Sustainability &
Asset Management

2024 Asset Management

Plan
City of Markham

VIARKHAM




w City of Markham
<I 'ARKHAM Table of Contents

Table of Contents

Table of CONtENts..... ..o ennns i
List Of Tables ... s n s vii
IS B o) T LT Xi
DefiNitioNs....... .. e nn xvi
Acronyms and Abbreviations ... s viii
Assumptions and Limitations ... ix
General Assumptions and Limitations .............oiiii e iX
Specific Assumptions and Limitations ................euuuiiiiiiiiiiiiiiiiieeees X

1. EXeCUtive SUMMAIY .....coooiiiiiiiiiieieeeee e 1
1.1, INtrodUCHION ... 1
1.2. State of the INfrastruCture...........ooo e 4
1.3, LeVEIS Of SEIVICE ...t e e e 9
1.4. Risk Management Strategy .......cooovveeiiiiii i 10
1.5. Lifecycle Management Strategy and Forecasting...........cccccvviiiiiiiiiinn, 11
1.6. FInancial Strategy.........uueuiiiii e 14
1.6.1. Historic Operating and Capital BUAQELS ............cooovuueiiiiiiiiaieiieiieeee e, 15
1.6.2. Forecasted Operating and Capital BUdQets ..............cccoeeeeeeiiiieiiiiiiieeeeeeeennn, 16
1.6.3. TOAI SUMM@IY ... snnsnnnnne 17
1.7. IMProvemMeNnt Plan ..o 19
1.8. CloSiNg REMAIKS .....ccooiiiiiiiie 20
2. INtrodUCHION ... ——————— 22
2.0, ODJECHVES ..o 24
N U] o To 1T PPN 25
G TS To o] o1 YOS 25
2.4, Planning HOMZON ... 27
2.5, AMP OVEIVIEW.....eeeeeeeeeeee e 27
3. Alignment with Organization Goals...........ccccccummmmmmmmnmnnn s 28
3.1. Asset Management POlICY ...........uuuuuuuiiiiiiiiiiiiiiiii e 28
3.2. 2020 — 2026 StrategiC Plan ..............uuuuiiiiiiiiiiiiiiii e 29
3.3. Ontario Regulation 588/17 ... 30
3.4. Climate Change and Adaptation..................uuuueiiiiiiiiiiiiiiiiiii e 34
3.4.1. Costing Climate Change Impacts to Public Infrastructure Report ................. 34
3.4.2. The City’s Climate Change INitiatives.................ouuuuuceiieeieeeeeeeeiieeee e eeeeeeeans 35
3.4.3. Partners for Climate Protection (PCP) Program..............ccccccccouuuuuiuunennnnnnnnns 36

(ViARKHAM

Sustainability & Asset Management



w City of Markham
<I 'ARKHAM Table of Contents

4. Future Deman ... 38
S I B 1= g = g o I =T O 38
4.2. Demand FOrECaStS .........uuiiiii e 38
4.3. Demand Impact and Demand Management Plan...............ccccoooiiiiiiiiiien e, 41
4.4. Asset Programs to Meet Demand ... 43

5. State of the INfrastructure .............. s 44
5.1. Asset Inventory and Valuation..................uuuueiiiiiiiiiiiiiii e 44
5.2. Age and Estimated Service Life ... 46
5.3. ASSEt PerfOrMaNnCe........uuiiiiiiiiiiii e esnnnnnnne 48

6. Levels Of ServiCe..... .. 51

7. Risk Management Strategy .........ccccmmmiimemcciiiiiii s r s e e nnnnnnas 55

8. Lifecycle Management Strategies and Forecasting ...........cccccveeeeenccciiiiinsnnneennnnnn. 60

9. FINancial SUMMACY ... nnnnnns 63
9.1. Historic Operating and Capital Budgets ... 63
9.2. Forecasted Operating and Capital Budgets ............uvveiiiiiiiiiiiiceee e, 64
S TR T o) = IS 10 o 2 = Y USSR 65
9.4, BaCKIOG SUMME@IY ......uuiiiiiiiiiiiiiiiiii s sssssnnnnnee 67

10. Improvement and Monitoring Plan ... 78

11. ClosSing REeMArKS .......ccooiiiiiiiiiiiiiieeeeecn s 78

2024 Asset Management Plan Appendix A: Potable Water ...........cccoovimmmrrennnncccennn. 80
A1 State of the Infrastructure.............oooo e 82

A.1.1 Asset Inventory and Valuation....................ccceeeeeeeeeeuiiiieeeeeeeeeeiiieeaeaaaaaeaans 83
A.1.2 Age and Estimated Service Life ..............ccooeeeeeeeeeoiiiieee e 84
A3 ASSEE PEITOIMANCE ... 87
A2 LeVelS OFf SEIVICE ... e 90
A.3 Risk Management Strategy .........oouueiiiiiii i 99
A4 Lifecycle Management Strategies and Forecasting............cccccovviviiiiiiiiinnnn. 100

2024 Asset Management Plan Appendix B: Stormwater Management................. 104

B.1 State of the INfrastructure................eeeiiiiiii s 105
B.1.1 Asset Inventory and Valu@tion................ccoooeeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 106
B.1.2 Age and Estimated Service Life .............coommmmmeemeiieeeeieeeeeeee e 107
B.1.3 ASSet Performance............ccccccoeuiiiiiiiiie e 110

B.2 LeVelS Of SEIVICE .....ueee e e e e e eeees 112

B.3 Risk Management Strategy .......ccoooei i 123

B.4 Lifecycle Management Strategies and Forecasting.................uuuvveieeieieiiennnennnns 123

(ViARKHAM

i Sustainability & Asset Management



w City of Markham
<I 'ARKHAM Table of Contents

2024 Asset Management Plan Appendix C: Wastewater ............ccccoviimmmmeeenncccnnnn. 127
C.1 State of the Infrastructure.............ooo e 129
C.1.1 Asset Inventory and Valuation...................uuueeeeeeeeiiieeeiiiiieee e 130
C.1.2 Age and Estimated ServiCe Life ...........oooommmueeeeeeeeieeeeeeeee e 130
C.1.3 ASSEL PEITOIMANCE.........eueeeiieiiiteeaaeeeeasssssassssnnnsnnees 132
C.2 LeVelS Of SEIVICE ..o e e e e e 135
C.3 Risk Management Strategy .......cccooviiiiiiiiiie e 143
C.4 Lifecycle Management Strategies and Forecasting.................ueuuvemieiuiiieinnnnnnnns 143
2024 Asset Management Plan Appendix D: Transportation...........cccccceeiiimreennnnnas 147
D.1 State of the Infrastructure — Vehicular Transportation............ccccccooiiiiiiin s 148
D.1.1 Asset Inventory and Valuation....................ccoeuuuueeieeeeiiiieeiiiieee e 150
D.1.2 Age and Estimated Service Life .............coommmmeemeeiieeeeeeeeeeeeee e 150
D.1.3 ASSet Performance.............cccccouuiiiiiiiiie e 153
D.2 State of the Infrastructure — Active Transportation .............cccooovviiiiiinnn e 156
D.2.1 Asset Inventory and Valuation..................cc.uoeeeeeeuiieeiiiiiiieeeeeeiee e, 157
D.2.2 Age and Estimated Service Life ............ccooeemeeeeeeiiaeeeeeeeeeeeee e 157
D.2.3 ASSet Performance............cccccouuiiiiiiiiieee e 159
D.3 Levels of Service — Vehicular Transportation ...............ccooiiiiiiiiiiiiiiieee e 162
D.4 Levels of Service — Active Transportation .............cooouveeiiiiiiiiiiiiiiieeeeeeeeeeee, 169
D.5 Levels of Service — O.REQ. 588/17 .......uuuiiiiiiiiiiiiiiiiiiiieeii e 175
D.6 Risk Management Strategy — Vehicular Transportation ..................cccccvvvieinnnnee. 182
D.7 Risk Management Strategy — Active Transportation .............ccccoevviiiiieeeeieeennns 183
D.8 Lifecycle Management Strategies and Forecasting.................uuueveeeiieiieiiennnnnnns 184
2024 Asset Management Plan Appendix E: Recreation............cccociiiiiiiiiiiinniiiinnnns 187
E.1 State of the INfrastructure...............uueeieiiiiii s 189
E.1.1 Asset Inventory and Valu@tion................ccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 190
E.1.2 Age and Estimated Service Life ...............coomweemmueoieeeeiiiieeiiiieee e, 192
E.1.3 ASSEl PerfOrmMancCe.............ccooeeeeeiiieee e 193
E.2 LeVEIS Of SEIVICE ......uuiiiiiiiiiiiiiiiieieit ittt sneesnnssnnnnnes 196
E.3 Risk Management Strat€gy ............uuuuuuuiiiiiiiiiiiiiiiiiiiiiieieiiie e 200
E.4 Lifecycle Management Strategies and Forecasting.............cccoovvvviiiiiiiieeeeeeeennns 201
2024 Asset Management Plan Appendix F: Solid Waste Management ................ 204
F.1 State of the InfrastrucCture............oooooiiiiiii 205
F.1.1 Asset Inventory and Valu@tion................ccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 206
F.1.2 Age and Estimated Service Life ..............ccoummeemmueieeeeeiiiieeiciiee e, 206
F.1.3 ASSEl PerfOrmMancCe.............ccooeeeeiieiiee e 208

F.2 LeVels Of SEIVICE .....cooviiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 211

(ViARKHAM

Sustainability & Asset Management



w City of Markham
<I 'ARKHAM Table of Contents

F.3 Risk Management Strategy ...........uuiiiiiiiiiiieccee e 217
F.4 Lifecycle Management Strategies and Forecasting............ccccccvvvviiiiiiiiiiinnn. 218
2024 Asset Management Plan Appendix G: Parks .........ccccommeemnccciiiiiissssssssnscnnnnns 222
G.1 State of the Infrastructure.............ooo e 224
G.1.1 Asset Inventory and Valuation....................ccouuuuueeeeeeeiiiieiiiiieee e 225
G.1.2 Age and Estimated Service Life ............coommmeemmmooeiaeeeeeeeeeeeeee e 226
G.1.3 ASSEL PeIfOrManCe............ooouuiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee et 228
G.2 LeVelS Of SEIVICE ... e e 232
G.3 Risk Management Strategy .......ccoooeieiiiiiiiie e 237
G.4 Lifecycle Management Strategies and Forecasting.................ueuuvieeiiiiieiinennnnnns 238
2024 Asset Management Plan Appendix H: Library........cccomccciiiiiiiissseeeeccccnn, 241
H.1 State of the INfrastructure...............oeeeiiiiiiii s 242
H.1.1 Asset Inventory and Valuation.....................coeuuuuueieeeeiiiieeiiiiiee e, 243
H.1.2 Age and Estimated Service Life .............coommmeemmeeoiaeeeieeeeeeeee e 243
H.1.3 ASSet Performance.............ccccccouiiiiiiiiii e 245
H.2 LeVelS Of SEIVICE .....uieee e e e e e e e eeeees 247
H.3 Risk Management Strategy ........ccoooei i 253
H.4 Lifecycle Management Strategies and Forecasting.................uuveveeeiiiiiiiieennnnnns 253
2024 Asset Management Plan Appendix I: General Support Service................... 257
[.1  State of the Infrastructure — Administration .............cccciiiii 259
1.1.1  Asset Inventory and Valuation......................uuuuuuuiuieuiiiiiiiiiiiiiiiiiiiiiinninnnnnnnnes 260
1.1.2 Age and Estimated Service Life .............cccceeeeeeeeeeeiiieieeeeieeeieiie e 262
1.1.3  ASSEt PeIfOrmMancCe............ccccooeeeeeeiieeee et 263
[.2 State of the Infrastructure — Fleet ... 266
1.2.1  Asset Inventory and Valuation......................ccooeeeeuuuiiieeeeeieeeiiiiiieeeeaaaaaaaa, 266
1.2.2 Age and Estimated Service Life .............cccooeeeeeemeeiiiieeeeeeeeeeeee e 267
1.2.3  ASSEL PEITOIMANCE ... 268
.3 State of the Infrastructure — Information Technology...........ccccccviiiiiiiiiin. 270
1.3.1  Asset Inventory and Valuation......................ccoeeeeeeuueiiieeeeeieeeeiiiia e aaaaaana, 271
1.3.2 Age and Estimated Service Life ..............ccooeeeeeeeeeiieieieeeeeeeeeee e 273
1.3.3  ASSEL PEITOIMANCE ... 274
.4 Levels of Service — Administration ... 276
.5 Levels of Service — Fleet ... 280
1.6 Levels of Service — Information Technology ... 282
[.7 System Technical Levels of Service..........ooouvmiiiiiiiiiiiicee e 285
1.8 Risk Management Strategy .........cooviviiiiiiiiiiiiiiiii 286
1.9 Lifecycle Management Strategies and Forecasting...........cccoeeeeeiiiiiiiiiiicieeeenn. 287

(ViARKHAM

Sustainability & Asset Management



w City of Markham
<I 'ARKHAM Table of Contents

2024 Asset Management Plan Appendix J: Fire and Emergency Services............ 290
J.1 State of the Infrastructure............oooo e 291
J. 1.1 Asset Inventory and Valuation.....................oouuoeeeeeiiieeiiiiiieeeeeies e 292
J.1.2 Age and Estimated Service Life ..............ccooeeeeeeeeeeiieeeeeeeeeeeeee e 293

J. 1.3 ASSEI PEITOIMANCE..........uuuiiiiiiiiii s sasssnnnsnnnnes 295

J.2 LeVelS Of SEIVICE ... oot e e 298
J.3 Risk Management Strategy .......ccoooviiimiiiiii i 303
J.4 Lifecycle Management Strategies and Forecasting............cooooveeeeieiiiiiieieeeeeee. 304
2024 Asset Management Plan Appendix K: Arts and Culture........ccccceeeeiciiiiiinnnes 306
K.1 State of the Infrastructure......... ... 307
K.1.1 Asset Inventory and Valuation....................ccoeuuuueeeeeeeiiiieeiiiieee e 308
K.1.2 Age and Estimated Service Life ............ccoomommeemeeoieeeeeeeeeeeeee e 309
K.1.3 ASSet Performance.............cccccoiuiiiiiiiiiee e 312

K.2 LeVelS Of SEIVICE .....uiie e e e e e e e eeeees 315
K.3 Risk Management Strategy .......ccooeeeeiiiiiieiiiieee e 320
K.4 Lifecycle Management Strategies and Forecasting.................euvvveeeiieiieinnennnnnns 321
2024 Asset Management Plan Appendix L: Natural Assets..........cccccveeemenciiiiiinnnnns 324
L.1 State of the INfrastruCture................eeeieiiiiii s 326
L.1.1 Asset Inventory and Valuation....................ccoouuuuueeeeeeiiiieeiiiiiiee e 326
L.1.2 ASSEI PeIfOrMaNCE.........cccceeeeeeeeeeeee et 327

L.2 Lifecycle Management Strategies and Forecasting..............cccevvevviiiiiiieeeeeeeennns 328

(ViARKHAM

vi Sustainability & Asset Management



City of Markham
(VARKHAM Ltof Tabls

List of Tables

Table 3-1: O. Reg. 588/17 Milestones and Timelines............cooooeeiiiiiieiiiiieieeeeeeee 30
Table 3-2: Legislative reqUIreMeENtS ..........ouuiiiiiiiiiiie e 31
Table 4-1: Population and Employment Forecasts for the City of Markham (Region of
YOrk Official Plan).........oooeemeiiii e 39
Table 4-2: Growth Projections by Service/Subservice...........cccovviiiiiieiiiiiieeeee, 40
Table 4-3: Demand Management Plan..............oouiiii e 42
Table 5-1: Overall Performance Rating Scale with Examples ..., 48
Table 6-1: Common Themes for Customer Values and Applicable Services ................ 52
Table 7-1: Likelihood of Failure Framework ..., 55
Table 7-2: Consequence of Failure Framework .............ccooooviiiiiiiiiieeeeeeeeeeee e, 56
Table 7-3: RISK MAtriX .....ooeeieee et e e e e 58
Table 7-4: Risk score mapping 1€gend ........coooo oo 58
Table 9-1: Historic Operating and Capital Budgets .............ccoooviiiiiiiiiiii e, 63
Table 9-2: Forecasted Renewal Expenditures...............oeiiiiiiiiiiiiiiiece e, 65
Table 9-3: Forecasted Expenditures (Non-Renewal)............coooooeiiiiiiiii, 65
Table 9-4: Infrastructure Backlog SUMMArY ........cooooiiiiiiiii e 67
Table 10-1: Maturity Assessment Results by AM Framework Category ...........ccccc....... 71
Table 10-2: Asset Management System Improvement Initiatives.............cccccevveeee. 73
Table A-1: Inventory and Valuation of Potable Water Assets..........cccooeeiiiiiiiiiiiicinee.n. 83
Table A-2: Replacement Value Distribution of Potable Water Assets ...........cccccc.......... 84
Table A-3: Performance Assessment Approaches to Potable Water Assets ................ 87
Table A-4: Performance Rating of Potable Water Assets...........coouiiiiiiiiiiiiiiiee 88
Table A-5: Potable Water Customer Values. ..o 90
Table A-6: Potable Water Customer LOS ... 91
Table A-7: Potable Water Technical LOS...........cooooiiiiiiieee e, 95
Table A-8: Potable Water Technical LOS............cooo i, 96
Table A-9: Potable Water Technical LOS...........coooiiiiiiieeeen 97
Table A-10: Potable Water O.Reg. LOS........coo oo 98
Table A-11: COF Criteria used for Potable Water Assets ...........oooeiiiiiiiiiiii 99
Table A-12: Risk Score Distribution of Potable Water Assets ..........ccooooiiiiiiiiiiinnn. 100
Table B-1: Inventory and Valuation of Stormwater Assets ..., 107
Table B-2: Performance Assessment Approaches to Stormwater Assets..................... 110
Table B-3: Performance Ratings of Stormwater Management Assets .............ccccee...... 111
Table B-4: Stormwater Management Customer Values ...............ooceieiiiiiiiiiiiiicceeeeee, 113
Table B-5: Stormwater Management Customer LOS ............coooriiiiiiiei e, 114
Table B-6: Stormwater Management Customer LOS............coooriiiiiiiie i, 115
Table B-7: Stormwater Management Customer LOS............coooriiiiiiie e, 116
Table B-8: Stormwater Management Customer LOS ..., 117

(ViARKHAM

vii Sustainability & Asset Management



City of Markham
(VARKHAM Ltof Tabls

Table B-9: Stormwater Management Customer LOS.............ooooiiiiiiiii, 118
Table B-10: Stormwater Management Services Technical LOS ... 119
Table B-11: Stormwater Management Services Technical LOS ..., 120
Table B-12: Stormwater Management Services Technical LOS ..., 121
Table B-13: Stormwater Management O. Reg. LOS ... 122
Table B-14: COF Criteria Used for Stormwater Assets ..., 123
Table B-15: Risk Score Distribution of Stormwater Assets.............cceeiiiiiiiiiiiiiiiiee. 123
Table C-1: Inventory and Valuation of Wastewater Assets ...........ccccoiiiiiiiiiiiiiiiciieeeee. 129
Table C-2: Performance Assessment Approaches to Wastewater Assets.................... 131
Table C-3: Performance Ratings of Wastewater Assets ..o, 132
Table C-4: Wastewater Customer Values ...........ooooiiiiiiiiiii e 134
Table C-5: Wastewater Customer LOS ... 135
Table C-6: Wastewater Technical LOS ... 137
Table C-7: Wastewater O.Reg. LOS ..o e 139
Table C-8: COF Criteria used for Wastewater Assets.........cooooeeeeiieeiiiieiiee 142
Table C-9: Risk Score Distribution of Wastewater Assets...........ooeiiiiiiiiiiicii. 142
Table D-1: Inventory and Valuation of Vehicular Transportation Assets ....................... 149
Table D-2: Performance Assessment Approaches to Vehicular

Transportation ASSEtS........oeuee e 152
Table D-3: Performance Ratings of Vehicular Transportation Assets ...........cccccceeee.... 153
Table D-4: Inventory and Valuation of Transportation Assets .........cccooeeiiiiiiiiiiiiceeeenn. 156
Table D-5: Performance Assessment Approaches to Active Transportation Assets..... 158
Table D-6: Performance Ratings of Active Transportation Assets ..........ccccevvviieee.n. 159
Table D-7: Vehicular Transportation Customer Values .............ooovuiiiiiiiiiiiiiiiicceieeeee, 161
Table D-8: Vehicular Transportation Customer LOS ..o 162
Table D-9: Vehicular Transportation Technical LOS ... 167
Table D-10: Active Transportation Customer Values ..o 168
Table D-11: Active Transportation Customer LOS ...........cooooviiiiiiiiiiieieeeeeeeeeee, 170
Table D-12: Active Transportation Technical LOS ..., 174
Table D-13: Roads O.Reg. 588/17 Customer LOS ..........ccoooiiiiiiiicieeee e 175
Table D-14: Roads O. Reg. 588/17 Technical LOS ..........ccooiiiiiiiiiieee e 175
Table D-15: Bridges and Culverts O. Reg. 588/17 LOS........ccoooiiiiiieeeeee, 178
Table D-16: COF Criteria Used for Vehicular Transportation Assets ..........cccccccceeeeen.e. 181
Table D-17: Risk Score Distribution of Vehicular Transportation Assets....................... 181
Table D-18: COF Criteria Used for Active Transportation Assets ...........cccceviiiiieeennn. 182
Table D-19: Risk Score Distribution of Vehicular Transportation Assets....................... 182
Table E-1: Inventory and Valuation of Recreation Assets ...........ooueeiiiiiiiiiiiiiicceeee, 189
Table E-2 Performance Assessment Approaches to Recreation Assets...................... 192
Table E-3: Performance Ratings of Recreation Assets ..........cooovviiiiiiiiiiieeicieee, 194
Table E-4: Recreation Customer Values.........coooooeieiiiiiieeeeeeeeeeeeeeeee 195
Table E-5: Recreation Customer LOS....... ... 195

(ViARKHAM

viii Sustainability & Asset Management



City of Markham
(VARKHAM Ltof Tabls

Table E-6: Recreation Technical LOS ..., 197
Table E-7: COF Criteria Used for Recreation ASSetsS ..........ccoovvvveiiiiiiiieieeeeeeeeee e 199
Table E-8: Risk Score Distribution of Recreation Assets..........cccccccceeiieiiiieeiiiiiicceeee, 200
Table F-1: Inventory and Valuation of Solid Waste Assets.........cccccceeeeeiiiiiiiiiiiicceeee. 205
Table F-2: Condition Assessment Approaches to Solid Waste Management Assets.... 207
Table F-3: Condition Ratings of Solid Waste ASSets.........ccoooiiiieiiiieiiee, 208
Table F-4: Solid Waste Management Customer Values.............coooiiiiiiiiiiiiiiicicieeee. 210
Table F-5: Solid Waste Management Customer LOS ..., 211
Table F-6: Solid Waste Management Technical LOS..............cooooiiiiii, 214
Table F-7: COF Criteria Used for Solid Waste Management Assets.............cccoeeeeeeeenn. 216
Table F-8: Risk Score Distribution for Solid Waste Management Assets...................... 216
Table G-1: Inventory and Valuation of Parks Assets..........ccoovvviiiiiiiiiieieeee, 224
Table G-2: Performance Assessment Approaches to Park Assets ........ccccoeeevvvieeee. 227
Table G-3: Performance Ratings of Parks ASSets.........ccooeviiiiiiiiiiiiciiie e 229
Table G-4: Parks Customer ValUEs............ouuiiiiiiiii et 231
Table G-5: Parks Customer LOS ... 231
Table G-6: Parks Technical LOS..........ccooo e 235
Table G-7: COF Criteria used for Parks ASSets .........ccoiiiiiiiiiieiceeee e, 236
Table G-8: Risk Score Distribution for Parks AsSets .........cccooovviiiiiiiiiieiieeeeeeee e, 236
Table H-1: Inventory and Valuation of Library ASsets .........ccooovviiiiiiiiiei e, 242
Table H-2: Condition Assessment Approaches for Library Assets.........ccccevvvvviineeeen. 244
Table H-3: Performance Ratings of Library ASSets .......ccoooviiiiiiiiiiiiii e, 245
Table H-4: Library Customer ValUEs ..........ccooooieei e 246
Table H-5: Library Customer LOS ... 247
Table H-6: Library Technical LOS ... 250
Table H-7: COF Criteria used for Library ASSets.........ooooiieiiiiiiiiee, 252
Table H-8: Risk Score Distribution of Library Assets........ccccoovviiiiiiiiiiiiieeeeeeeee e, 252
Table I-1: Inventory and Valuation of General Support Service Assets............cccceen...... 259
Table I-2: Performance assessment approaches for Administration Assets ................. 262
Table I-3: Performance Ratings of Administration Assets ..........c.oveeiiiiiiiiiiiiccieee, 263
Table I-4: Inventory and Valuation of General Support Service Assets............cccccee...... 265
Table I-5: Performance assessment approaches for General Support Service

ST =) £ P 267
Table 1-6: Performance Ratings of General Support Service Assets.........cccccvvviieeen.e. 268
Table I-7: Inventory and Valuation of General Support Service Assets............ccccee....... 270
Table I-8: Performance Assessment Approaches for Information Technology Assets.. 273
Table 1-9: Performance Ratings of General Support Service Assets.........cccccevvvveeenn... 274
Table I-10: Administration Assets Customer Values ...........cccoovvviriiiiiiiiicececceee e, 275
Table I-11: Administration Assets Customer LOS ..o, 276
Table 1-12: Administration Assets Technical LOS ..., 278
Table 1-13: Fleet Assets Customer Values............coooviiiiiiiiiiiiiee e, 279

(ViARKHAM

Sustainability & Asset Management



City of Markham
(VARKHAM Ltof Tabls

Table I-14: Fleet Assets Customer LOS ... ... 279
Table 1-15: Fleet Assets Technical LOS...........ooooiiiiiiiiieee e, 280
Table I-16: Information Technology Assets Service Customer Values.......................... 282
Table I-17: Information Technology Assets Customer LOS ...........cccoooiiiiiiiiiiiicieee, 282
Table 1-18: Information Technology Assets Technical LOS.............cccooeiiiiiiiiiiiccieee. 284
Table I-19: System Technical LOS.........oo e 285
Table 1-20: COF Criteria Used for General Support Service Assets..........ccccevvvveeeene. 286
Table I-21: Risk Score Distribution for General Support Service Assets.........c............. 286
Table J-1: Inventory and Valuation of Fire and Emergency Services Assets ................ 292
Table J-2: Condition Assessment Approaches for Fire and Emergency Services
A S LS .. 295
Table J-3: Performance Ratings of Fire and Emergency Services Assets .................... 296
Table J-4: Fire and Emergency Services Customer Values............cccooeiviiiiiiiiiiiieenenn. 298
Table J-5: Fire and Emergency Services Customer LOS.............iiiiiiiiiiiiiiiieeee, 299
Table J-6: Fire and Emergency Services Technical LOS...........ccccooiiiiiiiiii 302
Table J-7: COF Criteria Used for Fire and Emergency Service Assets............cccceeeee. 303
Table J-8: Risk Score Distribution for Fire and Emergency Service Assets................... 303
Table K-1: Inventory and Valuation of Arts and Culture Assets.........cccooooviiiiiiiiiieee. 310
Table K-2: Performance Assessment Approaches for Arts and Cultural Assets ........... 313
Table K-3: Performance Ratings of Arts and Culture Assets..........cccooeeeiiiiiiiiiiiiceeeen. 314
Table K-4: Arts and Culture Customer Values ..............oiiiiiiiiiiiiicee e 316
Table K-5: Arts and Culture Customer LOS ... 317
Table K-6: Arts and Culture Technical LOS ..., 319
Table K-7: COF Criteria Used for Arts and Culture Assets............ceiiiiiiiiiiiiiiiicieeeee. 321
Table K-8: Risk Score Distribution for Arts and Culture Assets.........cccooovvvieiiiiiiienne.e. 321
Table L-1: Inventory and Valuation of Natural ASsets ..........ccooovviiiiiieiicie, 327
Table L-2: Average Annual Estimate Capital and Staff Cost of Management
T o = 4 o SRR 330

