllveen 2006).

During the 2020 breeding bird surveys a single singing Grasshopper Sparrow was
observed on each of the three survey visits. It was first noted just south of Station F3 on
May 31. It was then noted on June 7 and 28 within 100 m of Station F4. Grasshopper
Sparrow was considered a probable breeder in 2020. At most there was one pair of
Grasshopper Sparrows, but a second bird was never observed. The 2019 and 2020
observations were from a small section of the larger grassland area mapped as
Bobolink and Eastern Meadowlark habitat on Figure 27.

The Grasshopper Sparrow prefers anthropogenic habitats such as hayfields and
pastures, recently abandoned agricultural fields, grassed fields at airports, young
plantations and restored mine and aggregate sites with herbaceous cover, provided the
various habitat components are present (Savignac 2013). A variety of structural
elements of the habitat are important, including moderate vegetation height (25-50 cm
on average), relatively low bare soil cover, relatively large areas of dead and live
herbaceous vegetation and a moderately thick litter layer. Perches, such as Common
Mullein (Verbascum thapsus) and short scattered shrubs are often present (Savignac
2013). In southern Québec, Jobin et al. (2008) described the Grasshopper Sparrow’s
habitat as fields on poor, dry soils, sometimes recently abandoned, that are not grazed
or regularly mown, and having a sparse and varied structure.

The Grasshopper Sparrow may also nest in annual row crops such as corn, wheat and
barley, although densities are lower than in uncultivated habitats (Savignac 2013).
Grassland habitats seldom used by the Eastern Grasshopper Sparrow include old fields
where the density of small shrubs and other vegetation is too high, and “enriched”
cropland, such as dense hayfields or intensively grazed seeded pasture with few
perches (Wiens 1969).

The Grasshopper Sparrow has highly variable site fidelity from one year to another. The
maximum return rate that has been recorded for adult males is 50%, but most estimates
range from 15 to 35%. Birds may nest in one area within a general region in a given
year and select another area the following year (Jones et al. 2010; Kaspari and O’Leary
1988; Savignac 2013; Vickery 2020).

There is no general habitat description for the Grasshopper Sparrow because its habitat
is not protected under the Endangered Species Act (ESA). It has territory sizes that
have been reported to range from 0.16 to 4.8 ha (Vickery 2020; Wiens 1969). Mean
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territory sizes range from 0.37 to 1.38 ha (Jones 2011; Smith 1963). For the 2019 and
2020 MQEE Grasshopper Sparrow observations, if a radius of 70 m around its activity
centre was used the territory size would be slightly over 1.5 ha.

The fields were formerly in row crops and/or hay and the grass in the old fields was
relatively tall and thick. In February 2020, GHD excavated a total of 33 test pits within
the proposed extraction area and along the potential WMS alignment to determine the
thickness and characteristics of the overburden. The test pit locations were seeded with
a Timothy (+) and Orchard Grass (+) seed mix in April 2020, but some patches of bare
soil persisted through the season. The test-pitting work may have created microhabitats
suitable for Grasshopper Sparrow. In early September 2020 most of the open fields
were ploughed to prepare the site for archaeological investigations that were completed
in the fall of 2020. Subsequently the fields were disked and seeded with a hay seed mix
before freeze-up. The ploughing of the fields and re-seeding activities are discussed in
more detail in Section 16.1.3, in the context of Bobolink and Eastern Meadowlark
habitat.

Considering that only a single pair of Grasshopper Sparrows, at most, used the old field
habitat in 2019 and 2020, it is not considered Significant Wildlife Habitat for a species of
conservation concern. There are opportunities for Dufferin to enhance existing habitat
for Grasshopper Sparrow elsewhere on their land, in concert with the habitat
enhancement work underway for Bobolink and Eastern Meadowlark elsewhere on
Dufferin land, as discussed in Section 16.1.3.

e Peregrine Falcon (Falco peregrinus) — Special Concern, S3B

As described above in Section 5.4.4.2, Peregrine Falcons nested in the East Cell on
the cliff beside Townline. Considering that the Peregrine Falcon is nesting within the
approved Milton Quarry Extension in the active East Cell, which is not subject to a
Planning Act application and the PPS, and that the nest location will most likely be
under water once final rehabilitation conditions are achieved, the cliff is not considered
to be Significant Wildlife Habitat for a Species of Conservation Concern. The Peregrine
Falcon is protected under the Ontario Fish and Wildlife Conservation Act (1994) and
recommendations aimed at minimizing disturbance during the nesting season are
provided in Section 15.2.4.

9.3.2 Unconfirmed Rare or Significant Species
e Woodland Muhly (Muhlenbergia sylvatica) — S27?

Argus et al. (1982-1987) mapped Woodland Muhly from three southern Ontario sites,
based on collections from Peel Region in 1970, Halton Region in 1979, and Leeds and
Grenville County in 1982. It has since been found at a few additional sites, in
southcentral and southeastern Ontario along rivers and streams. The Halton Region
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record is based on a collection by W.J. Crins in 1979. Muhlenbergia sylvatica was not
observed during the 2019-2021 floristic surveys. GEC recorded the widespread and
common Muhlenbergia mexicana var. filiformis in many areas of the MQEE study area.

e Weak Bluegrass (Poa saltuensis ssp. languida) — S3

Dore and McNeill (1980) mapped 15 Ontario stations, mostly in southern Ontario but
with three records on Lake Superior. It is noow known to be more widespread in
southern Ontario than as mapped by Dore and McNeill (1980), but still a quite local
grass of open dry woods. Oldham and Brinker (2009) described Weak Bluegrass as a
“‘widespread but infrequent woodland grass.” They listed post-1990 records for
Chatham-Kent, Elgin, Frontenac, Halton, Hamilton, Hastings, Lambton, Leeds,
Middlesex, Muskoka, Norfolk, Peterborough, Simcoe, Waterloo and Wellington.

This record is based on a collection by W.J. Crins circa 1979. Weak Bluegrass was not
observed within the MQEE study area during the 2019-2021 floristic surveys.

e West Virginia White (Pieris virginiensis) — Special Concern, S3

During an intensive survey in 1990 the West Virginia White was recorded at 64 sites in
Ontario (Mainguy 1991). Abundance estimates indicate that this species is fairly
common within its favoured locations (Mainguy 1991). The area above the Escarpment
in Halton Region is one of the five centres of abundance in southern Ontario. The West
Virginia White butterfly is a species of mature, rich deciduous and mixed forests.

Two-leaved Toothwort (Cardamine diphylla) is the primary host plant of the West
Virginia White in southern Ontario. Toothworts stop growing by mid June and are
completely withered shortly afterwards. The butterfly has a short flight period and egg
stage, quick larval growth, and long hibernation of the pupae. Its life cycle closely
matches that of the host plant (Burke 2013). In Halton Regional Forest flight times were
observed to begin April 25, peaking about May 10 depending on weather conditions,
and ending around May 20 to 25 (Mainguy 1991). This may vary from year to year
depending on seasonal weather conditions.

Two-leaved Toothwort and Cut-leaved Toothwort (Cardamine concatenata) occur within
the main forest block within the MQEE study area. Although not abundant, there are
patches of both toothwort species in areas with a relatively closed tree canopy and
dolostone outcrops. West Virginia White was not observed during the ecological field
surveys, but this species may occur in the MQEE study area.

e Eastern Ribbonsnake (Thamnophis sauritus) — Special Concern, S4

The Ontario Reptile and Amphibian Atlas webpage for Eastern Ribbonsnake shows that
the 10km square 17TNJ82, which contains the MQEE study area, has records from
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before 1999 and afterwards. A total of 11 records are listed for this square, from 1979 to
2019, with three records from 2017 and one from 2019.

The Eastern Ribbonsnake is mainly restricted to open wetlands such as marshes, bogs
and fens, where it feeds mainly on amphibians and amphibian larvae, as well as small
fish. The wetlands that Eastern Ribbonsnakes inhabit are usually near forests and they
may rely on forested areas for overwintering and birthing sites.

Marsh wetlands are of limited occurrence within the MQEE study area and no Eastern
Ribbonsnakes were observed during the ecological field surveys from 2019 to 2021.

e Canada Warbler (Cardellina canadensis) — Special Concern, S5B

Records of Canada Warbler from the general area are contained in the NHIC database.
There were two records from the first Ontario Breeding Bird Atlas (OBBA — 1982- 1985)
for 10km square 17TNJ82 and four records from the second OBBA (2003-2005). There
are no records from the first year of the third OBBA (2021). The Canada Warbler is
typically found in moist mixed forests with a well-developed understorey, particularly in
habitats such as cedar woods and swamps, and alder thickets (McLaren 2007). Cedar
stands are not extensive within the MQEE study area and there are no Speckled Alder
(Alnus incana ssp. rugosa) thicket swamps present. Canada Warbler was not recorded
during the 2020 breeding bird surveys in the forested areas, nor was it observed during
any other ecological survey visits.

e Golden-winged Warbler (Vermivora chrysoptera) - Special Concern, S3B

Records of Golden-winged Warbler from the general area are contained in the NHIC
database. There were three records from the first Ontario Breeding Bird Atlas

(OBBA - 1981-82) for 10km square 17TNJ82 and three records from the second OBBA
(2003-2005). There are no records from the first year of the third OBBA (2021). The
Golden-winged Warbler prefers to nest in successional scrubby areas surrounded by
forested areas (Vallender 2007). Some potentially suitable habitat is present in the
MQEE study area but these areas were carefully surveyed three times through the
breeding season in both 2019 and 2020 (six survey visits in total), and this species was
not observed.

Regionally Rare or Significant Species

The source for the regionally significant bird species is an appendix in the Ontario
Wetland Evaluation System, Southern Manual (OMNR 2013). The list of regionally rare
bird species was last updated in 1999, prior to the second Ontario Breeding Bird Atlas,
so it may be somewhat dated.
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One bird species considered rare in Ecoregion 6, Sandhill Crane, was observed within
the MQEE study area. This species was detected on one occasion and there was no
breeding evidence.

Species Considered Rare or Significant Within a Planning Authority’s Jurisdiction

Steller's Rockbrake (Cryptogramma stelleri) is listed as rare in Halton Region (Crins et
al. 2006). Approximately 20 plants were observed growing on large moss-covered
boulders in Unit FODSb, to the east of Wetland W41. This area is already identified as
Significant Woodland, Significant ANSI and habitat for Jefferson Salamander and
Unisexual Ambystoma (Jefferson Salamander dependent population).

Six bird species listed as rare in Halton Region (Mcllveen 2006) were recorded from the
MQEE natural environment study area. The Osprey was not breeding within the study
area, but the other five species are probable or confirmed breeders. Since the Halton
bird checklist was published in 2006 the local status of some species appears to have
changed. For example, Yellow-billed Cuckoo is increasing in numbers due to the
explosion in Gypsy Moth populations and the Common Raven has increased in
numbers in southern Ontario, even occurring in urban areas.

The Yellow-throated Vireo, Hooded Warbler and Black-throated Blue Warbler all
occurred in areas already identified as Significant Wildlife Habitat for Area-sensitive Bird
Breeding Habitat (Woodland) and/or Habitats for Special Concern Bird Species.
Black-throated Blue Warbler is one of the area-sensitive indicator species used in the
SWHECS (OMNR 2015).

9.4 Animal Movement Corridors

The SWHTG defines animal movement corridors as elongated, naturally vegetated
parts of the landscape used by animals to move from one habitat to another. To qualify
as Significant Wildlife Habitat, these corridors should be a critical link between habitats
that are regularly used by wildlife.

The SWHECS (OMNR 2015) identifies two specific types of animal movement corridors.
Page 14 of the SWHECS states the following:

“Animal Movement Corridors should only be identified as SWH where: ...a
Confirmed or Candidate SWH has identified by MNRF or the planning
authority based on documented evidence of a habitat identified within
these Criterion Schedules or the Significant Wildlife Habitat Technical
Guide. The identified wildlife habitats [..in..] Table 1.4.1 will have distinct
passageways or rely on well defined natural features for movements
between habitats required by the species to complete its life cycle.”
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The SWHECS Table 1.4.1 identifies Amphibian Movement Corridors and Deer
Movement Corridors.

For Amphibian Movement Corridors the Habitat Criteria indicate that these are
movement corridors between breeding habitat and summer habitat (and
hibernation/over-wintering habitat). Movement corridors must be determined when
amphibian breeding habitat is confirmed as SWH from Table 1.2.2 (Amphibian Breeding
Habitat — Wetland). The Defining Criteria include the note that corridors should
comprise native vegetation, with several layers of vegetation. GEC did not identify SWH
for Amphibian Breeding Habitat (Wetland), which are typically isolated and more than
120 m from forested areas according to the SWHECS.

In Section 9.2.2 of this report, GEC did determine that Wetlands W41 and W46a were
SWH for Amphibian Breeding Habitat (Woodland) and the surrounding forest is already
identified as Significant Woodland, Significant ANSI and habitat for Jefferson

Salamander and Unisexual Ambystoma (Jefferson Salamander dependent population).

For Deer Movement Corridors, the SWHECS states that movement corridor(s) must be
determined when Deer Wintering Habitat is confirmed as SWH from Table 1.1 of the
schedule. As described above in Section 9.1.1, no Winter Deer Yards occur within the
MQEE study area.

It is concluded that there are no significant Animal Movement Corridors within the
MQEE study area, as defined by the SWHTG and SWHECS.

Movement through the local area undoubtedly occurs by common species such as
White-tailed Deer, Coyote, and a number of other common mammal species. These
species were regularly observed within the MQEE study area and they also occur within
rehabilitated areas within the Milton Quarry, where there are terrestrial linkages with the
surrounding Escarpment landscape.

9.5 Summary of Significant Wildlife Habitat (SWH)

The following types of Significant Wildlife Habitat (SWH) were identified within the
MQEE study area:

¢ Woodland Area-sensitive Bird Breeding Habitat (Figure 31);

e Amphibian Breeding Habitat (Woodland) (Figure 32);

e Seeps and Springs (Figure 33); and,

e Habitats of Special Concern Bird Species (Figure 34).

All of the Significant Wildlife Habitats listed above are mapped together on Figure 35.
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The potential effects of the proposed MQEE on Significant Wildlife Habitat are
discussed in Section 16.4.

10.0 SIGNIFICANT AREAS OF NATURAL AND SCIENTIFIC INTEREST (ANSI)

Most of the forested areas within the MQEE study area are part of the 706 ha
provincially significant Halton Forest North life science Area of Natural and Scientific
Interest (ANSI). The Halton Forest North ANSI, together with the Halton Forest South
ANSI and Speyside Forest ANSI, encompass most of the 35 km? Halton Forest (see
Figure 36a).

For the MQEE study area, the ANSI boundary as mapped by Land Information Ontario
(LIO) is shown on Figure 36b. The ANSI boundary is very similar to the Significant
Woodland boundary mapped on Figure 30 by GEC.

A detailed Site Summary for the Halton Forest North ANSI was compiled by Jalava
(1995). The Site Summary was included in the two volume Ecological Survey of the
Niagara Escarpment Biosphere Reserve (Riley et al. 1996).

Sugar Maple forests are the main vegetation type on the escarpment plain. Other
frequent associates include Basswood, Red Oak, Bitternut Hickory, Ironwood and White
Pine. White Ash was formerly codominant with Sugar Maple, but the ash trees are in
severe decline due to the Emerald Ash Borer infestation and there are many standing
dead trees and recent deadfalls. Mixed forests dominated by Eastern Hemlock and/or
White Cedar mainly occur closer to the escarpment rim, with Sugar Maple, White Birch,
Ironwood, Red Oak and White Pine as frequent associates. White Birch stands are
common at the southeast end of the ANSI and they are probably the result of fires in the
past.

Wetlands occur commonly between bedrock ridges and those located on tributary
systems often contain numerous Beaver ponds. Other wetlands occur as isolated or
semi-isolated pockets within complex bedrock-controlled topography (GEC pers. obs.).
The wetland communities include Silver Maple and Swamp Maple deciduous swamps,
mixed swamps dominated by White Cedar with maples and Yellow Birch. Thicket
swamps dominated by shrub willows and Red-osier Dogwood occur in some areas.
Emergent marsh and meadow marsh communities also occur within the ANSI, often in
association with Beaver-flooded systems.

The escarpment rim has some stands of White Cedar and mixed conifers, along with
Round-leaved Dogwood thickets. The cliff communities include some stands of ancient
White Cedar. Below the cliffs there are varied talus communities including White Cedar,
White Cedar — White Birch, and Sugar Maple — White Ash (now declining/dead) stands
(Jalava 1995; GEC pers. obs.).
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Key excerpts from the Jalava (1995) Halton Forest North ANSI Site Summary are
provided below:

Halton Forest North encompasses an area of almost five square km of
escarpment plain forests and wetlands, as well as a 4 km stretch of east-facing
escarpment rims, cliffs and slopes. The escarpment plain has numerous gently
rolling ridges which tend to be hummocky in the northwestern portion of the site.
A generally thin layer of rocky till covers the dolostone caprock of the Amabel
Formation; scattered deeper soiled sections also occur, as do organic deposits in
wetlands. Most of the escarpment slopes are covered in talus. A small moraine
parallels the escarpment slopes along the site's eastern edge. Ice-contact
deposits occur along the base of the escarpment slopes.

The Halton Forest North has the best representation (4 km) of east-facing linear
escarpment features in the Halton Section of the Niagara Escarpment, and high
representation of bedrock plain and rim features. The site has the best
representation in the section of mixed successional talus forests, as well as high
representation of submerged and floating aquatics, mixed swamps, mesic
broadleaf and mixed forests, successional broadleaf and mixed forests, moist
open cliffs, mesic broadleaf talus forests, and broadleaf bedrock forests. This site
should be considered as complementing the contiguous Halton Forest South
site...

The Halton Forest North is part of the largest continuous tract of forests and
wetlands along the Niagara Escarpment south of Grey County. It is part of the
largest woodland natural area within 100 km of Toronto and the largest natural
area in Halton Region. It is also part of a 14 km naturally vegetated woodland
corridor extending north to near the community of Limehouse and south to Hilton
Falls. This regional woodland covers approximately 35 square km, providing
refuge for a high diversity of species requiring large tracts of forest to maintain
viable populations. The area includes important natural areas such as Halton
Forest South and the Speyside Forest. The site provides ideal specialized habitat
for the rare West Virginia White butterfly. Tree cover along the several small
streams that originate in the site helps to maintain cool water temperatures and
low turbidity in the watershed.

The potential effects of the proposed MQEE on Significant Areas of Natural and
Scientific Interest (ANSI) are discussed in Section 16.5.

11.0 FISH HABITAT

There is a hydrological connection between Wetland W41 and the large beaver pond
downgradient in Wetland W44 (see Figure 6). The drainage path from W41 to W42 to
W44 is diffuse and includes several obstacles to potential fish movement. W42 was
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identified as a confirmed breeding pool for Unisexual Ambystoma (Jefferson
Salamander dependent population) and Spotted Salamander in 2003. Salamander
breeding pools typically do not support fish populations. Baitfish were observed in W44
by GEC in 2002. Wetland W44 could, potentially, still support populations of Brook
Stickleback (Culaea inconstans) and Central Mudminnow (Umbra limi) even though the
water is choked with aquatic and wetland vegetation and appearing stagnant. The HF-1
Tributary is blocked by several large Beaver dams downstream and only intermittent
flows reach the Main Quarry where the tributary is truncated, so there is no direct
connection to any fish habitat downstream towards the Hilton Falls Reservoir.

Conservation Halton did not capture any fish above the Escarpment when they sampled
the Speyside Tributary in Wetland W25, at St. Helena Lane and downstream on
September 9, 1999. CH staff sampled at fish station SXM-249 “Speyside tributary —
downstream of lane, across from Scotch Block” and captured “no fish”. CH staff
sampled at fish station SXM-250 “Upstream of Laneway on Speyside Tributary, across
from Scotch Block” and captured “no fish”.

Taking a cautious and conservative approach, the outlet from Wetland W41 is
considered to be potential indirect fish habitat because the water and organic material
coming out of Wetland W41 ends up, at least in part, in Wetland W44 which has been
observed to support baitfish in the past.

The potential effects of the proposed MQEE on Fish Habitat are discussed in
Section 16.6.

12.0 SUMMARY OF SIGNIFICANT NATURAL HERITAGE FEATURES

The following significant natural heritage features were identified within the MQEE study
area:

Habitats of Endangered and Threatened Species:

e Butternut (Endangered)

o Jefferson Salamander (Endangered)

e Unisexual Ambystoma (Jefferson Salamander dependent population) (Endangered)
e Bobolink (Threatened)

e Chimney Swift (Threatened)

e Eastern Meadowlark (Threatened)

e Little Brown Myotis (Endangered)

e Significant Wetlands (Wetlands V2, W36, W41 and W46a-f)

e Significant Woodlands
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e Significant Wildlife Habitat (SWH)

Woodland Area-sensitive Bird Breeding Habitat
Amphibian Breeding Habitat (Woodland)
Seeps and Springs

Habitats of Special Concern Bird Species

e Potential indirect Fish Habitat (outlet from Wetland W41)

The potential effects of the proposed MQEE on significant natural heritage features are
discussed in Section 16.0.

13.0 MITIGATION TO PROTECT WATER-DEPENDENT NATURAL FEATURES

As noted earlier, the proposed MQEE mining plan involves removing the common
setback and expanding the East Cell into the MQEE extraction area. Dewatering of the
combined extraction cell will continue in order for operations to take place under typical
dry quarry floor conditions. Water-dependent natural features in the vicinity of the
proposed MQEE will be protected, and in some cases enhanced over existing
conditions, by the recharge of water to the groundwater flow system and diffuse
discharge to two wetlands (Wetlands U1 and W36). Dufferin has already committed to
integrate the MQEE into the existing Water Management System (WMS) and Adaptive
Environmental Management and Protection Plan (AMP) that are already in place and
have been operating at the Milton Quarry and Milton Quarry Extension since 2007. The
Water Management System has effectively maintained groundwater levels around the
perimeter of the Milton Quarry Extension, thereby protecting surrounding water
resources including water-dependent natural features (GHD 2021). The existing WMS is
shown on Figure 37. The layout of the proposed MQEE WMS is shown on Figure 38a.
A detail for salamander excluders is shown on Figure 38b.

Section 13.1 provides an overview of the Adaptive Environmental Management and
Protection Plan (AMP). Section 13.2 provides details on the Water Management
System (WMS).

13.1 Adaptive Environmental Management and Protection Plan (AMP)

13.1.1 AMP Overview

The AMP was developed in support of the mitigation and management measures
originally proposed for the Milton Quarry Extension (East Cell and West Cell). The AMP
forms the framework for managing the implementation and operation of the mitigation
measures to ensure that water resources and associated ecological features are
protected.
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Groundwater flow within the Amabel aquifer supports water resources in the general
area, including private water supply wells, cold water fisheries, and wetlands. The AMP
incorporates comprehensive mitigation measures to prevent any adverse effects on
water resources from either a water quantity or water quality perspective. Under active
quarry conditions, the operation of the WMS involves quarry dewatering, discharge of
water to the Reservoir in the Main Quarry, and drawing water from the Reservoir for use
in a groundwater recharge system based on a series of recharge (injection) wells along
appropriate segments of the quarry perimeter in the North Quarry, West Cell and East
Cell. The design of the groundwater recharge system is intended to generally maintain
the natural groundwater levels in the vicinity of the wetlands and other water dependent
features around the quarry and beyond. In addition to the groundwater recharge wells,
the recharge system also provides a diffuse surface water discharge to support three
onsite wetlands (V2, W7 and W8) located within the Extension Licence area (outside
the extraction limits) (GHD 2020). The MQEE will be integrated into the existing WMS.

Quarry rehabilitation will involve the creation of three separate lakes created by
extraction in three quarry cells (North Quarry Lake, West Cell Lake, East Cell Lake).
The MQEE extraction area will be part of an expanded East Cell Lake under final
rehabilitation conditions. Once these lakes attain their designed water levels, they will
serve to passively maintain surrounding groundwater levels and associated water
resources and water-dependent natural features. In accordance with approvals for the
existing quarry, some active management of water will continue post-rehabilitation, to
ensure the lakes are maintained at appropriate levels, the onsite wetlands are
maintained, and it may also include some localized seasonal groundwater recharge
along the eastern part of the quarry area to maintain spring high water levels in nearby
wetlands (GHD 2020).

The purpose of the adaptive management approach is to recognize the inherent
variability in the natural environment and to implement a flexible system of mitigation
and monitoring to ensure the mitigation measures provide ongoing protection of water
resources and water-dependent natural features. The AMP is based on the planned
implementation of proven mitigation measures and an organized process of design,
implementation, monitoring, evaluation, and optimization for the active quarry operation
and rehabilitation periods (GHD 2020).

The AMP established the water resources monitoring program for the Milton Quarry
Extension. The key performance monitoring aspect for the mitigation measures for the
Milton Quarry Extension was and continues to be the maintenance of groundwater
levels at defined trigger monitoring wells that ensure protection of the adjacent water
resources and associated features (GHD 2020). The same approach will be taken for
the MQEE.

The AMP includes measures to ensure the proactive establishment, demonstration, and
verification of the WMS. A response action framework is defined to provide a structured

Page 108

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



response to any conditions where the target levels are not being suitably maintained,
including Agency notification (GHD 2020).

As part of the existing quarry, target water levels are required for trigger wells and three
onsite wetlands (V2, W7 and W8) to regulate the performance of the mitigation
measures. The AMP establishes the protocol for defining appropriate target levels, as
well as the methodology for adapting them in the future in response to changes in any
relevant factors, including climate change. The target levels are defined on a seasonal
basis and there are transition periods from season to season. The approach using
groundwater recharge wells operated to maintain target water levels in trigger wells is
consistent with the North Quarry Recharge Well System requirements although the
AMP for the Milton Quarry Extension included further details for monitoring and
mitigation operations for the West Cell (Phase 2) and East Cell (Phase 3) of the Milton
Quarry Extension (GHD 2020). The same approach will be taken for the MQEE.

It is also necessary to ensure that the quality of recharged water is acceptable for the
protection of adjacent water resources. Water quality monitoring and other
supplemental monitoring programs are defined in the AMP to provide a comprehensive
monitoring and evaluation program, which will be expanded to incorporate the MQEE.

13.1.2 AMP Addendum

An addendum to the existing comprehensive AMP has been prepared to incorporate the
addition of the proposed MQEE into the existing AMP program (GHD and GEC 2021).
The AMP Addendum includes additions to the comprehensive monitoring and mitigation
implementation system of the AMP. The layout of the WMS and the preliminary
performance target monitoring locations are shown on Figure 38a. The Wetland U1 and
Wetland W36 diffuse discharges and an initial set of recharge wells will be installed and
verified to be effective prior to extraction below the water table. The recharge system
will be constructed so that additional recharge wells may be readily added as necessary
to maintain suitable seasonal groundwater levels to protect water resources (GHD
2021).

The mitigation measures planned for the proposed MQEE will provide appropriate
protection of all water-dependent natural features as demonstrated by the ongoing
successful performance of the same measures at the Milton Quarry. The
implementation, operation, and monitoring of these mitigation measures will be carried
out under the program established in the AMP Addendum. The AMP and AMP
Addendum facilitate a careful process of monitoring, identification of concerns or
unanticipated effects, and swift implementation of appropriate mitigative measures. This
approach enables ongoing identification and management of potential contingency
situations through continued monitoring and response actions (GHD 2021).
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In the unexpected event that a need is determined for mitigation measures beyond
those planned for the initial MQEE WMS implementation, various response actions and
contingency measures are available. The following list prepared by GHD (2021)
identifies many of the expected routine response actions as well as other actions that
may be taken in a contingency scenario:

¢ Increasing or adjusting recharge flows to individual recharge wells;

¢ Increasing flow to recharge system by increasing flow (pressure) from recharge
pumping station;

e Refurbish or replace existing recharge wells that are not performing adequately;

e Adding recharge wells (including possible use of inclined recharge wells) or diffuse
discharges;

¢ Additional monitoring (e.g., additional water level monitoring locations or ecological
monitoring) to further characterize conditions and evaluate potential changes to
target levels and/or mitigation operation (including further automation);

e Increasing capacity of recharge system (e.g., adding control huts, local feeder water
lines, increased watermain/feeder size, pumping station upgrade);

e Modify blasting activities in close proximity to recharge wells to minimize local effects
of blast-induced fracturing beyond the quarry face;

e Localized grouting of high permeability bedrock features;

e Consider other possible means of supplying water to affected features
(e.g., alternate recharge system alignment, recharge ponds, diffuse discharge to
wetlands, or other means);

e Hydraulic buttress construction; and,

e Temporary or longer-term cessation of bedrock extraction below the water table in
an affected area.

The AMP and AMP Addendum provide additional information on the applicability and
implementation of all response actions and potential contingency measures if and as
warranted (GHD 2021).

13.1.3 AMP Addendum — Water Level Targets for Wetlands U1
and W36

The AMP Addendum includes both Performance and Supplemental monitoring
consistent with the existing AMP. Performance monitoring will include groundwater
levels at a series of Trigger Wells intended to protect the central and upper portion of
Wetland W36, and Wetlands W41, W46a-f and W56, and the surface water levels in
Wetlands U1 and W36. Proposed Trigger Wells have been proactively installed and
they are shown with an open triangle on Figure 38a, including (from southwest to
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northeast): OW83-21, OW81-20, OW80-20, and OW79D-20. These locations will have
target water levels and the recharge system operation will be adjusted to maintain these
targets. The establishment and monitoring of target water levels for the MQEE will
follow the same approach used for the existing quarry as required by the AMP.
Groundwater target levels at trigger wells are discussed in detail in AMP Addendum
Part I, Section B-2.

Surface water target levels for Wetland U1 and the upper portion of Wetland W36 are
discussed in detail in AMP Addendum Part Il, Section B-3 and a summary for each
wetland is provided below.

Wetland Ul — Surface Water Target Levels

Preliminary target water levels for Wetland U1 are shown on Figure 38c. The seasonal
water depths and hydroperiods are intended to provide optimal conditions for amphibian
breeding and reproduction. Target species include Jefferson Salamander, Unisexual
Ambystoma (Jefferson Salamander dependent population), Spotted Salamander, Wood
Frog, Spring Peeper, Northern Leopard Frog, American Toad and Gray Treefrog.
Wetland hydrology will be enhanced over existing conditions. This enhancement is
demonstrated by the proposed targets levels that increase the pool depth and extend
the hydroperiod experienced in recent years relative to the measured data as shown on
Figure 38c.

For Wetland U1, the proposed target water levels are preliminary and dependent on
overburden characteristics, depth to bedrock and actual outlet/overflow elevation. The
target water levels shown on Figure 38c will be confirmed or updated in the
Pre-Extraction Report, once the WMS verification testing is completed.