(ViARKHAM

Sustainability & Asset Management



w City of Markham
<I 'ARKHAM List of Figures

List of Figures

Figure 2-1: The City of Markham’s Asset Management Framework ............cccccccceeeeeen. 24
Figure 2-2: Asset Hierarchy of IN-Scope ASSetS.......coooiiiiiiiiiiiiciiie e 26
Figure 3-1: Partners for Climate Protection Program Framework .............ccccccvviennnnnnn. 37
Figure 4-1: Growth and Resource Projections ... 39
Figure 5-1: Asset Hierarchy StruCture ... 44
Figure 5-2: Average Age/Average Estimated Service Life for each Service Area......... 46
Figure 5-3: Age Distribution by Installation Year of all Service Areas...........ccccccceeeeen. 47
Figure 5-4: Performance Distribution of all ASSets .........coooviiiiiiiiiiiiiie e 49
Figure 5-5: Performance Distribution for all Assets by Service Area...........ccccceeeeeeee. 50
Figure 7-1: COF Rating Calculation Methodology ..............cccooiiiiiiiiiiiiiiiiiee, 57
Figure 8-1: Maintain Current LOS Intervention Costs for The City’s Assets.................. 61
Figure 8-2: Maintain Current LOS Performance Distribution for The City’s Assets........ 62
Figure 9-1: Forecasted Expenditures — Maintain Current LOS ... 66
Figure 10-1: Institute of Asset Management Maturity Assessment Framework............. 70
Figure 10-2: Maturity Assessment REeSUILS ..............eiiiiiiiiiiiiiicceeeeee e 71
Figure A-1: Potable Water Asset Hierarchy............cccccoviiiiii 81
Figure A-2: Replacement Value Distribution of Potable Water Assets.......................... 82
Figure A-3: Replacement Value of Water Distribution Assets.............cccccceeeeiiiiiiiinnnnen. 82
Figure A-4: Replacement Value Distribution of Water Management Assets ................. 83
Figure A-5: Age as a Proportion of Estimated Service Life (ESL) of Potable Water

TS Y £ O 85
Figure A-6: Age Distribution by Installation Decade of Potable Water Assets............... 86
Figure A-7: Performance Distribution of Potable Water Assets.............cccccceiiiiiiinnnen. 88
Figure A-8: Performance Distribution of Potable Water Assets by Asset Class ............ 89
Figure A-9: Properties connected to Municipal Water System and Fire Flow

AVAIBDITIEY ... 99
Figure A-10: Scenario 2 — Maintain Current LOS Performance Distribution for

Potable Water ASSEtS .........ooviiiiiiiiiiiiiiieeeeeeeeeeeeeee e 101
Figure A-11: Scenario 2 — Maintain Current LOS Intervention Costs for Potable

Water ASSELS ... 102
Figure B-1: Stormwater Management Asset Hierarchy ............cccco 104
Figure B-2: Replacement Value Distribution of Stormwater Assets ...........cccccceeeiinnnn. 105
Figure B-3: Replacement Value of Stormwater Collection Assets...........cccccceeeeeeeienenns 106
Figure B-4: Replacement Value of Stormwater Management Assets ...........cccccceeeeeen. 106
Figure B-5: Age as a Proportion of Estimated Service Life (ESL) of Stormwater

TS Y £ 108
Figure B-6: Age Distribution by Installation Decade of Stormwater Assets.................... 109
Figure B-7: Performance Distribution of Stormwater Management Assets ................... 111

(ViARKHAM

Xi Sustainability & Asset Management



w City of Markham
<I 'ARKHAM List of Figures

Figure B-8: Performance Distribution of Stormwater Assets by Asset Class................. 112
Figure B-9: Properties Resilient to 5-Year and 100-Year Storms...........ccccevvvvviiennennnn. 122
Figure B-10: Maintain Current LOS Performance Distribution for Stormwater Assets .. 124
Figure B-11: Maintain Current LOS Intervention Costs for Stormwater Assets.............. 125
Figure C-1: Wastewater Asset HierarChy ... 127
Figure C-2: Replacement Value Distribution of Wastewater Assets............ccccceeeeeeeees 128
Figure C-3: Replacement Value of Wastewater Collection Assets.........ccccccvvvviiiinnnnnn. 128
Figure C-4: Age as a Proportion of Estimated Service Life (ESL) of Wastewater

] Y £ 129
Figure C-5: Age Distribution by Installation Decade of Wastewater Assets .................. 130
Figure C-6: Performance Distribution of Wastewater Assets ..........cccccovviiiiiiiiiiiinnn. 132
Figure C-7: Performance Distribution of Wastewater Assets by Asset Class................ 133
Figure C-8: Properties Connected to the Municipal Wastewater System..................... 141
Figure C-9: Maintain Current LOS Performance Distribution for Wastewater Assets.... 143
Figure C-10: Maintain Current LOS Intervention Costs for Wastewater Assets ............ 144
Figure D-1: Transportation Asset HierarChy ............ccooooiiiiiiiiiiiiiii e 147
Figure D-2: Replacement Value Distribution of Vehicular Transportation Assets.......... 148

Figure D-3: Replacement Value of Vehicular Transportation Assets by Asset Class.... 148
Figure D-4: Age as a Proportion of Estimated Service Life (ESL) of Vehicular

Transportation ASSEtS........oouee i 150
Figure D-5: Age Distribution by Installation Decade of Vehicular Transportation

TS Y £ U 151
Figure D-6: Performance Distribution of Vehicular Transportation Assets .................... 153
Figure D-7: Performance Distribution of Vehicular Transportation Assets by Asset

L7 =T 154
Figure D-8: Replacement Value Distribution of Active Transportation Assets............... 155
Figure D-9: Replacement Value of Active Transportation Assets by Asset Class......... 155
Figure D-10: Age as a Proportion of Estimated Service Life (ESL) of Active

Transportation ASSELS.......oou i 156
Figure D-11: Age Distribution by Installation Decade of Active Transportation

TS Y £ 157
Figure D-12: Performance Distribution of Active Transportation Assets........................ 159
Figure D-13: Performance Distribution of Transportation Assets by Asset Class.......... 160
Figure D-14: City of Markham Road Network and Connectivity ...........cccccveieeeeinnnnnn, 176
Figure D-15: Pavement Condition Index of Arterial Roads............ccoovviviiiiiiiiiiiiiiiinnn. 177
Figure D-16: Pavement Condition Index of Major/Minor Roads ................uvceiieeeeeennenn, 177
Figure D-17: Pavement Condition Index of Local/Laneway Roads .............cccccceeeeenennn. 178
Figure D-18: Images of Condition of Bridges and Culverts ..............ccccovvviiiiiiieeeeeeenens 180
Figure D-19: Maintain Current LOS Performance Distribution for Transportation

A S LS ..t 183

(ViARKHAM

il Sustainability & Asset Management



w City of Markham
<I 'ARKHAM List of Figures

Figure D-20: Scenario 2 — Maintain Current LOS Intervention Costs for

Transportation ASSEtS........oouee e 184
Figure E-1: Recreation Asset HierarChy ... 187
Figure E-2: Replacement Value Distribution of Recreation Assets ..........cccccceeeeeiiiiins 188
Figure E-3: Replacement Value Distribution of Recreation Facilities ............................ 188
Figure E-4: Replacement Value Distribution of Recreation Equipment, Furnishings

ANA FIXIUIES .. e e ettt e e e e e e e e e e e eannnn e e e e e eeeeeeees 189
Figure E-5: Age as a Proportion of Estimated Service Life (ESL) of Recreation

] Y £ 191
Figure E-6: Age Distribution by Installation Decade of Recreation Assets..................... 192
Figure E-7: Performance Distribution of Recreation Assets .............cccccceeeeiiiiiiiiiinnen. 193
Figure E-8: Performance Distribution of Recreation Assets by Asset Class.................. 194
Figure E-9: Maintain Current LOS Performance Distribution for Recreation Assets ..... 201
Figure E-10: Maintain Current LOS Intervention Costs for Recreation Assets.............. 201
Figure F-1: Solid Waste Management Asset Hierarchy...........ccccccoviiiiii 203
Figure F-2: Replacement Value Distribution of Solid Waste Assets..........ccccceeeeeieennn. 204

Figure F-3: Replacement Value Distribution of Solid Waste Assets by Asset Class ..... 204
Figure F-4: Age as a Proportion of Estimated Service Life (ESL) of Solid Waste

A S LS .. e 205
Figure F-5: Age Distribution by Installation Decade of Solid Waste Management

A S LS ..t 206
Figure F-6: Condition Distribution of Solid Waste Management Assets .............c......... 208
Figure F-7: Condition Distribution of Solid Waste Assets by Asset Class ..................... 209
Figure F-8: Scenario 2 — Maintain Current LOS Performance Distribution for Solid

Waste Management ASSEtS........o i 218
Figure F-9: Scenario 2 — Maintain Current LOS Intervention Costs for Solid Waste

ManNagemMENt ASSELS .....ouiiiiiee i ——————————— 219
Figure G-1: Parks Asset HierarChy.............oooooiiiiiiiiiiieeeee 222
Figure G-2: Replacement Value Distribution of Parks Assets ...........cccovvviiiiieeeiieennn, 223
Figure G-3: Replacement Value Distribution of Park Amenity Assets..........cccccceeeeeeen. 223
Figure G-4: Replacement Value Distribution of Park Facilities, Equipment,

Furnishing & FixXture ASSEtS.......coooiiiiiiiiii e 224
Figure G-5: Age as a Proportion of Estimated Service Life (ESL) of Parks Assets....... 226
Figure G-6: Age Distribution by Installation Decade of Parks Assets..........ccccoeeeeeeeee. 227
Figure G-7: Performance Distribution of Parks ASSets..........cccccoviiiiiiiiiiiiiiiii, 229
Figure G-8: Performance Distribution of Parks Assets by Asset Class .................c...... 230
Figure G-9: Scenario 2 — Maintain Current LOS Performance Distribution for Parks

A S LS ..t 238
Figure G-10: Scenario 2 — Maintain Current LOS Intervention Costs for Parks

A S LS ..t 238

(ViARKHAM

Xiii Sustainability & Asset Management



w City of Markham
<I 'ARKHAM List of Figures

Figure H-1: Library Asset HierarChy ...........coooo oo 240
Figure H-2: Replacement Value Distribution of Library Assets..........cccccovviiiiiiiiiinnnnnnn. 241
Figure H-3: Replacement Value Distribution of Library Furnishings, Fixtures &

Lo [U]1 o] 1= o | AU 241
Figure H-4: Age as a Proportion of Estimated Service Life (ESL) of Library Assets ..... 243
Figure H-5: Age Distribution by Installation Decade of Library Assets .........cccccceeeeee. 244
Figure H-6: Performance Distribution of Library ASSets ..., 245
Figure H-7: Performance Distribution of Library Assets by Asset Class........................ 246
Figure H-8: Maintain Current LOS Performance Distribution for Library Assets............ 253
Figure H-9: Maintain Current LOS Intervention Costs for Library Assets ...................... 254
Figure I-1: General Support Service Asset Hierarchy...........cccccvviiiiii 257
Figure I-2: Replacement Value Distribution of Administration Assets............ccccccceeeee. 258
Figure I-3: Replacement Value Distribution of Administration Assets (Facilities) .......... 258
Figure I-4: Replacement Value Distribution of Administration Assets (Furnishings,
Fixtures & EQUIPMENT)..... .. e e e e e e e e eeeees 259
Figure I-5: Age as a Proportion of Estimated Service Life (ESL) of Administration

TS Y £ U 261
Figure 1-6: Age Distribution by Installation Decade of Administration Assets................. 262
Figure I-7: Performance Distribution of Administration Assets ..........cccccvviiiiieeeiiennnns 263
Figure I-8: Performance Distribution of Administration Assets by Asset Class.............. 264
Figure 1-9: Replacement Value Distribution of Fleet Assets ........c.cccoovvvviiiiiiiiieieieeneen, 265
Figure I-10: Age as a Proportion of Estimated Service Life (ESL) of Fleet Assets........ 266
Figure I-11: Age Distribution by Installation Decade of Fleet Assets...........ccccoeeeeeeee. 267
Figure 1-12: Performance Distribution of Fleet Assets............cccviiiiiii 268
Figure 1-13: Performance Distribution of General Support Service Assets by Asset

TS Y £ U 269
Figure I-14: Replacement Value Distribution of Information Technology Assets........... 270
Figure I-15: Age as a Proportion of Estimated Service Life (ESL) of General

SUPPOIt SEIVICE ASSELS ...coeniiiei et eaaas 272
Figure 1-16: Age Distribution by Installation Decade of Information Technology

] Y £ 273
Figure I-17: Performance Distribution of General Support Service Assets.................... 274
Figure I-18: Performance Distribution of General Support Service Assets by Asset

L7 =T 275
Figure 1-19: Scenario 2 — Maintain Current LOS Performance Distribution for

General SUPPOIt SErvICe ASSELS......ccoiviiieieiice e 288
Figure 1-20: Scenario 2 — Maintain Current LOS Intervention Costs for General

SUPPOIt SEIVICE ASSELS ...coeeiiiii e eaaas 288
Figure J-1: Fire and Emergency Services Asset Hierarchy ...........cccccovviiiiiiiiiiiiin. 290

(ViARKHAM

Xiv Sustainability & Asset Management



w City of Markham
<I 'ARKHAM List of Figures

Figure J-2: Replacement Value Distribution of Fire and Emergency Services

TS Y £ O 291
Figure J-3: Replacement Value Distribution of Fire and Emergency Services

Furnishings, Fixtures and Equipment ... 292
Figure J-4: Age as a Proportion of Estimated Service Life (ESL) of Fire and

EMergency SErviCes ASSELS......coooviiiiiiiiii e 293
Figure J-5: Age Distribution by Installation Decade of Fire and Emergency Services

A S TS .. e e 294
Figure J-6: Performance Distribution of Fire and Emergency Services Assets ............. 296
Figure J-7: Performance Distribution of Fire and Emergency Services Assets by

TS Y O = O 297
Figure J-8: Maintain Current LOS Performance Distribution for Fire and Emergency

SEIVICE ASSEES ... e e e e e e e eaeaaes 304
Figure J-9: Maintain Current LOS Intervention Costs for Fire and Emergency

SEIVICE ASSEES ... eeeeeaeaaes 305
Figure K-1: Arts and Culture Asset HierarChy ............ccooooriiiiiiii e 307
Figure K-2: Replacement Value Distribution of Arts and Culture Assets.............cc........ 308
Figure K-3: Replacement Value Distribution of Arts and Culture Facilities.................... 309
Figure K-4: Replacement Value Distribution of Arts and Culture Furnishings,
Fixtures & EQUIPMENT ... ... .. e e e e e eeeeees 309
Figure K-5: Age as a Proportion of Estimated Service Life (ESL) of Arts and

CURUIE ASSELS ...ttt e e e e e e e e e eeannn e e e e e eeeeeeees 311
Figure K-6: Age Distribution by Installation Decade of Arts and Culture Assets............ 312
Figure K-7: Performance Distribution of Arts and Culture Assets..........ccccccvviiiiiinnnnn. 314
Figure K-8: Performance Distribution of Arts and Culture Assets by Asset Class.......... 315
Figure K-9: Scenario 2 — Maintain Current LOS Performance Distribution for Arts

AN CUIUIE ASSELS ... 323
Figure K-10: Scenario 2 — Maintain Current LOS Intervention Costs for Arts and

CURUIE ASSEES .. a e 323
Figure L-1: Green Space & Agricultural Land Asset Hierarchy ...........cccccviiiiiiiiin. 326
Figure L-2: Replacement Value Distribution of Natural Assets by Asset Attribute......... 327
Figure L-3: Performance Distribution of Natural Assets ...........cccooeeiiiiiiiiiiiciiiieeeeeeeees 328
Figure L-4: Performance Distribution of Natural Assets by Asset Class............cccc........ 329

(ViARKHAM

XV Sustainability & Asset Management



City of Markham
<W°\RKHAM ' Definitions

Definitions
Asset

An item, thing or entity that has potential or actual value to an organization. The value
can be tangible or intangible, financial or non-financial, and includes consideration of
risks and liabilities.

Asset Category

A category of municipal infrastructure assets that is an aggregate of assets.

Asset Hierarchy

A logical digital index of assets and asset information.

Asset Management

Planned actions and coordinated activities of an organization to optimally and
sustainably manage its assets that will enable the assets to provide the desired level of
service in a sustainable way, while managing their risk at the lowest lifecycle cost. It
encompasses all asset types, tangible or intangible, individual components or complex
systems, and all activities involved in the asset’s lifecycle from acquisition/creation,
through maintenance to renewal or disposal.

Asset Management Plan

A strategic document (long-term) that states how a group of assets is to be managed
over a period of time. The plan describes the characteristics and performance of
infrastructure assets, the levels of service expected from them, planned actions to
ensure the assets are providing the expected level of service, and financial strategies to
implement the planned actions. Specific criteria to be included is defined in Ontario
Regulation 588/17.

Asset Management Policy

Mandated requirements, overall intentions/principles and framework for control of asset
management. An Asset Management Policy guides the overall direction of the asset
management system, providing direction to the appropriate focus and level of asset
management practice expected. It shall establish key principles, overall vision for the
program, and align other municipal plans.

Asset Management Strategy

Documents the intended approach by which the assets and other resources will be used
to achieve the agreed upon objectives within the agreed Policy framework. It provides
clear direction, intentions and rationale. It also identifies the organizational readiness,
including identification of barriers and appropriate implementation plans to overcome

the barriers.
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Backlog

Backlog refers to the value of immediate work that is required (not including additional
work that may occur over the forecast periods) based on asset needs. This work could
include asset replacements that are required when an asset has passed the end of its
life. It may also include rehabilitations that are required immediately. The City
understands the term “backlog” to mean those assets that have been identified as
having needs (either rehabilitation or replacement) but are also not identified in the
City’s Lifecycle Reserve Study.

Backlog (Managed)

Managed backlog refers to the value of immediate work that is required (not including
additional work that may occur over the forecast periods) based on asset needs that the
City has identified and has planned to complete. These items include both
rehabilitations and replacements (i.e. renewals), and they are identified in the City’s
Lifecycle Reserve Study.

Building Together - Guide for Municipal Asset Management Plans

A document, released by the Government of Ontario, which explains the importance
and the features of an AMP.

Community (Customer) Levels of Service

Community Levels of Service (also known as Customer Levels of Service) measures
are typically expressed in non-technical terms and describe the general public’s
understanding of services being provided by infrastructure systems. Community LOS
measures are typically related to the service that is provided by the overall system
supporting the service delivery, rather than the specific assets.

Core Asset

Includes any municipal infrastructure asset that is a:

water asset that relates to the collection, production, treatment, storage, supply
or distribution of drinking water,

wastewater asset that relates to the collection, transmission, treatment or
disposal of wastewater, including any wastewater asset that from time to time
manages stormwater,

stormwater management asset that relates to the collection, transmission,
treatment, retention, infiltration, control or disposal of stormwater,

road; or,

bridge or culvert.
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Current ReplacementValue

The amount that an entity would have to pay to replace an asset of the same function
and capacity at the present time, according to its current worth, including costs related
to removal, installation, excavation, design, engineering, contingencies, disposal,
material and labour.

Deterioration Curve

A mathematical representation used to model and predict the change in performance of
an asset over time. These curves can be plotted on a graph, with the x-axis
representing time (age), and the y-axis representing performance values (or ratings).

Estimated Service Life (ESL)

The estimated period of time (usually in years) that an asset is in use or is expected to
be available for use, assuming perfect construction and general maintenance is carried
out. ESLs may vary according to material type or functional component.

Infrastructure

The physical structures and associated facilities that form the foundation of
development, and by or through which a public service is provided.

Infrastructure Deficit

A spending shortfall in comparison to an established need. This can include the
accumulated deficit that results year over year due to financial shortfalls.

Key Performance Indicator (KPI)

A quantifiable measure used to evaluate the success of an organization, employee,
asset, etc. in meeting objectives for performance.

Level of Service

The parameters or combination of parameters that reflect the social, political, economic,
and environmental outcomes the organization delivers. Level of service statements
describe the outputs or objectives of the organization’s activities that are intended to be
delivered to the community.

Lifecycle Activity

Activities undertaken with respect to an infrastructure asset over its service life,
including constructing, maintaining, renewing, operating, and decommissioning, and all
engineering and design work associated with those activities.

Lifecycle Cost

The total cost of ownership over the life of an asset. This may include but is not limited
to capital costs, operating costs, maintenance costs, renewal costs, replacement costs,

environmental costs, and user delay.
Y
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Lifecycle Management Strategy

The set of planned actions that will enable the assets to provide the desired levels of
service in a sustainable way, while managing risk, at the lowest lifecycle cost.

Long-Term Financial Plan

A plan that projects a forecast of financial performance and position over a period of at
least five years. The Long-Term Financial Plan should be consistent with actions
required to implement strategies proposed in other plans/documents.

Maintenance

Activities that allow assets to meet their required performance objectives, including
regularly scheduled inspection and activities associated with unexpected or unplanned
events.

Missing Assets

Missing assets are assets that have been built and are currently in-service. These
assets are not captured within the City’s database system(s) or asset registry and are
not captured in the City’s Lifecycle Reserve Study.

Non-core Asset

All other municipally owned assets not included in the definition of a core asset (as per
O. Reg 588/17).

Non-infrastructure Lifecycle Activities

Actions, studies, master plans or policies that are not capital in nature, which result in
the lowering of costs and/or extend the useful life of an asset.

Ontario Regulation 588/17

Under the Infrastructure for Jobs and Prosperity Act, 2015, principles are set out by the
provincial government to regulate asset management planning for municipalities. On
December 27, 2017, O. Reg. 588/17 was released which regulates asset management
planning for municipal infrastructure.

Operations

Regular, routine or regularly scheduled activities that are required or regularly
anticipated as part of the assets service (for example, fueling a vehicle, completing an
inspection or condition assessment, winter control, staffing/overhead).

Preventive Maintenance

Regular, routine or regularly scheduled maintenance activities that are intended to keep
assets in good working order and prevent or minimize unplanned failures or downtime.
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Rehabilitation

Significant repairs designed to extend the life of an asset. Rehabilitations are
considered renewal lifecycle activities. They provide a significant improvement in an
asset’s performance, as opposed to maintenance activities that could occur more
frequently and are designed to maintain functionality and performance as opposed to
improve or restore it. For example, the re-lining of a length of sewer pipe can be
considered a rehabilitation activity, whereas a spot repair may be considered
maintenance.

Renewal/Replacement

Major rehabilitation or replacement of an existing asset to an equivalent capacity,
function and/or performance.

Risk

The effect of uncertainty on an organization’s objectives. It considers financial,
socioeconomic and environmental variables and is determined by assigning a numeric
rating for the likelihood of an asset failing and the consequence if it does.

Risk Management Strategy

A Risk Management Strategy details the methodology and framework used to assess
an asset portfolio. It details the methodology and results used to assign Likelihood of
Failure, Consequence of Failure and Risk Ratings to assets, which assists in
understanding asset criticality, and prioritizing assets for rehabilitation or replacement.

Technical Levels of Service (LOS)

Technical LOS are technical measures applied against assets and overall systems that
define the performance requirements to support Community Levels of Service and are
used to determine which criteria will be used to drive business decisions. Technical LOS
are often expressed in quantitative or numerical terms.
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Acronyms and Abbreviations

Acronym or Meaning
Abbreviation
AM Asset Management
AMP Asset Management Plan
BCI Bridge Condition Index
ESA Environmentally Sensitive Area
ESL Estimated Service Life
FCI Facility Condition Index
LOS Levels of Service
O. Reg. 588/17 Ontario Regulation 588/17
PCI Pavement Condition Index
SOTI State of the Infrastructure
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Assumptions and Limitations

The analysis, findings, and recommendations presented in this AMP contain certain
assumptions and limitations. Throughout this AMP, where assumptions have been
made or limitations exist (i.e., data availability, data granularity, etc.) it has been
noted. The purpose of this section is to summarize these assumptions and limitations
into a single, referenceable location. This section contains general and specific
assumptions and limitations.

General Assumptions and Limitations

Asset Information — The detail, quantity, and quality of asset information varies across
the City’s different asset classes. As the City’s asset management program continues
to develop, asset data will also continue to improve over time. Where assumptions
have been made due to the state of the available asset information, it has been noted.

Furthermore, it is noted that to complete the analyses that are reported in this AMP, the
City utilized its asset inventory data that was current to year-end 2023. No dataset is
without errors and/or gaps. Therefore, the findings in this AMP are based on the best
information available, and as a result, output reports and modeling results are subject to
change as this data improves.

Also noted is that any renewal work that the City has undertaken in 2024 is not reflected
in the outputs of this AMP.

Decision Support System (DSS) — The DSS is a software model that generates a
financial needs-based forecast over a forward-looking planning horizon. The DSS
applies interventions (i.e., renewals, replacements, etc.) to assets at set trigger points
(condition or age), and captures the cost of the intervention and post-intervention
condition state of the asset. The interventions, their timing (i.e., trigger point), cost, and
post-intervention condition state rely on input from subject matter experts. At the same
time, the condition values used to trigger interventions is an estimated

condition. Therefore, the financial forecast created by the DSS (any DSS) provides a
best practice-based estimate of future costs and asset performance.

Having said this, forecasts are based upon a computational modeling exercise
underpinned by assumptions and information that is subject to change and refinement
as part of the annual resource and budget planning process.
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Improvement and Monitoring Plan — It is assumed that the City will resource and
action the elements of the improvement and monitoring plan. However, the rate at
which the plan’s components can be actioned will limit the rate at which future AMPs
and the City’s overall asset management program can mature.

Specific Assumptions and Limitations

Estimated Service Life (ESL) — is an asset management best practice that assigns a
lifespan to an asset. It is a key datapoint that enables forecasting of asset performance
and costs over time.

o Assumptions: as defined in the Definitions section (above), ESL assumes every
asset is constructed perfectly and receives a regular maintenance regime over its
entire service life. Many assets are not constructed perfectly. Furthermore,
many assets exist in hostile environments (i.e., are exposed to salt water,
corrosives, temperature extremes, etc.) or experience heavy utilization (i.e.,
heavy construction vehicle traffic on paved roads). As a result, actual service life
can vary from estimated service life.

« Limitations: The ESL is typically assigned to an asset based on a combination of
input from subject matter experts, direct experience with assets, and published
service lives (City’s Tangible Capital Asset Policy, from manufacturers or industry
standards and guidelines). Small changes in ESL can have compounding
impacts on forecasts that contain large volumes of assets and/or span long time
planning horizons.

Lifecycle Activity Costs — are defined in Section 9.2 and listed in table 9-3 and are
annual operation costs related to non-infrastructure solutions, asset acquisitions, asset
operation, and service improvements. These costs are incorporated into the financial
forecasts within this AMP.

e Assumptions: all monetary values are presented in 2023 dollars. It is assumed
that lifecycle activity costs will remain constant over future time periods,
regardless of the City’s anticipated growth of its asset portfolio. No escalation to
lifecycle activity costs have been applied.

« Limitations: because no year over year escalation is applied to the lifecycle
activity costs portion of the forecasts, users of this AMP should limit their
interpretation of the forecasts and related decision making with this in mind.

Likelihood of Failure (LOF) — Likelihood of Failure is defined in Section 7 —
Risk Management Framework. The LOF of an asset is a key metric that guides
its management approach.