Upper Portion of Wetland W36 — Groundwater and Surface Water Target Levels

There are two areas of vernal pooling located in the upper portion of Wetland W36, in
the vicinity of SG58 which is the uppermost, and SG57.

Downstream (southwest) of the SG57 pool area, Wetland W36 exhibits a more
channelized character and an absence of surface water. Within the central segment of
Wetland W36, there remains a low potential for groundwater interaction with the wetland
(downstream of the SG57/SG58 pool areas to the vicinity of SG5). In the area of SG5,
only occasional, short-duration water presence has been observed in the past and no
surface water was observed in 2020 or 2021. In this area the mitigation objective will be
to prevent drying of the wetland (e.g., drying of substrate) relative to existing conditions.
The adjacent groundwater recharge well system and upstream diffuse discharges will
be operated with the goals of preventing MQEE-induced drying and potentially
enhancing wetland conditions. During the spring target period, BH64 will be employed
as a supplemental monitoring well similar to existing supplemental monitoring locations
BH65, BH66, and OW69-08 and the ecological conditions will be evaluated.
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Further south (downstream) of SG5 in Wetland W36, the groundwater level is well
below the base of the wetland and there is no potential for groundwater support or
discharge to the wetland. Therefore, direct mitigation protection and associated
monitoring is not proposed in this area.

Preliminary target water levels for the upper portion of Wetland W36 are shown on
Figures 38d and 38e. The seasonal water depths and hydroperiods are intended to
provide optimal conditions for amphibian breeding and reproduction. Target species
include Jefferson Salamander, Unisexual Ambystoma (Jefferson Salamander
dependent population), Spotted Salamander, Wood Frog, Spring Peeper, Northern
Leopard Frog, American Toad and Gray Treefrog. Wetland hydrology will be enhanced
over existing conditions. This enhancement is demonstrated by the proposed targets
levels that increase the pool depth and extend the hydroperiod experienced in recent
years relative to the measured data as shown on Figures 38d and 38e.

For the upper portion of Wetland W36, the proposed target water levels are preliminary
and dependent on wetland microtopography in the SG58 and SG57 area. The target
water levels shown on Figures 38d and 38e will be confirmed or updated in the
Pre-Extraction Report, once the WMS verification testing is completed.

13.1.4 Supplemental Monitoring — Wetland Ecology

Supplemental monitoring will include additional collection and analysis of information on
water levels, water budget, and wetland ecology. This supplemental monitoring
information will be used to ensure that all relevant aspects of water resources protection
are appropriately considered. AMP Addendum Part Il Section D provides the details of
the proposed supplemental monitoring program.

The supplemental water level monitoring network is shown on Figure 38f. The wetland
ecology monitoring network is shown on Figure 38h; the existing network will be
expanded to include Wetlands W36, the north portion of Wetland W41, Wetlands W46a
and W46b, and Wetland W56. Wetlands V2 and the south portion of Wetland W41 are
already part of the existing quarry monitoring network.

Details on the wetland ecology monitoring network are provided in AMP Addendum Part
Il Section D 4.5. Similar to the existing quarry and AMP, the MQEE wetland ecology
monitoring program will include the following components:

e Fixed-Point Photography
e General Wetland Field Reconnaissance
e Wetland Vegetation Communities

- 10 m x 10 m Wetland Vegetation Monitoring Plots
- Quantitative Photo-Monitoring (QPM)
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e Amphibian Breeding Habitats

- Amphibian Call Count Surveys
- Salamander Egg Mass Surveys

It should be noted that the ecological monitoring methods to be applied will vary
according to the characteristics of each particular wetland. The details are provided in
the AMP Addendum.

13.2 Water Management System (WMS)
This report section is organized under the following headings:

13.2.1  WMS Overview

13.2.2  WMS Installation and Operating Experience at the Milton Quarry
Extension

13.2.3 MQEE Water Resources Mitigation Approach
13.24 MQEE WMS Layout
13.2.5 MQEE WMS Establishment

13.2.1 WMS Overview
The existing Milton Quarry WMS comprises the following main components:

e Sumps and water collection systems (pipes and/or ditches);
e Main Quarry Reservoir;

e Pumping Station;

e Watermains;

e Watermain driving access;

e Control Valve (CV) Huts;

e Feeder lines;

¢ Recharge wells; and,

e Diffuse discharges.

The layout of the existing Milton Quarry WMS is shown on Figure 37. The layout of the
proposed MQEE WMS is shown on Figure 38a. A detail for salamander excluders is
shown on Figure 38b.

Each quarry cell is dewatered using a main sump with local satellite sump/pumping
and/or surface conveyance (e.g., ditch/culvert) as necessary. Water from the
dewatering of quarry cells is pumped back to the Main Quarry Reservoir for storage and
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handling. Excess water is discharged via the Hilton Falls Reservoir Tributary (HFRT)
near Sixth Line, in consultation with Conservation Halton (GHD 2021).

The WMS uses a permanent pumping station located at the northwest end of the Main
Quarry Reservoir. The pumping station provides a centralized source of water for
mitigation and discharge. The pumping station is the control centre for monitoring and
operation of the overall WMS. The WMS has been installed to suit full-time, year-round
operations, as necessary, including aspects such as: "Indoor" pumping station, buried
watermains, firm (redundant) pumping capacity, above grade control/valve huts, remote
data access, and alarm capabilities (GHD 2021).

Water is pumped from the reservoir into the watermain to maintain water pressure. CV
Huts are connected to the watermain and each hut can individually control flows for up
to four recharge wells and/or diffuse discharges. Feeder lines connect each CV Hut to
individual recharge wells and/or diffuse discharges (GHD 2021).

Some WMS components such as the watermain and driving access, and CV Huts, are
considered to be continuing disturbance or loss of habitat, whereas other components
such as feeder lines are considered temporary disturbances that can be mitigated
through restoration and naturalization over time.

The installation of watermains will require a 10 m wide disturbance zone. The footprint
of a CV Hut is 36 m2,

Following restoration of the disturbed area only the access road (approximately 4 m
wide) and the CV Huts are considered continuing removal of habitat. The rest of the 10
m wide watermain disturbance zones will ultimately be re-vegetated, as is the case at
the existing Milton Quarry Extension.

Feeder lines within Significant Woodlands, Significant Wetlands and buffers will be
restricted to a 5 m wide disturbance zone. Outside of the features and buffers, a wider
disturbance zone may be used to improve the efficiency of feeder line installation, and
these areas will be promptly restored.

Recharge wells will be established to have a minimal practical area, usually disturbing
approximately 25 m? or less during installation. In the long-term, the disturbed area at
each recharge well will typically be less than 2 mZ.

The three diffuse discharges proposed for Wetlands U1 (1) and W36 (2) will generally
each cover 5 m? to 10 m? or less, where existing grades will be maintained and
weathered stone and woody debris will be used for cover.
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13.2.2 WAMS Installation and Operating Experience at the
Milton Quarry Extension

At the Milton Quarry the WMS for the west side of the North Quarry was constructed in
2006-2007. The WMS for the West Cell of the Milton Quarry Extension was constructed
in 2009 and the most of the East Cell WMS was constructed in 2010-2012.

On the west side of the North Quarry the WMS has operated since 2007 to maintain
groundwater gradients towards the Sixth Line Tributary of the Sixteen Mile Creek, which
is a coolwater Brook Trout stream. The WMS for the West Cell of the Milton Quarry
Extension maintains seasonal groundwater elevations and gradients towards the Sixth
Line Tributary and Wetland W5. The WMS for the East Cell of the Milton Quarry
Extension maintains seasonal groundwater elevations and gradients towards the Sixth
Line Tributary and numerous wetlands, some of which are Jefferson Salamander
breeding pools.

There was considerable oversight of contractors during the WMS installation. The
feeder line routes were selected by GEC, in consultation with engineering consultants
and contractors. The basic approach used for the identification of feeder line routes and
the selection of diffuse discharge and recharge well locations was as follows:

e Initially, as a desk-top exercise, the diffuse discharge locations and feeder lines
necessary to connect to watermains located outside of ecological buffers, along with
communication cables, were mapped approximately based on available mapping
and aerial photography.

e Feeder line routes and diffuse discharge locations were refined based on a detailed
field review by GEC.

e To the extent feasible, feeder line routes were selected:

In areas of existing or past disturbance,;

Along existing farm lanes, accesses and skidder trails;

To avoid mature and/or specimen trees; and,

To avoid areas with dolostone outcrops, rich ground covers and other notable
habitat features, etc.

e To the extent feasible, diffuse discharge and recharge well locations were selected:

In areas of existing or past disturbance,;

Along farm lanes or skidder trails;

In areas with tolerant wetland vegetation (e.g., Reed Canary Grass, Red-osier
Dogwood, etc.) or no/limited vegetation (i.e., bare ground);

To avoid mature and/or specimen trees; and,

To avoid areas with dolostone outcrops, rich ground covers and other notable
habitat features, etc.
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GEC provided Species at Risk (SAR) education and awareness training and explained
the restrictions in place when working within forested habitats. GEC also visited work
areas while contractors were working and follow-up site visits with the contractors and
Dufferin staff were arranged to identify any restoration measures that were required.
The contractors took considerable care when installing the diffuse discharges, recharge
wells and feeder lines.

Attachment B2 is a photo album that provides a series of representative photographs
of the various WMS components for the West Cell and East Cell of the Milton Quarry
Extension. This photo album provides the reader with a picture of how the various WMS
components required for the MQEE will appear several years after installation and site
restoration.

Photo B2-1 shows a view of the East Cell driving access and watermain near Wetland
V2, immediately after installation in late 2010. Disturbance is generally contained within
a 10 m wide zone, but in the vicinity of Wetland V2 it was restricted to less than 8 m
because it is not adjacent to the extraction area and the alignment was through a treed
area. The access is generally between 4.0 and 4.5 m wide. The shoulders were treated
with 15+ cm of fresh wood chips to curtail the spread of invasive plant species such as
Garlic Mustard (Alliaria petiolata +).

Photo B2-2 is a second view of the East Cell driving access and watermain near
Wetland V2, taken on July 29, 2018 from the same vantage point as for Photo B2-1.
Woody and herbaceous plants have become established within the previously disturbed
area, along the shoulders and even down the middle of the driving access. The lightly
travelled access road is essentially a driving trail that is 3.0 to 4.0 m wide in this area.

Photos B2-3 and B2-4 show two more views of the East Cell driving access taken on
August 26, 2018. The shoulders and a strip down the middle of the access are
vegetated.

Photos B2-5 and B2-6 show two views of Control Valve (CV) Huts. Vegetation
becomes re-established around the CV Huts relatively quickly.

Photos B2-7 and B2-8 show two views of a feeder line alignment that follows an old
driving trail, shortly after backfilling in 2012. Photo B2-9 shows the same area after
wood chip application, in May 2013. Photos B2-10 to B2-12 show the same area five
and six years following site restoration. The alignment is lightly used for monitoring
access but it is essentially re-vegetated.

Photo B2-13 shows the feeder line to Recharge Well RW314D on November 14, 2012,
after backfilling the buried feeder line. Extra feeder lines are typically buried at the same
time; if additional recharge wells are subsequently required then less trenching will be
necessary in the future. Photo B2-14 shows the same view of buried feeder lines to
Recharge Well RW317D taken on November 30, 2012, after restoration. The 15 to 20

Page 116

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



cm deep layer of wood chips helps to prevent the establishment and spread of invasive
groundcover species.

Photo B2-15 shows a view of buried feeder lines leading to the RW317 series of wells,
taken on May 31, 2012.

Photos B2-16 to B2-19 show views of feeder line alignments to West Cell Recharge
Wells RW207A, RW206C and RW201B, taken 3 to 5 years after the feeder lines and
recharge wells were installed and connected. In all cases, forest plants are becoming
re-established and woody debris is beginning to accumulate.

Photos B2-20 to B2-22 show views of the feeder lines to Recharge Wells RW316B,
RW316C and RW316D, taken on May 21, 2014, 3 years after the feeder lines were
buried in 2011. Woody debris and Sugar Maple (Acer saccharum) seedlings show up
clearly in these photos.

Photo B2-23 shows the Wetland W7 Diffuse Discharge shortly after installation in 2010.
Photos B2-24 to B2-28 show views of the Wetland W7 Diffuse Discharge in 2014, 2016
and 2017, ranging from 4 to 7 years after installation. The Diffuse Discharge is gradually
overtaken by native wetland plant species and the gabion stone is becoming weathered,
blending in with the surrounding wetland.

Photo B2-29 shows Recharge Well RW316C shortly after installation in late 2012. A 15
to 20 cm deep layer of fresh wood chips was placed over the disturbed area
surrounding the well and along the feeder line.

Photos B2-30 to B2-33 shows views of Recharge Wells RW201A, RW201C, RW206B
and RW2017C, taken on May 21, 2014, which was approximately 5 years after
installation and connection to the feeder lines. The photos show woody debris that has
accumulated and re-establishment of forest plant species such as Sugar Maple,
Chokecherry, Alternate-leaved Dogwood, Bracken (Pteridium aquilinum) and other
forest ground cover species. It is difficult to pick out the recharge well in some of the
photos.

Photo B2-34 to B2-38 show views of Recharge Wells RW302C, RW302D, RW308A,
RW309 and RW316A, taken on May 21, 2014, which was approximately 3 years after
their installation in 2011. In just 3 years, woody debris has started to accumulate and
woody forest plant species such as Sugar Maple and Chokecherry are becoming
established. Again, it is difficult to pick out the recharge well in a few of the photos.

The Milton Quarry Extension example illustrates how, with appropriate planning and
oversight, WMS components such as diffuse discharges, recharge wells and feeder line
alignments are quickly naturalized within a few years following installation. Similar
results are anticipated for the proposed MQEE addition to the WMS.
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13.2.3 MQEE Water Resources Mitigation Approach

Mitigation measures will be implemented in order to prevent negative effects on
Wetland U1 and offsite wetlands (e.g., W36, W41, W46a-f, W56) as aggregate
extraction proceeds on the MQEE. The implementation of these mitigation measures
will provide an opportunity for certain wetlands, i.e., Wetlands U1 and W36, to be
enhanced over existing conditions in terms of spring high water levels and hydroperiod
duration. This will enhance the ecological function of these wetlands, especially with
respect to amphibian breeding functions. In the past, Dufferin achieved similar
enhancements through mitigation for Wetlands W5 and V2, as part of the mitigation
measures for the Milton Quarry Extension. This was described in detail by GEC (2019)
and GHD (2020) as part of the 5-Year AMP Review for the Milton Quarry Extension.

The mitigation measures for the MQEE will take the form of an extension of the existing
interim mitigation measures (during quarrying and lake filling) and rehabilitation
mitigation measures consistent with the approved and presently operating mitigation
measures at the Milton Quarry. As described above, an addendum to the existing
comprehensive AMP has been prepared to incorporate the addition of the proposed
MQEE into the existing AMP program (GHD and GEC 2021).

There is little to no surface water runoff from the MQEE extraction area and therefore
quarrying will not adversely affect surface water hydrology directly (i.e., runoff) with
respect to quality or quantity (GHD 2021). In the absence of any mitigation, the flow of
groundwater into the quarry, which is induced by the required dewatering below the
water table, will reduce groundwater availability to water-dependent natural features in
the vicinity. Therefore, the mitigation of potential groundwater influences is necessary
and critical, and this is the primary focus of the proposed mitigation measures described
below (GHD 2021).

The water-dependent natural features that have been identified for protection or
enhancement by the proposed MQEE mitigation measures include:

e Wetland U1;

e Wetlands southeast to northeast of the MQEE area, including: W36, W41, W46a-f,
and W56; and,

¢ Significant wetlands located more distant from the MQEE extraction area, and the
Hilton Falls Reservoir Tributary and the Speyside Tributary.

Wetlands U1, W36, W41, W46a-f and W56 were characterized above in Section 5.5.
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As described by GHD (2021), the primary mitigation design objectives for the project
team (hydrogeologists, ecologists, and engineers, in particular) were to:

¢ Maintain the existing groundwater regime close to existing conditions during all
critical periods for the natural features and organisms which are directly dependent
on groundwater (refer to Natural Environment Report and AMP Addendum);

e Maximize the degree of "passivity" of the mitigation measures (i.e., minimize the
complexity and degree of engineering works/controls required) over the long term;

e Ensure the mitigation measures are "adjustable" and responsive, and can be
fine-tuned to adapt to specific needs over time, based on an integrated monitoring
and contingency response program as described in the AMP Addendum; and,

e Consider functions and values of the environmental receptors in the context of the
broader natural systems (GHD 2021).

The adjacent wetlands, which can be sensitive to minor changes in groundwater levels
and hydroperiods, were the driving factor behind the need for active mitigation
measures during extraction and lake-filling. Therefore, the main purpose of the
mitigation measures is to maintain groundwater levels around the perimeter of the
proposed MQEE and thereby protect surrounding water-dependent natural features.
Maintaining groundwater levels adjacent to the extraction limits will ensure that the
existing groundwater levels and flows are sustained for the adjacent water-dependent
natural features (GHD 2021).

For Wetlands U1 and W36, some increase in spring high water levels and longer
hydroperiods will enhance the ecological condition and function of these wetland
features.

The wetland hydrology in Wetland U1 will be enhanced through the implementation of
the proposed mitigation measures, i.e., the seasonal addition of water with a diffuse
discharge from the WMS (see Figure 38h). This mitigation approach allows the water
level to be raised to an optimum high springtime water level and then gradually drawn
down, providing a hydroperiod of sufficient duration to support the successful
reproduction of salamanders, frogs and toads. Figure 38c shows the seasonal water
level targets for Wetland U1 that are proposed in the AMP Addendum.

The wetland hydrology in the central portion of Wetland W36 will be maintained through
the use of recharge wells (as described above in Section 13.1.3) and, in the uppermost
portion, enhanced through the seasonal addition of water to two pool areas around staff
gauges SG57 and SG58 using individual diffuse discharges from the WMS, as shown
on Figure 38i and described above in Section 13.1.3. As with Wetland U1, this
mitigation approach allows the water level to be raised to an optimum high springtime
water level and then gradually drawn down, providing a hydroperiod of sufficient
duration to support the successful reproduction of salamanders, frogs and toads. It is
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not intended to create a continuous flow or discharge within Wetland W36 but, based on
the micro-conditions and climatic inputs, some surface flow may occur along the
feature, particularly during wet periods.

The proposed diffuse discharges include a granular bed located in a deeper area of the
wetland pool fed by a buried feeder pipe extending from an adjacent watermain CV Hut
as shown on Figure 38a. The diffuse discharges are camouflaged with weathered stone
and woody debris. In the relatively short term, the diffuse discharges are covered by
leaves and sticks, and wetland plants colonize some areas. This mitigation approach
has been used successfully at the Milton Quarry Extension as demonstrated by the
operating wetland diffuse discharges for Wetlands V2, W7, and W8 to the north of the
MQEE area. This mitigation approach was further refined for the Acton Quarry
mitigation system. The Acton Quarry Extension WMS has been approved by the
agencies and seven of these wetland diffuse discharges have been constructed and two
are in operation at the time of writing.

GHD (2021) outlined the mitigation measures which will be utilized for the proposed
MQEE, which include:

e Progressive extraction and rehabilitation;
e Implementation of an interim groundwater recharge system;

e Implementation of a diffuse discharge system to maintain seasonal target water
levels in Wetlands U1 and W36;

e Creation of an expanded East Cell Lake for quarry rehabilitation and passive
groundwater recharge; and,

e Possible seasonal post-quarrying groundwater recharge system operation along the
northeast-southeast perimeter of the MQEE consistent with the potential seasonal
recharge approved for the East Cell.

The proposed interim recharge system for the MQEE is a simple extension of the
existing system that is in place and operating effectively at the Milton Quarry as shown
on Figure 38a. The extension of the WMS will provide recharge capacity to the
northeast-southeast of the proposed MQEE area and replace the existing watermain
located in the setback on the south side of the East Cell, since the setback will be
removed as the quarry face advances onto the MQEE extraction area (GHD 2021).

The long-term rehabilitation condition for the Milton Quarry Extension will rely primarily
upon passive lake-based mitigation to support groundwater levels and the associated
water-dependent natural features. This rehabilitation approach will incorporate the
MQEE by extending the East Cell Lake into the MQEE extraction area, along with the
creation of terrestrial, wetland and aquatic habitats.
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Once lake filling is complete under rehabilitation conditions, the overall groundwater
recharge system will largely no longer be required as the lake system will passively
provide the necessary groundwater recharge. Lake to lake transfers will be needed to
maintain each lake at its optimal water level; this will involve the pumping of water from
the Main Quarry Reservoir to the East Cell Lake with gravity flow to the West Cell Lake
and North Quarry Lake. Some post-quarrying operation of the diffuse wetland
discharges will likely be required on a seasonal basis to maintain the optimum
hydroperiods for Wetland U1 and Wetland W36, similar to that which may be required
for Wetlands V2, W7, and W8 around the East Cell. It is also possible that seasonal
groundwater recharge may still be required to the east of the East Cell and the
proposed MQEE to maintain optimum seasonal high groundwater levels to optimally
support water resources in this area. The AMP and AMP Addendum include provisions
to evaluate these considerations in detail as the rehabilitation program is implemented,
to ensure that the long-term protection and enhancement of water-dependent natural
features is achieved (GHD 2021).

The MQEE rehabilitation is discussed further in Section 15.3.

13.2.4 MQEE WMS Layout

The layout for the proposed MQEE portion of the WMS is shown on Figure 38a. Where
the extraction limit is in proximity to the Significant Woodland boundary, a 10 m
woodland buffer is applied and the watermain is accommodated within a 10 m wide
zone immediately adjacent to the extraction limit. Thus, the minimum setback between
the Significant Woodland boundary and the extraction limit is 20 m. Where possible, the
watermain was routed so as to be even further away from the Significant Woodland
limits.

Where the watermain and access road enters the habitat of Jefferson Salamander and
Unisexual Ambystoma, Salamander Excluders will be set into the road base. A drawing
of the Salamander Excluder is shown on Figure 38b. Essentially it is a metal trough that
can be driven over. The trough is connected to the silt/exclusion fence at each end. This
allows the access road to be used for WMS monitoring and maintenance, while
maintaining a safe perimeter that will exclude salamanders from the extraction area.
This is discussed further in Section 15.2.3.

As shown on Figure 38a, there are two locations where feeder lines are routed through
the Significant Woodland. This was necessary for two reasons: first, to supply recharge
wells that will be installed further away from the extraction limit, to reduce recirculation
of recharge water back into the quarry excavation and improve the effectiveness of the
mitigation; and second, to supply water to two diffuse discharges that will be located at
the upper end of Wetland W36. The latter is necessary because recharge wells alone
may not adequately raise the spring high water level and sufficiently extend the
hydroperiod to achieve the proposed enhancement of Wetland W36 habitat.
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The feeder line routes were selected and flagged by GEC, following the principles
outlined above in Section 13.2.2. The routes were selected to avoid mature trees,
dolostone outcrops, areas with intact native forest ground flora, rugged terrain, etc. If
the route had to go through clusters of larger trees, the route was set where larger trees
were either in decline, hazards (e.g., leaning) or otherwise defective. Where possible,
the recharge well locations are sited outside of the minimum 10 m Significant Woodland
buffer.

13.2.5 MQEE WMS Establishment

The proposed MQEE WMS layout is shown on Figure 38a and the exact routing will be
finalized in the field with a qualified ecologist to minimize ecological effects. Following
issuance of an ARA licence, Dufferin will finalize the planned alignments for the work
zones and will clear and maintain the areas at the appropriate time of year. In addition,
existing access and drainage components such as culverts will be maintained
consistent with normal land management practices.

This section outlines the various restrictions and design considerations that are
recommended by GEC with respect to the establishment of the MQEE WMS, with the
aim of minimizing negative effects on natural features and Species at Risk. Further
discussion is also provided in Section 16.0.

General Restrictions and Design Considerations

The following restrictions, best practices and design considerations are recommended
for the WMS installation in those areas that are outside of Significant Woodlands,
Significant Wetlands and their buffers:

e A qualified ecologist will provide direction to Dufferin staff and contractors, as
necessary, with respect to natural heritage features, species at risk, and their
protection. Instruction will be provided with respect to “no-go” areas, such as
ecological buffers, ecological enhancement areas, etc.

e The limits of the disturbance zones necessary for WMS installation will be clearly
demarcated and silt/exclusion fencing will be installed as necessary along the edges
of these zones at the outset of installation activity.

¢ [|f Bobolink and/or Eastern Meadowlark are confirmed to be present, removal of
ground vegetation will be conducted outside of the grassland bird breeding season,
i.e., April 1 to August 26. In areas located between Wetland U1 and the adjacent
forested areas to the northwest, northeast and southeast, removal of ground
vegetation will also avoid the salamander migration period, i.e., March 10 to May 10.

e \Watermains and Control Valve Huts will be constructed outside the Wetland U1
buffer (50 m) and Signficant Woodland buffer (10 m).
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e The watermain will generally be constructed within a 10 m wide disturbance zone
which will not encroach into the buffers for Significant Woodlands or Significant
Wetlands. The access road will generally have a maximum width of 4 m except as
required for practical considerations such as corners, slopes, culverts, and areas for
equipment access and turnarounds. Some additional areas may be required for
staging and logistics purposes during WMS installation. All disturbed areas outside
of the extraction area will be restored and seeded with a suitable seed mix.

e Control huts will be designed and located to minimize the overall number and
footprint of huts to the extent practical. Typically, each hut will facilitate connection of
at least four recharge wells or diffuse discharges. Additional huts may be added, if
necessary, in a particular circumstance; however, the proposed network is
considered generally adequate for anticipated conditions. Exterior lighting for huts
will be minimized and use motion activation.

e Temporary disturbance for feeder line installation will generally be limited to a 5 m
wide zone, although some exceptions may apply in order to increase efficiency of
feeder line installation in open areas. The disturbed areas will be restored and
allowed to regenerate such that, over time, it will be difficult to identify where feeder
lines were buried. Restoration may involve placement of 15 cm of fresh wood chips
or seeding with a suitable seed mix.

¢ Recharge wells will be established to have a minimal practical area, typically
disturbing approximately 25 m? or less during installation. Silt fencing will be installed
as necessary, to contain rock cuttings during drilling operations.

e Tree clearing, where required, will be conducted outside of the bird breeding season
and bat active period, i.e., no tree-clearing from April 1 to October 31.

e Trees that are cut to clear the extraction area and the WMS footprint will be
salvaged for ecological enhancement and rehabilitation purposes. Branches will
either be cut up to make small brush piles or chipped for use in the restoration of
WMS feeder lines. Logs will be cut up into 1.0 m to 1.5 m lengths and placed in
various ecological enhancement areas (see Section 14.0 below).

e Weathered rocks will be salvaged from fence lines and stone piles within the area to
be disturbed/extracted. The salvaged material will be used to create habitat features
for small wildlife, as well as for the diffuse discharges.

e Areas disturbed during WMS installation will be seeded with a suitable native seed
mix.
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Significant Woodlands, Significant Wetlands and Buffers — Restrictions and Design
Considerations

The following restrictions, best practices and design considerations are recommended
for the WMS installation within Significant Woodlands, Significant Wetlands and their
buffers:

e Temporary disturbance for feeder line installation will be limited to a 5 m wide zone.
The disturbed areas will be restored and allowed to regenerate such that, over time,
it will be difficult to identify where feeder lines were buried and where diffuse
discharges and recharge wells are located.

e The limits of the 5 m disturbance zones will be clearly demarcated and silt/exclusion
fencing will be installed along the edges of these zones prior to the installation of
feeder lines, recharge wells and diffuse discharges.

e The existing grades within woodlands and wetlands will be preserved as much as
possible.

e The duration of disturbance will be minimized within natural heritage features.

e Tree clearing, where required, will be conducted outside of the bird breeding season
and bat active period, i.e., no tree-clearing from April 1 to October 31.

e Timing of the installation of diffuse discharges, recharge wells and their feeder lines
will be scheduled to avoid critical ecological periods, i.e., breeding periods for
amphibians and birds, between March 10 to August 26. Installation of diffuse
discharges should occur when water levels are low or features are dry, i.e., between
August 26 to February 28.

e Trees that are cut to clear the WMS footprint will be salvaged for ecological
enhancement purposes. Branches will either be cut up to make small brush piles or
chipped for use in the restoration of WMS feeder lines. Logs will be cut up into 1.0 m
to 1.5 m lengths and placed on the forest floor.

e Weathered rocks within the 5 m disturbance zone for feeder lines will be carefully
placed on the adjacent forest floor or used for the diffuse discharges.

o Diffuse discharges (perforated pipe in stone bedding) will be established to have a
minimal practical area, typically covering approximately 5 to 10 m? or less. In each
location the diffuse discharge will be field fit to suit the wetland topography and
minimize the footprint to the greatest extent practical while providing the intended
mitigation function.

¢ Recharge wells will be established to have a minimal practical area, typically
disturbing approximately 25 m? or less during installation. Silt fencing will be installed
as necessary, to contain rock cuttings during drilling operations.

e Prior to working in sensitive areas, equipment will be sufficiently cleaned following
applicable protocols to ensure invasive plant species are not introduced to an area.
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e Fresh wood chips (minimum 15 cm deep) will be placed along the backfilled feeder
line routes to prevent the spread of invasive plant species and the areas will be
allowed to regenerate. Wood chip placement may occur following removal of
silt/exclusion fencing.

e Where appropriate, a suitable native seed mix will be used along the edges of the
feeder line routes. Seeds collected from suitable native species in the local
landscape may also be utilized.

e WNMS components will be designed with consideration for aesthetics, including the
incorporation of available weathered stone and woody debris at diffuse discharge
locations.

e Areas within the wetlands, woodlands, or their buffer zones that are temporarily
disturbed by mitigation will be rehabilitated in accordance with recommendations
from a qualified ecologist.

14.0 ECOLOGICAL ENHANCEMENT PLAN (EEP) FOR LANDS THAT WILL NOT
BE EXTRACTED

Within the proposed MQEE licence area, an Ecological Enhancement Plan (EEP) will
be implemented that covers approximately 10.55 ha of Dufferin land that will not be
extracted. Ecological enhancements will include reforestation using native species well
suited to the local landscape, management of existing woody vegetation in some areas
and the placement of habitat features such as rock piles, stumps/root wads and other
woody debris. Wetland U1 will also be enhanced by the addition of habitat features
within the wetland and strategic woody plantings around the wetland margins. The
implementation of the EEP will expand the Significant Woodland onsite, which in turn
will provide an overall benefit to the Jefferson Salamander and Unisexual Ambystoma
(Jefferson Salamander dependent population), as well as many other forest-dwelling
wildlife species.