(VIARKHAM

Sustainability & Asset Management



w City of Markham
I 'ARKHAM Assumptions and Limitations

Assumptions: the LOF value assigned to assets is currently based on either
observed condition or the asset’s age (either known or estimated).

Limitations: many assets do not fail based on condition or age (i.e., an asset can
fail due to obsolescence, lack of capacity, poor efficiency, regulatory
requirements, etc.). Further, when LOF is based on age, the rating is based upon
the remaining Estimate Service Life, which is exactly that —an

estimate. Therefore, users of this AMP should limit their interpretation of risk
information presented in this AMP and any related decision making with this in
mind.
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1. Executive Summary

1.1. Introduction

The City of Markham’s 2024 Asset Management Plan (AMP) provides an overview of
the asset management practices and processes undertaken by the City in order to
provide essential municipal services to its residents and businesses, as well as maintain
the assets that support these services in a state of good repair.

The 2024 AMP was developed in alignment with the Ontario Regulation 588/17
(O.Reg.588/17) and key strategic documents, such as the City’s Official Plan, Strategic
Plan, Building Markham’s Future Together (BMFT), the Greenprint, Markham’s
Community Sustainability Plan, and more.

This AMP formally documents the City’s approach to performing sound asset
management for the asset portfolio. The AMP contains the following content:

1. Introduction: provides a brief description of the City’s asset management
objectives, and the scope of the AMP.

2. Alignment with Organization Goals: documents the City’s asset management
journey and how the AMP is aligned with the City’s strategic goals, objectives,
and vision.

3. Future Demand: outlines internal and external factors that may influence future
demand and how growth has been considered in this AMP.

4. State of the Infrastructure: provides an overview of the assets owned and
maintained by the City, including asset valuation, quantities, average ageand
current performance.

5. Levels of Service (LOS): documents the established LOS measures and
performance indicators used by the City to assess if adequate service is being
provided to the community.

6. Risk Management Strategy: details the City’s approach to evaluating risk, as
well as the risks associated with the current state of assets.

7. Lifecycle Management Strategy and Forecasting: details the funding that is
required based on asset needs and lifecycle management strategies to maintain
current LOS and address backlogs.

8. Financial Summary: provides a summary of the City’s finances, projected into
the future, with the perspective of maintaining service levels.

9. Improvement Plan: provides recommendations and initiatives for the City to
undertake to improve their AM program and future iterations of this AMP.
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In addition to this information, this AMP is organized by providing more detailed analysis

on major service areas. Appendices A to K contain chapters for each service area that
include the following sections/information at a more granular level:

a. State of the Infrastructure

b. Levels of Service

c. Risk Management Strategy

d. Lifecycle Management Strategy and Forecasting

This AMP includes all infrastructure assets that are owned by the City and that the City
is responsible for maintaining. The City’s asset hierarchy, provided below, details these
service areas and associated assets.

To complete the analyses that are reported in this AMP, the City utilized its asset
inventory data that was current to year-end 2023. Therefore, the findings in this AMP
are based on 2023 data, and as a result, any renewal work that the City has undertaken
in 2024 is not reflected in the outputs of this AMP.
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9 ARTS & CULTURE

ARTS & CULTURE
Includes facilities and furnishings, fixtures and equipment
assets that support programs and service delivery.

o FIRE & EMERGENCY SERVICE

FIRE & EMERGENCY SERVICE
Includes fire stations and furnishings, fixtures, and
equipment assets that support service delivery.

FLEET
Includes fire apparatus and fire fleet.

@' GENERALSUPPORTSERVICE

ADMINISTRATION
Includes facilities and furnishings, fixtures & equipment that
support programs and service delivery.

FLEET
Includes fleet, furnishings, fixtures, and equipment that
support service delivery.

INFORMATION TECHNOLOGY
Includes fleet, furnishings, fixtures, and equipment that
support service delivery.

O LIBRARY

LIBRARY

Includes library branches and the furnishings, fixtures, and
equipment assets that support programs and service
delivery.

Q NATURALASSETS

NATURAL ASSETES

Includes terrestrial natural assets (e.g. forests, woodlands,
wetlands, meadows/prairies, open bluffs, beach bars),
manicured open spaces and agricultural land assets.

@ PARKS

PARKS
Includes park amenities, barriers (fencing and retaining
walls), facilities (warehouses, washrooms, works yards),

furnishings, fixtures & equipment, lighting, and site servicing

(irrigation system) assets that support service delivery.

Figure ES - 1: Service Areas in Scope
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= POTABLEWATER

WATER DISTRIBUTION

Includes water distribution devices (suspended watermain
insulation), mainline assets (valves and watermains), and
services (fire hydrants and meters).

WATER MANAGEMENT
Includes water management devices such as auto flushing
stations, bulk water sales stations, and sampling stations.

&. RECREATION

RECREATION

Includes facilities such as community centres, sports
facilities, warehouses, etc. and furnishings, fixtures &
equipment that support programs and service delivery.

o SOLID WASTE MANAGEMENT

SOLID WASTE COLLECTION
Includes collection facilities, fleet, and furnishings, fixtures &
equipmentthat support and service delivery.

.‘. STORMWATER MANAGEMENT

STORMWATER COLLECTION
Includes pump stations and mainline assets (appurtenances
and storm sewers) that convey stormwater.

STORMWATER MANAGEMENT

Includes stormwater management devices (hickenbottoms,
orifice control, and rain gauges) and stormwater
management facilities.

@ TRANSPORTATION

ACTIVE TRANSPORTATION

Includes municipal structures (boardwalks, bridges, and
culverts) and walking and cycling assets (pathways,
sidewalks, and trails).

VEHICULAR TRANSPORTATION

Includes barriers, lighting, municipal structures (bridges and
culverts), roads, and traffic management assets (signals and
equipment, signage and mounting systems, traffic calming
assets, and markings).

{- WASTEWATER

WASTEWATER COLLECTION
Includes pump stations and mainline assets (maintenance
holes and sanitary sewers).
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1.2. State of the Infrastructure

The City’s total asset portfolio is valued at $17.5B. This value is based on the assets’
current replacement cost, which represents the cost required to replace the assets like-
for-like. To align with the data, which was provided at year-end 2023, this value is
reported in 2023 dollars. The following table provides a summary of the asset portfolio,
including replacement values and average asset performance by service.

Table ES - 1: Summary of Assets by Service

Percentage of

Service CUITEL Dl Replacement
Replacement Value Performance Value
Arts and Culture $94M Good 0.5%
g"e & Emergency $83M Good 0.5%
ervice
General Support o
Service $274M Good 1.6%
Library $52M Very Good 0.3%
Natural Assets $169M Good 1.0%
Parks $106M Fair 0.6%
Potable Water $1,926M Fair 11.0%
Recreation $988M Very Good 5.6%
;°"°' Waste $2M Good 0.0%
anagement
Stormwater o
Management $3,229M Good 18.5%
Transportation $7,903M Good 45.2%
Wastewater $2.671M Good 15.3%
(VIARKHAM
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Figure ES - 2 below, provides a visualization of the total asset replacement value by
service.

Natural Assets, $169M,
1.0%

Arts and Culture,
$94M,0.5%

Fire & Emergency

/_Service, $83M,0.5%

Transportation, /’\ General Support Service,

$7,903M, 45% 7 e $274M,1.6%
;‘:‘;gg*r\:“'itﬁz Library, $52M,0.3%
Parks, $106M, 0.6%

Stormwater Recreation, $988M, 5.6%
Management,

Wastewater,
$2,671M,15%

$3,229M, 18% “_ Solid Waste Management,
$2M, 0.01%
= Arts and Culture = Fire & Emergency Service = General Support Service
m Library = Parks = Potable Water
u Recreation ® Solid Waste Management ® Stormwater Management
m Transportation = Wastewater m Natural Assets

Figure ES - 2: Replacement Value Distribution by Service
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Figure ES - 3 provides a visualization of the average asset age as a proportion of the
average asset estimated service life (ESL), by service."

Wastewater | IR Age: 34.5yrs | ESL: 90 yrs

Transportation |l Age: 33.7 yrs | ESL: 56.2 yrs
stormwater Management [ I Age: 32.7 yrs | ESL: 89.9 yrs
solid waste Management || I Ace: 35.8yrs | ESL: 149.9yrs

rRecreation || I ~cc: 29.9yrs | ESL: 196.7 yrs
Potable Water | Ace: 31.5yrs | ESL:81.7 yrs
Parks _ Age: 17.2 yrs | ESL: 38.3 yrs
Library [ Ace: 24.7 yrs | ESL: 97.7 yrs
General Support Service | Ace: 413 yrs | ESL: 1736 yrs
Fire & Emergency Service || Acc: 219 yrs | ESL: 127.5yrs
Arts and Culture | Acc: 41.9yrs | ESL: 190.8 yrs

0 50 100 150 200 250

W Average Age H Average ESL

Figure ES - 3: Average Age as a Proportion of Average Estimated Service Life (ESL) by Service

" Natural assets are not included in this figure, as the City’s Natural Assets Inventory and Evaluation Study did not
provide installation dates, ages or service life for these assets.
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Figure ES - 4 provides a visualization of the value of major asset construction or
procurement, by decade, within each service?.

$4,500,000,000

$4,000,000,000

$3,500,000,000

$3,000,000,000
$2,500,000,000
$2,000,000,000
$1,500,000,000
$1,000,000,000

$500,000,000

1800 1910 1920 1930 1940 1950 150 1970 1980 1980 2000 2010 2020

B Arts and Culture M Fire & Emergency Service  ® General Support Service Library
M Parks m Potable Water M Recreation M Solid Waste Management
W Stormwater Management M Transportation B Wastewater

Figure ES - 4: Age Distribution by Installation Decade of All Assets

2 Natural assets are not included in this figure, since the City's Natural Assets Inventory and Evaluation Study did not

provide installation dates are for these assets.
(4
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Figure ES - 5 and Figure ES - 6 below provide a visualization of the distribution of asset
performance considering either asset age or rated physical condition over five (5)

performance categories for the City as a whole, and then by service. Definitions of
performance categories are provided in Section 5 in the AMP.

$509M, 3%

Age-Based: Beginning of Life
$5,488M, 32% Assessed Condition: Very Good
Age-Based: Early Life

Assessed Condition: Good

$3,351M,

19 Good

Age-Based: Mid-life
Assessed Condition: Fair

Assessed Condition: Poor

Age-Based: Approaching or at end of life
Assessed Condition: Very Poor

- Age-Based: Past Mid-life

Figure ES - 5: Performance Distribution of All Assets
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Figure ES - 6: Performance Distribution of All Assets by Service

1.3. Levels of Service

Levels of Service (LOS) are a measure of the degree to which an asset meets functional
or user requirements. Levels of service reflect documented approved or endorsed
performance or service measures, which are articulated or reflected in a number of
policy documents (i.e. plans or studies). The City has developed an LOS strategy, which
documents the approach the City takes to monitor and report on these LOS. As part of
that strategy, Levels of Service are regularly reviewed and updated to ensure that they
reflect the current landscape at the City, which may take into account items such as
Council directives, changes in policy or resource/funding constraints.

LOS measures were established for each service area to determine if service levels are
being met. These measures were developed to be asset-focused and based on
customer expectations and values, available asset data, and factors that support
decision-making. Typically, LOS are measured in terms of parameters that reflect
social, political, legislative, environmental, and economic outcomes that an organization
delivers.

The full suite of LOS measures for each service area are presented in Appendix A to
Appendix K of this AMP document. The current performance reported in these sections

(ViARKHAM

Sustainability & Asset Management



w City of Markham
<I 'ARKHAM Executive Summary
take into account data for year ending 2023, unless otherwise stated. The LOS
framework is presented as three tables within this AMP:

e Customer Values: summarizes the different customer expectations of each
service

e Customer LOS: contains a suite of LOS measures that focus on customer
experiences that use language that is familiar to the community.

e Technical LOS: details measures that the City uses to understand if it is
managing assets to the level appropriate to meet community expectations. Note
that technical LOS are linked to significant activities within the asset lifecycle and
include the following: Acquisition, Operation, Maintenance, Renewal, Disposal,
Service Improvement and Non-Infrastructure.

1.4. Risk Management Strategy

As part of the development of this AMP, a risk management strategy was developed to
assess the risk of the City’s asset portfolio to meet LOS goals. This was done by
evaluating the likelihood of failure (LOF) and consequence of failure (COF) of each
asset using a standardized framework. The risk management strategy was developed to
provide the City with a formal and standardized methodology in assessing asset risk
across all assets and service areas.

LOF represents the likelihood of an asset failing, relative to a specific failure event. For
the purposes of this AMP, asset failure refers to failure due to poor performance,
resulting in the asset no longer functioning as intended, and/or inability to provide its
intended service. Therefore, the LOF of an asset is linked to its performance.

The COF framework defines the consequences that may occur should an asset fail or
stop providing its intended service. The City’s COF framework contains evaluation
criteria, which were developed using a “triple bottom line” analysis, which evaluates the
financial, social, and environmental consequences of asset failure.

Using the LOF and COF frameworks, LOF and COF scores can be assigned to each
asset, on a 5-point rating scale. When the LOF and COF ratings are combined, an
overall asset risk score ranging from 1 to 25 is determined. Detailed definitions of LOF,
COF, risk, and the associated frameworks/rating scales are provided in Section 7.
Table ES - 2 summarizes the risk scores for all assets within the scope of this AMP. It
detailed the total replacement value of assets within each combination of LOF and COF
ratings.

The City’s Risk Management strategy has identified some assets that are considered
“high” risk. Through regular business and operational planning processes, the City
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ensures that attention is given to critical or high risk assets, and that initiatives are

implemented to ensure that the needs of critical asset are addressed so as not to
compromise the safety of the public, legislative compliance or other matters of concern.

Table ES - 2: Risk Score Distribution for All In-Scope Assets

Consequence of
Failure

$5,454,525,842
[ (31.2%)
.‘-3‘; $3,311,036,193 $255,067,034 $2,836,032 $6,431,654,960
L (18.9%) (1.5%) (0.0%) (36.8%)
g $1,810,301,790 $1,416,588,023 $64,263,249 $10,272,917 $3,406,529,006
o (10.3%) (8.1%) (0.4%) (0.1%) (19.5%)
-% $779,715,138 $800,439,302 $55,494,129 $0 $1,688,574,503
X (4.5%) (4.6%) (0.3%) (0.0%) (9.6%)
- $221,004,523 $238,252,867 $11,887,192 $516,916,321

(1.3%) (1.4%) (0.1%) (3.0%)
$415,966,277 $7,732,175,659 $8,800,317,745 $536,632,001 $13,108,949
Subtotal S0
(2.4%) (44.2%) (50.3%) (3.1%) (0.1%)

I Very Low Risk (1-5)
Low Risk (6-10)
Medium Risk (11-15)
High Risk (16-20)

I Very High Risk (21-25)

1.5. Lifecycle Management Strategy and Forecasting

The City’s lifecycle strategy is a set of planned actions or activities performed on assets
to provide LOS in a sustainable way, while managing risk, and at the lowest lifecycle
cost. These activities include major asset renewals (such as rehabilitations and
replacements), operations and maintenance, disposals, acquisitions and service
improvements. These lifecycle activities work together to extend asset life, reduce
overall lifecycle costs, minimize risk, and achieve other objectives such as
environmental goals.

Lifecycle model forecasting uses logical assumptions about an asset’s expected or
intended behaviours over time to predict future financial requirements for maintaining
those assets in good working condition in order to provide services. These models
incorporate the City’s lifecycle activities, such as repairs and replacements. As part of
the City’s lifecycle strategy, a set of models has been developed to project future asset
needs. These models are integrated with the City’s LOS and risk management
strategies that inform decision-making into a decision support system (DSS) tool. This
decision support tool combines the City’s asset inventories and current performance
data with the lifecycle, risk, and LOS strategies to forecast future investment (i.e.,
renewals) required to meet asset performance goals (which in turn enables

achievement of LOS goals).
(ViARKHAM
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For the purposes of this AMP, one (1) forecasting scenario was analyzed for the City’s
asset portfolio. This forecast provided insight on the City’s current and forecasted

renewal needs, as it relates to the LOS measures that the City has established. The
following scenario was analyzed in this AMP.

e Scenario: Cost to Maintain Current LOS - This scenario identifies an estimate
of costs that would be required to maintain the current performance of the City’s
assets relative to their established LOS over a 27-year forecast period (i.e. to
2051). The current technical LOS measure (i.e., asset level) that is used in this
analysis is the percentage of assets that are beyond their service life or in a
condition that is considered unfit to provide service. For example, if 90% of the
asset portfolio is currently within its service life (or in acceptable condition), then
the forecasts will identify the amount of funding required to maintain this ratio of
90% of assets within service life/in acceptable condition. Understanding the cost
to maintain LOS at current levels is a requirement of the 2024 milestone of O.
Reg. 588/17. Note that the assumptions used in the modelling reported herein
were based on the best possible understanding of lifecycle behaviours and asset
costing information at the time of writing this AMP. As the City advances its
asset management and data maturity, the outputs reported herein may be
subject to change.

(ViARKHAM
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The forecasting model is primarily related to capital renewal needs, which includes
major asset replacements and significant rehabilitations. The following figure illustrates
the spending forecast for capital renewal and replacement needed to maintain current
technical (i.e., asset) service levels to 2051. The figure illustrates each years’ projected
asset renewal needs. These needs are forecasted based on the City’s lifecycle
forecasting logic and anticipated renewal costs. The dashed line represents the average
annual intervention cost, which is the total cost of all intervention activities over the
entire period, divided by the number of years in the forecast. Note that this forecast
does not include natural assets, since forecasting for these assets was completed
separately in the City’s Natural Assets AMP. Furthermore, as noted above, the outputs

reported herein are subject to change as the City advances its asset management and
data maturity.

Spending Forecast
$400.00

$350.00
$300.00
$250.00

$200.00

$100.00

; IIII IIII IIIII I II I

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051
Year

Intervention Cost ($M)

$150.00

s

E |ntervention Cost (SM) == == Average Intervention Cost (M)

Figure ES - 7: Spending Forecast to Maintain Current Service Levels to 2051
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The following figure illustrates the expected asset performance that is related to the
spending forecast illustrated above. Each bar of this graph illustrates a performance
distribution for a given year of the forecast. Note that natural assets are also not
included in this figure, since they have been analyzed separately within the City’s

Natural Assets AMP. Under this scenario, the City’s overall asset performance remains
at an average rating of “Good” for each of the years of the forecast.
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Figure ES - 8: Performance Forecast to Maintain Current Service Levels t02051

1.6. Financial Strategy

The City’s financial summary identifies the funding levels required for the City to
maintain current service levels across all lifecycle activities that it enacts to provide
services to the community. The financial summary was developed through an analysis
of the City’s historic budgets. Through this analysis, it was determined how much
funding the City has been allocating towards each lifecycle activity type.

The City categorizes their budgets into the following:

e Operating budget: Supports the day-to-day activities and functions conducted to
provide City services. Samples of the expenditures funded from the operating
budget include equipment maintenance, materials supply, and facilities services.
These are expensed within the fiscal year. The total operating activities are the
costs of the activities that can be tied directly with the repair and maintenance of
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the City’s assets. The City’s operating budget also includes contributions to

reserves.

e Capital budget: A comprehensive financial plan that addresses the financial
requirements of growth, major rehabilitations, and replacements of existing
infrastructure.

Using the past 10-years of budget data, a trend of operating and capital expenditures
was identified. This trend was projected forward until 2051 to inform a financial forecast
for the purpose of including it in this AMP. As noted earlier, these figures are part of a
modelling exercise for illustrative purposes, with assumptions subject to change and
refinement as part of annual resource / budget planning process. It was then compared
with forecasted financial lifecycle needs, which were developed from asset lifecycle
estimates provided by City staff. Note that the outputs were not derived from the City’s
Lifecycle Reserve Study outputs, but rather the forecasting models utilized as part of the
Asset Management analysis in this AMP.

1.6.1. Historic Operating and Capital Budgets

The City’s 2014 to 2024 operating, and capital budgets were analyzed to identify a
spending trend. The following tables summarize the historic expenditures from these
past operating and capital budgets.

Table ES - 3: Historic Operating and Capital Budgets

Year Opera_ting Capi_tal Total
Expenditures Expenditures

2014 $306.7M $119.9M $426.6M
2015 $324.4M $102.2M $426.52M
2016 $345.7M $122.9M $468.6M
2017 $358.8M $84.5M $443.3M
2018 $378.5M $77.7M $456.17M
2019 $395.1M $124.7M $519.78M
2020 $410.5M $111.5M $522.0M
2021 $415.7M $103.3M $519.0M
2022 $423.4M $110.3M $533.7M
2023 $444.8M $223.9M $668.7M
2024 $469.4M $118.3M $587.7M

Using this information, the City has established a trend that illustrates an increase in
spending. For illustrative purposes and as a modelling exercise, this can be projected
forward to identify a potential spending profile the City may experience, if it continues to
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increase budgets at current rates. Note that the operating budgets are projected to
increase steadily based on inflation and growth. The capital budgets are underpinned by
needs that have been identified through studies and plans, and therefore exhibit more
peaks and valleys. Although the values fluctuate in the capital budget projections, the

overall trend is positive, indicating that capital spending is anticipated to increase over
time.

1.6.2. Forecasted Operating and Capital Budgets

In order to provide a forecast of required operating and capital needs, an analysis was
used that incorporates the results of the City’s lifecycle forecasts and other forecasts to
understand future projections.

To forecast the operating budget, a high-level analysis was completed, which was
developed using judgement from the City’s finance subject matter experts. This analysis
included a simple increase of 2.5% per year to the operating budget, which reflects an
anticipated growth in this budget due to expected increased need for maintenance and
increases in operating costs that are anticipated to occur over time. This was applied to
the City’s 2024 Operating budget of $469.4M to complete this modelling exercise. Of
note, operating expenditures shown in table ES-3 include annual contributions to the
lifecycle reserve fund, which have been excluded from the 2.5% annual escalation.

To forecast the capital budget, renewals were obtained from the City’s lifecycle
forecasting exercise, as well as the results of the City’s Natural Assets AMP. For other
lifecycle activities (including non-infrastructure solutions, service improvements, etc.)
forecasts were developed by looking at the City’s line-item budget data to determine
recent spending amounts. These amounts were projected forward using the assumption
that spending will be the same in these categories if current service levels are
maintained moving forward.

The following table summarizes the forecasted capital renewal expenditures, based on
required asset replacements and rehabilitations for the City to continue meeting current
service levels. 2024 expenditures are based on the 2024 capital budget. The 2025 to
2051 expenditures were forecasted using the lifecycle forecasting model, as indicated in
the following table.
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Table ES - 4: Forecasted Renewal Expenditures

Year Capital Expenditures Year Capital Expenditures

2024 $43.2M 2038 $99.2M
2025 $22.4M 2039 $90.2M
2026 $57.2M 2040 $83.6M
2027 $58.7M 2041 $332.2M
2028 $70.6M 2042 $120.4M
2029 $69.7M 2043 $97.0M
2030 $31.1M 2044 $368.0M
2031 $46.5M 2045 $167.9M
2032 $75.4M 2046 $103.5M
2033 $82.1M 2047 $96.4M
2034 $93.9M 2048 $84.8M
2035 $102.9M 2049 $122.6M
2036 $81.7M 2050 $91.5M
2037 $83.9M 2051 $292.5M
Total $3,068.8M

Note that the forecasts developed herein are based on a modelling exercise that is
developed and supported by a series of assumptions. Therefore, these results are
subject to change, as the information that supports the model is refined as part of the
City’s ongoing annual resource and budget planning process.

1.6.3. Total Summary

A summary of the trended historical operating and capital budgets was compared to the
forecasted operating and capital needs. This provides an understanding of current
spending projections as they relate to forecasts to maintain current levels of service
moving forward. The following figure illustrates this comparison. The trend lines
represent forecasted budgets, and the bars represent forecasted needs.
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Figure ES - 9: Forecasted Expenditures — Maintain Current LOS

The total trended budgets equate to $24,462M over 27 years (an average of $873.7M
per year). The total forecasted needs equate to $24,208M over 27 years (an average of
$864.6M per year).

This comparison illustrates a potential funding variance between anticipated (trended)
spending vs. forecasts. The variance between the trended and forecasted budgets is
approximately 3.5% annually, which indicates that the City’s trended budgets should be
adequate to maintain current service levels into the future.

As noted above, the forecasts developed herein are based on a modelling exercise that
is developed and supported by a series of assumptions, and therefore is subject to
change as the information that supports this modelling is refined as part of the City’s

ongoing annual resource and budget planning process.
2
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For this AMP, the analysis was focused on the financial needs related to maintaining
current levels of service. The City’s forthcoming 2025 AMP will complete an analysis to
define proposed Levels of Service, and the costs associated with them. This
forthcoming AMP will also provide the City with an opportunity to review and refine
asset information and assumptions that supported the development of this AMP.

1.7. Improvement Plan

As part of its Asset Management program, the City has completed a detailed maturity
assessment on their AM processes and practices. The maturity assessment was
performed against the City’s AM Framework, provided in Figure 2-1. The purpose of the
maturity assessment was to identify areas to advance the City’s AM System and
program. The assessment framework was aligned to the Institute of Asset
Management’s Maturity Assessment Framework. This framework was used to assign
ratings of O (Innocent) through to 5 (Excellent) to each major AM process. The full
methodology of the maturity assessment will be detailed in the City’s forthcoming Asset
Management Strategy document which is currently being developed.

Overall, the City’s current state of practice when analyzed using this framework was
rated as “1 — Aware”, to “2 — Developing”. The City aspires to mature its asset
management planning capabilities to a “3 — Core” rating.

The results of this assessment in conjunction with the development of this AMP were
used to identify areas for improvement. The Improvement Plan of this AMP summarizes
the key activities and initiatives for the City to undertake to continually improve the City’s
asset management system and future iterations of the AMP. The City has identified
initiatives related to the following categories to increase the maturity of its AM system,
and by extension, future iterations of this AMP. The following themes have emerged:

e Defining and evaluating asset management governance, roles and
responsibilities

e Consistent and formalized standards, processes and procedures
e Improved data and information

e Formalized resource planning

e Improved demand/ growth analysis

e Stakeholder engagement
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e Implement/develop supporting systems, tools and integrations (ex. decision
support systems)

As the City undertakes and completes these initiatives, the overall maturity of the AM
System will improve and the confidence of the AM analyses that support this AMP will
increase.

Part of the City’s AM program is to adopt a culture of continual improvement to ensure
that AM planning processes are reviewed regularly to evolve as needed to suit the
City’s changing landscape, as well as improve the confidence in the AM analyses that
support this AMP and future AMPs. The City’s improvement plan is a significant step
forward in adopting this culture.

1.8. Closing Remarks

The City of Markham is a relatively young municipality, evidenced by Figure ES-4 which
illustrates that the majority of its assets have been constructed/acquired since the
1970s. As a young municipality, the majority of the City’s asset portfolio on average is
within the early stages of its service life (refer to Figure ES-3). On average, the City’s
infrastructure is in a “Good” performance state (Figure ES-2), which is a reflection not
only of the fact that the City is relatively young, but also that the City has been
successful in managing its assets to ensure that they are fit for service and providing
appropriate services to the community.

The City has a robust, annual lifecycle planning process, which has been put in place to
assist the City in taking a proactive approach to planning for and managing its state of
infrastructure into the future. The City’s overall asset performance is a reflection of this
process.

Although the City has some assets in a poor and very poor performance state, it is
important to note that this does not necessarily mean that assets are not fit for service.
Through condition assessments and other asset monitoring exercises, the City identifies
if any needs are required to ensure that these assets can remain in service. As assets
near the end of their life, and enter poor or very poor performance states, the frequency
of monitoring and maintenance may increase compared to assets that are near the
beginning of their life or are in very good/good performance states. This is a normal
practice that occurs in all municipalities.

The City always operates in a manner to ensure that services are provided safely by
managing and maintaining its poor/very poor performance assets. City staff pay close
attention to assets that have poor/very poor performance states and/or are high risk, to
ensure that they implement appropriate initiatives to protect the safety of the public,

meet legislative compliance and address any other matters of concern.
\)
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Note that within this AMP, assets have been included that are considered consumables,
which have a short service life where information was available. The City’s Asset

Management program can assist the City in understanding how to manage these assets

by developing processes and data to better-understand consumable asset risk and
ensuring that the City’s investments minimize risks and maximize levels of service.

The forecasting exercise completed in this AMP provides the City with an estimate of
financial needs over the next 27-years. Note that the forecast is based on a modelling
exercise that is underpinned by assumptions and asset information that is subject to
change. As the City continues to refine the information that supports this AMP during
annual resource and budget planning processes the fidelity of the models will improve.

As part of the closing remarks this AMP reiterates the following points:

o The City pays close attention to, and implement initiatives as part of, normal
business to ensure assets are safe, meeting legislative compliance, etc.

« The forecasts are based on a modelling exercise underpinned by assumptions
and information subject to change and refinement as part of the annual resource
/ budget planning process.

e As part of the 2025 AMP and continuous improvement efforts, there will
be an opportunity to review and refine assumptions, estimates, etc.

A key piece of this AMP is the City’s Improvement Plan. It sets up a series of actions for
the City’s AM program to mature and provide better data/analyses to support better
decision-making. Through continual improvement initiatives, including the development
of the City’s forthcoming 2025 Asset Management Plan, the City has an opportunity to
revise and refine the information and assumptions that underpin this AMP.

Furthermore, this AMP represents a significant step forward in the City’s AM journey. It
has introduced key asset management analyses that support better decision-making.
Particularly, the City has enacted a framework to record and monitor levels of service,
which is paired with an investment forecast and financial summary. The City will
continue to monitor its levels of service against its spending, to better understand how
services are being delivered, and how assets are being managed. Asset management
is a journey, and the processes and data that it provides will ensure the City continues
to keep a proactive approach to providing services to the community.
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2. Introduction

The City of Markham (the City) is a municipality in the Region of York (the Region),
adjacent to Toronto’s northern border and part of the Greater Toronto Area (GTA). The
City currently has a population of over 353,000 and a land area of 212 square
kilometers. Markham is located in the south of the Region and shares borders with five
(5) other municipalities: the City of Richmond Hill; the Town of Whitchurch-Stouffville;
the City of Vaughan; the City of Pickering; and the City of Toronto.

Due to its proximity to Toronto, Markham has experienced significant development over
the last several decades. As a result, Markham’s population has grown substantially,
particularly after the opening of Highway 404 in the mid-1970s. The City is projected to
grow to approximately 610,500 residents and host 301,600 jobs by 2051.

As a result of this growth, and as part of its planning practices, the City has taken a
proactive approach to asset management planning. Asset management planning
assists the City in understanding the ways in which it should maintain its infrastructure,
with the objective of delivering high quality services to the community.

The City first formally documented some of its asset management planning practices as
part of its original Asset Management Plan (AMP) — developed in 2016. The
development of this AMP was driven by the 2014 renewal of the Municipal Funding
Agreement. As part of this renewal, municipalities were mandated to create an AMP by
December 31, 2016 to be eligible for Canada Community Building Funds.

In January of 2018, Ontario Regulation 588/17 (O.Reg. 588/17): Asset Management
Planning for Municipal Infrastructure came into effect. The regulation sets out
requirements for municipal asset management planning to help municipalities better
understand their infrastructure needs and inform infrastructure planning and investment
decisions. This regulation offered the City another opportunity to continue developing its
asset management practices through the advancement of its asset management
program and further documentation of AM practices in a series of AMPs. In 2021, the
City prepared an AMP in compliance with O. Reg. 588/17, which exceeded the
minimum scope requirements of the regulation by including additional asset classes
over and above what was mandated.

This AMP has been developed to meet the 2024 requirements of O.Reg. 588/17. It is an
output of several AM processes as well as a guiding document for service delivery and
continual improvement for the AM Program. Relevant documents that support the Asset
Management Program include the following, which can be made available upon
request.
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e City of Markham Strategic Plan

e City of Markham Official Plan and Secondary Plans

e City of Markham Asset Management Policy

e City of Markham Asset Management Plan

¢ Integrated Leisure Master Plan

e Digital Markham Strategy

e Greenprint, Markham’s Community Sustainability Plan
e Library Strategic Plan

e Active Transportation Master Plan

e Pathways and Trails Master Plan

e Corporate Energy Management Plan

e Municipal Energy Plan

e Region of York Transportation, Water and Wastewater Master Plans
e Region of York Official Plan

Figure 2-1 below is the City’s asset management framework. It provides a visual
representation of the various processes and activities within the City that make up all of
its Asset Management practices. Note that it details the cyclical processes that form part
of service delivery at the City, illustrating the feedback loop wherein the outputs of
service delivery feed into the business drivers that drive further planning work.
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Information Procurement, People e.g. Road, Water, Waste, Facilities, etc.

Systems & Data Finance & Resources
Management Administration Management

Asset Creation | Operations &
& Acquisition | Maintenance

4 4

M EXCELLENCE
WS MARKHAM

Business Outcomes

Customer Operational Financial
SERE] Excellence ST ETIEIENET Performance

Figure 2-1: The City of Markham’s Asset Management Framework

2.1. Objectives

The City of Markham is actively working to improve its Asset Management (AM)
Program through various initiatives. By maturing the AM Program, the City will continue
making data driven decisions in order to meet its strategic goals and deliver services in
a responsible and sustainable manner which supports the livelihood of its residents,
attracts businesses, and maintains the vibrancy of Markham.

One such initiative is this Asset Management Plan (AMP), which has been developed in
compliance with O.Reg.588/17 and in alignment with the City’s 2020-2026 Strategic
Plan.

This AMP was developed in alignment with the organizational objectives outlined in the
City’s Strategic Plan, the current LOS being provided, and the asset management
activities and processes currently performed to provide the intended LOS to the
community.
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2.2. Purpose

Asset management (AM) is the coordinated effort of the City of Markham to realize
value from its assets in the form of the services they provide. It includes an integrated
set of business processes that support decision making regarding acquiring, operating,
maintaining, renewing, replacing, and disposing of infrastructure assets. It is an ongoing
practice that is not limited to individual studies or reports. It is a way of doing business
that provides the means through which the City’s high-level strategic goals relate to the
day-to-day activities of staff. The AMP helps guide the next step in the City’s asset
management journey to further develop and mature the City’s AM program.

The purpose of this AMP s to:

e Meet the requirements of O. Reg. 588/17.

e Support the line of sight between the organization’s strategic objectives, Council
approved plans and initiatives, and asset investment needs.

e Report on and understand the current state of the City’s assets.

e Document the City’s current LOS and related performance measures.

e Document lifecycle management strategies that the City applies to assets to
maintain service levels.

e Determine the funding required for the City to undertake lifecycle management
strategies and sustain current levels of service.

e Determine any funding shortfalls between planned spending and required
funding.

e Provide recommendations to meet future O. Reg. 588/17 requirements and to
continually improve the City’s asset management processes.

2.3. Scope

The assets included within the scope of the City’s 2024 AMP are illustrated in Figure
2-2. The assets are organized into an asset hierarchy that details the relationship
between the assets and the services that they support. The following figure details the
services that the City provides and their associated assets. Detailed asset hierarchies
are provided in Appendices A to K.
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9 ARTS & CULTURE

ARTS & CULTURE
Includes facilities and furnishings, fixtures and equipment
assets that support programs and service delivery.

o FIRE& EMERGENCY SERVICE

FIRE & EMERGENCY SERVICE
Includes fire stations and furnishings, fixtures, and
equipment assets that support service delivery.

FLEET
Includes fire apparatus and fire fleet.

@  GENERALSUPPORT SERVICE

ADMINISTRATION
Includes facilities and furnishings, fixtures & equipment that
support programs and service delivery.

FLEET
Includes fleet, furnishings, fixtures, and equipment that
support service delivery.

INFORMATION TECHNOLOGY
Includes fleet, furnishings, fixtures, and equipment that
support service delivery.

O LIBRARY

LIBRARY

Includes library branches and the furnishings, fixtures, and
equipment assets that support programs and service
delivery.

Q NATURALASSETS

NATURAL ASSETES

Includes terrestrial natural assets (e.g. forests, woodlands,
wetlands, meadows/prairies, open bluffs, beach bars),
manicured open spaces and agricultural land assets.

9 PARKS

PARKS

Includes park amenities, barriers (fencing and retaining
walls), facilities (warehouses, washrooms, works yards),
furnishings, fixtures & equipment, lighting, and site servicing
(irrigation system) assets that support service delivery.

Figure 2-2: Asset Hierarchy of In-Scope Assets

City of Markham

Introduction

=] POTABLE WATER

WATER DISTRIBUTION

Includes water distribution devices (suspended watermain
insulation), mainline assets (valves and watermains), and
services (fire hydrants and meters).

WATER MANAGEMENT
Includes water management devices such as auto flushing
stations, bulk water sales stations, and sampling stations.

& RecreaTion

RECREATION

Includes facilities such as community centres, sports
facilities, warehouses, etc. and furnishings, fixtures &
equipmentthat support programs and service delivery

o SOLID WASTEMANAGEMENT

SOLID WASTE COLLECTION
Includes collection facilities, fleet, and furnishings, fixtures &
equipment that support and service delivery.

> STORMWATER MANAGEMENT

STORMWATER COLLECTION
Includes pump stations and mainline assets (appurtenances
and storm sewers) that convey stormwater.

STORMWATER MANAGEMENT

Includes stormwater management devices (hickenbottoms,
orifice control, and rain gauges) and stormwater
management facilities.

@ TRANSPORTATION

ACTIVE TRANSPORTATION

Includes municipal structures (boardwalks, bridges, and
culverts) and walking and cycling assets (pathways,
sidewalks, and trails).

VEHICULAR TRANSPORTATION

Includes barriers, lighting, municipal structures (bridges and
culverts), roads, and traffic management assets (signals and
equipment, signage and mounting systems, traffic calming
assets, and markings).

(- WASTEWATER

WASTEWATER COLLECTION
Includes pump stations and mainline assets (maintenance
holes and sanitarysewers).
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To complete the analyses that are reported in this AMP, the City utilized its asset
inventory data that was current to year-end 2023. Therefore, the findings in this AMP

are based on 2023 data, and as a result, any renewal work that the City has undertaken
in 2024 is not reflected in the outputs of this AMP.

2.4. Planning Horizon

This AMP covers a planning horizon of 27 years ending at 2051. This horizon aligns
with the City’s Official Plan. Note that the requirements of O. Reg. 588/17 require asset
management plans to cover a 10-year time horizon. This AMP looks beyond the
minimums specified by the regulation.

Note that due to the ongoing regulatory milestones of O. Reg. 588/17, a supplementary
version of this AMP is required to be developed for July 1, 2025, that will outline
proposed levels of service, identify what activities will be required to meet the proposed
levels of service, and a financial strategy to fund these activities.

O. Reg 588/17 requires municipalities to prepare an AMP at least once every five (5)
years following the completion of its 2025 AMP. As part of the City’s asset management
approach, the City endeavors to review its AM practices on a more regular basis to
continually assess appropriate levels of service and integrate improved condition
assessment strategies so the AMP can be used to support long-term planning.

2.5. AMP Overview

The AMP is structured to provide consistency and ease of understanding for readers.
The structure and content within this AMP are influenced by several guidelines and best
practices, including:

e Province of Ontario Guide: Building Together — Guide for Municipal Asset
Management Plans

¢ Institute of Public Works Engineering Australia (IPWEA) guidelines and
resources; and,

¢ |Institute of Asset Management (IAM) guidelines.

All of these resources and guidelines are in alignment with the International
Organization for Standardization (ISO) 55000 series of standards pertaining to asset
management.

Sections 5 to 9 provide the overall State of the Infrastructure (SOTI) analysis, levels of
service (LOS), risk management strategies, lifecycle management strategies, lifecycle
forecasting, and financial summary for the City as a whole.
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Appendices A to K provide the SOTI analysis, LOS, risk management strategies,
lifecycle management strategies, and lifecycle forecasting for each individual service
area, further broken down by specific asset classes.

3. Alignment with Organization Goals

3.1. Asset Management Policy

In 2019, the City established their AM Policy documenting their commitment to practice
sound asset management principles and practices to meet strategic goals and
objectives. The City aims to deliver services in a socially, economically and
environmentally responsible manner. The City is in the process of updating the policy as
part of its requirements to update the document every 5-years under O.Reg. 588/17.

By practicing asset management, the City hopes that customers are confident in how
the City manages assets, that assets are considered across all related services, that
asset risk is considered when prioritizing projects, that lifecycle costs and risks are
reduced while providing services at appropriate levels of service, and that decisions
made today will put the City in a position for assets to meet future challenges.

The City’s AM Policy identifies the objectives and goals of the AM Program to guide AM
at the City. These include:

A. Align Asset Management practice with the City of Markham’s Strategic Plan,
Building Markham’s Future Together (BMFT), and other key strategic documents,
including the Greenprint, Markham’s Community Sustainability Plan, and the
Official Plan.

B. Ensure strong governance, accountability and transparency by:

a. Demonstrating to owners, customers and stakeholders that services are
delivered effectively and efficiently.

b. Providing a transparent and auditable basis for making service/risk/cost
trade-off decisions.

c. Improving accountability for the use of resources through performance
and financial metrics.

C. Make effective and long-term sustainable decisions by:

a. Having robust information/documentation to supportevidence-based
decisions.

b. Considering viable options and all aspects of decisions.

c. Ensuring total cost of ownership is the basis of decision-making processes
so that emphasis is placed on sustainable long-term efficiencies rather
than short-term gains

D. Provide customer service by:
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a. Defining level of service in consultation with stakeholders.
b. Ensuring service delivery meets the defined level of service.
E. Manage risk effectively by:

a. Understanding the risks related to asset management and service delivery
and applying a framework to prioritize risk mitigation.

b. Developing and implementing risk management strategies.

c. Demonstrating compliance with legal and regulatory requirements.

F. Demonstrate fiscal stewardship and financial efficiency through:

a. Balancing cost, risk and service performance to achieve the lowest total
cost of ownership.

b. Updating the Life Cycle Reserve Study annually to determine if there are
sufficient funds in the reserve to sustain the future replacement and
rehabilitation requirements of the City’s assets for the next 25 yearsbased
on known inflows and outflows.

G. Provide excellent sustainable community planning and infrastructure
management to accommodate growth

3.2. 2020 — 2026 Strategic Plan

Building Markham’s Future Together is the City of Markham’s 2020-2026 Strategic Plan.
The Strategic Plan was approved on May 1, 2024, following months of consultation with
Members of Council, Markham staff, community and business stakeholders and the
general public. The Strategic Plan is the blueprint for how City Council and Senior Staff
will make thoughtful decisions about the City’s future to ensure its success.

In 2019 and 2023, the City conducted community engagement with residents,
businesses, and community stakeholders. There were over 2,000 survey responses
which informed the strategic priorities established by the City. This resulted in the 2020-
2023 Strategic Plan and the revised 2020-2026 Strategic Plan. The Strategic Plan
focuses on four goals:

e Goal 1 - Exceptional Services by Exceptional People: We embrace a bold
and innovative culture that empowers and inspires excellent services within a
collaborative and healthy work environment.

e Goal 2 - Engaged, Diverse, Thriving & Vibrant City: We are an inclusive city,
engaging everyone in building a livable, caring and culturally vibrant community
while respecting our past. We enable a strong economy; we proactively work to
attract investment in our community; and we effectively manage change to meet
future needs.

e Goal 3 - Safe, Sustainable & Complete Community: We strive to achieve
complete communities with an excellent quality of life. We ensure community
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safety and enhance the natural environment and built form through sustainable
integrated planning, infrastructure management, and services.

e Goal 4 - Stewardship of Money & Resources: We demonstrate exceptional
leadership using sound, transparent and responsible fiscal & resource
management, and policy development to mitigate risks while enabling efficient
and effective service delivery.

The Strategic Plan outlines the actions the City will undertake to achieve each goal.
These include holding more community events, implementing strategies and master
plans, the implementation of new technology, and many more. The City has also
documented a number of metrics to report against (e.g., overall customer satisfaction
(internal and external services) taken from Department Surveys completed each year
for each goal so the City can measure their success.

This AMP was developed using a service-centric approach, and by doing so it aligns
asset management to service delivery, which in turn is connected to the City’s Strategic
Plan. All the frameworks and strategies that have been put in place to support this AMP
have been completed in alignment with the Strategic Plan.

3.3. Ontario Regulation 588/17

In January of 2018, Ontario Regulation 588/17: Asset Management Planning for
Municipal Infrastructure came into effect. The regulation sets out requirements for
municipal asset management planning to help municipalities better understand their
infrastructure needs and inform infrastructure planning and investment decisions.

The regulation will be phased in over a total of six years and in 2025 will culminate in
the development of an AMP that addresses the investment needs for all infrastructure
assets owned by the City. Key legislative deadlines for all Ontario municipalities are
provided in Table 3-1 below.

Table 3-1: O. Reg. 588/17 Milestones and Timelines

Date Milestone City Status

July 1, 2019 Prepare and publish a strategic asset management Complete
policy.

July 1, 2022 Develop an Asset Management Plan that details the Complete

cost to maintain current service levels for core
infrastructure assets.

July 1, 2024 Develop an Asset Management Plan that details the Completed herein
cost to maintain current service levels for all other
assets (i.e. non-core Assets).

July 1, 2025 Expand the City’s 2024 AMP to provide further details To be completed in
on all infrastructure assets, including proposed levels of | 2025
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Date Milestone City Status

service and the revenue and expenditure plan to
achieve them.

This AMP has been developed in line with the requirements of O. Reg. 588/17 and
meets the requirements for the July 1, 2024, milestone. This AMP addresses these
requirements as follows:

i. It applies to all assets (including those that are defined as “core assets” in O.
Reg. 588/17).

ii. Itdetails the current performance for Community and Technical LOS specified in
O. Reg. 588/17 (for core assets).

ii. It details current performance for the Community and Technical LOS established
by the City (for all assets).

iv.  Itincludes a summary of replacement costs, average age, and performance (age
or physical condition based) of all assets.

v. ltincludes a description of the City’s approach to assessing the condition of
assets.

vi.  Itincludes a description of the lifecycle activities that need to be undertaken to
maintain current LOS, as well as noting any risks in the delivery of services as

appropriate.

vii.  Itincludes population and employment forecasts as set out in the Region of
York’s 2022 Official Plan.

viii.  Itincludes the estimated capital expenditures and operating costs related to the

lifecycle activities required to maintain current LOS and accommodate growth.

ix. Itapplies a 27-year horizon to these activities and projections (the regulation
requires a 10-year horizon).

X. Itis supported by the best available data at the City from within the last two
calendar years (data has been collated as of year-end 2023).

xi. It will be made available to the public via the City’s website.

3.4. Legislative Requirements

There are many legislative requirements related to the management of assets.
Legislative requirements that impact the delivery of the services are outlined in Table
3-2.

Table 3-2: Legislative requirements

Legislation Requirement

Municipal Act, 2001 | Municipalities are created by the Province of Ontario to be
responsible and accountable governments with respect to
matters within their jurisdiction and each municipality is given
powers and duties under this Act and many other Acts for the
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Legislation Requirement

purpose of providing good government with respect to those
matters.
The powers of a municipality under this or any other Act shall
be interpreted broadly so as to confer broad authority on the
municipality to enable the municipality to govern its affairs as it
considers appropriate and to enhance the municipality’s ability
to respond to municipal issues.
A lower-tier municipality and an upper-tier municipality may
pass by-laws, subject to the rules set out in subsection (4),
respecting the following matters:
1. Governance structure of the municipality and its local
boards.
2. Accountability and transparency of the municipality and
its operations and of its local boards and their

operations.

3. Financial management of the municipality and its local
boards.

4. Public assets of the municipality acquired for the
purpose of exercising its authority under this or any
other Act.

5. Economic, social and environmental well-being of the
municipality, including respecting climate change.

6. Health, safety and well-being of persons.

7. Services and things that the municipality is authorized to
provide under subsection (1).

8. Protection of persons and property, including consumer
protection. 2006, c.32, Sched. A, s.8; 2017, c.10,
Sched.1, s.2.

Planning Act, R.S.0O. | The purposes of this Act are:
1990, c. P.13 (@) to promote sustainable economic development in a healthy

natural environment within the policy and by the means
provided under this Act:

(b)l' to provide for a land use planning system led by provincial
policy,

(c) tointegrate matters of provincial interest in provincial and
municipal planning decisions,

(d) to provide for planning processes that are fair by making
them open, accessible, timely and efficient,

(e) to encourage co-operation and co-ordination among
various interests,

(f) to recognize the decision-making authority and
accountability of municipal councils in planning.

Infrastructure for The purpose of this Act is to establish mechanisms to

Jobs and Prosperity | encourage principled, evidence-based and strategic long-term
Act, 2015, and infrastructure planning that supports job creation and training
Ontario Regulation | opportunities, economic growth and protection of the

588/17: Asset environment, and incorporate design excellence into
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Requirement
infrastructure planning. Furthermore, to provide a framewor
for the development and implementation of the City’s
Corporate Asset Management Program. It is intended to guide
the consistent use of asset management practices across the
organization, to facilitate logical and evidence-based decision-
making for the management of municipal infrastructure assets
and to support the delivery of sustainable community services
now and in the future.

By using sound asset management practices, the City will work
to ensure that all municipal infrastructure assets meet
expected performance levels and continue to provide desired
service levels in the most efficient and effective manner.
Linking service outcomes to infrastructure investment
decisions will assist the Town in focusing on service, rather
than budget driven asset management approaches.

Ontario Regulation
239/02: Minimum
Maintenance
Standards for
Municipal Highways

The purpose of this Regulation is to clarify the scope of the
statutory defence available to a municipality under clause 44
(3) (c) of the Act by establishing maintenance standards which
are non-prescriptive as to the methods or materials to be used
in complying with the standards but instead describe a desired
outcome by setting out the minimum standards of repair for
highways under municipal jurisdiction.

Development
Charges Act, 1997,
S.0.1997, c. 27

The council of a municipality may by by-law, impose
development charges against land to pay for increased capital
costs required because of increased needs for services arising
from development of the area to which the by-law applies.

Ontario Regulations
104/97, 160/02 and
472/10: Standards
for Bridges

These regulations clarify the procedures and standards that
must be adhered to when designing, inspecting and
maintaining the integrity of municipal structures in Ontario. It
specifies the requirements and standards for bridge designs,
evaluation, construction and rehabilitations. It also mandates
the structural integrity, safety and condition of every bridge
must be determined by at least one inspection every second
calendar year, under the direction of a professional engineer
and in accordance with the Ontario Structure Inspection
Manual (OSIM).

Safe Drinking Water
Act, 2002, S.O.
2002, c. 32, Ontario
Regulation 163/03:
Ontario Drinking

The purposes of this Act are to recognize that the people of
Ontario are entitled to expect their drinking water to be safe
and to provide for the protection of human health and the
prevention of drinking water health hazards through the control
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Water Quality and regulation of drinking water systems and drinking water

Standards and testing.

Ontario Regulation
170/03: Drinking
Water Systems

Ontario Water The purpose of this Act is to provide for the conservation,
geé%rﬁ%%éc’h protection and management of Ontario’s waters and for their
.S.0. , C.

efficient and sustainable use, in order to promote Ontario’s
long-term environmental, social and economic well-being.

0.40

Notably, Ontario Regulation 588/17 has mandated specific levels of service that apply to
core assets. These are provided in Appendix A, Appendix B, Appendix C, and Appendix
D.

3.5. Climate Change and Adaptation

O. Reg. 588/17 requires municipalities to state how they will consider climate change in
their Asset Management Policy. The City’s 2021 AMP recognized that future iterations
of the AMP should consider climate change through the asset management strategies.
The City currently undertakes climate change adaptation and mitigation initiatives, and it
is important that these current initiatives are recognized and considered, and that the
City continues to forecast initiatives that will be needed in the future to adapt its
infrastructure to become more resilient to the effects climate change. Adapting
infrastructure proactively will result in less funding required in overall operations and
maintenance, rehabilitations, and renewals of assets.

3.5.1. Costing Climate Change Impacts to Public Infrastructure Report

In 2023, the Financial Accountability Officer (FAO) published a report analyzing the cost
impacts of climate change on Ontario’s provincial and municipal infrastructure. This
report was developed through the FAO’s Costing Climate Change Impacts to Public
Infrastructure (CIPI) project. Through the CIPI project, $708 billion of public
infrastructure was analyzed. This included buildings and facilities, transportation
infrastructure, and linear storm and wastewater infrastructure.

It is predicted that the province will experience more frequent and intense extreme
rainfall and extreme heat, and fewer freeze-thaw cycles. These climate hazards will
impact the infrastructure by accelerating asset deterioration, resulting in the need for
higher capital investments, more frequent rehabilitations, earlier asset renewals, and
more operations and maintenance activities.

Three strategies were explored in the CIPI project:

¢ No adaptation
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¢ Reactive adaptation: assumes that assets are adapted when replaced at the end
of their useful lives.

e Proactive Adaptation: assumes that asset stewards will adapt infrastructure
either during an asset’s next major rehabilitation or upcoming renewal.

The CIPI report concluded that the following additional funding would be required
annually to maintain Ontario’s public infrastructure:

e No Adaptation: $4.1 billion per year on average
e Reactive Adaptation: $3.5 billion per year on average
e Proactive Adaptation: $3.0 billion per year on average

The proactive adaptation strategy results in the lowest additional required funding per
year and adapts almost all public infrastructure by 2050. The reactive adaptation
strategy leaves most of Ontario’s public infrastructure vulnerable to climate risk though
to the mid-2060s. Adapting infrastructure can reduce the risk of climate-related
infrastructure service disruption.

3.5.2. The City’s Climate Change Initiatives

The City has been undertaking a variety of climate change initiatives, such as policies
and plans to support the mitigation and adaptation of climate change, achieving $2M in
utility savings and $1.6M in revenue, and is recognized for its leadership in
sustainability, energy, and climate action through receiving over a dozen rewards. On
February 3, 2020, the City of Markham expressed its solidarity with the almost 500 local
governments in Canada that have declared Climate Emergencies. The City recognizes
the urgency of climate change and is committed to implementing and completing
climate change mitigation and adaptation initiatives.

The City’s current climate change initiatives include:

e Net Zero Facility Program

e Erosion site inspections

e Condition inspections of suspended watermains

o LEED Silver certification for new buildings

e Installing LED fixtures for streetlights

e The 30-year city-wide Flood Control Program to improve storm drainage and
limit surface and basement flooding risks in urban areas

e Using solar and geo-thermal energy sources and building automation

e The development of a community-scale distributed geothermal energy system
for heating, cooling and domestic hot water in the Berczy-Glen neighbourhood

¢ Planting new trees to reach a target of 30% tree canopy

The City’s climate change mitigation goals are laid out in the following documents:
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e The Greenprint: Markham’s Community Sustainability Plan is a 50- to 100-year
plan for the City to achieve an environmentally, economically, socially and
culturally vibrant community. This plan documents a total of 12 sustainability
priorities and 23 objectives that the community will work towards to meet its
vision of sustainability. These objectives include creating a culture of walking,
cycling, and transit usage, reaching 30% tree canopy and vegetation coverage
city-wide, achieving net-zero energy, water, waste, and emissions by 2050, and
more.

e Building Markham’s Future Together (BMFT): ensure business continuity of our
services and infrastructure, and enable community resilience and safety

e Municipal Energy Plan: targets to achieve net zero energy emissions by 2050

e Corporate Energy Management Plan: 5-year plan to improve energy
management and reduce GHG emissions for the City’s corporate operations

3.5.3. Partners for Climate Protection (PCP) Program

As of February 24, 2023, the PCP program has recognized the City of Markham with
Milestone 5 for its corporate assets. This is the final milestone of the PCP framework
demonstrating leadership on energy and greenhouse gas emissions management.
Milestone 5 includes monitoring and reporting results to determine if the City’s initiatives
are working and if targets will be met. Since 2013, the City has implemented more than
200 initiatives that are saving energy, GHGs and utility costs. The PCP framework is
provided below.
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MILESTONE 2:

SETTING
A TARGET
MILESTONMNE 1:
CREATING AN
INVENTORY
MILESTONE 3:
DEVELOPING
A PLAN
MILESTONE 5:
MONITORING
THE IMPACT
MILESTOMNE 4:
IMPLEMENTING
ADVANCING THE
COMMITMENT A PLAN

Figure 3-1: Partners for Climate Protection Program Framework
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4. Future Demand

4.1. Demand Drivers

Drivers of demand include items such as population change, regulations, changes in
demographics, seasonal factors, vehicle ownership rates, consumer preferences and
expectations, technological changes, economic factors, agricultural practices and
environmental awareness.