The various EEP Units are mapped on Figure 39. Summary descriptions for the EEP
Unit are provided in Table 20. As shown on Figure 39, all of the ecological
enhancements are contained within the proposed MQEE licence area. This differs from
the EEP for the Acton Quarry Extension, which included Dufferin lands that were both
outside and within the licence area. For the Acton Quarry Extension, there was a
separate EEP legal agreement between Dufferin, the Region of Halton and the Town of
Halton Hills, which covered those EEP Units located outside of the licence area. A
similar legal agreement is not required for the MQEE because all EEP Units are within
the licence area and the EEP requirements will be incorporated onto the Site Plans.

The Rehabilitation Plan will mainly apply to the Dufferin land that will be extracted.
Details on the Rehabilitation Plan are provided in Section 15.3.
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The Planning Summary Report will provide the rationale for the proposed MQEE licence
boundary. Besides the extraction area, the larger licensed area encompasses most of
the WMS footprint and the EEP Units that are proposed to expand Significant
Woodlands, improve connectivity and provide an overall benefit to Jefferson

Salamander and Unisexual Ambystoma. The licence boundary will be fenced, which will
serve to protect ecological enhancement areas from damage resulting from
unauthorized access by hikers, ATV users and mountain-bikers. This is a common
problem in the local area, above the Escarpment.

The implementation of the MQEE Ecological Enhancement Plan (EEP) will address two
key requirements. First, since it is likely that an Endangered Species Act (ESA) 17(2)(c)
“Overall Benefit” Permit will be required for Jefferson Salamander and Unisexual
Ambystoma (Jefferson Salamander dependent population), the proposed EEP will form
a key part of the “Overall Benefit” package for these taxa. The ESA “Overall Benefit”
Permit will be discussed in detail in Sections 15.2.1 and 16.1.2.

Second, with respect to new or expanded mineral aggregate operations, the Region of
Halton Official Plan (ROP) policy direction is for proponents to pursue a “net
environmental gain” approach. The Town of Halton Hills Official Plan has a similar
policy direction. Section 110(7.2)d) of the Region of Halton Official Plan reads as
follows:

Where the proponent has satisfied the requirements of Sections 110(7.2)a) through
110(7.2)c) as applicable, require any application for a new or expanded mineral
aggregate operation to consider a “net environmental gain” approach to the preservation
and enhancement of the Greenbelt and/or Regional Natural Heritage System...

The MQEE Ecological Enhancement Plan (EEP) is discussed below under the following
headings:

e 141 Goals and Principles for the MQEE Ecological Enhancement Plan (EEP)
and Rehabilitation Plan

o 142 Tree-planting — Reforestation

e 143 Vegetation Management

o 144 Habitat Features

e 145 Wetland U1 Habitat Enhancements

e 146 Enhancement of Wetland Hydrology (Wetlands U1 and W36)
o 147 Disturbed Area Restoration

e 148 Ecological Enhancement Plan (EEP) Summary

The relevant ROP policies with respect to “net environmental gain” are discussed in
Section 17.0.
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The various EEP Units are mapped on Figure 39. Summary descriptions for the EEP
Unit are provided in Table 20.

14.1 Goals and Principles for the MQEE Ecological Enhancement Plan (EEP)
and Rehabilitation Plan

The Ecological Enhancement Plan (EEP) and Rehabilitation Plan for the MQEE have
been designed to enhance the ecological features and functions of the Regional
Greenlands System. Collectively, the plans provide:

e Immediate and short-term MQEE EEP measures that are integrated with the
surrounding natural features;

e Progressive and final rehabilitation measures for the MQEE that are integrated with
the East Cell Rehabilitation Plan, the MQEE EEP areas and the existing Cox Tract;
and,

¢ Integration with the adjacent Main Quarry and North Quarry Rehabilitation Plans.

The MQEE EEP and Rehabilitation Plan will form part of part of a broader, landscape
level restoration plan that integrates the rehabilitation of the various quarry cells with the
surrounding natural Escarpment landscape.

The overall goal of the enhancement and rehabilitation measures proposed by Dufferin
prior to, during and post extraction, is to ensure that the MQEE application results in an
overall net gain to the Provincial, Regional and Local Natural Heritage System.

Goals and principles for the MQEE EEP and Rehabilitation Plan include the following:

¢ Increase in the spatial extent of the Provincial, Regional and Local Natural Heritage
System.

e Increase in biological and habitat diversity.
e Enhancement of ecological system function.
e Enhancement of wildlife habitat.

e Enhancement of natural succession.

e Creation of new wetlands and woodlands.

e Establishment or enhancement of linkages between significant natural heritage
features and areas.
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14.2 Tree-planting — Reforestation

As part of the EEP, approximately 10.3 ha will be reforested. The reforestation
approach is outlined below under the following headings:

¢ Woody species selections;

¢ Planting approach;

e Timing; and,

e Maintenance and monitoring.

14.2.1 Woody Species Selections

Reforestation strategies vary depending on site-specific environmental conditions such
as aspect/sunlight, moisture regime, topographic position, and surrounding habitat types
and their woody species composition. The woody species selected for planting and the
forest types targeted are complementary to and reflective of the surrounding landscape.
Tree planting will occur in open areas with little woody cover, as well as in areas where
some tree and shrub establishment is occurring. The woody species selections for each
EEP Unit are provided in Table 20.

Units TP-B1 to TP-B6 are buffer planting areas that will be planted in the first two years
after licence issuance. The buffer planting areas are in proximity to the proposed MQEE
extraction area and they provide a buffer for the Significant Woodland and/or other EEP
planting areas. The species selected for this purpose are White Birch, White Cedar,
White Pine and Trembling Aspen. These pioneering species have all colonized newly
created cliff im habitats at the Milton Quarry and Acton Quarry, along the edges of
former extraction areas, and they are well suited as buffer plantings.

In some areas, faster-growing species such as White Birch and White Cedar were
selected or used in increased proportions. In other areas, longer-lived species such as
Bur Oak, Red Oak, Bitternut Hickory and Sugar Maple were selected.

In more sheltered areas such as Units TP-RB3 and TP-RB9, the proportion of Sugar
Maple was increased and other species such as Ironwood were also added.

Around the edges of Wetland U1 (Unit WE1) and along an old ditch line (Unit TP-RB4),
where conditions may be wetter than present once the WMS mitigation commences,
wetland and facultative species have been selected. The species selected for this
purpose are Swamp Maple, Silver Maple, White Cedar, Trembling Aspen, Balsam
Poplar (Populus balsamifera) and Basswood.

Some tall shrub species such as Alternate-leaved Dogwood and Chokecherry will also
be planted in some areas.
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It is anticipated that using the species selections described above, the following target
communities will develop over time:

e Dry-Fresh Cedar Coniferous Forest Ecosite (FOC2)

e Fresh-Moist White Cedar Coniferous Forest Ecosite (FOC4)

e Dry-Fresh White Cedar Mixed Forest Ecosite (FOM4)

e Fresh-Moist White Cedar - Hardwood Mixed Forest Ecosite (FOM7)
e Dry-Fresh Oak — Maple — Hickory Ecosite (FODZ2)

e Dry Fresh Poplar — White Birch Deciduous Forest Ecosite (FOD3)

e Maple Mineral Deciduous Swamp Ecosite (SWD3)

14.2.2 Planting Approach

Prior to planting, any non-native woody species such as Common Buckthorn (+) and
other non-desirable species (e.g., Manitoba Maple, ash regeneration, etc.) will be
removed and stumps treated with herbicide to prevent re-sprouting. Suitable native
woody regeneration will be retained. In some areas, control of herbaceous vegetation
(e.g., field goldenrods) may be necessary to create suitable conditions for tree planting.
Planting will occur during early spring or late fall, to minimize transplant shock, with
spring planting being preferred. Nursery stock will be derived from local seed sources,
i.e., from Seed Zone 34. However, if sufficient nursery stock is not available, stock from
adjacent MNR Seed Zones may be utilized (e.g., Seed zones 32 and 37). Where
possible, seed will be collected from the adjacent natural areas on Dufferin land, for
propagation by their native plant nursery partners. In recent years, the trees planted at a
number of Dufferin’s southern Ontario sites were grown from locally-collected tree
seeds. The nursery stock to be planted will generally be a mix of plugs and
container-grown stock.

Areas proposed for tree-planting/reforestation will be planted at a density of 2000
trees/ha (2.0 x 2.5 m spacing) in order to maximize the probability that planted areas will
meet woodland density targets in the short and long term. Natural tree regeneration will
also contribute to the woodland density targets. Plantings will occur in nodes, with
access routes being left open to allow access for maintenance (e.g., watering, weed
control, etc.). Any remaining gaps will be planted once the original plantings have
reached a “free-to-grow” condition (see below in Maintenance and Monitoring).

14.2.3 Timelines

The buffer planting areas TP-B1 to TP-B6 will be planted in Years 1 to 2 after licence
issuance.
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Planting areas TP-RA1 to TP-RA7 will be planted in Years 1 to 3 after licence issuance.
These areas are intended to reforest the most direct links between Wetland U1 and
Wetland V2, and between Wetland U1 and the Significant Woodland to the northeast
and east.

Planting areas TP-RB1 to TP-RB9 will be planted in Years 1 to 5 after licence issuance.
These areas are intended to reforest links between Wetland U1 and the Significant
Woodland to the southeast.

Planting areas TP-M1 and TP-M2 include a vegetation management component, as
described below in Section 14.3. These areas will be planted in Years 1 to 5 after
licence issuance.

Tree-planting in and around Wetland U1 will be completed in Years 1 to 3 after licence
issuance.

14.2.4 Maintenance and Monitoring

Competing herbaceous vegetation will be controlled by placing mulch or installing
Cocodisc weed control mats around each planted tree or shrub (up to 50 cm radius of
mulch around each planting, depending on conditions). Where access permits,
plantings will be watered during dry periods (defined as a 14-day period between May
and September with less than 25 mm of precipitation) until establishment has occurred
(i.e., in Year 1 and 2 following planting).

Plantings shall be monitored at least annually until “free-to-grow” conditions have been
achieved. “Free-to-grow” is a condition in which a forest is considered established
based on a minimum stocking standard, a minimum height and freedom from
competition that could impede growth. At the free-to-grow condition, the survival
(stocking standard) of planted trees shall be a minimum of 80%. If survival is less than
80%, replacements will be planted in order to achieve a density of 1600 trees/ha. Once
free-to-grow conditions are achieved any gaps left open for maintenance access will be
planted at the same initial 2000 trees/ha density. For any replacement plantings, the
species mix may be changed in order to utilize woody species with the highest survival
rates for a particular area.

14.3 Vegetation Management

Units TP-M1 and TP-M2 contain old field vegetation, with some patches of woody
vegetation. The existing woody vegetation will be managed to select for desirable
species and individual trees and the remaining areas will be planted with suitable tree
species.
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Unit TP-M1 was mostly ploughed in late 2020 and then re-seeded. TP-M1 also contains
patches of young Trembling Aspen, White Elm, White Ash, Black Cherry, Common
Buckthorn (+) and hawthorns. This unit contains some dolostone outcrops.

Unit TP-M2 contains old field vegetation that was not ploughed in 2020 due to its
shallow soil conditions. This unit also contains thickets of Staghorn Sumac and
Roundleaf Dogwood, and some mature, open-grown Sugar Maple and Basswood. This
unit contains a number of dolostone outcrops.

Vegetation management activities proposed for Units TP-M1 and TP-M2 include the
following:

e Remove undesirable woody vegetation (e.g., Common Buckthorn); thin out any
White Ash regeneration; remove defective stems;

e Retain desirable woody vegetation (e.g., hawthorns, hardwood regeneration);

¢ Interplant shade-tolerant species such as Sugar Maple in thinned out poplar-ash
patches;

¢ Install habitat features: rock piles (25) and woody debris (25); and,
e Clean up old farm junk piles.

The tree species to be planted in Unit TP-M1 are Sugar Maple, White Birch, Basswood,
White Cedar and White Pine.

The tree species to be planted in Unit TP-M2 are Bur Oak (Quercus macrocarpa), Red
Oak, Sugar Maple, Basswood, Bitternut Hickory and White Pine.

14.4 Habitat Features
Rock Piles

Most of the former agricultural fields have had field stones removed over the years, so
large areas contain relatively few rocks or rock piles, except where they had been
deposited by the early farmers.

During clearing/stripping operations and WMS installation, boulders, rocks and cobbles
will be salvaged and repurposed as rock piles in the various EEP Units. In addition,
boulders, rocks and cobbles may be salvaged directly from the extraction area in order
to meet the planting timelines. Rock piles will have a minimum footprint of 2 m x 2m and
a minimum height of 1 m, to provide refuge habitat for snakes, amphibians, small
mammals and other wildlife.

As a general guideline, rock piles should be established at a minimum density of 25
rock piles per hectare. Rock piles will be installed prior to any trees being planted in a
given area.
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Woody Debris

The removal of hedgerows CUHa and CUHb, and most of Woodland A and Woodland
B, will provide a source of logs, stumps, root wads, branches, etc., that will be salvaged
for use in the various EEP Units. Logs will be cut into shorter lengths (1 to 2 m) and
placed in small random piles within the specified EEP Units. Root wads and stumps will
be keyed into the ground. Branches will be cut up to form brush piles. Some woody
material will be chipped and the fresh wood chips will be repurposed as mulch for use in
the tree-planting operations. Some small wood chip piles may be placed in some EEP
Units as potential egg-laying sites for certain snake species.

Where practical, woody debris piles and features will have a minimum footprint of 2 m x
2m and a minimum height of 1 m, to provide habitat for snakes, amphibians, small
mammals and other wildlife.

As a general guideline, woody piles and features should be established at a minimum
density of 25 woody debris piles/features per hectare. Woody debris piles/features will
be installed prior to any trees being planted in a given area.

14.5 Wetland U1 Habitat Enhancements

At present, Wetland U1 is not a viable amphibian breeding pool because it lacks a
sufficiently long hydroperiod. Jefferson Salamander and Unisexual Ambystoma
(Jefferson Salamander dependent population) were captured in U1 in both 2019 and
2020. The hydroperiod of Wetland U1 will be enhanced via mitigation through the WMS.
The proposed habitat improvements will occur both within Wetland U1 and the land
immediately adjacent. Implementation of the enhancement measures listed below will
serve to increase the productivity of U1 for amphibian breeding, once the hydroperiod is
restored:

e Remove undesirable woody vegetation (e.g., declining Red-osier Dogwood and
shrub willows); thin out any White Ash regeneration;

e Retain desirable woody vegetation (e.g., hawthorns, hardwood regeneration);

e Plant Swamp Maple, Silver Maple and White Cedar around the edges of Wetland
u1;

¢ Install habitat features: rock piles (10) and woody debris (10);

¢ Install egg mass attachment sites within Wetland U1 (e.g., small branches with fine
twigs); and,

e Install some small clusters of rocks and woody debris within Wetland U1 to provide
potential refuges for salamander larvae and juveniles.
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14.6 Enhancement of Wetland Hydrology (Wetlands U1 and W36)

As described above in Section 13.2.3, the wetland hydrology in Wetlands U1 and W36
will be enhanced relative to existing conditions through the use of mitigation via the
Water Management System (WMS). A diffuse discharge system will be used to maintain
seasonal target water levels in Wetland U1 and the upper portion of Wetland W36.
Wetland hydrology will be improved in terms of spring high water levels and
hydroperiod. This will enhance the ecological function of these wetlands, especially with
respect to amphibian breeding functions. In the past, Dufferin achieved similar
enhancements through mitigation for Wetlands W5 and V2, and maintained wetland
conditions in Wetlands W7 and W8, as part of the mitigation measures for the Milton
Quarry Extension.

14.7 Disturbed Area Restoration (Unit DA1)

Unit DA1 is a small 0.062 ha disturbed area. It is a small excavation that contains water
briefly in the spring. At times in the past, it was used as a “mud run” for off-road trucks
and ATVs.

Unit DA1 will be restored by raising the grade in this area. Fill materials that will serve to
create several potential snake hibernacula (e.g., mix of earth, rock rubble and woody
debris). The feature will be capped with weathered rocks. A variation of the Toronto Zoo
snake hibernaculum design will be used. Dufferin used a similar design to create a
snake hibernaculum at the Mill Creek Pit in Puslinch Township.

Restoring Unit DA1 by filling the old excavation and creating several potential snake
hibernaculum features will serve to:

e Discourage trespassers on ATVs;

e Prevent mole salamanders and other amphibians from being attracted to water that
is only present for a short period in the springtime; and,

e Provide potential hibernation habitat for snakes and other wildlife.

This restoration work can be completed in conjunction with nearby WMS installation
work when it is underway and heavy equipment will be available.

14.8 Ecological Enhancement Plan (EEP) Summary

The proposed MQEE Ecological Enhancement Plan (EEP) covers 10.55 ha of Dufferin
land that will not be extracted, as shown on Figure 39 and described on a unit-by-unit
basis in Table 20.
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Key elements of the MQEE EEP include the following:

e Tree-planting — Reforestation: 10.3 ha of land will be reforested as part of the EEP.

e Vegetation Management: Units TP-M1 and TP-M2 include patches of existing woody
vegetation that will be managed, enhanced and interplanted with suitable native
woody species.

e Habitat Features: Approximately 215 rock piles and 215 woody debris piles/features
will be installed within the various EEP Units, as listed in Table 20.

e Wetland U1 Habitat Enhancements: Wetland U1 and the surrounding habitat will be
enhanced through vegetation management, strategic woody plantings, installation of
various habitat features, addition of egg attachment sites in the wetland,

e Enhancement of Wetland Hydrology (Wetlands U1 and W36): The WMS mitigation
measures will be used to enhance wetland hydrology in Wetland U1 and the upper
portion of Wetland W36.

e Disturbed Area Restoration: A 0.062 ha formerly excavated area will be restored and
several potential snake hibernacula will be created.

The ecological enhancements described above are designed to complement the
surrounding Provincial, Regional and Local Natural Heritage System and contribute
towards an overall net ecological gain.

15.0 DESCRIPTION OF THE PROPOSED EXTRACTION, OPERATIONAL
PLAN AND REHABILITATION PLAN

This section provides an overview of the proposed extraction, Operational Plan and
Rehabilitation Plan for the MQEE. The details are provided on the MQEE Site Plans
(MHBC 2021). This report section is organized under the following headings:

e 151 Description of Proposed Extraction and Operational Plan
o 15.2 Recommended Natural Environment Notes and Details for the Operational
Plan

e 153 Rehabilitation Plan

15.1 Description of Proposed Extraction and Operational Plan

This section provides an overview of the Operational Plan for the proposed MQEE.
Details are provided on the MQEE Site Plans (MHBC 2021) and a simplified version of
the Operational Plan is provided on Figure 40.

The proposed MQEE extraction area will make available approximately 15 million
tonnes of dolostone resource to the Milton Quarry. The proposed MQEE will be
extracted in two phases. Aggregate extracted from the MQEE will be processed and
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shipped from the Main Quarry or the East Cell using existing internal haul routes. The
existing entrance/exit on Dublin line will be used to ship aggregate to market using
existing haul routes.

The proposed MQEE mining plan has been integrated with the existing Milton Quarry
operations, and the East Cell extraction in particular, to minimize the overall disturbance
from quarry operations. The proposed MQEE will be extracted as a southeastward
extension of the East Cell and water resources mitigation will be provided by extending
the WMS which is already in operation (see Figure 38a). Once aggregate extraction is
completed, the proposed MQEE extraction footprint will be rehabilitated into lake,
wetland and terrestrial features, all of which will be integrated with the contiguous East
Cell Lake, the MQEE EEP areas, and the surrounding natural landscape, as described
in Section 15.3.

The amount of overburden that will be made available from stripping operations in the
MQEE extraction area is not sufficient for the creation of the proposed rehabilitation
landforms described below in Section 15.3. As a result, Dufferin is proposing to import
clean fill material, similar to the current approvals for the existing Milton Quarry.
Importation of soil for rehabilitation will be in accordance with MNDMNRF and MECP
requirements.

15.1.1 Quarry Phasing and Lifts

The proposed MQEE will be extracted in two phases as a continuation or extension of
the East Cell extraction. The East Cell extraction will proceed southeastward, removing
the common setback and rerouting of the WMS to the southeast of the MQEE extraction
area as shown on Figure 38a.

The bulk of the bedrock resource is comprised of Amabel dolostone that will typically be
removed by drilling and blasting in one or two lifts. The underlying Reynales dolostone
may be extracted as a separate lower lift (by drilling and blasting or other excavation)
and is included in the resource estimates.

The anticipated average annual extraction rate is 2.0 to 5.5 million tonnes per year,
consistent with the hours of operation for the existing Milton Quarry.

Quarry operations will include first clearing and grubbing vegetation, followed by
removal of topsoil and overburden. Bedrock extraction will occur by drilling and blasting
the bedrock. Blasted rock will be transferred by truck to the existing primary crusher in
the Main Quarry or be transferred by truck, loader, or conveyor to a portable primary
crusher and processing plant that will be located in the active extraction cell. If the Main
Quarry processing plant is removed when extraction commences in the proposed
MQEE, then processing is proposed in the East Cell directly to the north of the
proposed MQEE.
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The active quarry area will be dewatered via a sump and piped discharge system in
conjunction with the East Cell which is presently being dewatered. The sump(s) will be
installed and modified as required to efficiently dewater the extraction area. Water will
be collected and handled in the integrated WMS. Overall water consumption by
extraction and processing operations is not expected to increase significantly from
existing operations. The only extraction-related water demand in the proposed MQEE is
the water used for dust control (GHD 2021).

Interim mitigation measures will be provided by extending the existing WMS recharge
system to the south and east of the MQEE extraction area, as discussed above in
Section 13.2. During the active quarry extraction and lake-filling period, the extended
WMS will protect or enhance the water-dependent natural features to the east and
southeast that would potentially be affected in the absence of mitigation water
resources (GHD 2021).

15.1.2 Operations Water Management

The proposed MQEE operations will not result in significant additional consumptive
water uses such as aggregate washing, as these activities will continue similar to past
and current operations (GHD 2021). These operations may continue to occur in the
Main Quarry area or be moved to the MQEE/East Cell area. The operations water
handling components for the proposed MQEE involve:

e Quarry dewatering
e Surface water runoff control
e Dust control

These components are discussed below. The WMS and recharge system operations
were described in Section 13.0.

15.1.2.1 Quarry Dewatering

The extraction operations will be completed in a dry (dewatered) state, which requires
the dewatering of the extraction area. The existing Permit To Take Water (PTTW) and
Environmental Compliance Approval (ECA) will be amended as required (GHD 2021).

Infiltrating groundwater and precipitation water will be collected and diverted into the
existing integrated WMS system and rehabilitation program for the Main Quarry, North
Quarry, West Cell, and East Cell. Any excess water (i.e., not required for mitigation
system storage or pumping) will be handled in an appropriate manner through the WMS
to optimize the beneficial use of all available water (GHD 2021).

The active quarry area will be dewatered using sumps constructed through the quarry
floor, into the top of the Cabot Head shale (up to approximately 5 m below the quarry
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floor). The sump(s) will be installed and modified as required to efficiently dewater the
extraction area. Water will be pumped from the sump(s) and conveyed through a
watermain to the WMS in the North Quarry or Main Quarry (GHD 2021).

15.1.2.2 Surface Water Runoff Control

The proposed Extension lands are generally situated on topographically high areas
(Figures 6 and 7). Surface water runoff patterns will therefore be primarily away from
the extraction areas in their current direction. Stripping operations will include
appropriate mitigative measures, such as berm construction, to prevent unwanted
surface water runoff into the quarry (GHD 2021).

15.1.2.3 Dust Control Water Consumption

The only extraction-related water consumption in the proposed Extension is water for
dust control in the proposed Extension. Dust control is required for the working face
area and haul route to the primary crusher and processing plant. Most dust control
water is lost to evaporation (GHD 2021).

15.1.2.4 Fuel/Maintenance Management and Spill Response Plan

Historical operating experience and aggregate operations data indicate that there is little
to no potential risk of adverse effects resulting from fuel handling and maintenance
activities at aggregate extraction operations, including at quarries (GHD 2021).

For the proposed MQEE, all fuel handling and equipment maintenance activities will be
undertaken in such a manner to minimize the risk and magnitude of any potential
release into the environment. Dufferin maintains, trains, and adheres to comprehensive
Fuel Management and Spill Response Plans which are part of their Environmental
Management System (GHD 2021).

There will be no bulk fuel storage in the proposed MQEE. Mobile equipment will be
refueled in the Main Quarry. Non-mobile equipment (e.g., primary crusher) will be
refueled using fuel trucks and any spills will be immediately cleaned up in accordance
with the Spill Response Plan (GHD 2021).

Equipment maintenance will be performed at the Main Quarry Maintenance Facilities (or
off-site) to the extent feasible. When maintenance must be conducted in the proposed
MQEE, appropriate care will be taken and any spills will be immediately cleaned up in
accordance with the Spill Response Plan (GHD 2021).
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15.2 Recommended Natural Environment Notes and Details for the Operational
Plan

15.2.1 Endangered Species Act (ESA 2007)

It is likely that MECP will require that Dufferin Aggregates apply for an Endangered
Species Act (ESA) 17(2)(c) “Overall Benefit” Permit for Jefferson Salamander and
Unisexual Ambystoma (Jefferson Salamander dependent population). A portion of the
MQEE extraction area may be considered habitat for these taxa and the footprint of the
WMS is partly located in habitat for these taxa. The potential effects of the proposed
MQEE on the Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander
dependent population) are discussed in Section 16.1.2. The relevant sections of
Ontario Regulation 242/08 will be followed with respect to Butternut, Bobolink and
Eastern Meadowlark, as discussed in Sections 16.1.1 and 16.1.3, respectively.

Recommended Site Plan Note:

No development is permitted within the habitat of Jefferson Salamander and
Unisexual Ambystoma (Jefferson Salamander dependent population) unless
authorized by an Endangered Species Act (ESA) Permit or other authorization
from the Ministry of Environment, Conservation and Parks (MECP). A copy of the
ESA Permit will be provided by the proponent to the Ministry of Northern
Development, Mines, Natural Resources and Forestry (MNDMNRF) Aggregate
Inspector.

15.2.2 Demarcation of Limits of Disturbance

As indicated above, a portion of the MQEE extraction area may be considered habitat
for Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander dependent
population) and the footprint of the WMS is partly located in habitat for these taxa, as
shown on Figure 26. In the open field areas that will not be extracted a range of
ecological enhancements are proposed as part of the Ecological Enhancement Plan
(EEP), as described in Section 14.0 and shown on Figure 39. Therefore, it is important
that any quarry-related activities are restricted to the extraction area, the WMS footprint
and some other small areas that will be used temporarily during WMS installation (e.g.,
for the staging of equipment and materials) and subsequently restored. The limits of
disturbance must be clearly demarcated in the field with monument markers,
construction fencing, etc., as necessary, to prevent encroachment into adjacent habitats
and future ecological enhancement areas.

Recommended Site Plan Notes:

The limit of extraction shall be clearly demarcated with monument markers (e.g.,
metal T-bars or equivalent) with maximum spacing of 20 m between markers. In
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proximity to the Significant Woodland boundary and Ecological Enhancement
Plan (EEP) areas, the maximum spacing of monument markers shall be 10 m
and signage stating “Ecological Area — No Disturbance” or equivalent wording
shall be installed.

The limits of disturbance for the WMS installation must be clearly demarcated,
especially in the vicinity of the Significant Woodland, wetlands, buffer areas and
EEP areas, prior to commencing WMS installation works.

15.2.3 Silt/Exclusion Fencing Layout and Salamander Excluder Locations

The recommended silt/exclusion fence layout is shown on Figures 38a and 39. The
silt/exclusion fencing is intended to serve two purposes: a) prevent/minimize the
movement of sediment into areas that are to be protected; and, b) to prevent small
wildlife such as salamanders, frogs, toads, snakes, etc. from encroaching into the
extraction area. In particular, the silt/exclusion fencing is intended to prevent Jefferson
Salamander and Unisexual Ambystoma (Jefferson Salamander dependent population)
from encroachment into the extraction area.

In areas where the extraction limit is 20 m from the Significant Woodland boundary, the
silt/exclusion fencing is located along the edge of the 10 m minimum Significant
Woodland buffer. Elsewhere the silt/exclusion fence is located along the limit of
extraction. Where the exclusion perimeter crosses the watermain and access road,
Salamander Excluders will be set into the road base. A drawing of the Salamander
Excluder is shown on Figure 38b. Essentially it is a metal trough that can be driven
over. The trough is connected to the silt/exclusion fence at each end. The Salamander
Excluder is installed such that if a salamander falls into it, they can only get out on the
“safe” side of the silt/exclusion fence. This allows the access road to be used for WMS
monitoring and maintenance, while maintaining a safe perimeter that will exclude
salamanders from the extraction area. The same approach was used for the East Cell,
in proximity to Wetlands W7 and W8 and elsewhere.

The watermain access road between the two Salamander Excluders will only be used
for WMS monitoring and maintenance, ecological enhancement works and ecological
monitoring. It will not be used for operational purposes, i.e., it will not be used to
transport overburden, explosives, drills, heavy equipment, etc. Signage will be erected
at the two Salamander Excluders indicating these restrictions.

The exclusion fencing make take the form of heavy-duty silt fencing which must be
periodically maintained and potentially replaced, or a more permanent form of wildlife
fencing such as Animex Wildlife Fencing or equivalent.
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Recommended Site Plan Note:

Silt/Exclusion fencing will be installed per the layout shown on Natural
Environment Technical Report (Goodban Ecological Consulting Inc. 2021) Figure
38a and Site Plan Operational Plan. Salamander Excluders will be installed at
the locations shown on Natural Environment Technical Report (Goodban
Ecological Consulting Inc. 2021) Figure 38a and Site Plan Operational Plan.
Silt/Exclusion fencing may be heavy-duty silt fencing or Animex Wildlife Fencing
or equivalent. The condition of the fencing must be monitored on a regular basis
and it must be promptly repaired as necessary.

The watermain access road located between the two Salamander Excluders
shall only be used for WMS monitoring and maintenance, ecological
enhancement works and ecological monitoring. It will not be used for operational
purposes.

15.2.4 Timing of Tree-clearing and Stripping Operations

Stripping of topsoil will be timed to avoid the bird breeding season, particularly for
Bobolink and Eastern Meadowlark. Stripping of topsoil should not occur between April
1 and August 26. It is recommended that the operator should schedule the stripping of
topsoil and ground vegetation to avoid this period, to remain in compliance with
Sections 9 (Species Protection) and 10 (Habitat Protection) of the Endangered Species
Act. Stripping of overburden may occur during the bird breeding season, provided that
the topsoil and ground vegetation had already been removed.