4.2. Demand Forecasts

The Region of York’s 2022 Official Plan guides growth and development across the nine
municipalities within the Region, including the City of Markham. The Plan provides the
policies to be followed in partnership with the local municipalities to achieve the
Region’s vision of creating “Strong, Caring, Safe Communities”. The Official Plan
includes seven goals:

1. To provide an overview of the Purpose, Regional Vision, Goals, Objectives, and
Key Guiding Principles of the Plan.

2. To enhance York Region’s urban structure through a comprehensive integrated
growth management process that provides for healthy, sustainable, complete
communities with a strong economic base.

3. To protect and enhance the natural environment for current and future
generations so that it will sustain life, maintain health and provide a high quality
of life.

4. To enhance York Region’s urban system through city building, intensification,
and compact and complete communities including employment areas.

5. To protect the Agricultural, Rural and Holland Marsh Specialty Crop Areas and
support the agricultural industry as essential components of the Regionalfabric.

6. To provide the services required to support York Region’s residents and
businesses to 2051 and beyond, in a financially and environmentally sustainable
manner.

7. To ensure resiliency and the ability to adapt to changing economic and
environmental conditions and increasing social diversity.

The Region’s Official Plan outlines the population and employment forecasts to 2051 in
Table 4-1.
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Table 4-1. Population and Employment Forecasts for the City of Markham (Region of York Official Plan)

Markham 2021 2031 2041 2051
Population 349,000 416,300 496,700 610,500
Employment 190,300 221,200 258,500 301,600

These forecasts represent a population growth of 75% over 30 years and an
employment growth of 58% over the same period. Growth within Markham will primarily
be accommodated through development within designated growth areas (typically green
fields) and intensification within strategic growth areas (Yonge Street corridor, etc.).

To support asset management requirements and inform more granular financial
planning, City staff developed growth projections that align the City’s land use policies
with the population and employment projections noted above. Preliminary projections
suggest possible asset growth needs averaging a 74% increase across all portfolios
with resource needs averaging a 70% increase. Further granularity of growth
projections is shown in Figure 4-1 and Table 4-2 below.

Assets Growth % Resource Growth %

B

85%
39%

84%
—
Facilities Library (308%) m Fleet General & Fire (40%) m Resources (70%)
m Park Amenities (102%) m Storm Sewer (39%) Service/ Programming (85%)
m Sidewalks, Cycling, Walkways and Paths (97%) Admin (84%)
® Fire Stations (87%) Watermain (38%) Managing Assets (39%)

® Facilities Recreation (51%) M Facilites General (24%)

m Roads (47%) W Sanitary Sewer (9%)

m Parkland (43%)

Figure 4-1: Growth and Resource Projections
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Table 4-2: Growth Projections by Service/Subservice

City of Markham

Future Demand

Subservice Anticipated Growth %
All - Admin (84%)
All - Managing Assets (39%)
All - Service/ Programming (85%)

T . Vehicular Roads (47%)
ransportation .
Transportation

- Active Sidewalks, Cycling, Walkways and
UG Transportation Paths (97%) YEne ’
Potable Water - Watermain (38%)
Stormwater - Storm Sewer (39%)
Management
Wastewater - Sanitary Sewer (9% under review)
Parks - Parkland (43%)
Parks - Park Amenities (102%)
General Support Fleet Fleet General & Fire (40%)
Service
Fire & Emergency |- Fire Stations (87%)
General Support Facility Facilities General (24%)
Service
Recreation Facility Facilities Recreation (51%)
Library Facility Facilities Library (308%)

This growth in asset base will require additional funding and resourcing to adequately
support acquisition, operations, maintenance and renewal pressures. The effects of
growth using historical budgeting trends on capital and operating expenditures are
detailed in the financial summary section of this report. Outputs from the previously
noted growth projections will be further evaluated as part of the City’s regulatory
obligation to assess proposed levels of service for July 1, 2025.
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4.3. Demand Impact and Demand Management Plan

Demand for new services will be managed through a combination of managing existing
assets, upgrading of existing assets, and providing new assets to meet demand and
demand management. Demand management practices can include non-infrastructure
solutions, insuring against risks and managing failures.

Opportunities identified to date for demand management are provided in Table 4-3.
Further opportunities will be developed in future revisions of this asset management
plan.
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Table 4-3: Demand Management Plan

Demand Driver

Current Position

Projected Position

Impact on
Services

City of
Markham

Future Demand

Demand Management Plan

Population
Intensification in
Existing Areas and
Population Growth
in New Areas

Ongoing
implementation of
projects to
accommodate for new
and existing growth

The City will continue
to implement projects
to accommodate for
new and existing
growth

Increase cost
pressure for
acquisition,
operation,
maintenance and
renewal

Develop a program to ensure
resources are available to
acquire new infrastructure,
maintain existing and new
infrastructure, and provide
levels of service.

Projects to alleviate
capacity and

Overall increase in

Implementing infrastructure

ViARKHAM

Population congestion issues usage due to gnd upgrading existing

Decreased intensification and are identified through | growing customer mfrastructudredafh -

: : L recommended throu e

Capacity growth may resultin | the City's base, need for City’s infrastructure r%aster
services not being infrastructure master | projects to planning studies and growth
available to all users. | planning studies and | increase capacity | projections.

growth projections.
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4.4. Asset Programs to Meet Demand

Asset acquisition is required to meet future demand from rising population and
employment. These acquisitions will require the City to allocate more resources towards
the operations, maintenance, and renewal of assets for the entirety of the asset’s
lifecycle. The costs associated with new assets in previous years were identified in the
City’s capital budgets and used to forecast costs associated with acquiring new assets
for the 27-year forecasting period.
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5. State of the Infrastructure

The State of Infrastructure section summarizes the assets included in each service
area. This subsection illustrates the current performance of all assets, provides an asset
inventory and valuation and provides a summary of asset age and useful life. The asset
inventory was aligned to the City’s asset hierarchy. The following figure illustrates the
structure of the City’s asset hierarchy. Granular versions of the hierarchy, aligned to
specific services, are provided in Appendix A to L.

Major service that may include

Asset Level 1 : .
multiple departments/subservices

Services, Service
Departments,
and Divisions -
Major operating grou
\— Asset Level 2 . IJ . Egl' S
An asset hierarchy elonging to a holistic service

contains multiple Subservice
levels which are
used to group assets
with similar
characteristics

Detailed classification of assets
Asset Level 3 —— under each functional
group/category that are similar

i4

Functional Group/Category
Strategic

Major category of assets

Asset Level 4 ' that support the subservice

Asset Class

Individual assets that

Asset Level 5 — support the functional
group/category

Asset hierarchy Asset

levels used for

individual asset

records

Tactical

Major parts of the asset

i {
\

Component

Figure 5-1: Asset Hierarchy Structure

5.1. Asset Inventory and Valuation

The first subsection within the State of Infrastructure section reports on the inventory
and valuation of the in-scope assets. This is documented in a table with the following

columns:
(VIARKHAM
44

Sustainability & Asset Management



w City of Markham
<I 'ARKHAM State of the Infrastructure

e Subservice: details the applicable subservice of each asset that is being
reported, as per the City’s Asset Hierarchy (refer to Figure 2-2).

e Asset Category details the general category of assets that is being reported
within each subservice, as per the City’s Asset Hierarchy (refer to Figure 2-2).

e Asset Class groups together similar types of assets that are organized within
each asset category that is being reported, as per the City’s Asset Hierarchy
(refer to Figure 2-2).
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e Replacement Value details the total estimated replacement value (replacement
cost) of the assets for the given asset class in 2023 dollars. This value
represents the full project cost of replacing an asset on a like-for-like basis,
including construction costs, material costs, design/engineering, project
management and contingencies.

e Quantity details the total quantity of assets for the given asset class.

e Average Performance details the average age-based or physical condition of the
assets for the given asset class. This condition is a weighted average that is
weighted by replacement value (see Subsection 5.3 below for a description of
performance categories).

As noted above, the analyses that are reported in this AMP utilized the City’s asset
inventory data that was current to year-end 2023. Therefore, the findings in this AMP
are based on 2023 data, and as a result, any renewal work that the City has undertaken
in 2024 is not reflected in the outputs of this AMP.

5.2. Age and Estimated Service Life

A summary of asset age and installation dates is reported through two figures. The first
reports on average age and average estimated service life (ESL) by asset class, an
example of which is provided below. The average age in this figure is represented by
the horizontal blue bar, and the average ESL is by the horizontal grey bar. Average age
and ESLs are weighted by replacement value for each asset class. This figure is useful
to provide context to the reader regarding the average state of the network in terms of
its age. While age is not always a predictor of an asset’s performance, in general, most
assets begin to deteriorate and require replacement or rehabilitations as they advance
in age. As is illustrated in the following figure, nearly all of the City’s assets are relatively
young on average when compared to their estimated service lives.
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Wastewater _ Age: 34.5 yrs | ESL: 90 yrs

Transportation _ Age: 33.7 yrs | ESL: 56.2 yrs
Stormwater Management _ Age: 327 yrs | ESL: 89.9 yrs
Solid Waste Management _ Age: 35.8 yrs | ESL: 149.9 yrs

recreation [ o 209 yrs | ESL:196.7yrs
Potable Water || Age:31.5yrs | ESL: 81.7 yrs
Parks _ Age: 17.2 yrs | ESL: 38.3 yrs
Library | Ace: 24.7 yrs | ESL: 97.7 yrs
General Support Service _ Age: 413 yrs | ESL: 173.6 yrs
Fire & Emergency Service _ Age: 21.9yrs | ESL: 127.5yrs
artsand cuiture || e 219 yrs | ESL: 190.8yrs

0 50 100 150 200 250

W Average Age ™ Average ESL

Figure 5-2: Average Age/Average Estimated Service Life for each Service Area

A figure reporting on installation dates follows, an example of which is provided below.
The years are separated into installation decades, which helps to visualize the value of
assets by the decade that they were constructed/installed or procured. Note that each
decade of installation may have a corresponding decade in the future where the
infrastructure could reach its end of life and will result in a large financial burden for
replacement needs. In decades with significant construction, the City can expect
significant renewal needs to occur in the future once these assets become aged and
near the end of their service lives. For assets with long lifecycles, many of these needs
are beyond the 27-year forecast included in this AMP. Note that asset performance will
drive the need for major rehabilitation or replacement activities regardless of installation
year (i.e., some long lived assets will experience short service lives for a variety of
reasons).

The following figure illustrates that the City has seen its most significant asset
acquisitions in the 1980s, 1990s and 2000s.
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M Parks Potable Water M Recreation m Solid Waste Management
B Stormwater Management B Transportation B Wastewater

Figure 5-3: Age Distribution by Installation Year of all Service Areas

5.3. Asset Performance

Categories, describing asset physical condition or age state (i.e. performance), were
assigned to all assets across each service area using a common 5-point categorical
rating scale. This scale is aligned to the Canadian Infrastructure Report Card condition
rating scale. Since methods for determining asset performance vary amongst different
asset classes, all existing asset information, whether it be condition ratings or age-
based assessments, were converted to the common 5-point categorical scale for a
standardized and consistent basis to understand asset performance within the AMP.

Table 5-1 illustrates the definitions for each category, aligned to the age-based or
assessed condition state of the assets. Using these categories, Figure 5-4 illustrates the
performance distribution for all assets within the City and Figure 5-5 displays the same
information, further subdivided by the City’s service areas.
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Table 5-1. Overall Performance Rating Scale with Examples

Assessed Useful Example
Age-Based it Description Service Life  Condition
Condition _
Consumed Rating

Beginning of Asset is typically new or recently

0, 0,
Life veny ot rehabilitated. in o 207 L
Condition of assets is acceptable.
Assets are generally in the early stages 20% 1o

Early Life Good of their service life. Assets may show o 2
. o 40%

early signs of deterioration and may
require attention or minor maintenance.

Assets are at the mid-point of their

Mid-Life Fair service life. Assets show some signs of 40% to 3
deterioration that may require attention 60%
and maintenance.
Assets show signs of deterioration and
are beyond the mid-point of their 60% to 4
service life. Ongoing monitoring and 80%
maintenance may be required.
Assets are approaching the end or are
beyond their useful service life and may
Approaching shows signs of advanced deterioration.
or at end of Very Poor Assets may exhibit signs of imminent ~80% 5

failure that can affect service or
increased risk. Extensive monitoring,
rehabilitation and/or replacement likely
required in the near future.

life
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$509M, 3%

Age-Based: Beginning of Life
Assessed Condition: Very Good

$5,488M, 32%

Age-Based: Early Life
Assessed Condition: Good

$3,351M,

19 Good

Age-Based: Mid-life
Assessed Condition: Fair

Age-Based: Past Mid-life
Assessed Condition: Poor

Age-Based: Approaching or at end of life
Assessed Condition: Very Poor

Figure 5-4: Performance Distribution of all Assets
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Figure 5-5: Performance Distribution for all Assets by Service Area

For each service area, the same performance information is reported at a more granular
level in the appendices. The appendices also contain information on how performance
is assessed for each major asset class, as well as the alignment between asset data
and each of the 5 categories listed above.

As noted above, the analyses that are reported in this AMP utilized the City’s asset
inventory data that was current to year-end 2023. Therefore, the findings in this AMP
are based on 2023 data, and as a result, any renewal work that the City has undertaken
in 2024 is not reflected in the outputs of this AMP.
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6. Levels of Service

The following section describes the City’s approach to monitoring and reporting on
levels of service. The purpose of the LOS framework is to provide each service area
with a set of performance measures that can be used to monitor asset performance and
service delivery using measures that are relevant to each service area and will assist
the City in determining if current LOS are adequate, and in the next iteration of the
AMP, what proposed LOS should be. The City’s initial work in developing LOS has
resulted in the development of an LOS framework and a series of preliminary measures.
A preliminary suite of measures has been reported in this AMP, however, the City
expects to build these out and enhance them as it continues to move forward in its
asset management journey.

Customer Research and Expectations

Subject matter experts and other stakeholders were engaged to introduce the concept
of LOS and present a proposed framework, as well as a series of measures that will be
used to monitor service delivery across asset classes. These experts provided context
regarding customer needs relevant to the service areas. The initial suite of performance
measures, as well as additional measures that are under consideration (but are not yet
reported in the City’s AMP) have been designed to align to customer expectations.

Strategic and Corporate Goals

The LOS framework and performance measures were developed in alignment with the
City’s strategic and corporate mission, vision, and goals. The City’s 2020-2026 Strategic
Plan focuses on four goals:

e Goal 1 — Exceptional Services by Exceptional People
e Goal 2 - Engaged, Diverse, Thriving & Vibrant City

e Goal 3 — Safe, Sustainable & Complete Community
e Goal 4 — Stewardship of Money & Resources

Mission Working with the community to provide high-quality municipal
Statement services that meet, if not exceed, the expectations of residents
and businesses.

Vision Markham, the leading Canadian municipality - embracing
technological innovation, celebrating diversity, characterized by
vibrant and healthy communities - preserving the past and building
for the future.
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Values e Cooperation and teamwork

e Focus on continuous improvement

e Respect for the individual

e Process-driven and prevention-based strategic planning

e Primary focus on the customer

e Responsibility to society

e Leadership through involvement

e Factual approach to decision-making
e People encouraged to make a contribution

Customer Values

Service levels are defined in three ways, customer values, customer levels of service and
technical levels of service. Customer Values indicate:

¢ What aspects of the service are important to the customer,
e Whether customers see value in what is currently provided,
o The likely trend over time based on the current budget provision.

The City’s customers refer to anybody who is using the service, including internal and
external customers. Several common themes for Customer Values were identified
across service areas and are documented in the table below.

Table 6-1: Common Themes for Customer Values and Applicable Services

Customer Values

Service assets are safe and All service areas (including: Arts and Culture, Fire
reliable to use and Emergency Services, General Support
Services, Library, Parks, Potable water, Recreation,
Solid Waste Management, Stormwater
Management, Transportation, Wastewater

Collection)
Service assets are convenient | All service areas.
to use
‘
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Customer Values

Aesthetic Quality Arts and Culture

Fire and Emergency Services
General Support Services
Library

Parks

Recreation

e Transportation

Environmentally sustainable All service areas.

Customer/Community Levels of Service

Customer and community LOS have been developed to report on several key aspects
of service delivery. These aspects include condition, function, capacity, and
accessibility.

¢ Condition: How good is the service? What is the condition or quality of the
service?

e Function: Is it suitable for its intended purpose? Is it the right service?

e Capacity/Use: Is the service over or under-utilized? Do we need more or less of
the assets that make the service possible?

e Accessibility: Is the service convenient and/or available to use? Is the service
easy to use?

Technical Levels of Service

Technical Levels of Service are required to deliver the customer values, and impact the
achieved Customer Levels of Service, and are operational or technical measures of
performance. These technical measures relate to the activities and allocation of
resources to best achieve the desired customer outcomes and demonstrate effective
performance.

Technical Levels of Service can also be referred to as dials or levers that when
increased or decreased, should improve or reduce the state of overall asset
performance documented within the Customer/ community Levels of Service section.

Technical service measures are linked to the activities carried out over the asset lifecycle
and include the following:
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e Acquisition — the activities to provide a higher level of service (e.g. widening a

road, paving a gravel road, replacing a pipe with a larger size) or a new service
that did not exist previously (e.g. a new library).

e Operation — the regular activities to provide services (e.g. opening hours,
cleaning, mowing grass, energy, inspections, etc.).

e Maintenance — the activities necessary to retain an asset as near aspracticable
to an appropriate service condition. Maintenance activities enable an asset to
provide service for its planned life (e.g. road patching, gravel road grading,
building and structure repairs).

e Renewal - the activities that return the service capability of an asset up to that
which it had originally provided (e.g. road resurfacing and reconstruction, pipe
replacement and building component replacement).

e Disposal — the activities that are required when it is removed from service (e.g.
decommissioning of a well, demolition of a building, ongoing testing and
monitoring of a decommissioned waste landfill site, etc.).

e Service Improvement — activities to improve or upgrade services to meet
changing business drivers, such as a change in community needs or regulatory
requirements (ex. upgrading assets to meet AODA requirements, converting to
green fleet, etc.)

¢ Non-Infrastructure — actions or policies that can lower costs, reduce risk of
asset or service delivery failure, or extend asset life (ex. reducing water demand,
reducing traffic on roads, etc.).
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/. Risk Management Strategy

As part of the 2024 AMP development, the City developed a risk management strategy
to assess the risk of each asset by evaluating its likelihood of failure (LOF) and
consequence of failure (COF). The risk analysis will help the City assess and compare
the risk assessment commonly across all services and can be incorporated into future
operation, maintenance, and capital strategies.

LOF represents the probability (or likelihood) that an asset will fail, relative to a specific
failure event. For the purposes of this AMP, LOF represents a failure of an asset due to
its performance rating and therefore the LOF framework directly relates to the asset’s
physical condition or age. Simply put, it is assumed that an asset with poorer
performance rating is more likely to fail than an asset with a better performance rating.
The LOF framework is defined in the following table.

Table 7-1: Likelihood of Failure Framework

Age-Based Assessed Condition L|l'<e||hood .Of Description
Failure Rating

Failure Imminent/Failed

Beginning of Life Very Good 1 Failure Almost Impossible
Early Life Good 2 Failure Unlikely
Mid-life Fair 3 Failure Possible
Past Mid-life Poor 4 Failure Likely
5

Approaching or at /

beyond end of life VN7 (e

COF of an asset is assessed using a “triple bottom line” analysis to evaluate
consequence of failure based on the three following characteristics of risk:

e Financial- the direct costs (such as costs associated with replacing failed assets)
and indirect costs (such as loss of revenue) of the failure that are borne by the
City.

e Socio-Economic— the impacts to the community.

e Environmental- the impacts to the natural environment or the environmental
objectives of the City.

These consequence of failure categories are intended to capture the range of
considerations that account for the consequence of an asset failing and in turn affecting
the intended service level.

COF ratings were developed for each category on a 5-point scale with one (1) being
minimal, and five (5) being extreme. This assessment was completed for individual
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assets throughout the City and paired to the asset data. Table 7-2 illustrates the City’s
COF framework, which lists the definitions for assigning COF Ratings for each category.

Table 7-2. Consequence of Failure Framework

Rating _Dlrec_t Environmental Socio-Economic
Financial
No injuries
Minimal impact to critical customers
| Trivial Routine claims . .
1 — Minimal S%s5tkto City: No remedial M!n!mal negaﬁve impact on city reputation,
. minimal medla .coverage .
< 1 day disruption to local businesses or
transportation routes
Less than 10 people/businesses affected
Minor injuries
. Minor impact to critical customers
Minor non- . .
Potential lawsuits
2 _ Mi Cost to City: permanent Minor negative impact on city reputation, some
— Minor damage :
$5k — $50k Mi media coverage
inor clean-up , . .
effort required 1to 7 day Q|srupt|on to local businesses or
transportation routes
10 to 100 people/businesses affected
Moderate injuries
Important non- Moderate impact to critical customers
permanent Continuous litigation
3 — Moderate Cost to City: damage Moderate negative impact on city reputation,
$50k - $500k | Important clean- | important local media coverage
up efforts 1 to 4 week disruption to local businesses or
required transportation routes
100 to 500 people/businesses affected
Serious injuries
Some permanent | Major impact to critical customers
damage Criminal charges or public trial
4 - Major Cost to City: Maijor gnd Majqr negative impact on city reputation, national
$500k - $5M | extensive clean- | media coverage
up efforts 1 to 3 month disruption to local businesses or
required transportation routes
500 to 2,000 people/businesses affected
Death
Severe impact to critical customers
Public inquiry/inquest
5_E Cost to City: Irreparable Severe negative impact on city reputation,
— Extreme ) . .
> $5M damage international media coverage
> 3 month disruption to local businesses or
transportation routes
More than 2,000 people/businesses affected
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For each major asset grouping, one or many criteria for assessing COF was used to
determine the appropriate COF ratings to align with the definitions laid out in the COF
framework in Table 7-2. At least one criterion was selected for each of the three major
COF categories (Direct Financial, Socio-Economic, and Environmental). Figure 7-1
below demonstrates the procedure taken to calculate an asset grouping’s COF rating.

e N\ T
Direct Financial Rating No. 1 g
(Example: 3) S B
\ J % Overall Direct Financial
. ) ) ) ) N\ = Rating=3
Direct Financial Rating 1 o
(Example: 1) Y
(g J
e N T
Socio-Economic Rating 1
(Example: 3) o
) /5 ®
- N € ) . ° O ILCOF
Socio-Economic Rating 2 ‘g Overall Socio-Economic z F\{/:tria:]gz 3
(Example: 4) > Rating=4 g
/g ©
N ©
Socio-Economic Rating 3
(Example: 2)
4 J
c D
Environmental Rating 1 Overall Environmental
(Example: 2) Rating= 2
(S J —

Figure 7-1: COF Rating Calculation Methodology

Individual COF models were developed for each in scope asset class. The criteria used
to evaluate COF are summarized in tables for each asset class. Within each COF
category of Direct Financial, Socio-Economic and Environmental, there are several
different criteria that can be evaluated for an asset class.

For Direct Financial, the main criterion is Replacement cost. As asset failure will result
in capital expenditures for emergency repairs and asset replacement, the rating for this
criterion will increase as replacement cost is greater. Another criterion used in this
category was also Revenue Loss. Assets that generate revenue and go offline will cost
the city money in lost revenue, and therefore, add to the city’s COF. These criteria are
applicable to all assets.

For Socio-Economic, the criteria used to evaluate COF are Land Use, Asset Type,
Asset Size, and Road Class. Generally, these criteria pertain to the number of people
they service, and the more users an asset has, the higher the COF rating will be. It is
also important to note an asset and the land it is situated on or nearby. If an asset is
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closer to open/unused land, the COF rating will be lower as opposed to it being closer to
institutional land (e.g. a hospital) and or railway tracks, its failure will affect a greater and
more at-risk population.

For Environmental, the criteria used to evaluate COF are Proximity to environmentally
sensitive areas (ESA), Public Recreational Area, Watercourse, or Habitat.

Once LOF and COF were determined, the Risk Rating was calculated by using the
following equation:

Risk Rating = LOF Rating x COF Rating

Equation 1 Risk Rating Formula

Both LOF and COF ratings range from 1 to 5, yielding a Risk rating between 1 and 25.
Five categories of Very Low, Low, Moderate High and Very High are associated with
these scores and are illustrated in Table 7-3 and Table 7-4 below.

Table 7-3 Risk Matrix

Consequence of
Failure

$3,303,393,951 $251,321,555 $0
(19.1%) (1.5%) (0.0%)

Likelihood of Failure

$1,773,467,965  $1,406,978,642 $39,835,170 $0
(10.2%) (8.1%) (0.2%) (0.0%)

$771,828,537 $789,304,613 $16,809,139 $0
(4.5%) (4.6%) (0.1%) (0.0%)

$218,979,547 $237,462,427 $6,915,908
(1.3%) (1.4%) (0.0%)

Table 7-4 Risk score mapping legend

Legend
VeryLow 1-5 Fit for the Future

Low 6—-10 Adequate for Now
Medium 11-15 Requires Attention
High 16 — 20 At Risk

Very High 21-25 Unfit for Sustained Service

The risk matrix illustrated above indicates the following:

e 48.8% or $8.5B of all assets assessed as Very Low risk or fit for future use.
e 44.4% or $7.8B of all assets assessed as Low risk or adequate for now.

(VIARKHAM

58 Sustainability & Asset Management



w City of Markham
<I 'ARKHAM Risk Management Strategy

e 6.4% or $1.1B of all assets assessed as Moderate risk or may require attention.
e 0.4% or $67.5M of all assets assessed as High risk or at risk or requires attention.
e No assets are assessed as Very High risk or unfit for sustained service.

COF and Risk Ratings can provide additional functions when completing evaluations at
the asset level. They can be used to assign different Technical Levels of Service
thresholds, by managing assets with higher COF scores at higher target performance
states. For instance, a critical asset may be replaced at an earlier time than a non-
critical asset of the same type, due to a higher consequence of failure. On the other
hand, assets with lower COF and Risk Ratings may be allowed to reach lower target
performance states.

Another important use for these ratings is to assist the city with its selection of capital
projects. When completing an annual capital planning exercise, Markham can
incorporate risk ratings developed through these strategies to understand how much
risk will be reduced for each planned project. Therefore, utilizing these strategies as a
tool to help prioritize projects or determine tiebreakers when analyzing capital projects
for inclusion of the forthcoming capital plan.

It should be noted that since likelihood of failure is tied to asset performance, it is
expected to change as asset performance changes over time. As a result, risks may
vary. Assets that are renewed or maintained may experience a reduction in risk,
whereas those that age may experience an increase in risk. The City responds to these
changes through regular activities that they employ to manage assets such as
operation, maintenance and renewal programs.
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8. Lifecycle Management Strategies and Forecasting

The City’s lifecycle management strategy is a set of planned actions and activities
performed on its assets over their service lives to provide LOS in a sustainable way,
manage the risk of failures and manage lifecycle costs. These lifecycle activities work
together to extend asset life, reduce overall lifecycle costs, minimize risk, and can help
achieve environmental goals. Documentation on the planned lifecycle activities for each
asset is provided as part of the City’s technical levels of service framework. These
Technical Levels of service detail the activities that the City undertakes to ensure that its
assets are providing services at target levels. In addition to this documentation, a series
of lifecycle modelling logic was also developed as part of a computational forecasting
tool that projected asset needs forward into the future.

Lifecycle modelling applies logic to assets based on their intended and expected
behaviours over the course of their service lives. Using these models, forecasting can
be completed to understand the financial impacts of maintaining assets in a state of
good repair. As a part of the city’s lifecycle strategy, a series of models were developed
to forecast assets needs over a 27-year period. The lifecycle models in conjunction with
the City’s LOS and risk management strategies were implemented in the decision
support system (DSS) tool. The DSS tool pairs the city’s asset inventory and current
performance of respective assets to the lifecycle, LOS and risk management strategies
logic to analyze the relationship between capital investment and asset performance
under various scenarios.

For this AMP, one scenario was analyzed for the City’s asset portfolio, that being, to
Maintain Current LOS. This scenario demonstrates the performance of assets, and the
intervention costs required if The City were to maintain the levels of service it already
provides. It is important to note that understanding the cost to maintain LOS at current
levels is a requirement of the 2024 milestone of O. Reg. 588/17.

The forecasting model is primarily related to capital renewal needs. The City employs
two primary renewal strategies: asset replacements, which consider the removal of an
existing asset and its replacement with a like asset; and, prominent rehabilitations,
which include major retrofits and other significant works that extend asset life. Figure
8-1 and Figure 8-2 display the annual intervention costs and performance distribution
over a 27-year period to maintain Markham’s current LOS. Note that this forecast does
not include natural assets, since these assets were included in the City’s Natural Assets
AMP.
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Figure 8-1: Maintain Current LOS Intervention Costs for The City’s Assets
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Figure 8-2: Maintain Current LOS Performance Distribution for The City’s Assets
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9. Financial Summary

This section outlines the funding levels required for the City to maintain current service
levels by applying the lifecycle activities it uses against assets. Determining funding
levels for each service area will allow the City to maintain healthy reserve fund levels,
acquire the required people resources to continue maintaining assets in a state of good
repair as well as construct/implement new assets and support the annual capital
budgeting process.

Analyzing the City’s historic budgets, the financial summary was established. Using this
analysis, it was determined how much funding the City has been allocating towards
each respective lifecycle activity and service area.

The City categorizes their budget into the following groups:

e Operating budget: This supports the day-to-day activities and functions to
provide City Services. Operating expenses include equipment maintenance,
materials supply, facilities services, and contributions to reserves; all of which are
expensed in the current fiscal year.

e Capital budget: This includes a comprehensive financial plan that addresses the
financial requirements needed for growth, major rehabilitations, and major
replacements of existing infrastructure.

Using the past 10 years of budget data, a trend of operating and capital expenditures
was identified. This was then projected forward and compared with forecasted financial
lifecycle needs which were developed from the City’s lifecycle models. The forecasts
cover projections until 2051, in alignment with the City’s Official Plan.

9.1. Historic Operating and Capital Budgets

The City’s 2014 to 2024 operating and capital budgets were analyzed to identify a
spending trend. The following tables summarize the historic expenditures from these
past operating and capital budgets.

Table 9-1: Historic Operating and Capital Budgets

Year Operalting Capi.tal Total
Expenditures Expenditures

2014 $306.7M $119.9M $426.6M

2015 $324.4M $102.2M $426.52M

2016 $345.7M $122.9M $468.6M

2017 $358.8M $84.5M $443.3M

2018 $378.5M $77.7M $456.17M
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Year Operalting Capi.tal Total
Expenditures Expenditures

2019 $395.1M $124.7M $519.78M
2020 $410.5M $111.5M $522.0M
2021 $415.7M $103.3M $519.0M
2022 $423.4M $110.3M $533.7M
2023 $444.8M $223.9M $668.7M
2024 $469.4M $118.3M $587.7M

Using this information, the City has established a trend that illustrates an increase in
spending. This can be projected forward to identify the amount of spending that the City
may exercise if it continues to increase budgets at current rates.

9.2. Forecasted Operating and Capital Budgets

In order to provide a forecast of required operating and capital needs, an analysis was
used that incorporates the results of the City’s lifecycle forecasts and other forecasts to
understand future projections.

To forecast the operating budget, a high-level analysis was completed, which was
developed using judgement from the City’s finance subject matter experts. This analysis
included a simple increase of 2.5% per year to the operating budget, which reflects
anticipated growth. This was applied to the City’s 2024 Operating budget of $469.4M.

To forecast the capital budget, renewals were obtained from the City’s lifecycle
forecasting exercise, as well as the results of the City’s Natural Assets AMP. For other
lifecycle activities (including non-infrastructure solutions, service improvements, etc.)
forecasts were developed by looking at the City’s line-item budget data to determine
recent spending amounts. These amounts were projected forwards using the
assumption that spending will be the same in these categories if service levels are
maintained at their current level moving forward.

The following table summarizes the forecasted capital renewal expenditures, based on
required asset replacements and rehabilitations for the City to continue meeting current
service levels. The 2024 expenditures are based on the 2024 capital budget. The 2025
to 2051 expenditures were forecasted using the lifecycle forecasting model, as indicated
in the following table.
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Table 9-2: Forecasted Renewal Expenditures

Year Capital Expenditures Year Capital Expenditures

2024 $43.2M 2038 $99.2M
2025 $22.4M 2039 $90.2M
2026 $57.2M 2040 $83.6M
2027 $58.7M 2041 $332.2M
2028 $70.6M 2042 $120.4M
2029 $69.7M 2043 $97.0M
2030 $31.1M 2044 $368.0M
2031 $46.5M 2045 $167.9M
2032 $75.4M 2046 $103.5M
2033 $82.1M 2047 $96.4M
2034 $93.9M 2048 $84.8M
2035 $102.9M 2049 $122.6M
2036 $81.7M 2050 $91.5M
2037 $83.9M 2051 $292.5M
Total $3,068.8M

Table 9-3 below shows the 3-year average (from 2022 to 2024) by lifecycle activity. The
3-year average was used to forecast the non-renewal expenditures from 2025 to 2051.

Table 9-3: Forecasted Expenditures (Non-Renewal)

Lifecycle Activity Type 3-Year Average
Non-Infrastructure Solutions $5.3M
Operation $6.0M
Maintenance $2.7M
Acquisition $63.8M

Service Improvement $9.4M

9.3. Total Summary

A summary of the trended historical operating and capital budgets (trend lines in Figure
9-1) was compared to the forecasted operating and capital needs (bars in Figure 9-1).
This provides an understanding of current spending projections as they relate to
forecasts to maintain current levels of service moving forwards. The following figure
illustrates this comparison. The trend lines represent forecasted budgets, and the bars

represent forecasted needs.
)
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Figure 9-1: Forecasted Expenditures — Maintain Current LOS

The total trended budgets equate to $24,462M over 27 years (an average of $873.7M
per year). The total forecasted needs equate to $24,208M over 27 years (an average of
$864.6M per year).

This comparison illustrates a potential funding variance between anticipated (trended)
spending compared with the DSS modeled forecasts combined with lifecycle activities
(table 9-3). The variance between the trended and forecasted budgets is approximately
3.5% annually, which indicates that the City’s trended budgets should be adequate to
maintain current service levels into the future.
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Note that this value represents the average variance over the entire period. The
forecast depicts fluctuations in annual funding needs, with the largest peaks occurring in
2041, 2044 and 2045. As the City plans for and executes work, peaks will be smoothed,
either by a balancing of needs that occurs during regular capital planning activities, or
naturally, since predictions that are further away are indicative of orders of magnitude or
system-level behavior and may not represent year-to-year predictions.

Note that the forecasts developed herein are based on a modelling exercise that is
developed and supported by a series of assumptions. Therefore, these results are
subject to change, as the information that supports this modelling is refined as part of
the City’s ongoing annual resource and budget planning process.

9.4. Backlog Summary

For the 2024 AMP, the analysis was focused on the financial needs related to
maintaining current levels of service. This is defined as maintaining the City’s current
level of backlog (including managed backlog) of asset needs to the same magnitude as
it exists today.

Backlog refers to the value of immediate work that is required based on asset data and
applied lifecycle strategies. The City employs two definitions of backlog: “backlog” and
“‘managed backlog” (refer to the definition section of this document for details).
Backlog/managed backlog is an indicator of the current needs of the asset portfolio at
the time that the analysis was completed and may include both replacements and
significant rehabilitations. Note that it does not include any additional asset needs that
are projected to occur into the future.

The following table summarizes the backlog/managed backlog findings for each service
area.

Table 9-4: Infrastructure Backlog Summary

(1)
. Current Infrastructure o of % of Total
Service Area Replacement
Backlog Backlog

Cost
Arts & Culture $7.0M 7.4% 0.8%
Fire & Emergency $19.6M 23.6% 2.3%
Services
SENETE ST $30.8M 11.2% 3.5%
Service
Libraries $3.9M 7.5% 0.4%
Parks $29.0M 27.4% 3.3%
Potable Water $30.9M 1.6% 3.6%
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(1)
. Current Infrastructure o of % of Total
Service Area Replacement
Backlog Backlog

Cost
Recreation $7.5M 0.8% 0.9%
Solid Waste o o
Management $74.0k 3.9% <0.1%
S $17.9M 0.6% 2.1%
Management
Transportation $721.3M 9.1% 83.1%
Wastewater $507.5k <0.1% 0.1%
Total $868.4M 5.0% -

The City’s total backlog and managed backlog is $868.4M, which is approximately 5%
of the replacement cost of the City’s entire asset portfolio. The backlog and managed
backlog of transportation services assets accounts for 83.1% of the total
backlog/managed backlog value, which is made up of mostly roads rehabilitation or
replacement works. However, transportation assets have the highest valuation and
almost account for half of the City’s asset portfolio by value, therefore a higher
backlog/managed backlog value is expected for this service area. It is important to note
that the backlog/managed backlog of transportation services only accounts for 9.1% of
the service’s replacement cost. Parks and Fire & Emergency services have the highest
backlog/managed backlog with respect to the services’ total replacement costs.

The City is currently reviewing the backlog/managed backlog identified from the
analysis completed herein in order to determine whether any of these needs are not
accounted for within the City’s Lifecycle Reserve Study in order to establish a funding
source. The results from this review will be incorporated into and reported in the City’s
2025 Asset Management Plan and Financial Strategy. The City expects to identify that
the majority of these needs are considered to be “managed backlog”.

In 2021 the Financial Accountability Office of Ontario (FAO) reported on Ontario’s
Municipal Infrastructure with respect to its state of good repair. The FAO reported a total
infrastructure backlog of $52.1B relative to a total replacement value of $484B. This
represents a backlog of over 10% of the infrastructure’s replacement value. The City of
Markham’s backlog/managed backlog measured by percentage of replacement cost sits
at 5%, which is less than the average for Ontario.

The City’s forthcoming 2025 AMP and financial strategy will consider an analysis to:

e Define proposed Levels of Service and the costs associated with them
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e Determine whether backlog assets are “true gaps” in the City’s Lifecycle
Reserve Study or are considered “managed backlog”

e Determine if any High Risk assets require additional management strategies

e Consider the proposed Natural Asset management strategies as outlined in the
May 21, 2024 Council Report, Incorporating Natural Assets into Markham’s
Asset Management Plan

This will give the City an opportunity to further the discussion related to backlog, and to
propose a strategy to address critical backlogs, while still operating with a healthy level
of backlog/managed backlog that ensures that services can continue to be provided to
the community while optimizing the financial impacts to the City.

This approach aligns with the City’s objectives as stated it its Asset Management policy,
by utilizing risk to understand how to effectively manage backlog. This approach also
allows the City to effectively manage backlog to a healthy level, which ensures that the
City can maximize service levels to the community in the most financially responsible
and sustainable manner.
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10. Improvement and Monitoring Plan

As part of the City’s Corporate Asset Management program, a detailed maturity
assessment was completed on their AM processes and practices.

The purpose of the maturity assessment was to identify and compare processes and
practices with industry benchmarks in order to determine improvement strategies to
advance the City’s AM System and program. The assessment framework was aligned
to the Institute of Asset Management’s Maturity Assessment Framework and scoring
system, illustrated in Figure 10-1. This framework was used to assign ratings of 0
(Innocent) to 5 (Excellent) to each major AM process. The full methodology of the
maturity assessment will be detailed in the City’s forthcoming 2024 Asset Management
Strategy.

.
‘&Q
& &
& Obtimizi P&
& ptimizing &S§

Developing

Maturity scale
0 1 2 3 4 5

Figure 10-1: Institute of Asset Management Maturity Assessment Framework

The asset management categories that were assessed in this maturity assessment
were aligned to the City’s AM Framework.

The maturity assessment was conducted on four (4) of the components in the AM
Framework: Planning, Delivery, Monitoring & Reporting, and Core Support Services.
The maturity of each process was assessed through a series of workshops held with
City stakeholders.

The results from the assessment, aligned to the City’s AM framework are illustrated in
Figure 10-2.
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Figure 10-2: Maturity Assessment Results

Overall, the City’s current state of practice when analyzed using this framework was
rated as “1 — Aware”, to “2 — Developing”, as shown in Table 10-1. The City aspires to
mature its asset management planning capabilities to a “3 — Core” rating.

Table 10-1: Maturity Assessment Results by AM Framework Category

Category Sub-Category Maturity Score
Asset Management Planning Developing
Planning Strategic Planning Aware to Developing
Tactical/Operational Planning Developing
Delivery Operations & Program Services Aware to Developing
Monitoring Performance Assessment & Continuous Improvement and Aware to Developing
& Reporting Performance Monitoring and Reporting
Information Systems & Data Management Aware to Developing
Core Support X — - ;
. Finance & Administration Developing
Services -
People Resources Management Developing
‘
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The results of this assessment in conjunction with the development of this AMP were
used to identify areas for improvement. The Improvement Plan of this AMP summarizes
the key activities and initiatives for the City to undertake to continually improve the City’s
asset management system and future iterations of the AMP. The City has identified
initiatives related to the following categories to increase the maturity of its AM system,
and by extension, future iterations of this AMP. These initiatives have been formally
endorsed along with the City’'s 2024 Asset Management Plan. A high-level summary of
them includes the following initiatives:

Defining and evaluating asset management governance, roles and responsibilities

1. Asset Management Strategic Documents Regulatory Reporting (Strategic
Upkeep)

2. Financial Planning Support and Regulatory Reporting Plan
e Consistent and formalized standards, processes and procedures
3. Emergency/Continuity Plans
4. Asset Management Lifecycle Strategy/SOPs
5. Asset Condition and Performance Assessment Procedures
6. Asset Management Strategies Maintenance
e Improved data and information
7. Asset Data and Information Strategy
e Formalized resource planning
8. Resourcing Strategy
e Improved demand/growth analysis
9. Demand Analysis (i.e. Growth) planning process
e Stakeholder engagement
10. Stakeholder Engagement Plan

¢ Implement/develop supporting systems, tools and integrations (ex. decision support
systems)

11. Decision-Support System and Integrate it with the Lifecycle Planning
Process

12. Enterprise Asset Management (EAM) System Implementation & Integration:

The following table summarizes the initiatives and how completing each initiative will
increase the maturity of the City’s AM System to a “3 — Core” rating.
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Table 10-2: Asset Management System Improvement Initiatives

Initiative

AM Framework

Description

Timeline

Asset Management
y Strategic Documents
Regulatory Reporting
(Strategic Upkeep)

Category

Planning

Establish guidelines and enact a process to continually update the
Asset Management System:

o Update the AM Policy every 5 years

o Update the AM strategy (including governance framework)

every 5 years

o Update the AMP every 5 years

o Perform a maturity assessment every 5 years
Identify the means for rolling out these procedures to the organization
(i.e. cross-disciplinary collaboration)

Ongoing

Financial Planning
2 Support and

Core Support

Establish roles and responsibilities from applicable service areasfor
various types of regulatory reporting.

Standardize frameworks to determine if regulatory reporting canbe
completed in-house or through consulting services.

Integrate regulatory reporting with AM program.

Longer-Term

Regulatory Reporting | Services Provide a clear definition of Finance department’s responsibilities to
Plan support AM processes.
Establish roles and responsibility to support finance in the lifecycle
process.
Develop Business Continuity Plans, Emergency Management Plans,
Develop o _ etc. for each service area, including: el ulie @
3 Elna"nirsgency/Contlnwty Planning o Procedures, roles and responsibilities long-term

o Outlining highly critical assets

IVIARKHAM
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Initiative

AM
Framework
Category

Description

Timeline

Formally document the lifecycle procedures for each asset group.
Formally document processes for updating asset inventories with
new assets including roles and responsibilities, i.e., when asset
replacements or renewals take place, decommissioning, etc.
I\Dﬂz\rl]zlogrsgn:?sset Planning and o Tie processes .to the City’s lifecycle management
Lif gl Core Support strategy/activities Medium-term
Steiyc e/SOP Services Address implementation and training of new procedures relatedto
rategy s AM data management.
Implement a formal communication process to notify appropriate
departments of changes to asset data that affect them (ex.
onboarding new assets).
Formally develop condition assessment procedures andintegrate
Develop Asset across all service areas.
Condition and Monitoring & Develop a formal process for integrating condition data into AM
Performance ring it ali i iecti Medium-term
Reporting data, processes and ensure it aligns with AM objectives.
Assessment Develop definitions for asset performance across all service
Procedures areas
Implement the asset management strategies (LOS, lifecycle
management, and risk management strategies)
Integrate a regular process of reporting on performance and
Asset Management Monitor levels of service to align Wllth O.Reg. 588/17. Asset data s'hould
i onitoring & be formatted in a way that is easy for staff to pull the required data :
Strategies Reportin X Ongoing
Maintenance p g for reporting.
Integrate the asset management strategies with each other.
Commit to continually updating the strategies (5-years).
Update the strategies to include climate change considerations.

IVIARKHAM
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Initiative

AM
Framework
Category

City of Markham

Improvement and Monitoring Plan

Description

Timeline

Define and establish the asset information systems that will be
used, the data they will store, and how each system will link to
one another to produce one single “source of truth”.
Develop data standards indicating what information is required to
support asset management analyses, reporting, and
Develop an Asset AM/organizat.io.n.aI objectives. .
7 Data and Information | All Establish definitions for data quality and accuracy. Short-term
Strategy: Establish QA/QC procedures to ensure that data is correct andin
a consistent format.
Ensure the appropriate groups of people have access to the data
and that data is in a usable format that supports other AM
processes.
Define governance for various datasets.
Implement the current growth model outputs as part ofidentifying
people resources to support this strategy.
8 Develop a Core Support Develop a formal process and resourcing strategy thatidentifies Short- to
Resourcing Strategy | Services required staffing levels for the City to be able to meet its AM medium-term
objectives.
Identify the types of demand analysis that need to be performed
for each service area and their frequency (e.g., master plans, vs.
Implement a others)
Formalized Demand Adopt a regular cycle of updates to this process.
9 Analysis (i.e. Planning Integrate the demand analysis with future resource planning for Short-term
Growth) planning growth (ex. impact of growth model).
process Formally document processes, roles, and responsibilities across
all service areas with respect to demand analysis.
Integrate this process with Asset Management objectives.
MARKHAM
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e Perform the studies more frequently to understand how they are
sequenced along with other related initiatives.

AM

Initiative Framework Description Timeline
Category

e Staff are educated on asset management, the asset management
system, and are engaged in a combined effort to achieve the
City's AM objectives.

Monitoring & e Develop and implement a formal framework to engage both
Develep & Reporting and i
10 Stakeholder Core Support stakeholders and commtlmlty members. . Longer-term
Engagement Plan: Services e Develop a framewqu to implement stakeholder anc_i community
member feedback into current and future AM planning.
¢ Hold community engagement events and incorporate feedback
into decision-making processes and LOS.
o Formally document processes, roles, and responsibilities across Short- to
all service areas for the lifecycle planning process. medium-term
e Define and centralize the sub-processes of the lifecycle process.
Implement a e Establish ownership of the lifecycle planning process via the AM
Decision-Support Planning, group (or another neutral party). Coordinate the processes,
1 System and Delivery, and policies and decision points.
Integrate it with the | Core Support e Perform the AM analyses annually to support capital planningand
Lifecycle Planning Services

budgeting.
e Integrate the standardized risk framework into decision-making.
e Integrate the lifecycle planning process with AssetManagement
objectives.

Process

IVIARKHAM
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AM

Initiative Framework Description Timeline
Category

e Continue to implement the EAM system and integrate it into day-
to-day operations.

Enterprise Asset e Incorporate the standardized risk framework to beincorporated

Management (EAM) into operations and maintenance strategies. _
12 System , All o Develop a process or role to operationalize the EAM platform Ongoing

Implementation & across all service areas.

Integration:

e Integrate the EAM system with a DSS system or AM planning
activities.

These initiatives were prioritized based on:

e If the initiative targets lower maturity scores resulting a more significant impact/improvement to the overallmaturity

e Appropriate sequencing: The downstream effect the project may have on other processes and projects (i.e.,
projects that are required to be completed first. For example, data is used for all AM analyses. Developing a data
strategy for consistent data collection and understanding what data is available should be completed before
developing a risk management strategy.

e The resources required for each initiative, including both internal and external resources.

As the City undertakes and completes these initiatives, the overall maturity of the AM System will improve and the
confidence of the AM analyses that support this AMP will increase.

Part of the City’s AM program is to adopt a culture of continual improvement to ensure that AM planning processes are
reviewed regularly to evolve as needed to suit the City’s changing landscape, as well as improve the confidence in the AM
analyses that support this AMP and future AMPs. The City’s improvement plan is a significant step forward in adopting
this culture.
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11. Closing Remarks

The City of Markham is a relatively young municipality — the average age of its asset
portfolio is approximately 33 years. As a young municipality, the majority of the City’s
asset portfolio on average is within the early stages of its service life. On average, the
City’s infrastructure is in “Good” performance, which is a reflection not only of the fact
that the City is relatively young, but also of the fact that the City has been successful in
managing its assets to ensure that they are fit for service and providing appropriate
services to the community.

The City has a robust, annual lifecycle planning process, which has been put in place to
assist the City in taking a proactive approach to planning for and managing its state of
infrastructure into the future. The City’s overall asset performance is a reflection of this
process.

Although the City has some assets in poor and very poor performance, it is important to
note that this does not necessarily mean that assets are not fit for service. Assets in
poor or very poor performance may require additional monitoring and maintenance to
ensure that they remain in service. This is a normal practice that occurs in all
municipalities in their efforts to maximize the useful service life of an asset. The City
always operates in a manner to ensure that services are provided safely by managing
and maintaining its poor/very poor performance assets.

The City’s Asset Management program can assist it in understanding how to manage
these assets, by developing processes and data to better-understand asset risk and
ensuring that the City’s investments minimize risks and maximize levels of service.

A key piece of this AMP is the City’s Improvement Plan. It sets up a series of actions for
the City’s AM program to mature and provide better data/analyses to support better
decision-making. Furthermore, this AMP represents a significant step forward in the
City’s AM journey. It has introduced key asset management frameworks and analyses
that support better decision-making. Particularly, the City has enacted a framework to
record and monitor levels of service, which is paired with an investment forecast and
financial summary. The City will keep monitoring its levels of service against its
spending, to better understand how services are being delivered and assets are being
managed. Asset management is a journey, and the processes and data that it provides
will ensure the City continues to keep a proactive approach to providing services to the
community.
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Appendix A: Potable Water

Service Summary

Replacement Value
$1.9 Billion

Overall Performance

Bl oo SRON:

Quantity

1,098 km of watermains

11,320 valves

13 suspended watermain insulation assets
5 auto flushing stations

2 bulk water sales stations

106 sampling stations

The City’s potable water services contain assets that support the distribution of clean
and safe drinking water to residents and businesses.

The City of Markham’s water comes from Lake Ontario which is treated by the City of
Toronto’s and Region of Peel’s water treatment facilities. The City is responsible for
water distribution assets such as watermains, valves, service connections, and fire
hydrants as well as water management assets like sampling stations and bulk water
sales stations, as shown in Figure A - 1.
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POTABLE WATER

Subservice Asset Category Asset Class

—e Device Suspended Watermain Insulation
Watgr . ————= Mainline Valve, Watermain
Distribution

—e Service Fire Hydrant, Meter
Water Device Auto Flushing Station, Bulk \Water Sales
Management Station, Sampling Station

Figure A - 1: Potable Water Asset Hierarchy

More information on potable water such as state of infrastructure, levels of service, risk
management strategies, lifecycle management strategies, and investment forecasting
can be found in the following sections.
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A.1 State of the Infrastructure

City of Markham
Appendix A: Potable Water

Figure A - 2 provides the replacement value for all potable water assets, while Figure A
- 3 and Figure A - 4 illustrate replacement values for water distribution assets and water

management assets, respectively.

Service,

‘ $105.7M, 5.5%

Device, $2.9M,
0.2%

Mainline,
$1817.6M,
94.4%

Figure A - 2: Replacement Value Distribution of Potable Water Assets

Fire Hydrant,
$83.4M,4.3%

Meter, $22.3M,
1.2%

Suspended Watermain
Insulation, $1.8M,0.1%

Valve,
$157.4M, 8.2%

Watermain,
$1660.2M,
86.2%

Figure A - 3: Replacement Value of Water Distribution Assets
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Auto Flushing
Station,
$0.1M, 10.8%

Bulk Water
Sales Station,
$0.1M,11.9%

Sampling
Station,
$0.9M, 77.3%

Figure A - 4: Replacement Value Distribution of Water Management Assets

A.1.1 Asset Inventory and Valuation

Table A - 1 below summarizes the asset valuation, quantities, and performance for each
asset category of potable water asset class.

Table A - 1: Inventory and Valuation of Potable Water Assets

. Asset Replacement Average
Subservice Category Asset Class Cost Inventory Performance
Suspended
Device Watermain $1,806,319 13 Assets Fair
Insulation
11,320 .
Water Mainfine Valve $157,368,602 Assets Fair
oL Watermain | $1,660,224.176 | 1,097,996 m Fair
Fire Hydrant $83,369,243 8,894 Assets Fair
Service
Meter $22,343,109 22,210 Fair
Assets
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Table A - 2 (Continues): Inventory and Valuation of Potable Water Assets

. Asset Replacement Average
Subservice Category Asset Class Cost Inventory Performance
Auto
Flushing $122,364 5 Assets Fair
Station
Water Device Bulk Water
Management Sales $135,138 2 Assets Fair
Station
Sampling
Station $877,744 106 Assets Very Poor

A.1.2 Age and Estimated Service Life

Figure A - 5 illustrates the age of potable drinking water assets as a proportion of their
estimated service life. Figure A - 6 illustrates the value of potable water assets acquired
by decade. Generally, all asset types except for sampling stations are on average
between a third and halfway through their estimate service life. Sampling stations are
approaching the end of their ESL on average. No asset classes have an average age
that exceeds the average ESL.
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Valve _ Age: 31.2yrs |[ESL: 65 yrs
Suspended Watermain Insulation _ Age: 32.5yrs |[ESL: 81 yrs

sampling Station [ Age:18.6yrs|ESL:20yrs

Meter - Age:10.6yrs|ESL: 20yrs
FireHydrant [ Agei29.6yrs|ESLi60yrs

Bulk WaterSales Station [ Age: 11yrs [ESL: 20 yrs

Auto Flushing Station - Age: 11.1yrs |ESL:21.8 yrs
-10 10 30 50 70 90 110
H Average Age ® AverageESL = Years PastESL

Figure A - 5: Age as a Proportion of Estimated Service Life (ESL) of Potable Water Assets

The installation profile of potable water assets illustrates that the majority of watermains
were installed from the 1980s to 2000s, which is in line with decades that experienced
significant growth and corresponding development in the City.
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$600,000,000
$500,000,000
$400,000,000
$300,000,000
$200,000,000

$100,000,000

—
1930 1950

H Auto Flushing Station
Fire Hydrant

m Sampling Station

m Valve

City of Markham
Appendix A: Potable Water

1960

1970

1980 1990 2000 2010 2020

m Bulk Water Sales Station
m Meter

Suspended WatermainlInsulation
m Watermain

Figure A - 6: Age Distribution by Installation Decade of Potable Water Assets
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A.1.3 Asset Performance

Table A - 2 details the approaches that the City utilizes to assess asset performance for
of each asset class in potable water services.