Recommended Site Plan Note:

Tree-clearing will not occur during the active period for bats and the bird breeding
season, i.e., no tree-clearing between April 1 and October 31. This will avoid
potential contraventions of the Migratory Bird Convention Act and the
Endangered Species Act.

Stripping of topsoil and ground vegetation will not occur during the bird breeding
season, i.e., no topsoil and ground vegetation stripping between April 1 and
August 26. This will avoid potential contraventions of the Migratory Bird
Convention Act and the Endangered Species Act. Stripping of overburden may
occur during the bird breeding season, provided that the topsoil and ground
vegetation have already been removed.

15.2.5 Salvage of Woody Material, Weathered Rock, etc.

Most of the former agricultural fields have had field stones removed over the years, so
large areas contain relatively few rocks or rock piles, except where they had been
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deposited by the early farmers along fencelines and in individual piles. During clearing
and stripping operations, boulders, rocks and cobbles will be salvaged and repurposed
as rock piles in the various EEP Units and diffuse discharges. In addition, boulders,
rocks and cobbles may be salvaged directly from the extraction area as stripping
occurs.

The removal of hedgerows CUHa and CUHb, and most of Woodland A and Woodland
B, provide a source of logs, stumps, root wads, branches, etc., that will be salvaged for
use in the various Ecological Enhancement Plan (EEP) Units and future quarry
rehabilitation.

The salvage of boulders, rocks and cobbles, and woody debris (logs, stumps, root
wads, branches, etc.) will provide an essential source of materials to be used to create
habitat features as part of the Ecological Enhancement Plan (EEP) and future quarry
rehabilitation. These materials should be stockpiled within the extraction area.

Recommended Site Plan Notes:

Boulders, rocks and cobbles will be salvaged from fencelines and stone piles
within the extraction area. Weathered rocks will also be salvaged during stripping
operations. This material will be stockpiled within the extraction area for use as
part of the Ecological Enhancement Plan (EEP), diffuse discharges, and future
quarry rehabilitation.

Logs, stumps, root wads and branches will be salvaged during clearing and
grubbing operations. Tree tops may be chipped. The salvaged woody material
and wood chips will be stockpiled within the extraction area for use as part of the
Ecological Enhancement Plan (EEP) and future quarry rehabilitation.

15.2.6 WMS Installation

A series of restrictions and design considerations for the installation of the Water
Management System (WMS) are provided in Section 13.2.5 of this report. These
restrictions and design considerations are also included in the AMP Addendum.

Recommended Site Plan Note:

The Water Management System (WMS) shall be installed consistent with the
restrictions and design considerations provided in Section 13.2.5 of the Natural
Environment Technical Report (Goodban Ecological Consulting Inc. 2021) and
the AMP Addendum (GHD and Goodban Ecological Consulting Inc. 2021).
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15.2.7 Ecological Enhancement Plan (EEP) Implementation

The details of the Ecological Enhancement Plan (EEP) are provided in Section 14.0,
Figure 39 and Table 20 of this report. The EEP details are also provided on the Site
Plans (MHBC 2021).

Recommended Site Plan Note:

The Ecological Enhancement Plan (EEP) shall be implemented as per the details
in the stand-alone Ecological Enhancement Plan (EEP) and Rehabilitation Plan
Report (Goodban Ecological Consulting Inc. 2021), Natural Environment Report
(Goodban Ecological Consulting Inc. 2021) Section 14.0, Figure 39 and Table
20, and Site Plan Rehabilitation Plan.

15.2.8 Blasting (Peregrine Falcon)

As described in Sections 5.4.4.2 and 9.3.1 of this report, Peregrine Falcons nested at
two separate locations on a cliff in the East Cell during the 2020 and 2021 breeding
seasons. In 2021 the nest was located in proximity to the southeast quarry face which is
near the common boundary with the MQEE property. There is a small ledge adjacent to
and just below the 2021 nest site on the cliff, just in the corner of the face along
Townline and the face parallel to the common boundary with the MQEE.

The Peregrine Falcon is listed as a Special Concern species in Ontario and it is
protected under the Fish and Wildlife Conservation Act. The potential effects of the
MQEE on the Peregrine Falcon are discussed in Section 16.7.

Recommended Site Plan Notes for the MQEE:

Peregrine Falcon

1) Each year, between early April and mid May, a qualified ecologist will
check to see if Peregrine Falcons are present and nesting within the area
to be extracted.

2) In the event the qualified ecologist confirms Peregrine Falcons are
nesting within the area to be extracted or within the adjacent CRH Licence
ID No. 60862:

a) Quarry personnel shall not walk within 100 m of an active falcon nest
during the period April 15 to July 31 to the extent feasible.

b) Quarry equipment (such as trucks and loaders) shall not be operated
within 25 m of a nest between April 15 to July 31.
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c) When extending the existing south face of the quarry southeastward
into the MQEE extraction area, blasting shall not occur within 125 m of the
nest while it is occupied and overpressure shall not exceed 140 dB.
During the egg-laying and incubation period (April 20 to June 20), the
ground vibration at the nest will not exceed 35 mm per second and
overpressure shall not exceed 140 dB.

3) A qualified ecologist will confirm when the birds are no longer using the
nest and then the restictions listed in note 2 above will no longer apply.

15.3 MQEE Rehabilitation Plan
This section describes the MQEE Rehabilitation Plan, under the following headings:

e 15.3.1 Rehabilitation — Water Resources;
e 1532 Rehabilitation — Natural Environment; and,
e 153.3 MQEE Rehabilitation Plan Summary

15.3.1 Rehabilitation — Water Resources

15.3.1.1 Overview

From a water resource perspective, the objective of the rehabilitation plan is to create
an end use that protects or enhances the existing water resources and water-dependent
natural features with the minimum amount of active management or engineering works
necessary to achieve this objective. To that end, the existing Milton Quarry
Rehabilitation Plan includes the creation of three separate lakes in the North Quarry,
West Cell, and East Cell. These three lakes are intended to provide passive support to
the surrounding groundwater regime, minimizing the need for any actively-pumped
recharge water in the long term (GHD 2021).

The rehabilitation of the MQEE will include the extension of the East Cell Lake area to
include the MQEE extraction area as shown on Figures 41 and 43. Within the MQEE,
overburden or other suitable fill will be placed to create a variety of landforms,
shorelines and shallow water areas, wetlands and upland habitats. The lake will include
exposed quarry wall areas, particularly in the east and southeast portions of the
extraction area that will serve to support the groundwater levels in the adjacent area
that includes a number of wetlands that are at least partially groundwater-dependent
(GHD 2021).

During the lake filling period the recharge system will continue to operate to maintain
groundwater levels within the MQEE study area and the water levels in Wetland U1 and
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the upper portion of Wetland W36. As the lake level rises during filling, the recirculation
rate of water back into the quarry will be reduced due to the lowering of the hydraulic
gradient between the recharge alignment and the quarry water level, thereby reducing
the recharge system flow and reliance (GHD 2021).

15.3.1.2 Background on Existing Approved Rehabilitation

As noted above, the existing approved Rehabilitation Plans for the Milton Quarry and
the Milton Quarry Extension include the creation of three separate lakes in the North
Quarry, West Cell, and East Cell. The water levels of the three lakes are set primarily to
be protective of the Sixth Line Tributary and the associated wetlands to the west and
north. The East Cell Lake is also intended to support groundwater levels to the
northeast and east, to protect a number of groundwater-dependent wetlands. Once the
three lakes are filled with water to the required levels, limited active mitigation will be
necessary. This mitigation approach is embedded in the existing approvals and legal
agreement requirements (GHD 2021). The existing requirements include:

e Seasonal pumping and gravity flow to maintain the three lake levels as well as
managing dewatering flow from the east side of the Main Quarry and the North
Quarry Lake, returning it to the Reservoir;

e Seasonal pumping to maintain the optimum water level and hydroperiod in the three
onsite wetlands (V2, W7 and W8); and,

e Possible seasonal operation of a limited portion of the East Cell recharge well
system to support wetlands to the northeast and east.

Maintaining the three lakes at controlled elevations via pumping and gravity flows will
allow the passive mitigation of the Sixth Line Tributary system and Wetland W5 by
maintaining the lakes at a higher elevation than those features. This control requires
seasonal pumping to the East Cell Lake and controlled gravity overflow cascading to the
West Cell and then the North Quarry. Any excess water in the North Quarry will be
pumped back to the Main Quarry (GHD 2021).

The three onsite Wetlands V2, W7, and W8 are located within the Licence limit of the
East Cell. These wetlands are in close proximity to the extraction limit and they are at
elevations that are slightly above the planned East Cell Lake level. It is not anticipated
that these wetlands will experience an optimal or desired water regime without some
continued seasonal augmentation of water levels. Therefore, the Milton Quarry
approvals provide for the continued use of the existing diffuse discharges following lake
filling to ensure that the wetland hydrology of each of the onsite wetlands is maintained
in an optimal fashion (GHD 2021).

Under the existing Milton Quarry plans and approvals, the wetlands located to the north
and east of the East Cell will be partially mitigated by the creation of the three lakes,
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however the East Cell Lake level may not be high enough to fully mitigate all the
wetlands, particularly those that are close to the East Cell and particularly during the
spring and early summer period. The potential limitations include the relative elevations
(i.e., the lake levels may not reach a sufficient elevation to support groundwater
discharge to these features) and the dampening of seasonal water levels as discussed
below. To fully mitigate the wetlands to the north and east under rehabilitation
conditions, limited seasonal post-quarrying operation of the interim groundwater
recharge system may be required in this area as a requirement of the existing
approvals. This aspect will be evaluated in detail as part of the ongoing monitoring and
mitigation program in accordance with the AMP as the quarry develops and the East
Cell Lake filling is completed (GHD 2021).

Although, the lakes will tend to dampen the natural groundwater level fluctuations, the
resultant natural seasonal fluctuations in the bedrock away from the lake may be great
enough to allow ephemeral/intermittent flooding of the nearby wetlands once the lakes
are full. This would allow the recharge well system to be discontinued without any
significant change in function. However, this is difficult to forecast with confidence and,
as such, contingency post-quarrying operation of the groundwater recharge system in
this area is part of the existing quarry requirements and approvals (GHD 2021).

15.3.1.3 MQEE Rehabilitation — Water Resources

As described above, the proposed MQEE Rehabilitation Plan is integrated with the
existing approved Rehabilitation Plan for the East Cell. This lake-based rehabilitation
plan includes the passive support of the surrounding groundwater levels with the East
Cell Lake that has a regulated water level, the support and enhancement of the
adjacent Wetland U1 and Wetland W36 through the seasonal use of the interim diffuse
discharge mitigation, and the potential seasonal use of a limited portion of the recharge
well system, similar to the approved East Cell requirements (GHD 2021).

The East Cel/MQEE lake will have a water level elevation of approximately

333 m AMSL. This is the approved lake level for the East Cell and it appears to be
suitable for the proposed extension of the lake into the MQEE area. The AMP and AMP
Addendum include provisions to review and refine this level, if warranted, prior to
completion of final rehabilitation (GHD 2021).

The lake level will passively support the groundwater levels to the southeast and east of
the proposed MQEE through the quarry walls exposed to the lake as well as leakage
through fill material placed in the lake area. The planned strategic placement of the fill
and the generally permeable nature of the quarry walls allow the lake level to suitably
support groundwater levels (GHD 2021).

The proposed diffuse discharge recharge system will continue to be used on a seasonal
basis to maintain an optimum water regime in Wetland U1 and the upper portion of
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Wetland W36, to maintain and enhance the ecological function of these wetlands. This
mitigation approach is similar to the long-term operations planned for Wetlands V2, W7,
and W8 as part of the existing Milton Quarry requirements and approvals (GHD 2021).

Similar to the existing Milton Quarry rehabilitation, the passive groundwater level
mitigation provided by the larger East Cell Lake may not result in the optimum high
groundwater levels during the spring period that are necessary to support the ecological
function of the nearby wetlands. Furthermore, the locations of the proposed MQEE
recharge wells may be complementary to the existing recharge well locations
associated with the East Cell and may benefit the operational effectiveness of any
necessary recharge well operations for the existing quarry rehabilitation. Therefore, it is
proposed to consider potential seasonal recharge well operation of some of the
proposed MQEE interim recharge well system. The needs for any such operations
would be very limited in terms of the duration, number of wells, and recharge flows
relative to the requirements during the interim extraction and lake-filling period (GHD
2021).

Monitoring is proposed to continue beyond the interim (extraction and lake filling) period
to ensure the protection of water resources and water-dependent natural features, and
to assist in managing the lake level and control. These programs are identified in the
AMP Addendum and will be reviewed and refined during the active quarry extraction
and lake filling monitoring periods (GHD 2021).

15.3.2 Rehabilitation — Natural Environment

Large portions of the existing Milton Quarry have already been rehabilitated and
designated Escarpment Natural Area and Escarpment Protection in the Niagara
Escarpment Plan. The rehabilitation approach for these areas employed a variety of
post extraction landforms to include cliffs, wooded area, and open lakes with islands
and wetlands. The forest and wetland communities are complimentary to the
surrounding escarpment landscape. To date, over 150,000 trees have been planted,
many during the 26 annual Earth Day Events held at the site. Monitoring of the
rehabilitated area has confirmed the presence of 340 species of vascular plants, 155
species of birds, including at least 61 species of breeding birds, 6 species of breeding
amphibians, 34 species of butterflies, 30 species dragonflies and damselflies, and other
wildlife species have been observed in the rehabilitated portions of the quarry.

The Ecological Enhancement Plan (EEP) and Rehabilitation Plan for the MQEE have
been designed to enhance the ecological features and functions of the Provincial,
Regional and Local Natural Heritage System. The goals and principles for the MQEE
EEP and Rehabilitation Plan were provided above in Section 14.1. The MQEE
Rehabilitation Plan is shown on Figure 41a, with rehabilitation details provided on
Figures 41b and 41c, as well as on the Site Plans (MHBC 2021).
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As noted above, since there is a shortfall of available topsoil and overburden within the
MQEE extraction area, Dufferin is proposing to import clean soil similar to the current
approvals for the existing Milton Quarry.

The 15.9 ha extraction area will be rehabilitated to the following landforms, features and
habitats:

e Deep Lake
e \Wetlands
e |[slands

e Reforestation
o C(liffs

Each of these rehabilitation elements are discussed below.

15.3.2.1 Deep Lake

The extended East Cell Lake is designed to maintain passive movement of groundwater
to support the water-dependent natural features surrounding the proposed MQEE. The
lake will cover approximately 7.7 ha and it will incorporate aquatic features such as
varied shorelines with shallow nearshore habitats and shoals to provide spawning and
foraging habitat for fish and other wildlife. The deep-water areas will also provide habitat
for a variety of top predator and game species that utilize deeper water habitats.

Deeper water cover will be provided by creating several reef shoals and treatment of the
backfill slopes and quarry faces that will be submerged upon lake filling. The shoals will
be created in deep water but will rise up to within 1-2 m of the lake surface, with various
exposures. They will be comprised of boulder and cobble material, with cobble faces on
the exposed ‘wave-washed’ northwest faces. The addition of submerged boulders,
patches of cobble/smaller rock and boulders, logs and root masses shall also be
included. The upper 5 m of some of the vertical quarry walls will be selectively blasted in
some areas to create irregular faces and underwater shelves that will provide deeper
water cover. Woody debris (e.g., large stumps), large boulders and rock clusters will be
incorporated into the backfill slopes down to depths of approximately 5 m to provide
cover in these areas.

15.3.2.2 Wetlands

The shoreline wetlands will cover approximately 2.7 ha and they will be interconnected
with terrestrial and aquatic habitats. The shoreline wetlands will have water depths
ranging from areas that are seasonally inundated to permanently inundated areas up to
2.0 m deep in some locations.
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The following are the target shoreline wetland and cove communities:

e Mineral Open Beach/Bar (BBO1)

e Willow Gravel Shrub Beach Type (BBS1-2)
e Mineral Shallow Marsh Ecosite (MAS2)

e Mixed Shallow Aquatic Ecosite (SAM1)

e Mineral Thicket Swamp Ecosite (SWT2)

The shallower wetlands (generally < 1.0 m) will predominantly be shallow marshes,
meadow marshes or thicket swamp, covering approximately 1.5 ha. The marshes will
support a mix of Narrow-leaved and Common Cattails, various sedges (e.g., Carex
spp.-, Eleocharis spp., Scirpus spp. and Schoenoplectus spp.) and scattered shrubs
(mainly Salix spp.). At greater depths floating-leaved and submergent aquatic species
such as Pondweeds (Potamogeton spp.), Common Bladderwort (Utricularia vulgaris)
and Stonewort (Chara sp.) will become established. The deeper wetlands will cover
approximately 1.2 ha. Wetland plant plugs and seeds from local wetlands and other
appropriate sources can be used to introduce the desired native emergent and
floating-leaved species, however many wetland species will typically colonize naturally if
the suitable physical conditions are correctly established.

Grading (coarse and fine) will be undertaken to sculpt an irregular shoreline and
produce a variety of slopes, both in shallow water and above water, and transitioning to
nearshore/upland areas and deep-water areas. Island and cove environments will also
be incorporated into the shoreline grading plan (see Section 15.3.2.3 Islands). If
suitable organic material is available, it will be added to provide a medium for plant
germination and growth. It is critical that any organic materials are not contaminated by
seeds, roots or other propagules of invasive plant species such as European Common
Reed (Phragmites australis ssp. australis +), Purple Loosestrife (Lythrum salicaria +),
etc. Gravel or sand beaches will be created along the shorelines. Granular (gravel,
sand, cobble) areas in the shallow water and on shoals will reduce the density of
vegetation growth but provide habitat for other aquatic organisms (benthic
invertebrates) and foraging fish, as well as spawning habitat for other fish species.

The addition of submerged and partially submerged rocks/boulders, root masses and
logs will provide basking opportunities for turtles, refuge and attachment sites for
invertebrates and fish, and foraging/perching sites for birds.

15.3.2.3 Islands

At least three islands covering approximately 0.4 ha will be created as part of the MQEE
Rehabilitation Plan. The islands will be capped with various granular substrates (gravels
and coarse sands), as well as patches of boulders and cobbles. The islands will be
planted with suitable shoreline and tallgrass prairie species such as Little Bluestem
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(Schizachyrium scoparium), Switchgrass (Panicum virgatum), Big Bluestem
(Andropogon gerardii), etc. At least 10 logs and/or stumps/root wads will also be placed
on the islands.

The following community types are expected to develop on the islands:

e Mineral Open Beach/Bar (BBO1)
e Willow Gravel Shrub Beach Type (BBS1-2)
e Dry Tallgrass Prairie Ecosite (TPO1)

Approximately nine turtle nesting sites will be constructed on the islands (at least three
per island). Dimensions will be approximately 8-10 m by 4-5 m and the nesting areas
will be oriented to provide south and/or southwest exposures. Any topsoil will be
stripped and heavy-duty landscape fabric will be installed to discourage woody plant
growth. Suitable granular material will be piled on top of the landscape fabric (up to
1.5 m deep).

15.3.2.4 Reforestation

The woody species selected for planting and the forest types targeted are
complementary to and reflective of the surrounding landscape. The reforestation
approach will generally be similar to that described for the Ecological Enhancement
Plan (EEP) as in Section 14.2. Since the reforestation will occur on newly created
uplands located above the final East Cell Lake elevation, the emphasis will be on
planting faster-growing, pioneering species. Approximately 5.1 ha of rehabilitated area
will be reforested and 2.1 ha is within 300 m of Wetland U1 and the upper portion of
Wetland W36.

Woody Species Selections

The following are the reforestation target community types for the MQEE Rehabilitation
Plan:

e Cultural Woodland Ecosite (CUW1)

e Dry-Fresh Cedar Coniferous Forest Ecosite (FOC2)

e Fresh-Moist White Cedar Coniferous Forest Ecosite (FOC4)

e Dry-Fresh White Cedar Mixed Forest Ecosite (FOM4)

e Fresh-Moist White Cedar - Hardwood Mixed Forest Ecosite (FOM7)
e Dry-Fresh Oak — Maple — Hickory Ecosite (FOD2)

e Dry Fresh Poplar — White Birch Deciduous Forest Ecosite (FOD3)
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The main successional species to be planted are White Birch, Trembling Aspen,
Bigtooth Aspen, Balsam Poplar, Pin Cherry (Prunus pensylvanica), White Cedar, White
Pine and Red Cedar (Juniperus virginiana), as well as other suitable native woody
species.

In some areas with exposure to the south and southwest, longer-lived species such as
Bur Oak, Red Oak, Bitternut Hickory, etc. will be planted with some White Pine.

Some conifer patches will be established to provide some winter cover for wildlife,
primarily using White Cedar and White Pine.

Some patches of tall shrub species such as Alternate-leaved Dogwood, Chokecherry,
Nannyberry, Highbush Cranberry (Viburnum trilobum), etc. will also be planted in some
areas, to provide varied habitats for wildlife.

Planting Approach

Prior to planting, any non-native woody species such as Common Buckthorn (+) and
other non-desirable species, e.g., Manitoba Maple (Acer negundo), ash regeneration,
etc., will be removed and stumps treated with herbicide to prevent re-sprouting. In some
areas, control of herbaceous vegetation (e.g., field goldenrods) may be necessary to
create suitable conditions for tree planting. Planting will occur during early spring or late
fall, to minimize transplant shock, with spring planting being preferred. Nursery stock will
be derived from local seed sources, i.e., from Seed Zone 34, or adjacent seed zones if
necessary. Where possible, seed will be collected from the adjacent natural areas on
Dufferin land will be used to produce suitable material for planting. The nursery stock to
be planted will generally be a mix of plugs and container-grown stock.

Areas proposed for tree-planting/reforestation will be planted at a density of 2000
trees/ha (2.0 x 2.5 m spacing) in order to maximize the probability that planted areas will
meet woodland density targets in the short and long term. Natural tree regeneration
may also contribute to the woodland density targets.

Maintenance and Monitoring

Competing herbaceous vegetation will be controlled by placing mulch or installing
Cocodisc weed control mats around each planted tree or shrub (up to 50 cm radius of
mulch around each planting, depending on conditions). Where access permits,
plantings will be watered during dry periods (defined as a 14-day period between May
and September with less than 25 mm of precipitation) until establishment has occurred
(i.e., in Year 1 and 2 following planting).

Plantings shall be monitored at least annually until “free-to-grow” conditions have been
achieved. At the free-to-grow condition, the survival (stocking standard) of planted trees
shall be a minimum of 50%. If survival is less than 50%, replacements will be planted in
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order to achieve a density of 1000 trees/ha. For any replacement plantings, the species
mix may be changed in order to utilize woody species with the highest survival rates for
a particular area.

15.3.2.5 Cliffs

Approximately 673 m of cliffs will be created as part of the MQEE Rehabilitation Plan.
While the former quarry faces will not be planted with trees or shrubs, it is anticipated
that some woody vegetation will become established along the cliff rims and on the cliffs
themselves, as is the case elsewhere at the Milton and Acton Quarries. The most
frequently occurring species on the existing cliffs are White Birch, Trembling Aspen,
White Cedar and White Pine.

It is anticipated that the following cliff community types will develop naturally over time:

e Carbonate Open CIiff Ecosite (CLO1)
e White Cedar Treed Carbonate Cliff Type (CLT1-1)
e White Birch — Aspen Treed Carbonate Cliff Type (CLT1-3)

Under the rehabilitation condition when the East Cell Lake water level is around

333 mASL and the height of the cliffs will range from 5 to 10 m. Ontario Peregrine
Falcon nests have been found on cliffs as low as 9 m above ground, but most nests are
11 m or higher (Peck and James 1983). It is possible that the Peregrine Falcon will use
the MQEE cliffs because they will be above water rather than land, so this will offer
better protection from predators. In addition, suitable cliff sites are scarce, so they may
use those that would otherwise be suboptimal. Common Ravens may also use the cliffs,
similar to the Peregrine.

15.3.3 MQEE Rehabilitation Summary

The MQEE Rehabilitation Plan will cover the 15.9 ha extraction area and include the
following main rehabilitation themes:

e DeeplLake =7.7 ha

e Shallow Wetland = 1.5 ha
e Deep Wetland =1.2 ha

e Islands =0.4 ha

e Reforestation = 5.1 ha

e C(Cliffs=673m

The landforms and habitats that will be created are complementary to the Escarpment
landscape and well connected with the adjacent EEP areas, existing Halton Forest

Page 151

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



North ANSI and the Cox Tract, as well as with the East Cell Rehabilitation Plan
features.

It is anticipated that the following community types will develop as a result of the MQEE
Rehabilitation Plan:

e Mineral Open Beach/Bar (BBO1)

e Willow Gravel Shrub Beach Type (BBS1-2)

e Carbonate Open ClIiff Ecosite (CLO1)

e White Cedar Treed Carbonate Cliff Type (CLT1-1)

e White Birch — Aspen Treed Carbonate Cliff Type (CLT1-3)

e Dry-Fresh Cedar Coniferous Forest Ecosite (FOC2)

e Fresh-Moist White Cedar Coniferous Forest Ecosite (FOC4)

e Dry-Fresh White Cedar Mixed Forest Ecosite (FOM4)

e Fresh-Moist White Cedar - Hardwood Mixed Forest Ecosite (FOM7)
e Dry-Fresh Oak — Maple — Hickory Ecosite (FOD2)

e Dry Fresh Poplar — White Birch Deciduous Forest Ecosite (FOD3)
e Cultural Woodland Ecosite (CUW1)

e Cultural Thicket Ecosite (CUT1)

e Dry Tallgrass Prairie Ecosite (TPO1)

e Mineral Thicket Swamp Ecosite (SWT2)

e Mineral Shallow Marsh Ecosite (MAS2)

e Mixed Shallow Aquatic Ecosite (SAM1)

16.0 POTENTIAL EFFECTS ON SIGNIFICANT NATURAL HERITAGE FEATURES

This section provides discussion on the potential effects of the MQEE on the following
significant natural heritage features:

e 16.1 Habitat of Endangered and Threatened Species

e 16.2 Significant Wetlands

e 16.3 Significant Woodlands

e 164 Significant Wildlife Habitat

e 16.5 Significant Areas of Natural and Scientific Interest (ANSIs)
e 16.6 Fish Habitat

e 16.7 Peregrine Falcon
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16.1 Potential Effects on Habitat of Endangered and Threatened Species

This section provides discussion on the potential effects on habitat of the following
Endangered and Threatened Species:

16.1.1 Butternut

16.1.2  Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander
dependent population)

16.1.3  Birds
16.1.4  Bats

16.1.1 Potential Effects on Butternut

Five live Butternuts were observed at the locations shown on Figure 24: one tree
(BNO2) and four seedlings (BNO1, BNO3-BNO05). One seedling (BNO1) is located within
the East Cell licence limit and it would be removed as part of the MQEE.

Dufferin Aggregates had previously registered the Milton Quarry Extension under the
Section 23.14 (Pits and Quarries) of Ontario Regulation 242/08. Dufferin follows the
requirements of a Mitigation Plan for Butternut that is in place. A Butternut Health
Assessment (BHA) will be completed for seedling BNO1 by a qualified Butternut Health
Assessor prior to its removal. If the seedling is assessed to be a Category 2
(Retainable) individual, then at least two Butternut seedlings from Seed Zone 34 will be
planted elsewhere on Dufferin land. The plantings will be tended and maintained for at
least two years.

16.1.2 Potential Effects on Jefferson Salamander and Unisexual Ambystoma
(Jefferson Salamander dependent population)

The potential effects of the MQEE on Jefferson Salamander and Unisexual Ambystoma
(Jefferson Salamander dependent population) are discussed below under the following
headings:

e 16.1.2.1 Extraction Footprint

e 16.1.2.2 WMS Footprint

e 16.1.2.3 Mitigation for WMS Installation and the Extraction Footprint
e 16.1.2.4 Breeding Pools for Salamanders

e 16.1.2.5 Ecological Enhancement Plan (EEP)
e 16.1.2.6 Endangered Species Act
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16.1.2.1 Extraction Footprint

Based on an analysis of the Jefferson Salamander Habitat Regulation as shown on
Figure 26, the proposed MQEE extraction footprint overlaps with approximately 3.99 ha
of what is conservatively mapped as potential migration and dispersal habitat. This
habitat is almost entirely comprised of old field vegetation, which is not the preferred
habitat of the Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander
dependent population). Salamanders may be susceptible to desiccation and predation
when they move across open fields between forested areas and breeding pools. The
habitat that will be removed by extraction is likely not actually used for migration or
dispersal. The direct routes between Wetland U1 and the nearby forest do not overlap
with the extraction footprint. Wetland U1 is approximately 115 m away from forest to the
northwest, 115 away from forest to the northeast, and approximately 220 m from forest
to the southeast. It is more likely that salamanders would select the more direct routes
from the forest to Wetland U1, rather than wandering further out into the open fields and
taking a more circuitous route.

16.1.2.2 WMS Footprint

The WMS footprint is shown on Figures 38a and 39. The WMS footprint within habitat
for Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander dependent
population) is partially located within migration habitat (shown in in light green on
Figure 26), and small segments of feeder lines with recharge wells and two diffuse
discharges are located within foraging and hibernation habitat (shown in light orange on
Figure 26). A summary of the WMS footprint within the habitat of Jefferson Salamander
and Unisexual Ambystoma (Jefferson Salamander dependent population) is provided in
Table 22.

WMS within Migration Habitat

Within migration habitat, the 10 m wide disturbance zone for the buried watermain, and
for the feeder lines and access leading to a CV Hut near EEP Units TP-RB1 and
TP-RB2, covers approximately 0.926 ha (926 m length). There are six CV Huts that are
required, each with a footprint of 36 m?, for a total area of 216 m? or 0.0216 ha.
Following restoration of the disturbed area only the access road (approximately 4 m
wide) and the CV Huts are considered continuing removal of habitat. The rest of the 10
m wide watermain disturbance zones will ultimately be re-vegetated, as is the case at
the existing Milton Quarry Extension. To be conservative, it is assumed that 5 m of the
10 m wide disturbance zone will be restored. This means 0.926 ha will be initially
disturbed, and half (0.463 ha) will remain as the access road. In addition, the six CV
Huts will permanently cover 0.0216 ha. The total area of continuing disturbance is
approximately 0.485 ha, with a small amount of double counting. The total area
temporarily disturbed and then restored is 0.463 ha. It should be noted that while the
access road is considered a continuing disturbance and not counted as Jefferson
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Salamander Habitat, it will not function as a barrier to salamander movement.
Salamanders were regularly observed to cross the access road at the East Cell and
they regularly cross much larger, busier roads elsewhere in Halton Region (and beyond)
during the spring migration season. The watermain and access road primarily traverse
land that was ploughed in late 2020 to facilitate the archaeological investigations.

Within migration habitat, the 5 m wide zones temporarily disturbed to install the feeder
lines cover approximately 0.521 ha. These areas will be quickly restored by seeding and
some of the feeder line routes may be used as grassed driving trails to access the
various EEP Units for watering, replacement planting activities, monitoring, etc.
Eighteen (18) recharge wells will be installed within migration habitat. Recharge wells
will be established to have a minimal practical area, usually disturbing approximately 25
m? or less during installation. In the long-term, the disturbed area at each recharge well
will typically be less than 2 m2. For the 18 recharge wells, the temporarily disturbed area
is 450 m? and approximately 36 m? represents the area of continuing disturbance.
Outside of the features and buffers, a wider disturbance zone may be used to improve
the efficiency of feeder line installation, and these areas will be promptly restored. This
additional area is assumed not to exceed 0.2 ha. The diffuse discharge to be installed in
Wetland U1 will cover 5 m? to 10 m? or less, where existing grades will be maintained
and weathered stone and woody debris will be used for cover. If necessary, additional
diffuse discharges may be installed. Following restoration, the U1 diffuse discharge will
function as habitat for salamanders.

In summary, the WMS installation in migration habitat, which is mostly in open fields
that were ploughed in late 2020, will initially disturb approximately 1.7146 ha. The area
of continuing disturbance covers approximately 0.4882 ha. The other 1.2264 ha will be
promptly restored (e.g., non-used portion of 10 m watermain zone, feeder lines, areas
disturbed for recharge well installation).

WMS within Foraging and Hibernation Habitat

Within foraging and hibernation habitat the WMS footprint was kept as small as
possible. The feeder line routes were selected with care by GEC, as described in
Section 13.2.4, to avoid better quality trees, areas of dolostone outcropping, rich
woodland ground flora, etc. Feeder lines are required to supply water to up to 10
recharge wells, as shown on Figures 38a and 39. A separate feeder line is required to
supply water to 2 diffuse discharges located in the upper portion of Wetland W36.

The area that will be temporarily disturbed to install the feeder lines covers 0.194 ha.
The disturbed areas will be promptly restored by applying a minimum 15 cm deep layer
of fresh wood chips. The installation of up to 10 recharge wells will temporarily disturb
250 m? or less (0.025 ha), of which 230 m? (0.023 ha) will be restored. The up to 10
recharge wells will permanently disturb 20 m?. The two diffuse discharges in the upper
portion of Wetland W36 will temporarily disturb up to 20 m?, but the existing grades will
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be maintained and weathered stone and woody debris will be used for cover. Following
restoration, the W36 diffuse discharges will function as habitat for salamanders.

In summary, within foraging and hibernation habitat the total area that will temporarily
be disturbed is approximately 0.221 ha, of which 0.002 ha will permanently
accommodate the up to 10 recharge wells. The remaining 0.219 ha of disturbed area
will be promptly restored.

Summary — WMS Disturbance Footprint within Habitat of Jefferson Salamander and
Unisexual Ambystoma (Jefferson Salamander dependent population)

A summary of the WMS footprint within the habitat of Jefferson Salamander and
Unisexual Ambystoma (Jefferson Salamander dependent population) is provided in
Table 22.

The WMS installation in migration habitat will initially disturb approximately 1.7146 ha.
The area considered to be permanently disturbed for the Control Valve Huts and the
access road overtop the watermain covers approximately 0.4882 ha. The other 1.2264
ha will be promptly restored (e.g., non-used portion of 10 m watermain zone, feeder
lines, areas disturbed for recharge well installation, staging area, etc.).

Within foraging and hibernation habitat the total area that will temporarily be disturbed is
approximately 0.221 ha, of which 0.0012 ha will permanently accommodate up to 10
recharge wells. The other 0.219 ha will be promptly restored.

The installation of the WMS layout as shown on Figures 38a and 39 will initially disturb
approximately 1.9356 ha within habitat of Jefferson Salamander and Unisexual
Ambystoma (Jefferson Salamander dependent population). Approximately 1.4454 ha of
disturbed area will be restored and continue to function as habitat. Approximately
0.4902 ha covers the footprint of the access road and watermain, Control Valve Huts
and recharge wells and is considered permanently disturbed.

As noted earlier, Section 13.2.2 provides details on the installation of the WMS for the
Milton Quarry Extension. It provides discussion on how disturbed areas are restored
and how they develop over time. Attachment B2 provides a series of photographs that
clearly illustrate how areas that are disturbed during WMS installation can, with
appropriate restoration, gradually become naturalized. In many cases, after restoration
it is difficult to determine where the feeder lines have been installed and finding the
recharge wells out in the field can be a challenge.

16.1.2.3 Mitigation for WMS Installation and the Extraction Footprint

Section 13.2.5 outlined the various restrictions and design considerations that are
recommended by GEC with respect to the establishment of the MQEE WMS, with the
aim of minimizing negative effects on natural features and Species at Risk. These
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recommendations are incorporated into the AMP Addendum. Section 15.2.3 described
the silt/exclusion fence layout and Salamander Excluders, with the layout being shown
on Figure 38a and 39.

Key elements of the proposed mitigation for the WMS installation and the extraction
footprint, with respect to Jefferson Salamander and Unisexual Ambystoma, include:

e Use of silt/exclusion fencing and Salamander Excluders to prevent salamanders
from encroaching into the extraction area;

e Use of silt/exclusion fencing in sensitive areas to prevent salamanders from
encroaching into WMS installation work areas;

e Timing restrictions for WMS installation;
e Minimizing the disturbance footprint to the extent feasible; and,
e Ensuring the prompt restoration of disturbed areas.

16.1.2.4 Breeding Pools for Salamanders

Confirmed breeding ponds for Jefferson Salamander and Unisexual Ambystoma
(Jefferson Salamander dependent population) are shown on Figure 25. The wetland
hydrology of the various breeding pools will be protected from quarry dewatering effects
through the use of the interim WMS mitigation measures during the extraction and lake
filling periods. Under the rehabilitated condition (i.e., post lake-filling), mitigation will be
achieved through a combination of passive groundwater support from the extended
East Cell Lake and the seasonal use of recharge wells and/or diffuse discharges, as
necessary. This is discussed at length in Section 16.2 below.

It is noted that Wetland U1 and Wetland W36 typically do not have springtime high
water levels or hydroperiods suitable to support salamander reproduction. It is proposed
that ecological conditions in these two wetlands be enhanced through the use of diffuse
discharges to maintain water levels at seasonal targets. This should ensure that an
optimal hydroperiod is provided to support the successful reproduction of salamanders
and other amphibians. This is also discussed at length in Section 16.2 below.

Linton et al. (2018) prepared the Recovery Strategy for the Jefferson Salamander
(Ambystoma jeffersonianum) and Unisexual Ambystoma (Jefferson Salamander
dependent population) (Ambystoma laterale - (2) jeffersonianum) in Ontario. Recovery
Objective 5 in the Recovery Strategy is to “develop and evaluate mitigation and
restoration techniques employed to address threats”.

One item mentioned is “Managing Hydroperiod in Breeding Ponds” and the following
commentary is provided on pages 33 and 34:

Page 157

Natural Environment Level 1 and 2 Technical Report and EIA
Milton Quarry East Extension (MQEE) — Dufferin Aggregates
Goodban Ecological Consulting Inc. (GEC) — December 2021



“Dufferin Aggregates (a division of CRH Canada Group Inc.) has implemented a
method to protect and enhance the hydroperiod in Jefferson Salamander
breeding pools located near their Milton Quarry Extension. A Water Management
System (WMS) was established around the perimeter of the quarry cells, in order
to protect offsite water- dependent features (e.g., creeks, wetlands, Jefferson
Salamander breeding pools, etc.) from the dewatering effects of quarrying
dolostone from below the water table. The system includes a reservoir that holds
groundwater and a system of pump stations, watermains and recharge wells that
maintain offsite groundwater levels at seasonal targets and discharges water to
nearby wetlands.”

“This method has proven to be very effective. One pond that was monitored
annually from 2003 to 2008 had a suitable hydroperiod for salamander
recruitment in only 1 of the 6 years. Since the commencement of WMS in 2009,
this pond now has a suitable hydroperiod every year regardless of local climatic
conditions and successful salamander breeding has occurred every year which
has been confirmed through juvenile recruitment. Artificially maintaining the
hydroperiod of salamander breeding ponds with similar WMS may be an
important recovery strategy as climate change progressively renders the
hydroperiod of more ponds unsuitable for salamander recruitment.”

16.1.2.5 Ecological Enhancement Plan (EEP) and Rehabilitation Plan

As described in Section 14.0, the proposed MQEE Ecological Enhancement Plan
(EEP) covers 10.553 ha of Dufferin land that will not be extracted, as shown on
Figure 39 and described on a unit-by-unit basis in Table 20.

Key elements of the EEP include the reforestation of 10.3 ha of land, vegetation
management in select EEP units, installation of 215 rock piles and 215 woody debris
piles/features, enhancement of Wetland U1 and the restoration of a disturbed area. The
reforestation and placement of habitat features will improve the migration habitat
between Wetland U1 and the adjacent forests to the northwest, northeast and
southeast. As the trees mature, the reforested areas will begin to function as new
foraging and hibernation habitat and much improved migration habitat for salamanders.
The quality of the habitat will continue to improve over time.

As described in Section 15.3, the proposed MQEE Rehabilitation Plan covers 15.9 ha
of Dufferin land that will be extracted, as shown on Figure 41a and described on a
unit-by-unit basis in Table 21. The Rehabilitation Plan provides for the reforestation of
2.1 ha of rehabilitated land that is located within 300 m of breeding pools used by
Jefferson Salamander and Unisexual Ambystoma.
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16.1.2.6 Endangered Species Act

An Endangered Species Act (ESA) 17(2)(c) “Overall Benefit” Permit will likely be
required for a portion of the MQEE extraction area and a portion of the WMS footprint,
which overlaps with habitat for Jefferson Salamander and Unisexual Ambystoma
(Jefferson Salamander dependent population).

The extent of habitat removals and disturbances with salamander habitat are
summarized below and in Table 21:

e Habitat within the extraction footprint to be removed = 3.99 ha
e Habitat removed to accommodate Control Valve Huts = 0.0216 ha

e Habitat permanently disturbed to accommodate the watermain and access road =
0.463 ha

e Habitat permanently disturbed to accommodate recharge wells required for
mitigation = 0.0056 ha

e Habitat temporarily disturbed during WMS installation that will be promptly restored =
1.4454 ha

e Total habitat removed for extraction and permanently disturbed by WMS footprint =
4.4802 ha

A series of mitigation measures are proposed that will minimize or completely eliminate
the potential for negative effects on Jefferson Salamander and Unisexual Ambystoma
(Jefferson Salamander dependent population). The mitigation measures are described
in detail in Sections 13.2.5 and 15.2.3, as summarized above in Section 16.1.2.3. Key
elements include education/awareness training, the use of silt/exclusion fencing and
Salamander Excluders, timing restrictions and limits to the size of work zones for WMS
installation, and the prompt restoration of disturbed areas.

The proposed MQEE Ecological Enhancement Plan (EEP) covers 10.553 ha of Dufferin
land that will not be extracted, that falls within the area mapped on Figure 26 as habitat
for Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander dependent
population). The EEP includes the reforestation of 10.3 ha of land, vegetation
management in select EEP units, installation of 215 rock piles and 215 woody debris
piles/features, enhancement of Wetland U1 and the restoration of a disturbed area.

The proposed MQEE Rehabilitation Plan includes the reforestation of 2.1 ha of
rehabilitated land within 300 m of breeding pools used by Jefferson Salamander and
Unisexual Ambystoma, as mapped on Figures 41a and 43. Over time, these
rehabilitation reforestation areas will gradually begin to function as new foraging,
hibernation and migration habitat for salamanders.

The reforestation and placement of habitat features will improve the migration habitat
between Wetland U1 and the adjacent forests to the northwest, northeast and
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southeast. The reforested areas will gradually begin to function as new foraging and
hibernation habitat and much improved migration habitat for salamanders, in the vicinity
of Wetlands U1, V2, W36 and W41.

The wetland hydrology of Wetland U1 and the upper portion of Wetland W36 will be
enhanced over existing conditions, providing optimal springtime high water levels and a
hydroperiod of sufficient duration to support the reproduction of salamanders and other
amphibians.

In GEC'’s opinion the proposed Ecological Enhancement Plan (EEP) and enhancements
to the wetland hydrology of Wetlands U1 and the upper part of Wetland W36, where
both are breeding habitat for Jefferson Salamander and Unisexual Ambystoma, will
provide an overall benefit to both taxa. Breeding habitat will be enhanced, migration
habitat will be greatly enhanced, and over time 12.4 ha of new foraging and hibernation
habitat will be created.

16.1.3 Potential Effects on Birds
e Barn Swallow

Since there is no nesting habitat in the general vicinity of the proposed MQEE, there is
no habitat for Barn Swallow under the general habitat description. The proposed MQEE
will not result in any negative effects on the Barn Swallow.

e Bobolink and Eastern Meadowlark

Combined Bobolink and Eastern Meadowlark habitat mapping is provided on Figure 27.
Approximately 18.7 ha is considered habitat for Bobolink and Eastern Meadowlark,
based on the 2019-2020 survey results and the general habitat descriptions for both
species, as described above in Section 6.1.3.

GEC sent an email to MECP’s Species at Risk Branch (SARB) on June 10, 2020, to
advise that Dufferin Aggregates was planning to plough some fields as preparation for
archaeological investigations and that the fields were habitat for Bobolink and Eastern
Meadowlark. GEC indicated that no ploughing would occur until after August 10 and
that following the archaeological investigations the fields would be disked and seeded
with a hay seed mix that is suitable for Bobolink and Eastern Meadowlark. GEC also
noted that this approach had been acceptable to MECP in the past.

On January 18, 2021, MECP replied to GEC’s June 10, 2020, email. MECP indicated
that since the area is confirmed habitat of Bobolink and Eastern Meadowlark, Dufferin
should consider registering the activity under Section 23.6 (Bobolink, Eastern
Meadowlark) of Ontario Regulation 242/08. Dufferin registered the activity on March 1,
2021. During March 2021, Dufferin began work on enhancing a larger area of habitat for
Bobolink and Eastern Meadowlark elsewhere on one of their nearby properties.
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Enhancement activities initially focused on removing woody vegetation from a grassland
area, prior to the start of the 2021 bird breeding season. Dufferin will follow the rules in
regulation with respect to Bobolink and Eastern Meadowlark. This addresses Section 10
(Habitat Protection) of the Endangered Species Act (ESA).

Since the ploughed fields were seeded with a suitable hay seed mix after the 2020
archaeological investigations were completed, there is a possibility that Bobolink and/or
Eastern Meadowlark may return to portions of the extraction area or to areas where the
WMS will be installed. To avoid potential contraventions of the Section 9 (Species
Protection) of the ESA, stripping of topsoil and ground vegetation will not occur during
the bird breeding season, i.e., no topsoil and ground vegetation stripping between

April 1 and August 26, as described above in Section 15.2.4.

e Chimney Swift

There is at least some potential that Chimney Swift uses large diameter (>50 cm DBH)
cavity trees (living or dead) as nest/roost sites. There are no such trees within the
proposed MQEE extraction area but some exist within the adjacent forest area, where
they will not be affected by the proposed extraction. There will be no negative effects
on Chimney Swift as a result of the proposed MQEE.

16.1.4 Potential Effects on Bats

Of the four endangered bat species documented during the study, potential maternal
roosting habitat exists only for the Little Brown Myotis. This conclusion is very
conservative and it is quite possible that the area does not support any maternal roosts.
There are definitely no maternal roosts within the hedgerows or in the small copse of
trees loosely connected to the southeast corner of Woodland B.

Within Woodland B, exclusive of the small copse of trees, there are a total of 10
potential roost trees. Only two of these are likely to have any potential to actually
function as a maternity roost. Most of them are either in trees that are too small in
diameter, do not have actual cavities, or the cavities are too close to the ground
compared with preferred conditions. Cavity trees 101 and 104 have the highest potential
to provide maternal roosting habitat.

There will be a 20 m setback from the Townline Road where no extraction will occur.
The two best potential cavity trees are within this setback. Although it cannot be
guaranteed that these trees will not be affected because the watermain for the Water
Management System will require a 10 m wide disturbance zone within the 20 m
setback, Cavity trees 101 and 104 will be retained if feasible at the time of watermain
installation.
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In the worst-case scenario, ten potential roost trees will be removed, but only two of
these may potentially be used by the Little Brown Myotis.

A note will be added to the Site Plan stipulating that vegetation removal will not occur
during the active bat period of April 1 to October 31. This will ensure that no bats are
harmed as a result of tree removal. Consequently, activities associated with the
proposed quarry extension will be in compliance with Section 9 (Species Protection) of
the Endangered Species Act, 2007 (ESA).

The main question associated with removal of trees that have some potential to provide
maternal roosting habitat for bats is whether this activity is in compliance with Section
10 (Habitat Protection) of the ESA. As stated by Martin (2021) of the Ministry of
Environment, Conservation and Parks (MECP), it is the responsibility of the proponent
to determine potential impacts on bats and their habitat and to take appropriate steps to
ensure compliance with the ESA. Martin (2021) also stated that the damage and
destruction assessment (impact upon bat habitat) may vary depending upon local
availability of other maternity and day roost trees.

The subject lands are on the Niagara Escarpment and the landscape is predominantly
forested in the immediate vicinity. The main forest block within the MQEE study area is
part of the Halton Forest North ANSI, which covers approximately 706 ha. The ANSI is
part of the more extensive Halton Forest which is approximately 35 km? in size.

The extensive forest immediately adjacent to the MQEE provides ideal roosting habitat
for bats. The small (0.68 ha) Woodland B is poor bat roosting habitat when compared
with the adjacent extensive woodlands. The loss of a maximum of 10 roost trees, only
two of which are moderately suitable, will not affect the overall roosting habitat for the
Little Brown Myotis in the general area. On the local landscape, trees are not a limiting
factor for bats.

It is concluded that removal of the cavity trees within the proposed extraction area will
not affect the overall habitat for the Little Brown Myotis. The proposed extension is
compliant with both Sections 9 and 10 of the ESA provided that trees are removed
during the stipulated time of the year.

The acoustical study suggested that two changes should be made to the sampling
protocol for bats. The most important is that the detectors should start recording at least
10 to 15 minutes before sunset as opposed to at dusk. By waiting until dusk to initiate
the study, the calls of many bats leaving a roost will be missed. In addition, dusk is a
nebulous term. There is no clear definition as to when this actually is. When considering
if weather is suitable for the surveys, the requirement that the temperature be at least
10°C should be eliminated. Other studies have demonstrated that bat activity is
unaffected by low temperatures.
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16.2 Potential Effects on Significant Wetlands

The potential effects of the MQEE on Significant Wetlands are discussed below under
the following headings:

o 16.2.1 Water Resources Impact Assessment; and,
e 16.2.2 Wetland Ecology Impact Assessment.

16.2.1 Water Resources Impact Assessment

GHD (2021) provide their water resources impact assessment in Section 10 of the
Geology & Water Resources Assessment Report and the key aspects are provided
below.

The mining plan and mitigation plan for the MQEE aggregate extraction is designed to
prevent unacceptable negative effects on water resources and to maximize the
short-term and long-term benefits to water resources and water-dependent natural
features (GHD 2021). An overview of the proposed water resources mitigation, based
on the Water Management System (WMS) operating under the requirements of the
AMP and AMP Addendum, is provided above in Section 13.0.

A comprehensive performance monitoring program will be implemented to monitor the
mitigation measures which will protect the water resources and water-dependent natural
features in the vicinity of the proposed MQEE as well as demonstrate the performance
of these measures. Prior to the commencement of extraction in the MQEE, the existing
Milton Quarry WMS will be proactively extended around the MQEE area to ensure that
the necessary mitigation is in place and it is verified to be effective (GHD 2021).

Under rehabilitated quarry conditions, the extension of the East Cell Lake into the
MQEE area will minimize the need for ongoing management while protecting and
enhancing water-dependent natural features (GHD 2021).

GHD'’s impact assessment is summarized below under the following headings:

e 16.2.1.1 Surface Water Assessment
e 16.2.1.2 Groundwater Assessment
e 16.2.1.3 Water Quality

e 16.2.1.4 Cumulative Effects
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16.2.1.1 Surface Water Assessment

This section provides a discussion of the potential changes to surface water conditions,
and their significance, as a result of the operation and rehabilitation of the proposed
MQEE.

As described earlier, there is little to no runoff in the proposed MQEE extraction area.
Since the proposed MQEE extraction is in a topographically high area, the proposed
extraction will not intercept runoff from any area beyond the extraction limits as drainage
along the perimeter of the extraction limit is naturally away from the proposed MQEE
extraction area. Therefore, any appreciable effect on surface water flow from the
proposed MQEE is not anticipated (GHD 2021).

The proposed MQEE extraction area is 15.9 ha and any runoff that may presently occur
from this area to the surrounding landscape will be intercepted by the quarry, infiltrate to
groundwater, or evapotranspirate. Presently 2.4 ha of the area that will be intercepted
by the proposed MQEE drains to the southwest and south, and any present runoff
would be captured by the existing quarry excavations or evapotranspirate. The balance
of the proposed MQEE extraction area (13.6 ha) presently drains to the Wetland W36
drainage system that comprises a total of 43.1 ha. The sub-area drainage to Wetland
U1 is 15.5 ha, of which 4.3 ha will be removed by the proposed MQEE extraction (GHD
2021). GEC did not observe any surface water flow towards or into Wetland U1 during
the ecological field surveys from 2019 to 2021.

There is no potential for effects downstream of the Wetland W36 catchment as the
Wetland W36 drainage was intercepted downstream by the Main Quarry. Therefore,
any surface water flow that is intercepted by the proposed MQEE represents water that
presently either evapotranspirates or is captured by the Milton Quarry as groundwater
or surface water inflow (GHD 2021). No surface water was observed flowing from
Wetland W36 to the Main Quarry by GEC during the ecological field surveys from 2019
to 2021.

As described earlier, there is little to no runoff evident in the MQEE area and any such
runoff that occurs would be on an extremely infrequent basis during extreme
precipitation and snow-melt events. As previously identified, no runoff from these areas
was observed in 2020 or 2021 (to date) by GHD or by GEC from 2019 to 2021. It is
possible that there is some very local drainage or interflow to Wetland U1 and Wetland
W36; however, based upon the shallow, generally permeable overburden soils, it is
anticipated that the vast majority of precipitation in the proposed MQEE area infiltrates
to groundwater or evapotranspirates with limited potential for appreciable runoff flow
(GHD 2021).

Considering the very limited potential for runoff from the proposed MQEE area, it is not
anticipated that there will be any negative or appreciable water quantity or water quality
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influence from the proposed MQEE extraction. Any runoff that presently occurs is an
occasional event and not a consistent or normal part of the present functioning of the
water resources in the catchment area. The water resources within the catchment area
that includes the proposed MQEE will be protected and enhanced by the mitigation
measures described in Section 13.0 and as discussed below (GHD 2021).

16.2.1.2 Groundwater Assessment

Groundwater and surface water regimes will be appropriately maintained as part of the
proposed implementation of the MQEE. There are no anticipated negative effects on
water resources. The water-dependent natural features of concern are the wetlands to
the southeast, east and northeast of the proposed MQEE extraction area. These
wetlands will be maintained or enhanced by the proposed mitigation, rehabilitation, and
monitoring measures described in Section 13.0, the AMP and AMP Addendum.

The assessment includes the comparison of conditions under the proposed interim
extraction and long-term rehabilitation conditions with the proposed MQEE to the
approved interim and rehabilitation conditions for the existing quarry. The compared
conditions were evaluated using consistent input data (including long-term average
climatic conditions) so that the comparison of results is indicative of the quarry
development conditions, not other transient factors. The current approved existing
quarry extraction and rehabilitation conditions are used as the basis for comparison of
proposed future conditions with the MQEE (GHD 2021).

It is important to note that the mitigation measures planned for the extraction period will
also be necessary during the lake-filling period. The mitigation demand will gradually
decrease as the lake fills and the drawdown caused by the quarry extraction decreases.
All analyses presented in the Geology & Water Resources Assessment Report are
based on mitigation being provided as necessary to protect the water resources beyond
the cessation of aggregate extraction operations (GHD 2021). The combined active
extraction and lake-filling period is referred to as the interim conditions period. This
basis is reflected in the requirements of the AMP/AMP Addendum.

Interim Conditions: Proposed MQEE plus Existing Quarry Fully Extracted vs.
Existing Quarry Fully Extracted

The proposed MQEE under interim conditions with the quarry operating were evaluated
by GHD to ensure that appropriate quarry operations and mitigation measures could be
implemented throughout all stages of quarry development, including post-extraction lake
filling until the final long-term rehabilitation state is achieved. From the perspective of
potential impacts to water resources, the worst-case scenario is the simultaneous full
extraction of all quarry areas as this scenario represents the maximum potential
dewatering influence relative to the surrounding water resources, and is therefore the
basis of this discussion (GHD 2021).
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The quarry cells are dewatered under extraction conditions, resulting in a potential
dewatering influence to the surrounding water resources. The existing quarry has
approved mitigation measures to mitigate the drawdown to protect water resources from
its potential effects. It is proposed to extend the existing mitigation measures, as
described in Section 13.0 and the AMP Addendum, to provide the appropriate
protection of water resources and these conditions were evaluated by GHD (2021) in
their assessment.

The simulated hydrogeologic conditions shown on Figure 42a demonstrate that the
proposed mitigation of water resources during the interim period will generally maintain
or raise groundwater levels in the vicinity of the proposed MQEE area. This is consistent
with expected results based on the characteristics of the site, the successful operation
of the existing mitigation system, and the proposed mitigation for the MQEE. As
described in Section 13.0, the interim mitigation uses a combination of diffuse
discharges for Wetland U1 and Wetland W36 (in combination with some recharge wells
for the latter), and groundwater recharge wells for the other nearby wetlands

(GHD 2021).

The diffuse discharges proposed for Wetland U1 and the upper portion of Wetland W36
will provide an optimum seasonal hydroperiod and allow suitable water depths to be
maintained, similar to Wetlands V2, W7 and W8 associated with the East Cell. This
mitigation approach has been demonstrated to be highly effective, maintaining and
enhancing wetland features and functions (GEC 2019).

The groundwater recharge system will support groundwater levels to the northeast, east
and southeast of the proposed MQEE extraction area in the same manner that the
existing recharge well system supports groundwater levels near the existing quarry.
Figure 42a demonstrates the proposed layout and effectiveness of the recharge system
for the proposed MQEE. The positive (green) contour lines reflect the increase in
simulated groundwater levels resulting from the proposed MQEE extraction and
mitigation. The combined use of the diffuse discharge and groundwater recharge in the
area southeast of the proposed MQEE extraction area can be used to increase the
existing water level and hydroperiod in Wetland W36, particularly the upper portion, to
suit ecological objectives. There are no areas influencing water resources where the
groundwater level is not maintained (decreases are shown with negative (purple)
contour lines) or raised under these representative simulation conditions (GHD 2021).

Rehabilitation Conditions: Proposed Extension plus Proposed Existing Quarry
Rehabilitation vs. Approved Existing Quarry Rehabilitation

The proposed MQEE Rehabilitation is based on the extension of the East Cell Lake, as
well as creation of islands, shoreline wetlands and a variety of terrestrial landforms, as
described in Section 15.3.
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Under rehabilitation conditions, the integrated East Cell Lake system, including the East
Cell and MQEE areas, will help passively support the surrounding groundwater flow
system. As with the existing quarry rehabilitation plan, some limited active management
will likely be required, in the form of water transfers to store and discharge water for
optimal use, the seasonal top-up of lake levels and the continued seasonal diffuse
discharge to a limited number of wetlands in proximity to the extraction limit. In large
part, seasonal variations in lake levels and surface water features are expected to occur
based on climatic variations; however, some transfers of water will be necessary to
ensure seasonally appropriate lake levels are maintained and to compensate for
seepage of water between phases (GHD 2021).

Wetland U1 and Wetland W36 are anticipated to require seasonal diffuse discharge
operation in the long-term, similar to the existing approved condition for the three
wetlands adjacent to the East Cell. The addition of Wetland U1 and Wetland W36 to this
group is straight-forward and will not significantly affect the required water resource
management efforts or complexity (GHD 2021).

The proposed MQEE may require extension or modification of the potential seasonal
recharge system operation approved for the East Cell and this has been allowed for in
the proposed MQEE rehabilitation plans. The groundwater support provided by the
rehabilitation lake level may not be sufficient to fully support the wetlands to the east in
their current state as discussed in Section 13.0. The East Cell Lake will also tend to
dampen the seasonal water level fluctuations; however, the seasonal fluctuations in the
bedrock away from the lake may still be great enough to allow adequate seasonal
groundwater discharge to the nearby wetlands once the lakes are full, possibly including
at Wetland W36. If monitoring indicates the final lake level is high enough to support the
wetlands and sufficient seasonal fluctuations in water levels occur, the groundwater
recharge system operation will be discontinued. Due to the variability and uncertainty
inherent in the hydrogeologic system, this cannot be definitively established at the time
of writing. Therefore, consistent with existing approvals for the East Cell, it is recognized
that seasonal (spring-time) post-quarrying recharge system operation may be required
along a portion of the rehabilitated quarry perimeter to maintain or enhance the
functions of the wetlands to the northeast, east and southeast (GHD 2021).

The simulation results presented on Figure 42b include the operation of groundwater
recharge wells along the northeast and east sides of the East Cell (as currently
approved) and extended southeast to provide recharge along the perimeter of the
proposed MQEE. The operation of the wells will assure that the water level and
seasonal variations of the wetlands can be maintained.

Summary

In summary, the proposed interim mitigation and rehabilitation measures will protect or
enhance the surrounding water resources and water-dependent natural features. This
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conclusion has been illustrated through the use of the groundwater modelling and water
budget tools but is ultimately based on the understanding of the site characteristics,
implementation of appropriate mitigation and rehabilitation measures, and assured
through the performance-based monitoring, analysis, and response actions required by
the AMP and AMP Addendum (GHD 2021).

16.2.1.3 Water Quality

The proposed MQEE is not expected to result in any unacceptable changes in water
quality. The water quality receptors of potential concern are the nearby wetlands and
general groundwater flow system that will receive recharge water from the mitigation
system. There are no potable water supplies in the area of the proposed MQEE. The
extensive monitoring of water quality conditions for the existing quarry operations and
WMS demonstrate that the water quality remains suitable for the intended use and
consistently satisfies the MECP effluent criteria in place for the existing quarry (GHD
2021).