Table A - 3: Performance assessment approaches to Potable Water Assets

Performance e
Asset Class Reporting Metric Description
The City understands the
Suspended Watermain performance of these assets
. Age/ESL
Insulation based on asset age and
estimated service life.
The City records watermain
breaks as maintenance records
against each watermain asset in
Remaining Life/ESL their digital m_venjory. The City
. uses a combination of breaks
(Derived from a . i
. . and watermain age as a metric to
Watermain combination of asset :
age and watermain understand performance (with a
9 break dat 60% to 40% ratio of age to
reak data) breaks). This ratio is translated to
a remaining life, which is used in
the asset management plan for
forecasting purposes.
Meter
Fire Hydrant .
Ve The City understand the
alve
Remaining Life/ESL performance of these assets
Sampling Station based on asset age and
- - estimated service life.
Auto Flushing Station
Bulk Water Sales Station

Figure A - 7 and Figure A - 8 illustrate the performance distribution of all drinking water
distribution assets. Table A - 3 summarizes the relationship between the performance
categories and how performance ratings are determined.
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$122M,6%

$346M, 18%

$346M,
18%

$357M
, 19% $755M,
39%

m Very Good m Good Fair mPoor mVery Poor

Figure A - 7: Performance Distribution of Potable Water Assets

Table A - 4: Performance Rating of Potable Water Assets

Performance Category Remaining Life/ESL
Very Good 100% - 80% 0% - 20%
Good 80% - 60% 20% - 40%
60% - 40% 40% - 60%
Poor 40% - 20% 60% - 80%
Very Poor <20% > 80%

*Note: for watermains, remaining life is derived from a combination of breaks and age
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Figure A - 8: Performance Distribution of Potable Water Assets by Asset Class
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A.2 Levels of Service

Customer values, customer levels of service, and technical levels of service for Potable
Water can be found in Table A - 4, Table A - 5, and Table A - 6, respectively.
Furthermore, mandated O.Reg. 588/17 LOS for Potable Water can be found in Table A
-7.

Table A - 5: Potable Water Customer Values

City of Markham
Appendix A: Potable Water

Customer Values

Customer Values

Customer Satisfaction Measure

Current Feedback & Expected

Trend Based on Planned

Potable water
distribution and
management
services assets are
safe and reliable to
use

Assets are structurally adequate
for use and in overall good
working condition.

Assets can support customer
water demand, including peak
demand hours.

Water distribution system has
adequate pressure and flow.

Potable water has acceptable
taste, odour and colour.

Quality controls and devices have
been installed to increase water
quality consumption safety and
reduce overall number of
watermain breaks and property
related damages.

Budget

The City is currently reviewing
the data that supports this metric,
which will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Potable water
distribution and
management
services assets are
convenient to use

The quality of assets does not
negatively affect water usage.

Potable water distribution and
management services assets are
accessible and easy to access.

The City is currently reviewing
the data that supports this metric,
which will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Environmentally
sustainable

Environmental impacts are
minimized.

The City is currently reviewing
the data that supports this metric,
which will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.
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Table A - 6: Potable Water Customer LOS

Customer Level of Service Measures

IJl'ype of Leve! of Performance Current Performance
easure Service Measure
Mainline
Weighted Index
(60% age & 40% ‘ Condition Cotegory
watermain breaks) @ Very Good
— expressed as a -
Condition of remaining life and | Poor
Watermains aggregated into 5- | @ Very Poor
point rating scales
Confidence Levels: High — watermain break data is used
in conjunction with age/estimated service life to evaluate
watermain condition
Condition of et
Valves Condition or o “ Condition Category
Age/Remaining ol et
™ Useful Life - .
Condition Aggregated into 5- Poor
point rating scale sepg Wy Poor
Condition of 2138
Valve Chamber
Confidence Levels: Moderate — age and ESL are used to
evaluate asset condition in place of condition data.
Condition data is not typically collected for this asset type.
Percentage of all
elements/
o element groups in | 24%
Individual very poor to poor
element/element | condition
group condition.
Confidence Levels: Moderate to High — age and ESL are
used to evaluate asset condition where condition data is
not available
Measure of
whether the The City is currently reviewing and selecting measures for
Function service is this category, which will be developed and integrated into
appropriate for future iterations of the City's AMP.
its intended use
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Customer Level of Service Measures

Type of Leve! (o] Performance Current Performance
Measure Service Measure
Measure of
whe‘Fher. the The City is currently reviewing and selecting measures for
. service is . . . . .
Capacity this category, which will be developed and integrated into
adequate to future iterations of the City's AMP
meet water y '
demand needs
Service The City is currently reviewing and selecting measures for
Accessibility interruntions this category, which will be developed and integrated into
P future iterations of the City's AMP.
Service
(HZOQditi?n of Fire Condition or N “ Comtion ategory
ydrants Age/Remaining o Cond
Useful Life - Fair
Aggregated into 5- o
point rating scale e
Condition of
- Meters Confidence Levels: Low — age and ESL are used to
Condition evaluate asset condition where condition data is not
available
Percentage of all
elements/element
groups in very 36%
Individual poor to poor
element/element | condition
group condition. ]
Confidence Levels: Low — age and ESL are used to
evaluate asset condition where condition data is not
available
Measure of
whether the The City is currently reviewing and selecting measures for
Function service is this category, which will be developed and integrated into

appropriate for
its intended use

future iterations of the City's AMP.
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Customer Level of Service Measures

Type of Leve! (o] Performance Current Performance
Measure Service Measure
Measure of
whe’gher. e The City is currently reviewing and selecting measures for
. service is . . . ; .
Capacity this category, which will be developed and integrated into
adequate to . ; o
future iterations of the City's AMP.
meet water
demand needs
Service The City is currently reviewing and selecting measures for
Accessibility interruptions this category, which will be developed and integrated into
future iterations of the City's AMP.
Device
Condition of
Suspended
Watermain
Insulation
Condition of | Condition or
Sampling Age/Remaining Good
Station Useful Life - o
— Aggregated into 5- S
Condition of point rating scale h
Auto Flushing '
Station
Condition Condition of
Bulk Water Confidence Levels: Moderate to High — age and ESL are
Sales Station used to evaluate asset condition where condition data is
not available
Percentage of all
elements/element
o groups in very 49%
Ind|V|dua| poor to poor
element/element | condition
group condition. - :
Confidence Levels: Moderate to High — age and ESL are
used to evaluate asset condition where condition data is
not available
Measure of The City is currently reviewing and selecting measures for
Function whether the this category, which will be developed and integrated into
service is future iterations of the City's AMP.
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Customer Level of Service Measures

Type of Level of Performance
Measure Service Measure

Current Performance

appropriate for

its intended use

Measure of

whe‘Fher. the The City is currently reviewing and selecting measures for

. service is . . . . .

Capacity this category, which will be developed and integrated into

adequate to future iterations of the City's AMP

meet water y '

demand needs

Service The City is currently reviewing and selecting measures for
Accessibility interruntions this category, which will be developed and integrated into

P future iterations of the City's AMP.
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Table A - 7: Potable Water Technical LOS

Lifecycle
Activity

City of Markham

Appendix A: Potable Water

Technical Level of Service Measures

Purpose of
Activity

Activity
Measure

Current

Performance

($, 2023
Budget)

Recommended
Performance

Water Distribution (Suspended Watermain Insulation, Valves, Watermains, Fire
Hydrants, and Meters)

Projects
developed in
Future Urban
Area

Conceptual
Growth | e ation
Acquisition E)é;\)/zr()slﬁent Water and $222,600
P Wastewater
Master Plan
Class
Environmental
Assessment
Study
. Annual
Inspections
programs
Operation $163,000
Regular As required
Operations 9
Minor repairs | As required
Regular Annual The City is in
Maintenance | programs the process of
Maintenance Mai documenting
mgjig[enance TENIETENES
(holding As required costs by service
strategies)
Major
Renewal ;?hab'“tatlon As required $2,127,600
replacement
Disposal of :
Disposal replaced As required lglbetse) iy
renewal costs
assets

Recommended
performance will be
considered and
included for the
City's 2025 Asset
Management Plan
and Financial
Strategy
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Lifecycle
Activity

Service
Improvement

City of Markham

Appendix A: Potable Water

Technical Level of Service Measures

Purpose of
Activity

Upgrades to
improve
LOS to
benefit
existing
serviced
areas

Activity
Measure

As required

Current
Performance
($, 2023
Budget)

$10,806,500

Recommended
Performance

Recommended
performance will be
considered and
included for the
City's 2025 Asset
Management Plan
and Financial
Strategy

Water Management (Stations: Auto Flushing, Bul

k Water Sales, Sa

mpling)

Projects
developed in
Future Urban
Area

Conceptual
Growth Master Plan_ -
L . Transportation,
Acquisition Expansion $0
Development UL e
P Wastewater
Master Plan
Class Recommended
Environmental performance will be
Assessment considered and
Study included for the
A I City's 2025 Asset
Inspections nnua $0 Management Plan
Operation programs and Financial
Regular As required $0 Strategy
Operations 9
Minor repairs | As required $0
Regular Annual $0
Maintenance | programs
Maintenance .
Major
maintenance .
(holding As required $0

strategies)
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Table A - 9 (Continued): Potable Water Technical LOS

Technical Level of Service Measures

Current
Lifecycle Purpose of Activity Performance Recommended
Activity Activity Measure (%, 2023 Performance
Budget)
Major
Renewal rohabiliation | as required | $1,140,500
replacement Recommended
Disposal of _ perfqrmance will be
Disposal replaced As required @t b ponS|dered and
assets renewal costs mpluded for the
City's 2025 Asset
Upgrades to Management Plan
improve LOS and Financial
ISerVIce to _be_neflt As required $88,200 Strategy
mprovement existing
serviced
areas
Other (not asset specific expenditures)
Projects
developed in
Future Urban
Area Recommended
Conceptual performance will be
Growth Master Plaq - _considered and
Acquisition Expansion Transportation, $79.400 mpluded for the
Development Water and ’ City's 2025 Asset
Wastewater Management Plan
Master Plan and Financial
Class Strategy
Environmental
Assessment
Study
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Table A - 10: Potable Water O.Reg. LOS

Customer Levels of Service

Community levels of

Service attribute service (qualitative Metric
descriptions)

1. Description, which may

include maps, of the user Refer to Figure A - 9 — Map showing
groups or areas of the properties connected to Municipal
municipality that are Water System and Fire Flow
connected to the municipal Availability

Scope water system.

2. Description, which may
include maps, of the user
groups or areas of the
municipality that have fire
flow.

Refer to Figure A - 9 — Map showing
properties connected to Municipal
Water System and Fire Flow
Availability

No boil water advisories during 2023
calendar year.

Service interruptions typically occur
due to watermain breaks.

Description of boil water
Reliability advisories and service
interruptions.

Technical Levels of Service

Service attribute Lzl !evels of_serwce Metric Value
(technical metrics)

1. Percentage of properties

connected to the municipal 99%
Scope water system.
2. Percentage of properties 99%

where fire flow is available.

1. The number of
connection-days per year
where a boil water advisory
notice is in place compared to
the total number of properties
connected to the municipal

Reliability water system.

2. The number of
connection-days per year due
to water main breaks
compared to the total number
of properties connected to the
municipal water system.
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Legend 149th Avib
a Cey Boundary Ll g8
Fropenes ndt connedted 10 walermain
Propertias connectad to watarmsin
EbgiaMII el E
g i
Summury | W of Properties
Total Properties 21067

Propectio s Aol coanalted 1o wihs rmain 1 1,108
Prowerties canmeited to watermen §7.961
Wate rmain Coverage (%) o b
View ¥ low Aveslabsliry (%) | )

Sierales Ave L

o

Figure A - 9: Properties connected to Municipal Water System and Fire Flow Availability

A.3 Risk Management Strategy

The criteria used to determine the consequence of failure for Potable Water Assets can
be found in Table A - 8 below.

Table A - 11: COF Criteria used for Potable Water Assets

Direct Financial Socio-Economic Environmental

e Proximity to ESA,
e Replacement cost * Lgnd use Public recreational
o Diameter

¢ Revenue loss areas, watercourse
O Rl e or habitat

Table A - 9 displays the risk score for Potable Water assets along with the proportion of
assets within each risk score, likelihood of failure and consequence of failure.
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Table A - 12: Risk Score Distribution of Potable Water Assets

Consequence of

Failure
2 3 4 5

) $4,905,052 $291,018,654 $47,349,015 $3,017,476 )
(0.3%) (15.1%) (2.5%) (0.2%) (0.0%)
$4,653,154 $627,640,697 $115,361,259 $7,251,015 $0
(0.2%) (32.6%) (6.0%) (0.4%) (0.0%)
$4,449,633 $290,467,180 $60,923,307 $961,304 $0
(0.2%) (15.1%) (3.2%) (0.0%) (0.0%)
$2,694,331 $271,208,954 $68,041,110 $4,421,519 $0
(0.1%) (14.1%) (3.5%) (0.2%) (0.0%)
$5,776,076 $99,064,118 $16,824,296 $218,542
(0.3%) (5.1%) (0.9%) (0.0%)

A.4 Lifecycle Management Strategies and Forecasting

The following section outlines the funding required for the entire lifecycle of potable
water assets. The expenditures were determined using the lifecycle activities outlined in
Table A - 6 and the LOS established.

Required funding was determined using the following forecasting analysis scenario:

Likelihood of Failure

2
3
4
5

e Maintain Current Levels of Service — this scenario provides the funding required
to maintain a similar asset performance over a 27-year period. It focuses on
maintaining the percentage of assets in backlog in a similar state. Backlog is
defined as assets that are in need of renewal work (either significant
rehabilitation or replacement). For example, if 20% of assets are past their
service life, or are in need of renewal work, then the forecast model will
determine the funding to maintain 20% of assets in this state over the forecast
period.

The forecast analysis identified a total of $433.7M (annual average of $16.1M) that is
anticipated to be spent over the next 27 years. In 2023, approximately 1.6% of the asset
portfolio (by replacement value) is in backlog. The average annual spending identified
attempts to maintain this percentage over the next 27 years. The performance and
financial forecasts for this state are illustrated in Figure A - 10 and Figure A - 11. Note
that there is a significant expenditure forecasted in 2048, which represents a significant
amount of asset needs that are forecasted to occur in that year.
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Figure A - 10: Scenario 2 — Maintain Current LOS Performance Distribution for Potable Water Assets
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$50,000,000
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Figure A - 11: Scenario 2 — Maintain Current LOS Intervention Costs for Potable Water Assets
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Appendix B: Stormwater Management

Service Summary

Replacement Value

$3.2 Billion
S Overall Performance
oo
1. 8.8, 8 $X¢
) Quantity
‘ ‘ § 2 pump stations
39,453 appurtenances
943.1 km of storm sewers

108 stormwater management devices
9 stormwater management facilities

The City’s stormwater management services contain assets that support the collection,
diversion and treatment of stormwater.

The City is responsible for stormwater collection assets including pump stations and
storm sewers as well as stormwater management assets including rain gauges,
hickenbottoms, orifice controls, and Stormwater Management (SWM) Facilities, as
detailed in Figure B - 1.

STORMWATER MANAGEMENT

Subservice Asset Category Asset Class

Stormwater —= Facility Pump Station

Collection ——e Mainline Appurtenance, Storm Sewer

Stormwater { Device Hickenbottom , Orifice Control, Rain Gauge
Management Facility Stormwater Management (SWM) Facility

Figure B - 1: Stormwater Management Asset Hierarchy
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More information on stormwater management such as state of infrastructure, levels of
service, risk management strategies and lifecycle management strategies and
forecasting can be found in the following sections.

B.1 State of the Infrastructure

Figure B - 2 shows the replacement value of stormwater assets, while Figure B - 3 and
Figure B - 4 illustrate replacement value of stormwater collection assets and stormwater
management assets respectively.

Device, $2.5M,
0.1%

Mainline,
$3168.4M,

98.1%

Facility,
$58.4M, 1.8%

Figure B - 2: Replacement Value Distribution of Stormwater Assets
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Storm Sewer,
$2813.3M,
88.4%

Appurtenance,
$355.1M,
11.2%

Pump Station,
$14.3M,0.4%

Figure B - 3: Replacement Value of Stormwater Collection Assets

Stormwater
Management (SWM)
Facility, $44.1M,
94.7%

Hickenbottom,
$1.9M, 4.1%

s Orfice Control,
$0.5M, 1.2%

Rain Guage,
$0.0M,0.1%

Figure B - 4: Replacement Value of Stormwater Management Assets

B.1.1 Asset Inventory and Valuation

Table B - 1 below summarizes the asset valuation, quantities, and performance for each
asset category.
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Table B - 1: Inventory and Valuation of Stormwater Assets

Subservice

Asset
Category

Asset Class

Replacement
Cost

Inventory

Average
Performance

Facility | Pump Station | $14,302,263 2 Assets Very Good
Stormwater 39,453
Collection Mainfine Appurtenance | $355,096,665 Assets Good
Storm Sewer | $2,813,312,472 | 943,114 m Good
Hickenbottom | $1,891,229 41 Assets Fair
Device 82::,?;' $544,400 54 Assets Fair
Stormwater Rain Guage | $24,239 13 Assets Fair
Management
Stormwater
Facility :\g?,r\}ﬁ‘ﬂ%eme”t $44,131,570 | 9 Asset Good
Facility

B.1.2 Age and Estimated Service Life

Figure B - § illustrates the age of stormwater management assets as a proportion of
their estimated service life. Figure B - 6 illustrates the value of stormwater management
assets acquired by decade. Generally, all assets except for rain gauges are on average
less than half through their estimated service life, which indicates that they are relatively
young. Rain gauges are about 60% through their estimated service life. No asset
classes have an average age that exceeds the average ESL.
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Stormwater Management ) .
S ey T
Storm Sewer Age: 33 yrs |ESL: 90 yrs

Rain Guage . Age: 6.3 yrs|[ESL: 10 yrs

Pump Station _ Age: 16.9 yrs |ESL: 100 yrs
Orfice Control _ Age: 23 yrs |ESL: 50 yrs

Hickenbottom _ Age: 21.1 yrs |[ESL: 50 yrs

Appurtenance _ Age:32.3yrs |ESL: 87.2 yrs

0 50 100 150
B AverageAge m AverageESL = Years PastESL

Figure B - 5: Age as a Proportion of Estimated Service Life (ESL) of Stormwater Assets

The installation of stormwater management assets illustrates that the majority of storm
sewers were installed in the 1980s to 2000s, in line with decades that experienced
significant growth and corresponding development in the City.

108



@ City of Markham

G El —r— Appendix B: Stormwater Management
$900,000,000
$800,000,000
$700,000,000
$600,000,000
$500,000,000
$400,000,000
$300,000,000
$200,000,000
$100,000,000 . l
$-
1950 1960 1970 1980 1990 2000 2010 2020

m Appurtenance m Hickenbottom

m Orfice Control m Pump Station

m Rain Guage w Storm Sewer

m Stormwater Management (SWM) Facility

Figure B - 6: Age Distribution by Installation Decade of Stormwater Assets
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B.1.3 Asset Performance

Table B - 2 details the approaches that the City utilizes to assess the performance of
each asset class in stormwater management services.

City of Markham

Appendix B: Stormwater Management

Table B - 2: Performance assessment approaches to Stormwater Assets

Asset Class

Performance

Approach to Assessing

Orifice Control

Metric

Remaining
Life/ESL

Performance

The City understands the
performance of these assets based
on asset age and estimated service
life

Storm Sewer

CCTV Inspection,
Remaining
Life/ESL

Inspections are performed based on
CCTV inspections under NASSCO-
PACP standards on a 10-year cycle,
remaining life and estimated service
life

Pump Station

Facility Condition

The City performs inspections of the
condition of the pump stations and
uses the results from the inspections

Index (FCI), to understand performance.
Remaining The City performs inspections of the
Stormwater Management Life/ESL condition of the SWMF and uses the
Facility (SWMF) results from the inspections to
understand performance.
Appurtenance The City understands the
Hickenbottom Remaining performance of these assets based
Life/ESL on asset age and estimated service

Rain Gauge

life

Figure B - 7 and Figure B - 8 illustrate the performance distribution of stormwater
management assets. Table B - 3 summarizes the relationship between the performance
categories and how performance ratings are determined.
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$119M, $53M,2%
4% $1,010M,
31%
$528M,
16%

Good

$1,520M, 47%

m Very Good m Good Fair mPoor mVeryPoor

Figure B - 7: Performance Distribution of Stormwater Management Assets

Table B - 3: Performance Ratings of Stormwater Management Assets

Performance Category Remaining Life/ESL Facility Condition Index (FCI)
Very Good 100% - 80% 0% - 20%
Good 80% - 60% 20% - 40%

60% - 40%

40% - 60%

40% - 20%

60% - 80%

Very Poor 20% - 0%

80% - 100%
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Figure B - 8: Performance Distribution of Stormwater Assets by Asset Class

B.2 Levels of Service

Customer values, customer levels of service and technical levels of service for
Stormwater Management can be found in Table B - 4, Table B - 5, and Table B - 6,
respectively. Furthermore, mandated O.Reg. LOS for Stormwater Management can be
found in Table B - 7.
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Table B - 4: Stormwater Management Customer Values

Customer Values

Customer Values

Customer Satisfaction
Measure

Current Feedback & Expected
Trend Based on Planned
Budget

Stormwater
management
assets are safe and
reliable to use

Assets are structurally adequate
for use and in overall good
working condition.

Assets are resilient to 5-year and
100-year storms.

Transportation impacts from
flooding are minimized.

Quality controls and devices
have been installed to reduce
overall number of incidents (e.g.
property impacts from flooding).

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.

Stormwater
management
assets offer
convenience to the
customer

The quality of assets does not
negatively affect the customer.

Stormwater management assets
are accessible.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.

Environmentally
sustainable

Environmental impacts from
flooding are minimized.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.
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Table B - 5: Stormwater Management Customer LOS

Customer Level of Service Measures

Type of Level of Service HEIETITENEE Current Performance
Measure Measure
Mainline
CCTV Condition
1.92
Condition of Index
Storm Sewers Confidence Levels: High — CCTV data is used to
determine storm sewer condition
Condition or m: )
Age/Remaining oten e
Useful Life - Good Good
i O O air
Condition of ’gggr.ef’at‘f.d Inie
Appurtenance “pointrating ®Very Poor
. scale
Condition
Confidence Levels: Low — age and ESL are used to
evaluate asset condition in place of condition data
Percentage of all
elements/element 20,
Individual groups in poor
element/element condition
group condition. | confidence Levels: Low — age and ESL are used to
evaluate asset condition where condition data is not
available
Measure of
whether the The City is currently reviewing and selecting measures
Function service is for this category, which will be developed and integrated
appropriate for its | into future iterations of the City's AMP.
intended use
Measure of
whether the
service is The City is currently reviewing and selecting measures
Capacity adequate to meet | for this category, which will be developed and integrated
consumer into future iterations of the City's AMP.
stormwater
needs
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Table B - 6 (Continued): Stormwater Management Customer LOS

Customer Level of Service Measures

IJI'ype i Level of Service Performance Measure Current Performance
easure
Service The City is currently reviewing and selecting measures
Accessibility interruntions for this category, which will be developed and integrated
P into future iterations of the City's AMP.
Stormwater Collection Facilities (Pump Stations)
Condition or
Age/Remaining
Useful Life - Condition Category
Condition of Aggregated into
Pump Stations 5-point rating
scale
Condition Confidence Levels: Low — age and ESL are used to
evaluate asset condition in place of condition data
Percentage of all
elements/element 0%
Individual groups in poor
element/element | condition
group condition. | confidence Levels: Low — age and ESL are used to
evaluate asset condition where condition data is not
available
Measure of
whether the The City is currently reviewing and selecting measures
Function service is for this category, which will be developed and integrated
appropriate for its | into future iterations of the City's AMP.
intended use
Measure of
whether the
service is The City is currently reviewing and selecting measures
Capacity adequate to meet | for this category, which will be developed and integrated
consumer into future iterations of the City's AMP.
stormwater
needs
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Table B - 7 (Continued): Stormwater Management Customer LOS

Type of
Measure

Accessibility

Customer Level of Service Measures

Type of Measure

Service
interruptions

Type of Measure

Type of Measure

The City is currently reviewing and selecting measures
for this category, which will be developed and integrated
into future iterations of the City's AMP.

Stormwater Management Devices

Condition of
Hickenbottoms

Condition of
Orifice Control

Condition of Rain
Gauge

Condition or '
Age/Remaining e
Useful Life - Good
Aggregated into Fair
S-point rating i

scale

49.52%

Confidence Levels: Low — age and ESL are used to

Condition evaluate asset condition in place of condition data
Percentage of all
elements/element
groups in very 4%
Individual poor to poor
element/element | condition
group condition.
Confidence Levels: Low — age and ESL are used to
evaluate asset condition in place of condition data
Measure of
whether the The City is currently reviewing and selecting measures
Function service is for this category, which will be developed and integrated

appropriate for its
intended use

into future iterations of the City's AMP.
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Table B - 8 (Continued): Stormwater Management Customer LOS

Customer Level of Service Measures

IJI-Z:::u?'Z Type of Measure Type of Measure Type of Measure
Measure of
whether the
service is The City is currently reviewing and selecting measures
Capacity adequate to meet | for this category, which will be developed and integrated
consumer into future iterations of the City's AMP.
stormwater
needs
Service The City is currently reviewing and selecting measures
Accessibility | . . for this category, which will be developed and integrated
interruptions

into future iterations of the City's AMP.

Stormwater Management Facilities

Condition or
Age/Remaining
Useful Life -
Condition of Aggregated into

SWME 5-point rating
scale

Condition Category
@ Very Good

Good

66.67%

Condition Confidence Levels: Low — age and ESL are used to
evaluate asset condition in place of condition data

Percentage of all
elements/element
groups in very 0%
poor to poor
condition

Individual
element/element
group condition.