The effects of aggregate operations on water quality are generally limited, because the
existing quarry and proposed MQEE represent areas of groundwater inflow and
extraction, any changes in water quality will generally be exposed to the surrounding
environment only through the discharge of water from the WMS. The addition of the
proposed MQEE to the Milton WMS will not appreciably change the water quality
(GHD 2021).

As identified above, the effects of aggregate operations on water quality are generally
limited. This conclusion is supported by experience at operating quarries and is
consistent with the findings of the MOE's Municipal Industrial Strategy for Abatement
Study (MISA 1993) that concluded quarries (and pits) "...do not appear to have a
significant environmental impact.... [and] have been exempted from the [MISA]
regulation." The water generally becomes somewhat more mineralized during the active
life of the quarry due to the increased contact with un-weathered bedrock surfaces

(i.e., blasted rock); however, no unacceptable changes typically occur (GHD 2021).

The principal effects on water quality that may potentially occur within the quarry
environment include increases in suspended solids/turbidity, increases in ammonia
levels (particularly the unionized ammonia fraction which is of importance to aquatic
organisms) and bacteria arising from natural sources to the water accumulated in
storage. These influences are already present in the Milton Quarry and the resultant
water quality is suitable for intended uses. Changes in relation to these aspects with the
proposed MQEE are expected to be negligible. In fact, much of the groundwater in the
proposed MQEE area is already originating from the present WMS operations as a
result of the groundwater recharge occurring to the east of the East Cell that flows
through the proposed MQEE area (GHD 2021).
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Water that is collected from the proposed MQEE dewatering operations will be handled
in the same manner as existing quarry dewatering flows. The water will be pumped to
the Main Quarry Reservoir or other operation area that provide the vast attenuation
capacity and the opportunity for testing of water quality (GHD 2021).

The ecological monitoring of wetlands by GEC that receive recharge to the surface
water directly from the WMS (i.e., Wetlands W7, W8, and V2 around the East Cell) as
well as wetlands that are supported by the groundwater recharge system

(e.g., Wetlands W5 west of the West Cell, Wetlands W9, W10 and W21 in proximity to
the East Cell) demonstrate that the recharge water quality is suitable to maintain and in
some cases enhance wetland features and functions as described in the Milton Quarry
Extension AMP: Wetland Ecology 5-Year Review Report (2013-2018) (GEC 2019).

In summary, the proposed MQEE will not result in any negative or unacceptable effects
on water quality in the Milton Quarry WMS or affect its suitability for use for mitigation of
wetlands and groundwater flow by the WMS. All water discharged off site (to surface
water or groundwater) will be required to meet appropriate effluent criteria as is typically
regulated by MECP through Ontario Water Resources Act Environmental Compliance
Approval (ECA) conditions and presently occurs for the existing quarry (GHD 2021)

16.2.1.4 Cumulative Effects (Water Resources)

The water resources characterization and impact assessments presented in GHD’s
Geology & Water Resources Assessment Report have considered the potential for
cumulative effects that may arise from the development of the proposed MQEE. The
proposed MQEE has been designed and evaluated in manner that is fully integrated
with the existing quarry. The AMP/AMP Addendum and its mitigation, monitoring, and
response actions directly ensure the protection or enhancement of features and
functions related to water resources in the vicinity of Milton Quarry and the proposed
MQEE. There are no known other forms of development identified in the immediate
area that would contribute to a significant cumulative effect on water resources in the
area of Milton Quarry (GHD 2021).

The assessments presented by GHD (2021) demonstrate that the proposed MQEE is
acceptable from a water resources perspective in combination with the Milton Quarry,
including surface water, groundwater, water budget, and water quality considerations.
Furthermore, the proposed MQEE provides the potential to enhance some of the
existing water-dependent natural features such as Wetland U1 and Wetland W36.
Therefore, the proposed MQEE will not have any negative cumulative effects (GHD
2021).
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16.2.2 Wetland Ecology Impact Assessment

As described in Section 7.0, Wetlands V2, W36, W41 and W46a-f are Provincially
Significant Wetlands. Wetlands U1 and W56 are Unevaluated Wetlands. Wetland W56
was not mapped by LIO.

The seasonal water levels targets and hydroperiod in Wetland V2 are maintained by
diffuse discharge from the existing East Cell WMS, as per the approvals for the Milton
Quarry Extension. This wetland will not be affected by the proposed MQEE. All of the
existing forested area around Wetland V2 will be retained and reforestation will occur on
some nearby old field areas as part of the MQEE Ecological Enhancement Plan (EEP)
described in Section 14.0 and mapped on Figure 39.

As described above in Section 16.2.1, there will be no reduction in surface catchment
to Wetland W41 and any dewatering influence from the MQEE will be mitigated through
the use of recharge wells to maintain groundwater levels and gradients. Figure 42b
shows the groundwater contours in the rehabilitated condition. The +0.2 m contour
intersects with Wetland W41, suggesting a slight increase in groundwater on an
annualized basis. Any surplus water in Wetland W41 would outlet to Wetland W42 and,
ultimately, Wetland W44. It is concluded that there will be no negative impact on
Wetland W41.

Similarly, there will be no loss of surface catchment for Wetlands W46a-f and any
dewatering influence from the MQEE will be mitigated through the use of recharge wells
to maintain groundwater levels and gradients. Figure 42b shows the groundwater
contours in the rehabilitated condition. The +0.2 m contour intersects with Wetlands
W46a-f, suggesting a slight increase in groundwater on an annualized basis. It is
concluded that there will be no negative impact on Wetlands W46a-f.

There will be no loss of surface catchment for Wetland W56 and any dewatering
influence from the MQEE will be mitigated through the use of recharge wells to maintain
groundwater levels and gradients. As described above in Section 5.5.5.2 the observed
groundwater and surface water levels indicate that Wetland W56 may receive very
limited groundwater discharge from the north and west during high groundwater level
periods. W56 may be more influenced by snowmelt and precipitation events. Water that
does accumulate in Wetland W56 infiltrates to groundwater to the east and southeast,
or is lost through evapotranspiration during the growing season. Figure 42b shows the
groundwater contours in the rehabilitated condition. Wetland W56 is located beyond the
+0.2 m contour, suggesting little to no change in groundwater elevations on an
annualized basis. It is concluded that there will be no negative impact on Wetland W56.

As described above in Sections 5.5.1 and 5.5.2, typically the hydroperiod of Wetland
U1 is too short to support successful reproduction of amphibians, i.e., frogs, toads and
salamanders. The hydroperiod of the upper portion of Wetland W36 may only support
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the successful reproduction of early breeders such as Wood Frog and Spring Peeper in
wetter years, and the hydroperiod is too short to support the reproduction of mole
salamanders. There is an opportunity to enhance the wetland hydrology of Wetlands U1
and W36, relative to current conditions. It is proposed to enhance the wetland hydrology
of both features through the use of diffuse discharges to maintain target surface water
levels in both Wetland U1 and the upper portion of W36 and provide a hydroperiod that
will support the successful reproduction of frogs, toads and salamanders.

Great care will be taken in installing the diffuse discharges in Wetlands U1 and W36,
and the feeder lines that will supply water to them, as described in detail in Section
13.3.5. Mitigation measures include seasonal timing constraints, restriction to a 5 m
wide disturbance zone, use of silt fencing and the restoration of all disturbed areas. As
described in Section 13.2.2, the areas temporarily disturbed during installation of feeder
lines and diffuse discharges are restored and they are quickly naturalized, as illustrated
in the series of photographs provided in Attachment B2.

As described in Section 14.5, a series of habitat enhancements are proposed in and
adjacent to Wetland U1, as part of the Ecological Enhancement Plan (EEP).
Implementation of the enhancement measures will serve to increase the productivity of
U1 for amphibian breeding, once the hydroperiod is restored. Enhancement measures
include vegetation management, planting of wetland and facultative tree species,
installation of habitat features such as rock piles and woody debris, and the addition of
egg mass attachment sites within the deepest portion of U1.

Figure 42a shows that the use of recharge wells will increase groundwater levels in the
upper portion of Wetland W36 by less than 0.2 m on an annualized basis. Figure 42b
shows the predicted changes to groundwater levels under the rehabilitated condition,
i.e., the East Cell Lake is filled. Groundwater levels are predicted to increase by
approximately 0.5 m in the vicinity of the upper portion of Wetland W36. The combined
use of the diffuse discharge and groundwater recharge will increase the water level and
hydroperiod in Wetland W36.

It is concluded that there will be no negative impacts on Wetlands U1 and W36. It is
also concluded that the wetland hydrology and habitat conditions in Wetlands U1 and
W36 will be enhanced relative to existing conditions, as a result of the MQEE.

16.2.3 Summary of Potential Effects on Significant Wetlands

In consideration of all aspects of the proposed MQEE relating to groundwater and
surface water resources and water-dependent natural features, the proposed MQEE
protects all water resources and water-dependent natural features in the vicinity. There
will be no negative impacts on Significant Wetlands or on Wetlands U1 and W56. The
MQEE also provides a unique opportunity to enhance the ecological conditions in
Wetlands U1 and the upper portion of W36, which are breeding habitats for the
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Endangered Jefferson Salamander and Unisexual Ambystoma (Jefferson Salamander
dependent population).

16.3 Potential Effects on Significant Woodlands

The Significant Woodland boundary is shown on Figure 30. Woodlands A and B are not
considered to be Significant Woodlands according to the Region of Halton and
Provincial criteria for woodland significance, as discussed in detail in Sections 8.1

and 8.2 respectively.

The Significant Woodland boundary is shown on Figure 30; it is generally similar to the
Halton Forest North ANSI boundary shown on Figure 36b. The predominantly forested
ANSI is 706.4 ha in size and it forms part of the much larger 35 km? Halton Forest.

There will be no direct removal of Significant Woodlands as a result of the proposed
MQEE. Minor encroachment into the Significant Woodland is proposed, in order to
install feeder lines to supply up to 10 recharge wells and 2 diffuse discharges to be
installed at the upper end of Wetland W36. This is necessary in order for the mitigation
system to protect Wetland W36 most effectively. The WMS footprint is shown on
Figures 38a and 39.

The WMS footprint within foraging and hibernation habitat for Jefferson Salamander and
Unisexual Ambystoma (Jefferson Salamander dependent population) was discussed in
detail in Section 16.1.2.2. The Significant Woodland is essentially coincident with the
salamander foraging and over-wintering habitat.

The WMS footprint was kept as small as possible within the Significant Woodland. The
feeder line routes were selected with care by GEC, as described in Section 13.2.4, to
avoid better quality trees, areas of dolostone outcropping, rich woodland ground flora,
etc. The area that will be temporarily disturbed to install the feeder lines covers 0.194
ha. The disturbed areas will be promptly restored by applying a minimum 15 cm deep
layer of fresh wood chips. The installation of up to 10 recharge wells will temporarily
disturb 250 m? or less (0.025 ha), of which 230 m? (0.023 ha) will be restored. Ten (10)
recharge wells will permanently disturb 20 m2. The two diffuse discharges in the upper
portion of Wetland W36 will temporarily disturb up to 20 m?, but the existing grades will
be maintained and weathered stone and woody debris will be used for cover. Following
restoration, the W36 diffuse discharges will function as habitat for salamanders. In
summary, within the Significant Woodland the total area that will be disturbed is
approximately 0.221 ha, of which 0.219 ha will be promptly restored.

As noted earlier, Section 13.2.2 provides details on the installation of the WMS for the
Milton Quarry Extension. It provides discussion on how disturbed areas are restored
and how they develop over time. Attachment B2 provides a series of photographs that
clearly illustrate how areas that are disturbed during WMS installation can, with
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appropriate restoration, gradually become naturalized. Several years after restoration, it
is often difficult to determine where the feeder lines have been installed and finding the
recharge wells out in the field can be challenging.

The minor WMS encroachment into the Significant Woodland will not result in a
negative impact. A high level of mitigation will be applied during WMS installation and
there will be a strong emphasis on prompt restoration of the disturbed area. The 10
recharge wells within the Significant Woodland will have an effective area of no more
than 20 m?.

A minimum 10 m buffer is recommended where the Significant Woodland boundary is
relatively close to the proposed MQEE extraction area. An additional 10 m wide area is
required in order to accommodate the WMS, e.g., watermain and access road, CV Huts,
etc., resulting in a 20 m extraction setback to the Significant Woodland boundary.

The Ecological Enhancement Plan (EEP) described above in Section 14.0 and

Table 20, and mapped on Figure 39, includes a series of Significant Woodland buffer
treatments. Units TP-B1 to TP-B6 are buffer planting areas that will be planted in the
first two years after licence issuance. The buffer planting areas are in proximity to the
proposed MQEE extraction area and they provide a buffer for the Significant Woodland
and/or other EEP planting areas. The species selected for this purpose are White Birch,
White Cedar, White Pine and Trembling Aspen. These pioneering species have all
colonized newly created cliff rim habitats at the Milton Quarry and Acton Quarry, along
the edges of former extraction areas, and they are well suited as buffer plantings.
Existing suitable woody vegetation within the 10 m buffers will be retained.

The 10 m Significant Woodland is the minimum buffer that will be applied. The
Significant Woodland boundary on the MQEE property is approximately 2340 m in
length. The 10 m buffer applies to only 215 m of the Significant Woodland boundary.
Everywhere else the Significant Woodland buffers are larger, often considerably larger.
As much as possible the routing of the watermain and feeder lines, and the placement
of recharge wells, was located away from the Significant Woodland boundary.

Minimum 10 m buffers for Significant Woodlands were accepted by the agencies for the
Acton Quarry Extension. Considering that the 10 m minimum buffer, plus an additional
10 m setback to accommodate the WMS beside the extraction limit, is only applicable to
relatively short lengths of the Significant Woodland boundary (215 m out of a total
length of 2340 m), and that the 10 m buffers will be planted with suitable fast-growing
woody species, the buffers in these cases are appropriate. This allows access to the
dolostone bedrock resource while protecting the adjacent Significant Woodland. GEC
has not observed any negative effects as a result of the woodland buffers applied to the
Milton Quarry Extension and Acton Quarry Extension. Elsewhere on the MQEE lands,
the buffers are much larger and they form part of the EEP Units that will be planted.
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As described above in Section 14.0, the EEP will result in the reforestation of 10.3 ha.
The planting will be completed within 5 years of licence issuance. Habitat features will
be installed prior to planting, including at least 215 rock piles and 215 woody debris
piles/features, to improve the quality of the future forest habitat for wildlife, including the
Jefferson Salamander and Unisexual Ambystoma. Since the EEP Units will form a new
forest that is contiguous with the existing Significant Woodland, the EEP tree-planting
will expand the Significant Woodland by 10.3 ha.

As described in Section 15.3.2.4, the MQEE Rehabilitation Plan also includes the
reforestation of 5.1 ha of rehabilitated land, as shown on Figures 41, 43 and 44. The
reforestation completed as part of the Rehabilitation Plan will provide an improved
connection between the Cox Tract and the existing Significant Woodland.

There will be no negative impacts on Significant Woodlands as a result of the proposed
MQEE. Appropriate buffering is provided and the buffers will be planted within 2 years
of licence issuance. Approximately 10.3 of EEP reforestation and 5.1 ha of
Rehabilitation Plan reforestation will ultimately expand the Significant Woodland by 15.2
ha.

16.4 Potential Effects on Significant Wildlife Habitat

The potential effects of the proposed MQEE on Significant Wildlife Habitat are
discussed below under the following headings:

e 16.4.1 Potential Effects on Area-sensitive Bird Breeding Habitat

e 16.4.2 Potential Effects on Significant Amphibian Breeding Ponds

e 16.4.3 Potential Effects on Seeps and Springs

e 16.4.4  Potential Effects on Habitats of Special Concern Bird Species

16.4.1 Potential Effects on Area-sensitive Bird Breeding Habitat

Woodland Area-sensitive Bird Breeding Habitat is discussed above in Section 9.2.2.
The area mapped on Figure 31 as candidate Significant Wildlife Habitat for Woodland
Area-sensitive Bird Breeding Habitat is habitat for the following six area-sensitive bird
species listed in the Ecoregion Criteria Schedules (OMNRF 2015):

e Black-throated Blue Warbler
e Ovenbird

e Scarlet Tanager

o \Veery
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e Winter Wren
e Yellow-bellied Sapsucker

Figure 31 shows the locations where the above-listed area-sensitive bird species were
recorded in the MQEE study area. Scarlet Tanager, Ovenbird, Yellow-bellied Sapsucker
were all recorded in proximity to the Main Quarry, North Quarry and East Cell. The area
mapped as Significant Wildlife Habitat falls within the Significant Woodland boundary.
As discussed above, no negative impacts on the Significant Woodland are anticipated
as a result of the proposed MQEE.

The feeder lines to the Wetland W36 diffuse discharges overlap with the area identified
as Significant Wildlife Habitat for Area-sensitive Bird Breeding Habitat. As described
above in Section 13.2.5, the timing of the installation of feeder lines, recharge wells and
diffuse discharges within the Significant Woodland will be scheduled to avoid critical
ecological periods, i.e., breeding periods for amphibians and birds, between March 10
to August 26. Installation of diffuse discharges will occur when water levels are low or
features are dry, i.e., between August 26 to February 28.

It is concluded that there will be no negative impact on Area-sensitive Bird Breeding
Habitat as a result of the proposed MQEE. Following the implementation of the
Ecological Enhancement Plan (EEP) as described in Section 14.0, the Significant
Woodland will increase in size by 10.3 ha. As the new forest gradually matures, the
area available for use by area-sensitive bird species is anticipated to increase. Over the
longer-term, the reforestation of 5.1 ha of rehabilitated land, contiguous with the
Significant Woodland and the northeast end of the Cox Tract is also anticipated to
contribute to the amount of habitat available for area-sensitive woodland breeding bird
species.

16.4.2 Potential Effects on Significant Amphibian Breeding Ponds

Wetlands W41 and W46a are mapped on Figure 32 as Significant Wildlife Habitat for
Amphibian Breeding Habitat (Woodland). This is academic, because the selected
wetlands are Jefferson Salamander breeding pools and Significant Wetlands.

Wetland W46a is located more than 300 m into the Significant Woodland and no WMS
installation work will occur in the vicinity. The wetland hydrology of W46a will be
protected during the interim operating period by the WMS recharge system, as
described above in Section 16.2.2. Under the rehabilitation condition, a combination of
the filled East Cell Lake and the seasonal operation of the recharge system will protect
the wetland hydrology of W46a, as described in Section 16.2.2.

Wetland W41 is located more than 150 m inside the Significant Woodland. As described
above in Section 13.2.5, the timing of the installation of feeder lines, recharge wells and
diffuse discharges within the Significant Woodland will be scheduled to avoid critical
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ecological periods, i.e., breeding periods for amphibians and birds, between March 10
to August 26. Installation of diffuse discharges will occur when water levels are low or
features are dry, i.e., between August 26 to February 28.

The wetland hydrology of W41 will be protected during the interim operating period by
the WMS recharge system, as described above in Section 16.2.2. Under the
rehabilitation condition, a combination of the filled East Cell Lake and the seasonal
operation of the recharge system will protect the wetland hydrology of W41, as
described in Section 16.2.2.

It is concluded that there will be no negative impacts on Significant Amphibian Breeding
Ponds (Woodland) as a result of the proposed MQEE. Proposed enhancements to the
existing wetland hydrology of Wetland U1 and Wetland W36 will also increase the
availability of suitable breeding habitat for amphibians in the area.

16.4.3 Potential Effects on Seeps and Springs

The areas considered to be Significant Wildlife Habitat for Seeps and Springs are
shown on Figure 33. The spring and seeps that flow into Wetland W41 and the seeps
that discharge water from Wetland 41, are identified as Significant Wildlife Habitat.

As described above in Sections 16.2.1 and 16.2.2, there will be no reduction in surface
catchment to Wetland W41 and any dewatering influence from the MQEE will be
mitigated through the use of recharge wells to maintain groundwater levels and
gradients. Figure 42b shows the groundwater contours in the rehabilitated condition.
The +0.2 m contour intersects with Wetland W41, suggesting a slight increase in
groundwater on an annualized basis. Any surplus water in Wetland W41 would outlet to
Wetland W42 and, ultimately, Wetland W44. Therefore, it is concluded that there will be
no negative impact on Wetland W41 or the related seeps and springs.

16.4.4 Potential Effects on Habitats of Special Concern Bird Species

The habitat of Special Concern bird species is discussed above in Section 9.2.2. The
area mapped on Figure 34 as candidate Significant Wildlife Habitat for Special Concern
Bird Species is habitat for the Eastern Wood-Pewee and Wood Thrush.

Figure 34 also shows the locations where Eastern Wood Peewee and Wood Thrush
occur within the MQEE study area. There is considerable overlap with the area mapped
as Significant Wildlife Habitat for Area-sensitive Bird Breeding Habitat (Woodland), as
described in Sections 9.2.2 and 16.4.1. and mapped on Figure 31. The larger area
mapped as Significant Wildlife Habitat for Special Concern Bird Species falls within the
Significant Woodland boundary. As discussed above, no negative impacts on the
Significant Woodland are anticipated as a result of the proposed MQEE. The northeast
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end of the Cox Tract was also mapped as Significant Wildlife Habitat for Special
Concern Bird Species.

The feeder lines to the Wetland W36 diffuse discharges overlap with the area identified
as Significant Wildlife Habitat for Special Concern Bird Species. As described above in
Section 13.2.5, the timing of the installation of feeder lines, recharge wells and diffuse
discharges within the Significant Woodland will be scheduled to avoid critical ecological
periods, i.e., breeding periods for amphibians and birds, between March 10 to August
26. Installation of diffuse discharges will occur when water levels are low or features are
dry, i.e., between August 26 to February 28.

It is concluded that there will be no negative impact on habitat for Special Concern bird
species as a result of the proposed MQEE. Following the implementation of the
Ecological Enhancement Plan (EEP) as described in Section 14.0, the Significant
Woodland will increase in size by 10.3 ha. As the new forest gradually matures, the
area available for use by area-sensitive bird species is anticipated to increase. Over the
longer-term, the reforestation of 5.1 ha of rehabilitated land, contiguous with the
Significant Woodland and the northeast end of the Cox Tract is also anticipated to
contribute to the amount of habitat available for Special Concern bird species.

16.5 Potential Effects on Significant Areas of Natural and Scientific Interest

The 35 km? Halton Forest and the associated Halton Forest North, Halton Forest South
and Speyside Forest ANSIs are mapped at a regional scale on Figure 36a. The
boundary of the Halton Forest North ANSI within the MQEE study area is mapped on
Figure 36b, using GIS data from Land Information Ontario (LIO). The ANSI boundary is
more or less coincident with the Significant Woodland boundary interpreted by GEC and
mapped on Figure 30. The ANSI also includes the numerous wetlands that occur on
the local landscape.

Potential effects on Significant Wetlands, Significant Woodlands and Significant Wildlife
Habitat were discussed above in Sections 16.2, 16.3 and 16.4, respectively. It was
concluded above that there will be no negative impacts on Significant Woodlands,
Significant Wetlands and Significant Wildlife Habitat as a result of the proposed MQEE.
Therefore, it is concluded that, similarly, there will be no negative impacts on the Halton
Forest North ANSI as a result of the proposed MQEE.

16.6 Potential Effects on Fish Habitat

As described above in Section 11.0, taking a cautious and conservative approach, the
outlet from Wetland W41 is considered to be potential indirect fish habitat because the
water and organic material coming out of Wetland W41 ends up, at least in part, in
Wetland W44 (see Figure 33). The HF-1 Tributary is blocked by several large Beaver
dams downstream and only intermittent flows reach the Main Quarry where the tributary
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is truncated, so there is no direct connection to any fish habitat downstream towards the
Hilton Falls Reservoir.

The potential effects on Wetland W41 were considered in detail in Section 16.2. It was
concluded that there will be no negative impacts on Significant Wetlands, including
Wetland W41, as a result of the proposed MQEE. Since the function of the springs and
seeps associated with Wetland W41 will be maintained, it is concluded that there will be
no negative impact on the potential indirect fish habitat associated with the outlet from
Wetland W41.

16.7 Potential Effects on the Peregrine Falcon

As described above in Sections 5.4.4.2 and 9.3.1, Peregrine Falcons nested in the
East Cell on the cliff beside Townline in 2020 and 2021. Considering that the Peregrine
Falcon is nesting within the approved Milton Quarry Extension in the active East Cell,
which is not subject to a Planning Act application and the PPS, and that the nest
location will most likely be under water once final rehabilitation conditions are achieved,
the cliff is not identified as Significant Wildlife Habitat for a Species of Conservation
Concern by GEC. The Peregrine Falcon is protected under the Ontario Fish and Wildlife
Conservation Act (1994) and recommendations aimed at minimizing disturbance during
the nesting season were provided above in Section 15.2.4. Further discussion on the
Peregrine Falcon is provided below under the following headings:

e 16.7.1 General Biology of the Peregrine Falcon
e 16.7.2 Peregrine Falcon Response to Disturbance
e 16.7.3  Mitigation Measures for the Peregrine Falcon

16.7.1 General Biology of the Peregrine Falcon

Historically, the Peregrine Falcon nested on isolated cliffs near water and forests. It has
adapted to nesting on human-made structures such as tall buildings in cities, smoke
stacks, and artificial cliffs created by road-cuts and quarries (Peck and James 1983,
1999; Ratcliffe and Armstrong 2002). In the southern portion of its range, nests tend to
face east or north so that they are shaded from the afternoon sun (Sandilands 2005).
Nests have been reported 9 to 52 m from the ground in Ontario, with most 11-23 m up
(Peck and James 1983, 1999).

Eggs have been reported in Ontario nests from the third week of April until mid-June,
with most present from early May to mid-June. Eggs are laid at 2- to 3-day intervals and
incubation begins with the laying of the second or third egg. The incubation period is 33
to 35 days and the young leave the nest when they are 35 to 49 days old (Peck and
James 1987, 1993; Sandilands 2005). Based on this chronology, young may be in the
nest as late as the third week of July until the first week of August.
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16.7.2 Peregrine Falcon Response to Disturbance

It is difficult to determine any wildlife species’ response to human disturbance because
individuals may react differently. There are two generally accepted principles: that those
in isolated areas with little human contact are more likely to be disturbed than those in
areas with higher amounts of human activity; and species are more disturbed by
pedestrians than they are by vehicles and machinery. As an example, Bald Eagles
routinely perch in winter within 10 m of Highway 401 at the Grand River and ignore the
high volume of traffic but may flush at distances of 50 to 100 m if a human is walking in
the area.

In the case of the Peregrine Falcon, it nests both on cliffs in isolated locations and in
disturbed areas such as on high-rise buildings in cities, on road-cuts, and in quarries. At
least three studies have been done on nesting Peregrine Falcons in disturbed areas. In
Alaska, two pairs successfully fledged young from nests on road-cuts adjacent to the
Alaska Highway where approximately 600 vehicles per day passed the nests. Falcons
also nested successfully within an active quarry where blasting occurred and the
crusher was within 200 m of the nest (Ritchie et al. 1998).

In Ireland, 50% of quarries with suitable cliffs were occupied by nesting Peregrine
Falcons, with an estimated 65 pairs nesting in quarries. Cliff height was the most
important factor in determining whether falcons would nest within a given quarry, and
larger quarries were more likely to support falcons. There were no differences in the
occupancy rates of idle and active quarries; 48.9% of active quarries supported nests
compared with 46.9% of inactive quarries. Some nested on recently blasted faces and
most birds in active quarries appeared to be quite unaffected by the intense noise and
activity occurring below them (Moore et al. 1977).

Olsen and Allen (1997) completed a detailed study of the effects of an active quarry on
a pair of nesting Peregrine Falcons in Australia. The quarry was originally inactive.
When it was reactivated, the falcons moved their nest to a location that was
approximately 500 m from the active face. Blasting occurred regularly within the quarry
and large pieces of unprocessed rock were collected regularly from a muck pile about
10 m below and 20 m to the side of the nest ledge. After the muck pile was depleted, it
was necessary to blast again. Forty-five holes 26 m deep were laid in two rows, with the
one end of the rows within 100 m of the nest. The total tonnage of explosive was 1,800
kg with the maximum instantaneous charge of 40 kg. The intensity of the blast was
measured 5 m above the nest. At this location, the ground vibration was 34.8 mm per
second and the air overpressure reached a peak of 139 dB. When the blast occurred,
the female flew from the nest, did a circuit of the quarry, disappeared for a few minutes,
and then returned to the nest. A quick visual inspection revealed no damage to the
eggs. The female successfully fledged all three young.
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Ratcliffe (1993) stated that Peregrine Falcons are tolerant of humans in vehicles, such
as front-end loaders and trucks, but that a human visitor on foot, especially above the
nest site, usually elicits a vigorous response, with the birds cackling and swooping at
the intruder. Early in the nesting season, direct human disturbance can cause desertion
of the site. Later in the season, prolonged disturbance may result in nest failure caused
by chilling or overheating of eggs or small chicks while they are unattended by the
adults.

16.7.3 Mitigation Measures for the Peregrine Falcon

In 2021 the nest was located in proximity to the southeast quarry face which is near the
common boundary with the MQEE property. There is a small ledge adjacent to and just
below the 2021 nest site on the cliff, just in the corner of the face along Townline and
the face parallel to the common boundary with the MQEE.

A series of recommendations aimed at mitigating potential effects on nesting Peregrine
Falcons were provided above in Section 15.2.8. The recommendations included
provisions for annual monitoring at appropriate times of year, restricting pedestrian
traffic in proximity to an active nest during the breeding season, restricting quarry
equipment from operating within 25 m during the breeding season, restricting blasting
within 125 m of the active nest site (with target thresholds for vibration and
overpressure), and follow-up monitoring to confirm the nest is no longer active towards
the end of the breeding season.

If the recommendations described in Section 15.2.8 and summarized above are
implemented, there should be no contravention of the Ontario Fish and Wildlife
Conservation Act (1994).

17.0 ENVIRONMENTAL IMPACT ASSESSMENT (EIA)

Section 16.0 considered the potential effects on key natural heritage features, including
the following:

e Habitat of Endangered and Threatened Species

e Significant Wetlands

e Significant Woodlands

e Significant Wildlife Habitat

e Significant Areas of Natural and Scientific Interest (ANSIs)
e Fish Habitat

The Region of Halton’s Official Plan Policy s.277 with respect to Significant Woodlands
has been addressed in Section 8.0. Later, in Section 16.3 it was concluded that there
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will be no negative impacts on Significant Woodlands and that, over time, Significant
Woodlands would increase by approximately 10.3 ha as a result of the implementation
of the Ecological Enhancement Plan (EEP) and be further increased by 4.9 ha as a
result of the Rehabilitation Plan. This 15.2 ha increase is Significant Woodlands is
shown on Figure 44. There will be no negative impacts on the Provincial, Regional and
Local Natural Heritage Systems.

The remainder of this section provides discussion on the following topics:

o 17.1 Cox Tract;

o 17.2 Landscape Connectivity and Wildlife Corridors;
e 173 Net Environmental Gain; and,

o 174 Cumulative Effects.

171 Cox Tract

A portion of the northeast end of the Cox Tract is located within the MQEE study area.
Surveys of vegetation, flora and wildlife were completed as part of the ecological
surveys completed between 2019 and 2021. The section of the Cox Tract located to the
northeast of the haul road crossing between the Main Quarry and North Quarry is under
lease to Dufferin Aggregates by the Region of Halton.

The ecological field surveys identified several species of conservation concern in the
northeast end of the Cox Tract, including Eastern Wood-Pewee (Special Concern) and
Wood Thrush (Special Concern). As discussed in Sections 9.3.1 and 16.4.4, this
portion of the Cox Tract was identified as Significant Wildlife Habitat for Special
Concern Bird Species. A few area-sensitive forest bird species were also identified,
including Scarlet Tanager and Ovenbird. The existing quarry haul road wraps around
the northwest and southwest sides of the northeast end of the Cox Tract, yet this area
supports a number of significant bird species.

The northeast end of the Cox Tract is mainly a conifer plantation that was planted in
1951, as described in Section 8.0. A combination of forest management and natural
succession is slowly resulting in the development of a more natural forest community.

The Cox Tract haul road crossing is between 29 and 31 m wide, which means the
northeast end of the Cox Tract is considered a separate woodland, as discussed in
Section 8.1. On both sides of the haul road crossing, heavy-duty silt fencing has been
installed at the request of the Region of Halton. On the southwest side of the Cox Tract,
large dolostone boulders have been placed along the top of the steep road shoulder for
safety, and a heavy-duty silt fence and heavy-duty chain-link supporting fence have
been installed, as well as a secondary silt fence. The crossing and associated silt
fencing and other obstacles form a barrier to the movement of many species. Some of
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the more mobile mammals, such as Coyote, White-tailed Deer, Red Fox, Raccoon, etc.
can still move across the haul road by crossing at either end. Nevertheless, any
ecological linkage function is limited at present. In the longer-term, the haul road will be
rehabilitated and only a small access road or driving trail will remain.

The Cox Tract will be separated from the MQEE extraction area by approximately 40 m.
There will be a 20 m extraction setback along the northeast side of Townline and the
Townline road allowance provides an additional 20 m setback. No negative impacts on
the Cox Tract are anticipated. The fact that the area supports Special Concern bird
species and some area-sensitive forest bird species, highlights that the northeast end of
the Cox Tract is a resilient feature in proximity to the active Main Quarry and North
Quarry.

17.2 Landscape Connectivity and Wildlife Corridors

Animal movement corridors were considered as potential Significant Wildlife Habitat in
Section 9.4. It was concluded that there are no significant Animal Movement Corridors
within the MQEE study area, as defined by the SWHTG and SWHECS. Movement
through the local area undoubtedly occurs by common species such as White-tailed
Deer, Coyote, and a number of other common mammal species. These species were
regularly observed within the MQEE study area and they also occur within rehabilitated
areas within the Milton Quarry, where there are terrestrial linkages with the surrounding
Escarpment landscape.

As shown on Figure 36a, at a larger landscape scale the main corridors occur to the
northwest and west of the North Quarry, West Cell and East Cell. Another corridor
follows the edge of the Escarpment and the slopes below, in the vicinity of the Main
Quarry. Although the quarry haul road for highway trucks to Dublin Line occurs in this
area, there are areas where wildlife can cross relatively easily, especially when there is
no truck traffic.

As discussed in Section 17.1, the linkage function of the Cox Tract is limited at present
due to the haul road crossing and the extensive road shoulders, heavy-duty silt fencing
and chain-link supporting fence.

The Cox Tract will become more important in terms of landscape connectivity following
the implementation of the Ecological Enhancement Plan (EEP) described in Section
14.0 and the completion of the MQEE Rehabilitation Plan as described in Section 15.3,
as well as the ultimate restoration of the Cox Tract haul road crossing. Figures 43 and
44 show the landscape as it will appear when the EEP and Rehabilitation Plan are both
implemented.
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17.3 Net Environmental Gain

With respect to new or expanded mineral aggregate operations, the Region of Halton
Official Plan (ROP) policy direction is for proponents to pursue a “net environmental
gain” approach. The Town of Halton Hills Official Plan has a similar policy direction.
Section 110(7.2)d) of the Region of Halton Official Plan reads as follows:

Where the proponent has satisfied the requirements of Sections 110(7.2)a)
through 110(7.2)c) as applicable, require any application for a new or expanded
mineral aggregate operation to consider a “net environmental gain” approach to
the preservation and enhancement of the Greenbelt and/or Regional Natural
Heritage System...

Goals and principles for the MQEE EEP and Rehabilitation Plan were outlined in
Section 14.1 and they are similar to those listed in Halton Region’s ROP Section
110(7.2)d)B) that are relevant to this particular set of circumstances. Each of the goals
and principles are discussed below:

e Increase in the spatial extent of the Local and Regional Natural Heritage System;

The implementation of the MQEE Ecological Enhancement Plan will increase the size of
the Significant Woodland in the vicinity by 10.3 ha and an additional 0.28 ha will also be
enhanced. The MQEE Rehabilitation Plan will result in an additional 5.1 ha of new
woodland that is contiguous with the Significant Woodland. Combined, the spatial extent
of the Provincial, Regional and Local Natural Heritage Systems will increase by a total
of 15.4 ha of new forests. In addition, a 7.7 ha lake, 0.4 ha of islands, 2.7 ha of wetlands
and 673 m of cliffs will also be created as part of the MQEE Rehabilitation Plan. Refer to
Figures 39, 41, 43 and 44.

e Increase in biological and habitat diversity;

At present, the proposed MQEE extraction area is primarily old field vegetation that was
formerly in agricultural use and most of the fields were ploughed in late 2020 to facilitate
the archaeological investigations. The extraction area and watermain footprint also
includes portions of two remnant woodland features that cover approximately 1.86 ha,
as well as minor hedgerow features. Biological diversity and habitat diversity is low at
present, both within the proposed extraction area and the other non-forested areas that
will be improved through the EEP.

As described above in Sections 14.0 and 15.3, a variety of new vegetation community
types (ELC community types) will develop following the implementation of the EEP and
Rehabilitation Plan. New habitats including a lake, wetlands, islands, forested uplands

and cliffs will be created, that are complementary to the surrounding natural landscape.
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e Enhancement of ecological system function;

Ecological system function will be enhanced through a variety of avenues. Forest cover
will be increased which will, over time, increase the amount of habitat available for
area-sensitive forest species and improve the quality and function of habitat for
amphibians.

The enhancement of wetland hydrology in Wetland U1 and the upper portion of Wetland
W36 will improve the ecological function of these features. Wetlands U1 and W36 will
no longer function as ecological traps following the implementation of enhancement
measures via the WMS. Instead, these wetlands will have optimal spring high water
levels and hydroperiods that will support the successful reproduction of a variety of frog,
toad and salamander species.

e Enhancement of wildlife habitat;

The creation of a lake, wetlands, islands and cliffs will provide a variety of new habitats
that are more diverse than the existing features within the extraction footprint. The
provision of habitat features such as rock piles and woody debris will improve the
habitat value of the new forested habitats to be created through the EEP and
Rehabilitation Plan.

Again, the enhancement of wetland hydrology in Wetland U1 and the upper portion of
Wetland W36 will improve the wildlife habitat value of these features, especially for
breeding amphibians.

e Enhancement of natural succession;

Natural succession will be accelerated in the EEP Units through reforestation with
suitable native species and the provision of habitat features such as rock piles and
woody debris piles/features.

EEP Units TP-M1 and TP-M2 cover approximately 1.63 ha and they contain some
existing woody vegetation. Management activities will include:

¢ Remove undesirable woody vegetation (e.g., Common Buckthorn); thin out any
White Ash regeneration; remove defective stems.

e Retain desirable woody vegetation (e.g., hawthorns, hardwood regeneration).

¢ Interplant shade-tolerant species such as Sugar Maple in thinned out poplar-ash
patches.

¢ Install habitat features: rock piles (25) and woody debris (25).
e Clean up old farm junk piles.

Most of these activities will enhance natural succession.
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e Creation of new wetlands and woodlands; and,

As noted above, the implementation of the MQEE Ecological Enhancement Plan will
increase the size of the Significant Woodland in the vicinity by 10.3 ha. The MQEE
Rehabilitation Plan will result in an additional 5.1 ha of new forest that is contiguous with
the Significant Woodland.

The Rehabilitation Plan will result in the creation of 2.7 ha of new wetlands.

e Establishment or enhancement of linkages between significant natural heritage
features and areas.

The implementation of the EEP and the Rehabilitation Plan will replace what is mostly
open fields formerly in agricultural use with a variety of new habitat types and features
that will be well linked with the surrounding key natural heritage features. When
combined with the ultimate rehabilitation of the Cox Tract haul road crossing, the
features created by the EEP and Rehabilitation Plan will enhance the Cox Tract as a
southwest — northeast ecological linkage.

17.4 Cumulative Effects

GHD’s discussion of cumulative effects from a water resources perspective was
provided in Section 16.2.1.4 of this report.

GHD noted that the proposed MQEE has been designed and evaluated in manner that
is fully integrated with the existing quarry. The AMP/AMP Addendum and its mitigation,
monitoring, and response actions directly ensure the protection or enhancement of
features and functions related to water resources in the vicinity of Milton Quarry and the
proposed MQEE. There are no known other forms of development identified in the
immediate area that would contribute to a significant cumulative effect on water
resources in the area of Milton Quarry (GHD 2021). They noted that there were some
opportunities to enhance some existing wetlands (U1 and W36). GHD (2021) concluded
that the proposed MQEE will not have any negative cumulative effects from a water
resources perspective.

From an ecological perspective, similarly, there are no known other forms of
development identified in the immediate area that would contribute to a significant
negative cumulative effect on the Natural Heritage System in the vicinity of the Milton
Quarry. The implementation of the EEP and Rehabilitation Plan is anticipated to greatly
enhance the Natural Heritage System, as described above in Section 17.3 and as
shown on Figures 39, 41, 43 and 44.
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18.0 SUMMARY AND CONCLUSIONS

Goodban Ecological Consulting Inc. (GEC) was retained by Dufferin Aggregates, a
division of CRH Canada Group Inc. (Dufferin), to prepare a Natural Environment Level 1
and 2 Technical Report and Environmental Impact Statement (EIS) for an ARA licence
application for their proposed Milton Quarry East Extension (MQEE).

The proposed extension of the Milton Quarry, referred to as the Milton Quarry East
Extension (MQEE), represents a proposed extraction area of approximately 15.9
hectares. The MQEE is contiguous with the existing East Cell and separated from the
existing North Quarry by the Nassagaweya-Esquesing Townline (Townline). The
proposed MQEE would be extracted as an extension to the existing East Cell. The
maximum potential dolostone reserve (including both the Amabel and underlying
Reynales Formations) in the proposed MQEE is approximately 15 million tonnes.

The subject property contains some large open fields that were formerly in agricultural
use. The surrounding lands include forested areas, most of which form part of the 706.4
ha Halton Forest North ANSI. There are a number of wetlands located within the forest
that form part of the provincially significant Halton Escarpment Wetland Complex and
there is a small unevaluated wetland within the open field area. The Halton Forest,
which covers around 35 km?, consists of the Halton Forest South, Halton Forest North
and Speyside Forest ANSIs.

The proposed MQEE mining plan involves removing the common setback and
expanding the East Cell into the MQEE extraction area. Dewatering of the combined
extraction cell will continue in order for quarry operations to occur under typical dry
quarry floor conditions. Water-dependent natural features in the vicinity of the proposed
MQEE will be protected and, in some cases enhanced over existing conditions, by the
recharge of water to the groundwater flow system and diffuse discharge to two wetlands
(Wetlands U1 and W36). Dufferin has already committed to integrate the MQEE into the
state-of-the-art Water Management System (WMS) and Adaptive Environmental
Management and Protection Plan (AMP) that are already in place and have been
operating at the Milton Quarry and Milton Quarry Extension since 2007. The Water
Management System has effectively maintained groundwater levels around the
perimeter of the Milton Quarry Extension, thereby protecting surrounding water
resources including water-dependent natural features.

An Ecological Enhancement Plan (EEP) will cover approximately 10.55 ha of Dufferin
land that will not be extracted. Ecological enhancements will include reforestation using
native species well suited to the local landscape, management of existing woody
vegetation in some areas and the placement of habitat features such as rock piles,
stumps/root wads and other woody debris. The implementation of the EEP will expand
the Significant Woodland onsite, which will provide an overall benefit to the Jefferson
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Salamander and Unisexual Ambystoma (Jefferson Salamander dependent population),
as well as many other forest-dwelling wildlife species.

The rehabilitation of the proposed 15.9 ha MQEE extraction area will be integrated with
the existing rehabilitation plan for the East Cell and the EEP described above. The
MQEE rehabilitation plan includes a large sheltered wetland, an open lake, exposed cliff
faces, reforestation areas and terrestrial linkages will be created within the area
proposed to be extracted. The expanded East Cell will be filled with water to allow for
more passive maintenance of the groundwater flow regime and associated water
resources in the long-term.

GEC completed a detailed set of ecological field surveys from 2019 to 2021, including
surveys of vegetation communities, flora, wetlands, amphibians, reptiles, breeding birds,
bats and other wildlife groups. The review of available background information and the
ecological survey data resulted in the identification of the following significant natural
heritage features within the MQEE study area:

e Habitat of Endangered and Threatened Species

e Significant Wetlands

e Significant Woodlands

¢ Significant Wildlife Habitat

e Significant Areas of Natural and Scientific Interest (ANSIs)
e Fish Habitat

These significant natural heritage features were considered in detail in Sections 6.0
to 11.0.

A detailed overview of the proposed mitigation to protect water-dependent natural
features was provided in Section 13.0, including discussion on the Adaptive
Management Plan (AMP) and the Water Management System (WMS). GEC
recommended a detailed set of restrictions and design considerations for the installation
of the MQEE WMS in Section 13.2.5.

Section 14.0 provided the details on the Ecological Enhancement Plan (EEP) for lands
that will not be extracted. The EEP will result in the enhancement of approximately
10.55 ha of land that is mostly open fields formerly in agricultural use. Key components
of the EEP include tree-planting/reforestation, vegetation management, creation of
habitat features, enhancements to Wetland U1 and the surrounding area,
enhancements to the wetland hydrology of Wetlands U1 and W36, and the restoration
of a disturbed area.

Section 15.0 provided a description of the proposed extraction, Operational Plan and
Rehabilitation Plan. Section 15.1 described the proposed extraction and the
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Operational Plan in some detail. GEC recommended a series of natural environment
notes and details for the Operational Plan in Section 15.2. The Rehabilitation Plan was
described in detail in Section 15.3.

Section 16.0 provided the main impact assessment component of this report, assessing
the potential effects of the proposed MQEE on significant natural heritage features.

Section 17.0 provided some additional discussion related to environmental impact
assessment, considering the Cox Tract, landscape connectivity and wildlife corridors,
net environmental gain and cumulative effects.

It is GEC’s opinion that:

e |f the water resources mitigation is implemented as described in Section 13.0, per
the WMS and AMP;

e If the restrictions and design consideration presented in Section 13.2.5 are followed
during the WMS installation;

e |If the EEP is implemented as described in Section 14.0;

¢ [f the natural environment notes and details for the Operational Plan are
incorporated into the MQEE Site Plans, as provided in Section 15.2; and,

If the MQEE Rehabilitation Plan is implemented as described in Section 15.3;

Then there will be no negative impacts on the features and functions associated with
the significant natural heritage features described in this Level 1 and 2 Natural
Environment Technical Report and EIA, as discussed in detail in Sections 16.0

and 17.0.

Furthermore, there will be a considerable net environmental gain to the Provincial,
Regional and Local Natural Heritage Systems and there will be an overall benefit
provided to the Jefferson Salamander and Unisexual Ambystoma (Jefferson
Salamander dependent population).

Respectfully submitted,

Anthony G. Goodban, B.Sc., M.E.S.(PI.), MCIP, RPP
Consulting Ecologist and Natural Heritage Planner

GOODBAN ECOLOGICAL CONSULTING INC. (GEC)
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Image: 2019 Halton Region Orthoimagery from First Base Solutions.
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GENERAL NOTES:
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e  STRUCTURE IS TO BE PRIMED FOLLOWING ASSEMBLY

e  WELDED CONNECTIONS ARE INTERCHANGEABLE WITH FASTENERS

WELD ON 2 PIECES PIPE TO ATTACH REBAR
FOR ATTACHING SILT FENCE ONE SIDE ONLY

150 mm x 200 mm x 13 mm
ANGLE IRON (4.3 m LONG)

150 mm x 200 mm x 13 mm ANGLE IRON
NESTED AND CENTERED INSIDE (4.0 m LONG)

\ ATTACH 2 PLATES (200 mm X 450 mm X 13 mm)
AT THE ENDS OF THE NESTED ANGLE IRON

\

200mm AN

, 150 L X 75mm ANGLE IRON AS STABILIZER
mm I 1.2m LONG EACH END

NOTE: ORIGINAL DESIGN BY RUSS CURRY

CRH MILTON QUARRY EAST EXTENSION Project No. 10978

' H REGION OF HALTON, ONTARIO Date December 2021
Dufferin | |unnl

Aggregates

Achusion o CFH Carc e b,

SALAMANDER EXCLUDER DETAIL FIGURE 38b

Filename: N:\CA\Waterloo\Legacy\CAD\drawings\10000s\10978\10978-REPORTS\10978(164)\GEC\010978(RPT164)GN-WA034-GEC.DWG
Plot Date: 07 December 2021 3:58 PM



338.2 -
- 0.60
338.1 ——ﬂ—-
| y , , i
Overflow elevation in constructed LEGEND [
ditch is at approximate elevation -
338.1 m AMSL. No overflow has S(66 GROUND SURFACE
been observed. === TARGET LEVEL [ 0.50
338.0 r S = MINIMUM LEVEL '
(] \ e e= e TRANSITION PERIOD [
] \ 5G66 WATER ELEVATION - 2020 K
] — —————— SG66 WATER ELEVATION - 2021 K
! \
- 0.40
337.9 t —— \ i
:T (] \ —
%) I \ \ : ~
= ' [ 2
< ! e i o
E /: \ \— - 0.30 é
Z 337.8 , \ _ =
) STANDARD NOTE 1 \e— \ E
~= Adjust mitigation operations to f \ - o
<>( commence transition to spring \ L
w target level based on anticipated 1 \ [ (]
— timing of spring freshet using \ L
L short-term weather forecast. ! \ \ \ 0.20
L] — .
337.7 : Y _
\
! ﬂ\u .‘ _
RANL \ |
| \ \ \ [
! | LWL \ \ L 0.10
337.6 , | !
T WAL \ \ -
J l \ \ [
' Vo L \ \ ;
N VR ) -
O D O OO D 0.00
337.5 [
: SURFACE WATER e [
TARGET PERIOD [
- -0.10
3374
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
MONTH
Note: - The target is the water elevation that is intended to be maintained as a normal minimum 010978-200
wetland level. Precipitation would further raise the water levels. Water Management MILTON QUARRY EAST EXTENSION
System to be operated to ensure target is met or exceeded. REGION OF HALTON. ONTARIO Nov 18, 2021
- Open circles represent a dry condition and a boxed symbol represent a frozen condition. ’
- Wetland U1 is currently instrumented by SG66; however, performance monitoring may be
accomplished by alternate instrumentation, including the anticipated use of a stilling well. PROPOSED PRELIMINARY SURFACE WATER TARGET
FIGURE 38c

WETLAND U1

WAT File: \\ghdnet\ghd\CA\Waterloo\Projects\662\010978\Workshare\010978-REPORTS\010978-RPT-165 - AMP Addendum\010978-165-Part 1N010978-165-Part |I-Section B\Figure B.2 - U1 Target.grf



3331
1 — — — . LEGEND i
The target level shown is intended as the minimum proposed target level that is believed to be achievable -
. based on existing data.The target level will be reviewed and finalized in the Pre-Extraction Report with a === 5G58 GROUND SURFACE - 0.50
goal of establishing a higher target level for additional enhancement of pool depth and hydroperiod to the -
1 extent practical. s TARGET LEVEL i
333 O = [ARGET MINIMUM [
| [ R | \ = = = TRANSITION PERIOD [
i ] b \ SG58 WATER ELEVATION - 2020
! —— SG58 WATER ELEVATION - 2021 i
1 STEEEE— - 0.40
® | \ X
1 ' [ ] \ \ \ L
—_— L
332.9 1 T —
\ L
| ) ] \ .
| i )| \— —_—
| L
. \ \ - 0.30
- _ ! \ \ [
— | ——— I
%) \ —
L 332.8 T _ &
< ] ' [ Q
e o
Z ' 5 N
O 1 STANDARD NOTE - 0.20 -
~= | Adjust mitigation operations to | | o
<>E commence transition to spring ] | w
W 332.7 target level based on anticipated e
| ' timing of spring freshet using ] o L
L J short-term weather forecast. | |
] ] L
- ! - 0.10
] ! [
] L
332.6 ;
_ | [
4 ' -
1 I [
Ome 0.00
332.5
| SURFACE WATER B -0.10
| TARGET PERIOD 5
332.4 | | | | | | | | |
JAN FEB MAR APR MAY JUN JUL AUG OCT NOV
MONTH
Note: - The target is the water elevation that is intended to be maintained as a normal minimum 010978-200
wetland level. Precipitation would further raise the water levels. Water Management MILTON QUARRY EAST EXTENSION
System to be operated to ensure target is met or exceeded. REGION OF HALTON. ONTARIO Nov 18, 2021
- Open circles represent a dry condition and a boxed symbol represent a frozen condition. ’
- The Wetland W36 upper pool is currently instrumented by SG58; however, performance monitoring
may be accomplished by alternate instrumentation, including the anticipated use of a stilling well.
Y P Y 9 P 9 PROPOSED PRELIMINARY SURFACE WATER TARGET
WETLAND W36 - UPPER POOL FIGURE 38d

WAT File: \\ghdnet\ghd\CA\Waterloo\Projects\662\010978\Workshare\010978-REPORTS\010978-RPT-165 - AMP Addendum\010978-165-Part I1\010978-165-Part |I-Section B\Figure B.4 - W36 Target - SG58.grf



332.8
LEGEND L
$G57 GROUND SURFACE 0.40
=== TARGET LEVEL [
= [ARGET MINIMUM L
= e == TRANSITION PERIOD
The target level shown is intended as the minimum proposed target level that is believed to be achievable SG57 WATER ELEVATION - 2020 i
332.7 based on existing data.The target level will be reviewed and finalized in the Pre-Extraction Report with a
goal of establishing a higher target level for additional enhancement of pool depth and hydroperiod to the —— SG57 WATER ELEVATION - 2021 L
extent practical.
[, % 0.30
|| \
| —
—_— L
(5 l ' I \
| ] N —
~ 3326 ' — \  ——
Q \ \ I ~
= ' - | ‘ —_— 2
< \ \ \ _ 3
e , I e
~ 1 r| | \ _ 0.20 e
pd . _ £
O f [ | | X |:|_:
> L ' : o
= I i \ \ w
w STANDARD NOTE | S | s o
d Adjust mitigation operations to | CE— N
332.5 commence transition to spring 1 i v
target level based on anticipated \ \ L
timing of spring freshet using (]
short-term weather forecast. | \
\ L
' | , 0.10
] \ [
! \ |
] \
‘ \J
] \ -
332.4 i 8
[ , l \
' | \ |
SURFACE WATER i
—————— R E—
TARGET PERIOD
332.3
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
MONTH
Note: - The target is the water elevation that is intended to be maintained as a normal minimum 010978-200
wetland level. Precipitation would further raise the water levels. Water Management MILTON QUARRY EAST EXTENSION
System to be operated to ensure target is met or exceeded. REGION OF HALTON. ONTARIO Dec 8, 2021
- Open circles represent a dry condition and a boxed symbol represent a frozen condition. ’
- The Wetland W36 lower pool is currently instrumented by SG57; however, performance monitoring
may be accomplished by alternate instrumentation, including the anticipated use of a stilling well. PROPOSED PRELIMINARY SURFACE WATER TARGET
WETLAND W36 - LOWER POOL FIGURE 38e

WAT File: \\ghdnet\ghd\CA\Waterloo\Projects\662\010978\Workshare\010978-REPORTS\010978-RPT-165 - AMP Addendum\010978-165-Part 1N\010978-165-Part II-Section B\Figure B.3 - W36 Target - SG57.grf



EAST CELL /

EAST EXTENSION onrsshog
1
\
I
/
| /
A I II
| !
| -
) | Ve -
i ,'
N
S[Lo—-=
Qi =-—
'\I BH64

4 v‘.i """ s 7S
SRRX KKK N
QLY

A AvAVA

|
|
|
|
|
|
|
|
|
|
|
| ST AT LK
I L sessssssssese
IS gaelee
MAIN |
|
QUARRY | l
|
| 1
P
|
| R
|
Lo w37
| &
|
|
| I
Coi
|
|
I m® w39
v
0 60 120 180m —
Coordinate System:
UTM17m NAD27 ~

+ S
N
|
OW?70-08 BH71
/7
AN I\/ V4
/ s o
K oW Wres 70
8W§-'11-'|'| TWI80 e OW79D-20
OW3-1-lil_ OW11-80
OG-z W2
w56 X~ —
/ [ 21 @lowes08
' |
A OW80-20 \
Q YV46f
w46d | @
OBSERVATION‘OF FLOW FROM SPRING wibe & W4C @
\

A 0ows1-20

OBSERVATION OF OUTFLOW
FROM WETLAND W41

&

LEGEND
w38 -
A PRELIMINARY TARGET MONITORING LOCATIONS
NOTES:
1. OW70-08 IS AN EXISTING TRIGGER WELL PER AMP.
¢ 2. REFERTO TABLE 1 AND PART Il SECTION D.4.1 FOR DETAILS

ON MONITORING LOCATIONS, FREQUENCY, AND METHODS.

CRH MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978-200
Date December 2021

SUPPLEMENTAL WATER LEVEL
MONITORING LOCATIONS FIGURE 38f

Filename: N:\CA\Waterloo\Legacy\CAD\drawings\10000s\10978\10978-REPORTS\10978(164)\GEC\010978(RPT164)GN-WA040-GEC.dwg
Plot Date: 07 December 2021 4:19 PM

Image: 2019 Halton Region Orthoimagery from First Base Solutions.



EAST CELL

EAST EXTENSION

[=/A /™

IAY4 4444

SRR KPR
SRR

-
—~—

R
i)
3%
S
- P
AN
XN
1l R
1 w42 Q
LEGEND
I e rTEIKKR
LRI a @  PHOTOMONITORING STATION AND DIRECTION
[LRRRKEEH
XXX am VEGETATION MONITORING STATIONS
D AMPHIBIAN CALL COUNT STATIONS
NOTES:
| 1. REFER TO TABLE 1 AND PART II SECTION D.4.5 FOR DETAILS
L R, ON MONITORING LOCATIONS, FREQUENCY, AND METHODS.
I R XX x
CRH MILTON QUARRY EAST EXTENSION Project No. 10978-200
% REGION OF HALTON, ONTARIO Date December 2021
0 50 100 150m p——
Coordinate System:
e | WETLAND ECOLOGY
MONITORING NETWORK FIGURE 38¢

Filename: N:\CA\Waterloo\Legacy\CAD\drawings\10000s\10978\10978-REPORTS\10978(164)\GEC\010978(RPT164)GN-WA041-GEC.dwg

Image: 2019 Halton Region Orthoimagery from First Base Solutions.
Plot Date: 07 December 2021 4:21 PM



N
\
\
\
330~

JH0%8 =
3579 =
X g i
a7 ; ’l
® 3378 9K 4* d u
w78 o))
It N
w
337 7, 5787
l’ |
G
“&{?@a
: JS1H950
w )
3575 ><i ol
W
sz
X w Jn05
w » S5
35805 ! JH055
w 1405
O BXET X
T ]
OW78S-20 = s
® 2,
® ow78D-20
JH059
: 35751 39767
JH0%
w
39668
JH00
X Fo
A X o
860

X 14078
w0
39853

i
el \‘/
>< J14.089 N
0
3380

jfg % > @f% X %m
! 33841
ki

>< J1H4.093 >< JH.067
w0 0

29838 %12
Jj J14.080
w
% 33854
et Ko
33833 J38.34
(2]
3 3 i
T ) AZJ
X JH.095 3
}7%22 4094 I;R\AII\IJ\VGE CHANNEL HIGH POINT (338.09)
S wwa LEGEND
WETLAND LIMIT STAKED BY GEC
NOTE: FINAL LOCATION AND ROUTING OF DIFFUSE
DISCHARGE TO BE CONFIRMED IN THE FIELD BY
DUFFERIN'S ECOLOGIST.
CRH MILTON QUARRY EAST EXTENSION Project No. 10978
0 5 10 15m 2 H REGION OF HALTON, ONTARIO Date December 2021
1:500

Coordinate System: ~
UTM17m NAD27

Filename: N:\CA\Waterloo\Legacy\CAD\drawings\10000s\10978\10978-REPORTS\10978(164)\GEC\010978(RPT164)GN-WA038-GEC.dwg
Plot Date: 07 December 2021 4:15 PM

WETLAND U1 DETAILS FIGURE 38h




/

OWws3-21
?

CRH MILTON QUARRY EAST EXTENSION

— REGION OF HALTON, ONTARIO

Project No. 10978-200
Date December 2021

WETLAND W36 DETAILS FIGURE 38i
olutions.

\Waterloo\Legacy\CAD\drawings\10000s\10978\10978-REPORTS\10978(164)\GEC\010978(RPT164)GN-WA039-GEC.dwg Image: 2019 Halton Region Orthoimagery from First Base S 3
14:17 PM



CAOS I LULELL

LEGEND

‘ _______ MUNICIPAL BOUNDARY
_______ DUFFERIN OWNED LICENSED
_______ DUFFERIN OWNED BUFFER

/ - EXTENSION LICENCE LIMIT

V -m==mmmmmm e LICENSED EXTRACTION LIMIT

_________ EXTENSION EXTRACTION LIMIT
SIGNIFICANT WOODLANDS

WETLAND IDENTIFIED AS
PROVINCIALLY SIGNIFICANT

OTHER WETLAND
WATERMAIN (AS-BUILT/EXISTING)
————————— PROPOSED WATERMAIN
i) PROPOSED DIFFUSE DISCHARGE AREA
PROPOSED CONTROL HUT
PROPOSED RECHARGE WELL
SILT/EXCLUSION FENCE
X SALAMANDER EXCLUDER LOCATION
ECOLOGICAL ENHANCEMENT AREAS

DA# DISTURBED AREA TO BE RESTORED
TP-B# TREE-PLANTING - BUFFER (YEARS 1-2)
TP-M# TREE-PLANTING + VEGETATION MANAGEMENT (YEARS 1-5)
TP-RA# TREE-PLANTING - REFORESTATION (YEARS 1-3)
‘ TP-RB# TREE-PLANTING - REFORESTATION (YEARS 1-5)
WE# WETLAND ENHANCEMENT (YEARS 1-2)

2N

T

FIRST [ /INF
(o)

4454
=

I-_----_-_-
D
\J

TUWINLIIVE

IO X XXX
> ’ £
ERRRRRIRLE

CRH MILTON QUARRY EAST EXTENSION Project No. 10978-200
4 H REGION OF HALTON, ONTARIO Date December 2021

0 35 70 105m

=

Coordinate System:
UTM17m NAD27

ECOLOGICAL ENHANCEMENT PLAN (EEP) FIGURE 39
Filename: N:\CA\Waterloo\Legacy\CAD\drawings\10000s\10978\10978-REPORTS\10978(164)\GEC\010978(RPT164)GN-WA017-GEC.dwg

Image: 2019 Halton Region Orthoimagery from First Base Solutions.
Plot Date: 07 December 2021 3:34 PM




—1 = |=—20m O
S

H
1
1
/A R
i
1
H 3
} : ‘ : East
1 1 ce" ',
1 1 '
1 H "
. ' ’,
North : : :
Quarry | i |l
i | ‘.
i : |
! 1
i . A T N L
Fl -lll--gg!!-.ll-- H \ ‘
= om SetbaC
z Phase 1
2

_ WMT WM —

WM —

Wm g

=
H
Phase 1
s
H
| <
H
=
H
Phase 1
—= ! |=—20m
=
H
=
H

Milton Quarry East Extension
Part of Lots 11 and 12, Concession 1

(Geographic Township of Esquesing) L ] Existing Limits of Extraction
Town of Halton Hills

Regional Municipality of Halton

Existing Licence Boundaries

w East Cell Setback Removal

O Phase Direction

I Phase Boundary

- Existing Wetland U1

r

1

1

1

1

Main |
Quarry |

:

1

1

1

1

1

1

1

1

1

1

1

. Date December 2021
Figure # 40 Legend
Operations Schematic sores
p E Proposed Milton Quarry East E Main Watermain / Service Access M'gfgpgrﬁ"gyﬁaﬁB%‘fggZ"Ngszs;:P%ZPf”
Extension - Licence Boundary
Feeder Line Scale - 1:5000
D Proposed Milton Quarry East 0 75 150
Extension - Limit of Extraction @ Site Entrance [ E———Ameters




| I\ / ‘
1B \: / I\ LEGEND
\ \ ‘
§ P )' — - ——-——-— MUNICIPAL BOUNDARY
| = % |
o Lm=a == — / . — - ——-——-— DUFFERIN OWNED LICENSED
s’ S —
} y o ,/ y )/ — - ——-——-— DUFFERIN OWNED BUFFER
| / N
"L / N l | ' - EXTENSION LICENCE LIMIT
/ ~_ | |
|{ ] ‘\ ] /| | LICENSED EXTRACTION LIMIT
-
e \ \ / - — -~ !, -—-—-—=—=——- EXTENSION EXTRACTION LIMIT
\ \I S =~ / = ) '
\ 9 — N — SIGNIFICANT WOODLANDS
\ == e =
I T m— == WETLAND IDENTIFIED AS
, L —— — - / ' PROVINCIALLY SIGNIFICANT
g = ’\‘\ | OTHER WETLAND
» r\_ / -
4 M \\ | WATERMAIN (AS-BUILT/EXISTING)
~ / (= = PROPOSED WATERMAIN
ar NE \\ ~ \J\_ o——o—l—o-—. &
11 N g ' PROPOSED DIFFUSE DISCHARGE AREA
a : . SN P ’ £ PROPOSED CONTROL HUT
A1 N
i == L ' ° PROPOSED RECHARGE WELL
I : DY /
v = SW3 | /£ §\ REHABILITATION PLAN UNIT
Ve ~ -0 L
' , J % S | TP-RC# REHABILITATION - REFORESTATION (5.1 ha)
i DW2 g \
' [ / 1 REHABILITATION - REFORESTATION WITHIN 300m OF
l | FFFE
A jammar é 1. ¢ ' JESA BREEDING POOL (2.1 ha)
! A :
ol S N | Sw SHALLOW WETLAND (1.5 ha)
TRIRCE &
|- : \ 3 ' DWH# DEEP WETLAND (1.2 ha
l DW3! '
|
ar . ! st [ ISLAND (0.4 ha)
Ll / o I ! [ LAKE (7.7 ha)
' : L ,' / OC K =======mmmmme e ROCKY SHOALS (203 m)
SW1 =~ - )
1)1 TPRC2 ) / é Bl | [TTTTTTTTTTT  CLIFF FACE (673m)
vl T
| / ,'
, [}
l ] I ”" - A \\
! Q : ‘ o\~ -0~
rPIRC4-F— \ =" 0
1 ] A = —r (ﬁ/)—~ - 1
. I \ \\ " s . — _ / /
N i e
' H e N — I e
1 (I o \
I /
I \ " o \ |
1 \\ ! .‘/ / ey '
! - = ;’q o~ - I PN = e - —_ ‘ |
gl et | R \
. /, - — - . 'l
-- = ( o— 't: =0 #— e . '
o T — ‘ \ I
1 I I' = é § CRH MILTON QUARRY EAST EXTENSION Project No. 10978-200
~ REGION OF HALTON, ONTARIO Date December 2021
" M / ' 0 35 70 105m i
[ g e —
| ! Coordinate System: ~
1 " '
)] ; o REHABILITATION PLAN FIGURE 41a
'I;il\engmeE g g:\(éA\Watsrlo;[\]l;gaa%yz\CP/:AD\d rawings\10000s\10978\10978-REPORTS\10978(164)\GEC\010978(] RPTVW‘SA)GN-WAUSS-GEC.dwg

Source: MHBC PLANNING URBAN DESIGN & LANDSCAPE ARCHITECTURE, Milton Quarry East Extension, Rehabilitation Plan, Dated November 2021.
Image: 2019 Halton Region Orthoimagery from First Base Solutions.



Fill slope to be extended from quarry floor to the wetlands and from the wetlands to match grade
with stabilized overburden on cliff top.

The objective for this treatment is to provide linkages between the quarry lake system and the
surrounding natural areas.

Slope no steeper than 4:1 with a layer of topsoil suitable for planting with native seed or
transplanted material.

Habitat diversity will be increased by leaving a small scarp or cliff face between the quarry face
and the fill slope (i.e. 1-2 m) in places. These forested micro-cliff faces often provide habitat for
rare and specialized plant species as well as hibernacula.

Planting will vary according to slope aspect and moisture regime. Fast-growing, successional
species will be used in some areas while longer-lived species will be used in other areas.
Species selections are provided in Table 2: Rehabilitation Plant Unit Summary.

Shoreline vegetation to be chosen to maximize the habitat diversity and provide
aquatic/terrestrial connections.

Rehabilitated and stabilized cliff
top overburden and vegetation

Topsoil placement, erosion
protection or bioengineering as
needed, with planting/ seeding/
transplants/salvaged soil
placement for an early
successional community

Figure # 41b
Rehabilitation Details

Milton Quarry East Extension
Part of Lots 11 and 12, Concession 1
(Geographic Township of Esquesing)
Town of Halton Hills

Regional Municipality of Halton

Fill slope to be extended from quarry floor to the wetlands and from the wetlands to the exposed
quarry face.

The objective for this treatment is to create habitats that are complementary to the Escarpment
landscape, with cliffs and vegetated slopes above the shoreline wetlands.

Slopes no more than 4:1 and should be at a gradient that maximizes connectivity with shoreline
habitats. Height of quarry face will vary.

Planting will vary according to slope aspect and moisture regime. Fast-growing, successional
species will be used in some areas while longer-lived species will be used in other areas.
Species selections are provided in Table 2: Rehabilitation Plant Unit Summary.

Shoreline vegetation to be chosen to maximize the habitat diversity and provide
aquatic/terrestrial connections.

LY

2%

) H

G

Overburden must be 1.5m
above final height of
water retained

see Figure 3.0 below

Rehabilitated and stabilized cliff
top with vegetated overburden
at maximum 2:1 slope

Topsoil and planting/ seeding of
early successional community

Figure 2.0 - Vegetated Slope to Exposed Bedrock Face

Date December 2021

Sources ) ' o
Figures from Milton Quarry East Extension Site Plan

Prepared by MHBC dated December 2021

Scale
Not to Scale

N:\Brian\9061DJ Dufferin - Milton Quarry East Extension\Drawings - Must be in NAD 27\Figures for Other Consultants\Figures for Goodban\Natural
Environment Report\CAD\9061DJ - Various Report Figures - Town and Region Official Plan Schedules.dwg

Goodban
Ecological
Consulfing Inc.




4.1.

4.2.

Fill slope to be extended from quarry floor to the wetlands.

The objective is to create vegetated wetland, shoreline marsh and submergent aquatic
communities, as well as nursery and forage fish habitat with seasonal access to large predatory
fish, (for spawning) and habitat connections for terrestrial species.

The outer edge of the wetlands will have a submerged shoal no more than +0.3m deep, with a
range of depths emphasizing the 0.5m to 1.0m and Om to 0.5m zones for submergent and
emergent vegetation respectively, and selected areas with sand and gravel substrates for
potential spawning, and a nearshore emergent marsh community with associated structures
and shoreline cover.

Shallow emergent marsh vegetation extending to +0.15 m deep +5 m from shore (e.g. water
plantain, arrowhead, sedges, spikerushes and bulrushes); interspersed with cover structures
(e.g. boulders, root wads). Species selections are provided in Table 2: Rehabilitation Plant Unit
Summary.

Organic material and topsoil should be added to most shoreline areas to promote shoreline
vegetation. Organic material in deeper littoral areas will provide the required substrate for
wintering amphibians and turtles and support emergent and submergent growth. Organic
material shall only be used if it is confirmed to be free of invasive species such as European
Common Reed and Purple Loosestrife.

Supplement with basking logs to create turtle habitat, nesting platforms and boxes for
waterfowl and sandy slopes on south facing exposure for potential turtle nesting.

A marsh zone from +0.15 to +0.65 m deep dominated by species such as cattails and rushes,
with scattered submerged fish habitat structures and open areas with sand and fine gravel
substrates for certain inverebrate and forage species.

Deeper areas to provide floating leafed/submergent wetland component with plants such as
species of water lily, pondweed, duckweed, coontail, bladder-wort.

On outer exposed face of shoal, gravels (3 to 6 cm diam.) will be placed to provide potential
spawning habitat for fish (ie: smallmouth bass); "placement" of sand & gravel in some shallow
areas and on reef will provide potential spawning habitat for sunfish and some forage species.

Submergent/ floating leafed zone

Shallow emergent marsh with
shoreline structure

Fish habitat structure and potential
spawning area/substrates

Marsh to be less than 0.3m deep

Figure 3.0 - Shoreline Wetland

Figure # 41c
Rehabilitation Details

Milton Quarry East Extension
Part of Lots 11 and 12, Concession 1
(Geographic Township of Esquesing)
Town of Halton Hills

Regional Municipality of Halton

Quarry face to extend from cliff top to filled quarry floor. Selective blasting will create irregular
cliff face, shelves and niches on exposed vertical faces above and below water level. Blast rock
piles will remain on quarry floor below water level to provide submerged aquatic habitat
structure.

Exposed faces are required for the passive groundwater mitigation of streams and wetlands to
the east. These faces will provide cliff and open deep water habitat. No backfilling of overburden
shall occur (see Variations from Control and Operation Standards on drawing 2 of 4).

<

Figure 4.0 - Vertical Face

[~ Potential for cliff habitat creation

Rehabilitated cliff top with vegetated overburden at
maximum 2:1 slope

Date December 2021

Sources ) ' o
Figures from Milton Quarry East Extension Site Plan

Prepared by MHBC dated December 2021

Scale
Not to Scale

N:\Brian\9061DJ Dufferin - Milton Quarry East Extension\Drawings - Must be in NAD 27\Figures for Other Consultants\Figures for Goodban\Natural
Environment Report\CAD\9061DJ - Various Report Figures - Town and Region Official Plan Schedules.dwg

Goodban
Ecological
Consulfing Inc.
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Table 1: MQEE Ecological Survey Details — 2018 to 2021
Goodban Ecological Consulting Inc. (GEC)

Date Surveyors' | Time Purpose Weather Conditions? Notes
2018/08/10 AG, AS 1015 - 1520 | General Sunny, warm. Initial site visit to scope potential
reconnaissance. issues and formulate the approach to
the ecological survey program.
2019/03/21 AG 1120 - 1605 | Wetland survey. Cloudy, cold. 2°C. Check on ice conditions in woodland
Deploy Song Meters in pools.
selected wetlands.
2019/03/24 AG 0910 - 1320 | Wetland survey. Cloudy, cold. 4°C. Check on ice conditions in woodland
pools. Partial snow cover present.
2019/03/30 AG 1230 — 1545 | Deploy minnow traps. Cloudy, cold. 2°C. 6 traps set in Wetland U1.
Wetland survey.
2019/03/31 AG Check/remove minnow Cloudy, cold. 0°C. Snow cover was present.
traps.
2019/04/06 AG 1315 - 1650 | Deploy minnow traps. Mix of sun and cloud. 6 traps set in Wetland U1; 2 traps set
Wetland survey. 11°C. in Wetland W36; 6 traps set in
Wetland W41.
2019/04/07 AG 0920 — 1310 | Check minnow traps. Cloudy. 8°C. 6 traps set in Wetland W17a; 8 traps
Wetland survey. set in W46.
Vegetation/flora survey.
2019/04/08 AG 0840 — 1240 | Check/remove minnow Cloudy. 8°C. All minnow traps removed from
traps. wetlands.
2019/04/09 AG 0900 - 1215 | Wetland survey. Mix of sun and cloud. Wetland reconnaissance.
6°C.
2019/04/18 AG 1350 - 1655 | Snake survey. Mix of sun and cloud. Snake survey was focused on rocky
Vegetation/flora survey. | 18°C. fencelines, outcrops and
woodland/wetland edges.
2019/05/05 AG 1200 - 1645 | Snake survey. Mix of sun and cloud. Snake survey was focused on rocky

Vegetation/flora survey.

16°C.

fencelines, outcrops and
woodland/wetland edges.

Table 1 - Page 1




Table 1: MQEE Ecological Survey Details — 2018 to 2021
Goodban Ecological Consulting Inc. (GEC)

Date Surveyors' | Time Purpose Weather Conditions? Notes
2019/05/06 AG 1405 - 1720 | Snake survey. Mix of sun and cloud. Snake survey was focused on rocky
Vegetation/flora survey. | 20°C. fencelines, outcrops and
woodland/wetland edges.
2019/06/08 TH 0630 - 0900 | Grassland bird survey. 18-21°C, BWS 2, CC 0% | First 2019 grassland bird survey.
Incidental wildlife
survey.
2019/06/08 AG 0630 - 1430 | Vegetation/flora survey. | 18-23°C, BWS 2, CC 0%
Incidental wildlife
survey.
2019/06/16 TH 0700 - 1000 | Grassland bird survey. 14-16°C, BWS 2-3, CC Second 2019 grassland bird survey.
Incidental wildlife 20-40%
survey.
2019/06/16 AG 0700 - 1620 | Wetland survey. 14-18°C, BWS 2-3, CC
Vegetation/flora survey. | 20-40%
Incidental wildlife
survey.
2019/06/20 AG 0830 - 1215 | Wetland survey. Mix of sun and cloud.
Vegetation/flora survey. | 14-18°C.
Incidental wildlife
survey.
2019/06/30 TH 0730 - 1000 | Grassland bird survey. 19-21°C, BWS 3, CC 10- | Third 2019 grassland bird survey.
Incidental wildlife 30%
survey.
2019/06/30 AG 0730 - 1520 | Wetland survey. 19-23°C, BWS 3, CC 10-

Vegetation/flora survey.

Incidental wildlife
survey.

30%

Table 1 - Page 2




Table 1: MQEE Ecological Survey Details — 2018 to 2021
Goodban Ecological Consulting Inc. (GEC)

Date Surveyors' | Time Purpose Weather Conditions? Notes
2019/09/28 AG 1040 - 1645 | Wetland survey. Sun and cloud.
Vegetation/flora survey. | 18°C.
Incidental wildlife
survey.
2019/10/05 AG 0815 - 1520 | Wetland survey. Sun and cloud.
Vegetation/flora survey. | 10°C.
Incidental wildlife
survey.
2020/01/16 AG 1040 - 1450 | Winter wildlife survey. Mostly cloudy. In/around Wetlands W36, W41,
-1°C. W46a/b and W56.
2020/02/21 AG 1310 - 1500 | Winter wildlife survey. Sunny. In/around Wetlands U1, W36 and
-1°C. W41,
2020/03/19 AG 1500 — 1630 | Deploy Song Meters. Mostly cloudy.
Deploy minnow traps for | 6°C.
salamander survey.
Wetland survey.
2020/03/20 AG 0900 — 1030 | Check/retrieve minnow Mostly cloudy.
traps. 13°C.
2020/03/29 AG 1500 — 1630 | Deploy minnow traps for | Mix of sun and cloud.
salamander survey. 14°C.
2020/03/30 AG 0900 - 1045 | Check/retrieve minnow Mostly cloudy.
traps. 50C.
2020/05/03 AG 0930 - 1615 | Snake survey. Sun and cloud. Snake survey was focused on rocky
Incidental wildlife. 15-18¢C. fencelines, outcrops and
woodland/wetland edges.
2020/05/10 AG 0945 - 1530 | Vegetation/flora. Mostly cloudy.
Incidental wildlife. 6-10°C.
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Table 1: MQEE Ecological Survey Details — 2018 to 2021

Goodban Ecological Consulting Inc. (GEC)

Date Surveyors' | Time Purpose Weather Conditions? Notes
2020/05/30 TH 0554 — 0940 | Forest bird survey. 13-17°C, BWS 1-2, CC First 2020 forest bird survey.
80%
2020/05/30 AG 0554 — 1330 | Vegetation/flora. Mostly cloudy.
Incidental wildlife. 13-20°C.
2020/05/31 TH 0700 — 0925 | Grassland bird survey. 9-12°C, BWS 3, CC 20% | First 2020 grassland bird survey.
2020/05/31 AG 0700 - 1415 | Vegetation/flora. Mostly sunny.
Incidental wildlife. 9-13°C.
2020/06/06 TH 0600 - 0945 | Forest bird survey. 16-22°C, BWS 0-2, CC Second 2020 forest bird survey.
0%
2020/06/06 AG 0600 - 1330 | Vegetation/flora. Sun and cloud.
Incidental wildlife. 16-23°C.
2020/06/07 TH 0700 - 1000 | Grassland bird survey. 13-18°C, BWS 2-3, CC Second 2020 grassland bird survey.
30-50%
2020/06/07 AG 0700 - 1415 | Vegetation/flora. Sun and cloud.
Incidental wildlife. 13-20°C
Peregrine Falcon.
2020/06/28 TH 0720 - 1000 | Grassland bird survey. 20-24°C, BWS 2, CC Third 2020 grassland bird survey.
100%
2020/06/28 AG 0720 - 1315 | Vegetation/flora. Cloudy.
Incidental wildlife. 20-26°C.
Peregrine Falcon.
2020/07/04 TH 0600 - 0955 | Forest bird survey. 21-25°C, BWS 1-3, CC Third 2020 forest bird survey.
20%
2020/07/04 AG 0600 — 1000 | Stake Wetland U1 Mostly sunny.

boundary.
Vegetation/flora.

21-25°C.
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Table 1: MQEE Ecological Survey Details — 2018 to 2021
Goodban Ecological Consulting Inc. (GEC)

Date Surveyors' | Time Purpose Weather Conditions? Notes
2020/07/04 AG, TH 1010 - 1240 | Snake survey. Mostly sunny.
Incidental wildlife. 25°C.
2020/08/30 AG 0900 - 1545 | Vegetation/flora. Sun and cloud.
Incidental wildlife. 17-21°C.
2020/10/03 AG 1000 - 1610 | Vegetation/flora. Sun and cloud.
Incidental wildlife. 8-11°C.
2020/10/31 AG, JJ Tree density plots Woodland A
2020/11/08 AG, JJ Tree density plots Woodland A
2020/11/29 AG, JJ Stake woodland The Significant Woodland boundary
boundary. was staked in those areas where the
extraction limit and watermain
alignment is relatively close to the
Significant Woodland.
2020/12/06 AG, JJ Stake woodland The Significant Woodland boundary
boundary. was staked in those areas where the
extraction limit and watermain
alignment is relatively close to the
Significant Woodland.
2020/12/19 AG 0945 - 1430 | Winter wildlife survey Cloudy.
0°C.
2021/03/25 AG 1015 - 1545 | Deploy Song Meters. Mostly sunny.
Vegetation/Wetlands. 13-19°C.
Snake survey.
2021/04/10 AG 0915 - 1650 | Vegetation/flora. Sun and cloud. Snake survey was focused on rocky
Wetlands. 15-20°C. fencelines, outcrops and
Snake survey. woodland/wetland edges.
2021/05/02 AG, AS 0900 - 1200 | Bat habitat assessment. | Mostly cloudy.
Peregrine Falcon. 13-16°C.
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Table 1: MQEE Ecological Survey Details — 2018 to 2021
Goodban Ecological Consulting Inc. (GEC)

Date Surveyors' | Time Purpose Weather Conditions? Notes
2021/05/09 AG 1045 - 1600 | Cavity Tree Survey. Cloudy. Cavity tree survey of Woodland B and
Peregrine Falcon. 9-10°C. hedgerows CUHa and CUHb.
2021/05/16 AG 0915 - 1515 | Vegetation/flora. Sunny.
Incidental wildlife. 18-21°C.
2021/05/24 AG 0845 - 1315 | Peregrine Falcon. Sunny.
Cox Tract. 15-21°C.
2021/06/06 TH, AG 0720 - 0830 | Marsh bird survey. 18°C, BWS 1, CC 0% First 2021 marsh bird survey.
2021/06/06 AG 0900 - 1145 | Deploy bat detectors. Sunny. Deploy 4 bat detectors in Woodland B.
Vegetation/flora. 26-29°C.
2021/06/20 TH 0720 - 0830 | Marsh bird survey. 17°C, BWS 0, CC 0% Second 2021 marsh bird survey.
2021/06/20 AG 0720 - 1415 | Vegetation/flora. Sunny.
Incidental wildlife. 22-26°C.
Peregrine Falcon.
2021/07/24 AG 0900 - 1345 | Wetland W41. Mostly sunny.
20-21°C.
2021/08/02 AG, KF 0945 - 1430 | Wetland W41. Sunny.
20-23°C.
2021/08/08 AG 0830 - 1215 | Wetland W36. Sun and cloud.
Vegetation/flora. 21-25¢°C.
Incidental wildlife.
2021/10/10 AG 0930 - 1415 | Vegetation/flora. Sun and cloud.
Incidental wildlife. 17-19°C.
2021/11/07 AG 1015 - 1430 | Vegetation. Sunny.
Incidental wildlife. 11-15°C.
2021/11/13 AG 1100 - 1515 | Vegetation. Sunny.
Incidental wildlife. 3-6°C.
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Table 1: MQEE Ecological Survey Details — 2018 to 2021
Goodban Ecological Consulting Inc. (GEC)

'Surveyors:

GEC:

AG — Anthony Goodban (Goodban Ecological Consulting Inc.)
AS — Al Sandilands (Gray Owl Environmental Inc.)

JJ — Jeremy Jackson (Jackson Arboriculture Inc.)

TH — Tyler Hoar (Ornithologist)

GHD:
KF — Kyle Fritz (GHD)
2Weather Conditions (Information provided for weather-dependent wildlife surveys)

Temperature (°C)
BWS Beaufort Wind Scale (0 to 12)
CC Cloud Cover (%)
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Table 2: June 2021 Sunset Times for Acton, Ontario

Date Sunset Time
2021/06/06 21:34
2021/06/07 21:35
2021/06/08 21:36
2021/06/09 21:36
2021/06/10 21:37
2021/06/11 21:38
2021/06/12 21:38
2021/06/13 21:39
2021/06/14 21:39
2021/06/15 21:40
2021/06/16 21:40
2021/06/17 21:40
2021/06/18 21:41
2021/06/19 21:41
2021/06/20 21:41
2021/06/21 21:41
2021/06/22 21:42
2021/06/23 21:42
2021/06/24 21:42
2021/06/25 21:42
2021/06/26 21:42
2021/06/27 21:42

Data Source:

https://www.timeanddate.com/sun/@5882133?month=6&year=2021
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Table 3

Vegetation Communities (ELC Units) — Milton Quarry East Extension (MQEE) Natural Environment Study Area

ELC Code | Community Dominant Species Size Canopy | Soils / Photo | Notes
Type Class Closure | Moisture Ref.**
(cm DBH) Regime
Terrestrial
FOM Mixed Forest | Scots Pine (Pinus sylvestris +), Red Pine | <10 >60% Well drained | 1-4 Woodland A is a small, relatively young (30 years old) 1.18 ha feature
(Pinus resinosa), Trembling Aspen 10-20 to located on the northeast side of Townline, opposite the northeast end of
(Populus tremuloides), Green Ash imperfectly the Cox Tract. It was classified by GEC as Mixed Forest (FOM), although
(Fraxinus pennsylvanica) and Common drained. some parts appear to be Coniferous Plantation (CUP3). Some of the Scots
Buckthorn (Rhamnus cathartica +), with a Dumfries Pine (+) and Red Pine, and almost all of the Black Walnut are growing in
few scattered Black Walnut (Juglans loam. rows, but others appear to be natural regeneration. Woodland A is
nigra) and White Birch (Betula discussed in detail in Section 8.1.
papyrifera).
FOD3-1a Dry-Fresh Trembling Aspen, with scattered declining | 10-24 >60% Well drained. | 5 This small unit is located at the northeast end of the Cox Tract. This
Poplar White Ash (Fraxinus americana), White Dumfries general area was planted with conifers in 1951. Former landing area has
Deciduous Birch and Scots Pine (+). loam. grown in with Trembling Aspen.
Forest Type
FOD3-1b Dry-Fresh Trembling Aspen, with declining White <10 >60% Well drained | 6 Small disturbed unit dominated by pioneering species. Old ditch line cuts
Poplar Ash, White Birch and Common Buckthorn | 10-24 to through this unit; no water observed 2018-2021.
Deciduous (+)- imperfectly
Forest Type drained.
Dumfries
loam.
FOD3-1c Dry-Fresh Trembling Aspen, with Sugar Maple (Acer | 10-24 >60% Well drained. | 7 This small unit has regenerated on former agricultural land, expanding the
Poplar saccharum), declining White Ash and Dumfries Significant Woodland.
Deciduous Common Buckthorn (+). loam.
Forest Type
FOD3-1d Dry-Fresh Trembling Aspen and Bigtooth Aspen 10-24 >60% Well drained | 8 This unit has regenerated on former agricultural land, adjacent to Wetland
Poplar (Populus grandidentata), with White 25-50 to V2. Fairly extensive damage from the December 2013 ice storm.
Deciduous Birch, Sugar Maple, declining White Ash, imperfectly
Forest Type White Pine (Pinus strobus) and Common drained.
Buckthorn (+). Dumfries
loam.
FOD5a Dry-Fresh Sugar Maple, with Black Cherry (Prunus | 25-50 60% Well drained. | n/a This unit is a narrow strip of trees mostly within the East Cell licence limit,
Sugar Maple serotina), Ironwood (Ostrya virginiana), Dumfries beside Townline. There were several residences fronting onto Townline
Deciduous Bitternut Hickory (Carya cordiformis), Red loam. and there are now gaps within this unit, along with some remnant
Forest Ecosite | Oak (Quercus rubra), White Birch, ornamental trees.
White Pine and White Cedar (Thuja
occidentalis).
FOD5b Dry-Fresh Sugar Maple dominant, with varying 25-50 75-90% | Well drained | 9, 10 | Varied Sugar Maple dominated deciduous forest located on the far side of
Sugar Maple mixes of Basswood (Tilia americana), to Wetlands W36 and W41. Numerous bedrock outcrops through most of this

declining White Ash, Bitternut Hickory,

unit. Some areas with rich native ground flora. Dense layer of ash-maple
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Table 3

Vegetation Communities (ELC Units) — Milton Quarry East Extension (MQEE) Natural Environment Study Area

ELC Code | Community Dominant Species Size Canopy | Soils / Photo | Notes
Type Class Closure | Moisture Ref.**
(cm DBH) Regime
Deciduous Red Oak, Black Cherry, Ironwood, White imperfectly regeneration, with Alternate-leaved Dogwood (Cornus alternifolia) in areas
Forest Ecosite | Birch, Beech (Fagus grandifolia), White drained. where selective cutting has occurred in the past.
Pine, White Cedar and Eastern Hemlock Farmington
(Tsuga canadensis). loam.
FOD5-1a Dry-Fresh Sugar Maple dominant, with a mix of 10-24 90% Well drained. | 11, 12 | This unit is a younger Sugar Maple dominated stand that has formed in an
Sugar Maple Basswood, declining White Ash, Black Dumfries area that was formerly much more open and likely pastured. Patches of
Deciduous Cherry, Ironwood, White Birch, White loam. White Ash regeneration. Groundcover species diversity is relatively low.
Forest Type Pine and White Cedar. Farmington Several trails and informal cycling paths cross this unit.
loam.
FOD5-1b Dry-Fresh Sugar Maple dominant with occasional 10-24 >60% Well drained. | 13 Mixed-age stand with some larger trees interspersed amongst younger
Sugar Maple Basswood, declining White Ash, Bitternut | 25-50 Dumfries ones. Patches of ash-maple regeneration in areas with canopy gaps due
Deciduous Hickory, Red Oak, Black Cherry, loam. primarily to past selective logging. Some dolostone outcrops. Fair amount
Forest Type Ironwood and White Birch, with scattered Farmington of coarse woody debris on the forest floor. Several trails and informal
Beech, White Pine, White Cedar and loam.