Confidence Levels: Low — age and ESL are used to
evaluate asset condition in place of condition data
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Table B - 9 (Continued): Stormwater Management Customer LOS

Type of
Measure

Customer Level of Service Measures

Type of Measure

Type of Measure Type of Measure

Measure of - I .
The City is currently reviewing and selecting
whether the . . .
. .. measures for this category, which will be developed
Function service is . . / . ey
- and integrated into future iterations of the City's

appropriate for AMP

its intended use )

Measure of

whether the

service is The City is currently reviewing and selecting measures
Capacity adequate to meet | for this category, which will be developed and integrated

consumer into future iterations of the City's AMP.

stormwater

needs

Service The City is currently reviewing and selecting measures
Accessibility interruptions for this category, which will be developed and integrated

into future iterations of the City's AMP.
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Table B - 10: Stormwater Management Services Technical LOS

Lifecycle
Activity

Stormwater Collection (Pump Stations, Appurtenances, Storm Sewers)

Technical Level of Service Measures

Purpose of
Activity

Activity Measure

Current

Performance ($,

2023 Budget)

Recommended
Performance

Projects
developed in
Future Urban Area
Conceptual
Growth Master Plan -
Acquisition Expansion Transportation, $2,773,400
Development Water and
Wastewater
Master Plan Class
Environmental
Assessment Study
Inspections Annual Programs | The City is in the
process of
Operation Regular _ documenting
Operations As required maintenance
costs by service
Minor repairs As needed

Regular Annual Programs The City is in the
Maintenance process of
Maintenance Maior documenting
J maintenance
mam’genance As needed costs by service
(holding
strategies)
The City is in the
Maijor process of
Renewal rehabilitation or | As needed documenting
replacement maintenance
costs by service
Di Disposal of : Included with
isposal As required
replaced assets renewal costs
Upgrades to
Is‘e""'ce improve LOS 10 | o (o01jired $10,806,500
mprovement | benefit existing

serviced areas

Recommended
performance will
be considered
and included for
the City's 2025
Asset
Management
Plan and
Financial
Strategy
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Table B - 11 (Continued): Stormwater Management Services Technical LOS

Lifecycle
Activity

Stormwater Management (Devices, SWM Facilities)

Technical Level of Service Measures

Purpose of
Activity

Activity Measure

Current

Performance ($,
2023 Budget)

Recommended
Performance

Projects
developed in
Future Urban Area
Conceptual
Growth Master Plan -
Acquisition Expansion Transportation, $15,979,900
Development Water and
Wastewater
Master Plan Class
Environmental
Assessment Study
Inspections Annual Programs
Operation Regular $366,400
0 . As required
perations
Minor repairs As needed
Regular Annual Programs
Maintenance
Maintenance ] $56,200
Major
maintenance
(holding As needed
strategies)
Major
Renewal rehabilitation or | As needed $4,526,000
replacement
Disposal Disposal of As required Included with
replaced assets renewal costs
Upgrades to
SCEE improve LOS 10| o o quired $1,830,700
Improvement | benefit existing

serviced areas

Recommended
performance will
be considered
and included for
the City's 2025
Asset
Management
Plan and
Financial
Strategy
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Table B - 12 (Continued): Stormwater Management Services Technical LOS

Technical Level of Service Measures

Current

Activity Measure Performance ($, SEEETITENEEE

Lifecycle Purpose of
Activity Activity 2023 Budget) Performance

Other (not asset specific expenditures)

Projects . Recommended
developed in .
performance will
Future Urban Area )
be considered
Conceptual )
and included for
Growth Master Plan - the Citv's 2025
Acquisition Expansion Transportation, $23,721,300 Asset y
Development Water and Management
Wastewater
Plan and
Master Plan Class . .
g Financial
Environmental Strate
Assessment Study 9y
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Table B - 13: Stormwater Management O.Reg. LOS

Customer Levels of Service

Service

Community levels of service (qualitative

attribute descriptions) DIBTTE

Description, which may |ncI_U(_1e maps, of the user Refer to Figure B - 9 —

groups or areas of the municipality that are .

L : Map of properties
Scope protected from flooding, including the extent of the o .
) . S resilient to five-year and
protection provided by the municipal stormwater
100-year storms
management system.
Technical Levels of Service

Ser\_nce Technical levels of service (technical metrics) Metric
Attribute

1. Percentage of properties in municipality resilient 739,

to a 100-year storm. ?
Scope

2. Percentage of the municipal stormwater o

o 82%
management system resilient to a 5-year storm.
N

Legend

Proparties resdient to a 100-year stonm
‘ Properties resilent to a 5-99 year storm
Bl Froperties resiient to less than S-year storm

Summary

Tenal Propeniss

Progerties reslient bo 2 100 year siorm
s rosilinn 1o 4 G yo e strm

o waaem

Ferizmage of properties resllient 1o 3 100-year storm
Paree =4 proy & rasiligmt 13 st

Hwy 48

Ath Ave

Figure B - 9: Properties Resilient to 5-year and 100-year storms
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B.3 Risk Management Strategy

The criteria used to determine consequence of failure (COF) for Stormwater Assets can
be found in Table B - 8:

Table B - 14: COF Criteria used for Stormwater Assets

Direct Financial Socio-Economic Environmental
e Proximity to ESA,
¢ Replacement cost : Ila?:ri:tseer Public recreational
¢ Revenue loss Adi tland areas, watercourse
¢ [feteEint Lelnel Cee or habitat

Table B - 9 displays the risk score for Stormwater assets along with the proportion of
assets within each risk score, likelihood of failure (LOF) and COF.

Table B - 15: Risk Score Distribution of Stormwater Assets

Consequence of
Failure

$719,921,242 $73,835,242 $0
(22.3%) (2.3%) (0.0%)

Likelihood of Failure

$229,609,853 $273,079,239 $24,870,519 $0
(7.1%) (8.5%) (0.8%) (0.0%)

$40,585,974 $69,705,229 $8,309,679 $0
(1.3%) (2.2%) (0.3%) (0.0%)

2 -
3 -
4 -
5 $29,433,520 $21,447,709 $2,115,516

(0.9%) (0.7%) (0.1%)

B.4 Lifecycle Management Strategies and Forecasting

The following section outlines the funding required for the entire lifecycle of stormwater
management assets. The expenditures were determined using the lifecycle activities
outlined in Table B - 6 and the LOS established. Required funding was determined for
the following scenarios using the following forecasting analysis:

e Maintain Current Levels of Service — this scenario provides the funding required
to maintain a similar asset performance over a 27-year period. It focuses on
maintaining the percentage of assets in backlog in a similar state. Backlog is
defined as assets that are in need of renewal work (either significant
rehabilitation or replacement). For example, if 20% of assets are past their
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service life, or are in need of renewal work, then the forecast model will
determine the funding to maintain 20% of assets in this state over the forecast period.

The forecast analysis identified a total of $106.4M (annual average of $3.9M) that is
anticipated to be spent over the next 27 years. In 2023, approximately 0.6% of the asset
portfolio (by replacement value) is in backlog. The average annual spending identified
attempts to maintains this percentage over the next 27 years. The performance and
financial forecasts for this state are illustrated in Figure B - 10 and Figure B - 11. Note
that there is a significant expenditure forecasted in 2041 and 2044, which represents a
significant amount of asset needs that are forecasted to occur in that year.
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Figure B - 10: Maintain Current LOS Performance Distribution for Stormwater Assets

124



G El Consultants

$35,000,000

$30,000,000

$25,000,000

$20,000,000

$15,000,000

$10,000,000

$5,000,000

$0

Figure B -

City of Markham

Appendix B: Stormwater Management

- e w W W E - HE = m - [ | I H = I

o o HR S N N O > H HO A L O O N 9D s S e N N R B S I

3\ X\ Vv W V2 O ) Q' O O O ) ) ) 7 > > > g > > > > > > O )

S Y P S T T T P T T F T T T FTT TS S S
B Intervention Cost Equivalent Annual Intervention Cost, $3,967,650

11: Maintain Current LOS Intervention Costs for Stormwater Assets
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Service Summary

City of Markham
Appendix C: Wastewater

=

Good

Replacement Value
$2.7 Billion

Overall Performance
. 0. 0.0 OK¢

Quantity

5 pump stations

14,727 maintenance holes
937.2 km of sanitary sewers

The City’s wastewater management services contain assets that support the collection
and conveyance of wastewater to York Region’s wastewater transmission system. The
City’s wastewater is treated at the Duffin Creek Wastewater Pollution Control Plant
located in Pickering, Ontario. The treated water is released into Lake Ontario.

The City is responsible for wastewater collection assets, such as pump stations,
sanitary sewers, service connections, and maintenance holes, as detailed in Figure C -

1.

WASTEWATER

Subservice Asset Category

Wastewater Facility

Collection

——e Mainline

Figure C - 1: Wastewater Asset Hierarchy

Asset Class

Pump Station

Maintenance Hole, Sanitary Sewer
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More information on wastewater collection such as state of infrastructure, levels of
service, risk management strategies and lifecycle management strategies and
forecasting can be found in the following sections.

C.1 State of the Infrastructure

Figure C - 2 illustrates the replacement value for the wastewater asset portfolio and
Figure C - 3 illustrates the replacement value of wastewater collection assets.

Facility,
$10.7M, 0.4%

Mainline,
$2660.4M, 99.6%

Figure C - 2: Replacement Value Distribution of Wastewater Assets

Maintenance
Hole, $179.7M,
6.7%

\ Pump Station,

$10.7M, 0.4%

Sanitary Sewer,
$2480.7M, 92.9%

Figure C - 3: Replacement Value of Wastewater Collection Assets
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C.1.1 Asset Inventory and Valuation

Table C - 1 below summarizes the asset valuation, quantities, and performance for each
asset category of wastewater assets

Table C - 1: Inventory and Valuation of Wastewater Assets
Average

Inventory  Performan
ce

Asset Replacement

Subservice Category Asset Class Cost

Facility Pump Station | $10,667,629 5 Assets Good
Maintenance $179,726.688 14,727 Good
Hole Assets
Wastewater :
Collection |  Mainline giwte?ry $2,922,567 3 Assets | Very Good
gzwt;ry $2,477,795753 | 937,154 m | Good

C.1.2 Age and Estimated Service Life

Figure C - 4 illustrates the age of wastewater assets as a proportion of their estimated
service life. Figure C - 5 illustrates the value of wastewater assets acquired by decade.
Generally, wastewater assets are on average a third through their estimate service life,
which indicates that they are relatively young. No asset classes have an average age
that exceeds the average ESL.

Sanitary Sewer Age: 34.5yrs |ESL: 90 yrs

Pump Station Age: 33.4 yrs | ESL: 100 yrs

Maintenance

20 40 60 80 100 120
mAverageAge mAverageESL mYears PastESL

o

Figure C - 4: Age as a Proportion of Estimated Service Life (ESL) of Wastewater Assets
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The installation profile of wastewater assets illustrates that the majority of sanitary
sewers were installed from the 1980s to 2000s, in line with decades that experienced
significant growth and corresponding development in the City.

$700,000,000
$600,000,000
$500,000,000
$400,000,000
$300,000,000
$200,000,000

$100,000,000

1950 1960 1970 1980 1990 2000 2010 2020

= Maintenance Hole m Pump Station = Sanitary Sewer

Figure C - 5: Age Distribution by Installation Decade of Wastewater Assets
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C.1.3 Asset Performance

Table C - 2 details the approaches the City utilizes to assess the performance of each
asset class in wastewater services.

Table C - 2: Performance assessment approaches to Wastewater Assets

Performance

Asset Class Rating Metric

Description

The City understands the performance of

SETETETCEE Age/ESL these assets based on asset age and

nfells estimated service life.
Inspections are performed on pump
Pumb Station FCI, Remaining stations and the results from the
P Life/ESL inspections are used to understand
performance.

. Inspections are performed based on CCTV
. Loty Cond!tlpn inspections under NASSCO-PACP
Sanitary Sewer Index, Remaining -
. standards on a 10-year cycle, remaining
Life/ESL : : .
life and estimated service life.

Figure C - 6 and Figure C - 7 illustrate the performance distribution of wastewater
assets. Table C - 3 summarizes the relationship between the performance categories
and how performance ratings are determined.
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$1M, 0%
$312M, 12% $530M, 20%

$989M,

37% Good

$838M, 31%

u Very Good Good Fair ® Poor mVeryPoor

Figure C - 6: Performance Distribution of Wastewater Assets

Table C - 3: Performance Ratings of Wastewater Assets

Facility Condition Index CCTV Condition

Performance Category | Remaining Life/ESL (FCI) Index (CCTVCI)
Very Good 100% - 80% 0% - 20% 1.0-2.0
Good 80% - 60% 20% - 40% 20-3.0
60% - 40% 40% - 60% 3.0-4.0
40% - 20% 60% - 80% 4.0-5.0
Very Poor 20% - 0% 80% - 100% 50-6.0
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Figure C - 7: Performance Distribution of Wastewater Assets by Asset Class
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C.2 Levels of Service

Customer values, customer levels of service and technical levels of service for
Wastewater can be found in Table C - 4, Table C - 5, and Table C - 6, respectively.
Furthermore, mandated O.Reg. LOS for Wastewater can be found in Table C - 7.

Table C - 4: Wastewater Customer Values

Customer Values

Customer Values

Customer Satisfaction Measure

City of Markham
Appendix C: Wastewater

Current Feedback &
Expected Trend Based on
Planned Budget

Wastewater
collection assets
are safe and
reliable to use

Assets are structurally adequate for
use and in overall good working
condition.

Assets reliably collect and remove
wastewater from properties.

Adverse wastewater odours are
minimized.

Quality controls and devices have
been installed to reduce overall
number of incidents (e.g. sewer

backups and flooding are minimized).

The City is currently
reviewing the data that
supports this metric, which
will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed
and incorporated into future
AMPs.

Wastewater
collection services
are accessible and
do not
inconvenience
customers

The quality of assets do not
negatively affect the customer.

The City is currently
reviewing the data that
supports this metric, which
will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed
and incorporated into future
AMPs.

Aesthetic Quality

Wastewater collection assets meet
aesthetic expectations.

The City is currently
reviewing the data that
supports this metric, which
will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed
and incorporated into future
AMPs.

Environmentally
sustainable

Wastewater does not harm the
environment.

The City is currently
reviewing the data that
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Environmental impacts are
minimized.

supports this metric, which
will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed
and incorporated into future
AMPs.

Table C - 5: Wastewater Customer LOS

Customer Level of Service Measures

Type of Leve_l of Performance Current Performance
Measure Service Measure
Mainline
CCTV Condition -
Index or Condition Condition Category
Condition of Based on 'I'
Sanitary Sewers | Remaining Life - Good -
Aggregated into 5- pes
point rating scales Ve
Condltlon or . Condition Category
Age/Remaining e
Condition Condition of Useful Life - Good i

Maintenance
Holes

Aggregated into 5-
point rating scale

Confidence Levels: High — CCTV data is used in to
evaluate sanitary sewer and maintenance hole condition

Individual
element/element
group condition.

Percentage of all
elements/element
groups in very poor
to poor condition

12%

Confidence Levels: High — CCTV data is used in to
evaluate sanitary sewer and maintenance hole condition
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Measure of
whether the The City is currently reviewing and selecting measures for
Function service is this category, which will be developed and integrated into
appropriate for future iterations of the City's AMP.
its intended use
Measure of
whether the
service is The City is currently reviewing and selecting measures for
Capacity adequate to this category, which will be developed and integrated into
meet consumer | future iterations of the City's AMP.
wastewater
needs
Service The City is currently reviewing and selecting measures for
Accessibility interruptions this category, which will be developed and integrated into
future iterations of the City's AMP.
Facilities
Condition or ‘
Age/Remaining _ r o
Useful Life - Good e
N Aggregated into 5- Fair
Condition of point rating scale
Pump Station
Confidence Levels: Medium — Condition assessments are
. performed to determine pump station condition. Age and
Condition ESL are used to evaluate asset condition where condition
assessment data is unavailable.
Percentage of all
elements/element 0%
groups in poor
IndiVidual Condition
element/element - : —
group condition. | Confidence Levels: Medium — Condition assessments are
performed to determine pump station condition. Age and
ESL are used to evaluate asset condition where condition
assessment data is unavailable.
Measure of The City is currently reviewing and selecting measures for
Function whether the this category, which will be developed and integrated into
service is future iterations of the City's AMP.
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appropriate for
its intended use

Measure of

whether the

service is The City is currently reviewing and selecting measures for
Capacity adequate to this category, which will be developed and integrated into

meet consumer | future iterations of the City's AMP.

wastewater

needs

Service The City is currently reviewing and selecting measures for
Accessibility interruptions this category, which will be developed and integrated into

future iterations of the City's AMP.

Table C - 6: Wastewater Technical LOS

Lifecycle
Activity

Technical Level of Service Measures

Purpose of
Activity

Activity
Measure

Current
Performance ($,
2023 Budget)

Recommended
Performance

Wastewater Collection - Facilities
Projects
developed in
Future Urban
Area
Conceptual The City is in the
Master Plan -
Growth : process of
I . Transportation, .
Acquisition Expansion Water and documenting Recommended
Development Wastewater acquisition costs | performance will
Master Plan by service be considered
Class and included for
Environmental X‘e Ct'ty $ 2025
Assessment SS€
Study Management
Plan and
In tion Annual The City is in the | Financial
spections programs process of Strategy
Operation Requl documenting
egular i operations costs
Operations As required b)rj service
Minor repairs As needed The City is in the
Maintenance Regular Annual process of
Maintenance programs documenting
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Major
maintenance
(holding
strategies)

As needed

maintenance
costs by service

Renewal

Major
rehabilitation or
replacement

As needed

$391,600

Disposal

Disposal of
replaced assets

As required

Included in
renewal costs

Service
Improvement

Upgrades to
improve LOS to
benefit existing
serviced areas

As required

$211,700

Wastewater Collection — Mainline

Projects
developed in
Future Urban
Area

replaced assets

vonceptial | The City is in the
Growth : process of
ey . Transportation, .
Acquisition Expansion documenting
Development Water and acquisition costs
Wastewater b )
Master Plan y sefvice
Class
Environmental
Assessment
Study
. Annual
Inspections
Operation programs $261,800
Regular As required
Operations q
Minor repairs As needed
Regular Annual The City is in the
Maintenance programs process of
Maintenance Major documenting
maintenance maintenance
(holding As needed costs by service
strategies)
Major
Renewal rehabilitation or | As needed $846,600
replacement
Disposal Disposal of As required Included in

renewal costs

Recommended
performance will
be considered
and included for
the City's 2025
Asset
Management
Plan and
Financial
Strategy
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Service
Improvement

Upgrades to
improve LOS to
benefit existing
serviced areas

As required

Table C - 7: Wastewater O.Reg. LOS

Service
attribute

Customer Levels of Service

Community levels of service
(qualitative descriptions)

Description, which may include
maps, of the user groups or areas of

Metric

Refer to Figure C - 8: Properties

Scope th L connected to the Municipal Wastewater
e municipality that are connected to Syst
the municipal wastewater system. ystem
1. Description of how combined
sewers in the municipal wastewater
S are slzilgace W'th DUE Y City does not have any combined sewers
structures in place which allow
overflow during storm events to
prevent backups into homes.
2. Description of the frequency and
volume of overflows in combined
sewers in the municipal wastewater City does not have any combined sewers
system that occur in habitable areas
or beaches.
Infiltration and inflow into sanitary sewers
in both groundwater and stormwater
o which are not intended to be in the
Reliability sanitary system. Infiltration can enter

3. Description of how stormwater
can get into sanitary sewers in the
municipal wastewater system,
causing sewage to overflow into
streets or backup into homes.

through a variety of sources — cracks in
pipes, cross connections such as
downspout connections, through
maintenance hole covers, etc. The City
has implemented an annual Infiltration
and Inflow (1&l) monitoring program to
monitor the 1&l impact and provide
incentives to homeowners to remove the
downspouts from sanitary sewers.

4. Description of how sanitary
sewers in the municipal wastewater
system are designed to be resilient to
avoid events described in paragraph
3.

To minimize sewage overflow into streets
and backups into homes, the City has
established design standards with 0.26
I/'s/ha and other measures to reduce
infiltration and inflow such as:
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Service
Attribute

e Place manholes outside of
surface ponding areas and
Regional flood plains;

¢ Install seal tape around rings on
the manholes; and

e Implement water-tight measures
when sewers are installed in
high groundwater areas.

5. Description of the effluent that is

discharged from sewage treatment City does not have sewage treatment
plants in the municipal wastewater plants
system.

Technical Levels of Service

Technical levels of service (technical metrics)

Percentage of properties connected to the

Metric

o

Scope municipal wastewater system. 9%

1. The number of events per year where combined

sewer flow in the municipal wastewater system .

X City does not have any
exceeds system capacity compared to the total :
. o combined sewers

number of properties connected to the municipal

wastewater system.

2. The number of connection-days per year due to X reported instances of
Reliability wastewater backups compared to the total number | basement flooding/issues

of properties connected to the municipal wastewater
system.

compared to X connected
properties

3. The number of effluent violations per year due to
wastewater discharge compared to the total number
of properties connected to the municipal wastewater
system.

X violations compared to X
connected properties
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Legend A9th Ave [
a City Boundary
Properties not connected to santary sewer
Properties connected 1o sanitary sewer
Elgin'Mills Rd E
Summary # of Properties | ko
Total Properties 9,067
| rties not connected to sanitary sewer 2,893
|_Properties connected 1o sanitary sewer sl (7 s 7
|_Sanitary Sewer Coverage (%) Lz | > re
= Major Mackenzie Dr E 2
- . % I
e v 3
S N @&
§
16th Ave %
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14th Ave
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.\ York Dufham Uine
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Figure C - 8: Properties connected to the Municipal Wastewater System
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C.3 Risk Management Strategy

The criteria used to determine COF of Wastewater Assets can be found in Table C - 8:

Table C - 8: COF Criteria used for Wastewater Assets

Direct Financial Socio-Economic Environmental
e Proximity to ESA,
e Replacement cost : E?:ri:tzer Public recreational
e Revenue loss . Adi tland areas, watercourse
jacent land use or habitat

Table C - 9 displays the risk score for wastewater assets along with the proportion of
assets within each risk score, LOF and COF.

Table C - 9: Risk Score Distribution of Wastewater Assets

Consequence of
Failure

§ $97,877,593  $12,342,260

s (3.7%) (0.5%) (0.0%)
"g' $828,474,569  $150,887,905  $9,885,624 $0
3 (31.0%) (5.6%) (0.4%) (0.0%)
= $270,645,953  $39,364,815 $2,454,942 $0
= (10.1%) (1.5%) (0.1%) (0.0%)

$891,683 $217,739 $0
(0.0%) (0.0%) (0.0%)

C.4 Lifecycle Management Strategies and Forecasting

The following section outlines the funding required for the entire lifecycle of potable
water assets. The expenditures were determined using the lifecycle activities outlined in
Table C - 6 and the LOS established. Required funding was determined using the
following forecasting analysis scenario:

e Maintain Current Levels of Service — this scenario provides the funding required
to maintain a similar asset performance over a 27-year period. It focuses on
maintaining the percentage of assets in backlog in a similar state. Backlog is
defined as assets that are in need of renewal work (either significant
rehabilitation or replacement). For example, if 20% of assets are past their
service life, or are in need of renewal work, then the forecast model will
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determine the funding to maintain 20% of assets in this state over the forecast
period.

The forecast analysis identified a total of $80.5M (annual average of $3.0M) that is
anticipated to be spent over the next 27 years. In 2023, approximately <0.1% of the
asset portfolio (by replacement value) is in backlog. The average annual spending
identified attempts to maintains this percentage over the next 27 years. The
performance and financial forecasts for this state are illustrated in Figure C - 10 and
Figure C - 11. There are significant expenditures forecasted in 2047 and 2051, which
represent a significant amount of asset needs that are forecasted to occur in those
years.

Note that over the 27-year forecast period, the portfolio’s performance experiences a
decline on average. This is evidenced by the larger share of assets with very poor and
poor performance ratings and smaller share of assets with good and very good
performance ratings that arise in the later years of the forecast. This indicates that
beyond the 27-year forecast the City is anticipated to experience significant renewal

needs for these assets.
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Figure C - 9: Maintain Current LOS Performance Distribution for Wastewater Assets
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$40,000,000
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$5,000,000

$0 | | | I

mmmm [ntervention Cost Equivalent Annual Intervention Cost, $2,991,275

Figure C - 10: Maintain Current LOS Intervention Costs for Wastewater Assets
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Appendix D: Transportation

% Replacement Value
$7.9 Billion
Overall Performance

Good e %k ki

Quantity

Vehicular Transportation
18.0 km of guiderails

1,042.8 km of cabling

13 controller assets

29,458 light fixtures, 25,826 poles
24 vehicular bridges, 218 vehicular
culverts

2,174.0 km of roads

7,648 traffic management assets

Active Transportation

20 boardwalk assets

84 pedestrian bridges, 19 pedestrian
culverts

45.1 km of pathways and trails
936.4 km of sidewalks

Service Summary

The City’s transportation services contain assets that provide routes of movement for
drivers, cyclists and pedestrians, while playing a critical role supporting the connectivity,
and economic growth for residents and businesses of Markham.

The City is responsible for assets such as various roads, bridges, sidewalks, bicycle
lanes, trails, traffic signs and equipment, and many more detailed in Figure D - 1.
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Active
Transportation

Vehicular
Transportation

l

L1
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TRANSPORTATION

Asset Category

Municipal Structure

Woalking and Cycling

Barrier
Lighting
Municipal Structure

Road

Traffic Management

Figure D - 1: Transportation Asset Hierarchy

Asset Class

Boardwalk, Bridges 23m, Culverts < 3m,
Culverts 23m

Pathway, Sidewalk, Trail

Guiderail

Controllers, Cabling, Fixtures, Poles
Bridges, Culverts = 3m, Culverts < 3m
Pavement, Curb & Gutter

Signals & Equipment, Signage & Mounting
System, Traffic Calming, Marking

More information on transportation such as state of infrastructure, levels of service, risk
management strategies, lifecycle management strategies and forecasting can be found
in the following sections. The sections are split by the major subservices: Vehicular

Transportation and Active Transportation

D.1 State of the Infrastructure — Vehicular Transportation

Figure D - 2 shows the replacement value of vehicular transportation assets while
Figure D - 3 illustrates the replacement value of vehicular transportation assets by asset

class.
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TrafficManagement,
$9.2M, 0.1%

Barrier, $8.1M,0.1%

Road, $7149.3M,

0,
93.4% Lighting, $266.7M,3.5%

Municipal Structure,
$217.9M, 2.8%

Figure D - 2: Replacement Value Distribution of Vehicular Transportation Assets

Poles, $97.9M,13%

Signals & Equipment,
$9.2M, 0.1%

Bridges >= 3.0m,
/ e
‘\ Cabling,

$143.9M, 1.9%

Pavement,

$7149.3M, 93.4% Controllers,

$0.0M,00%

Culverts < 3.0m,
$13.6M, 0.2%

Culverts >= 3.0m,
$117.4M, 1.5%

Fixtures, $24.9M,0.3%

Guiderail, $8.1M,01%

Figure D - 3: Replacement Value of Vehicular Transportation Assets by Asset Class
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D.1.1 Asset Inventory and Valuation

Table D - 1 below summarizes the asset valuation, quantities, and performance for each
asset category of vehicular transportation assets.

Table D - 1: Inventory and Valuation of Vehicular Transportation Assets

. Asset Replacement Average
Subservice Category Asset Class Cost Inventory Performance
Barrier Guiderail $8,117,224 17,959m Fair
Cabling $143,868,095 | 1,042,825m Fair
Controllers $21,245 13 Assets Very Poor
Lighting Fixtures | $24,890,004 | 22948 Good
Assets
Poles $97,896,810 | 22826 Good
Assets
Vehicular
Transportation Bridges 23m | $86,832,955 26 Assets Good
Municipal "'\ orts < 3m | $13,625,122 | 155 Assets Good
Structure
Culverts 23m | $117,439,623 63 Assets Good
Road Pavement [$7,149,268,886| 2,174km Good
Traffic Signals & | ¢4 512 989 | 7,648 Assets Fair
Management Equipment

D.1.2 Age and Estimated Service Life

Figure D - 5 illustrates the age of vehicular transportation assets as a proportion of their
estimated service life. Figure D - 6 illustrates the value of vehicular transportation assets
acquired by decade. Controllers are the only asset group on average that are
approaching the end of ESL.
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Signals & Equipment Age:11yrs|ESL:19.2yrs
Poles R Age: 26 yrs | ESL: 68 yrs
I S ——

P M N e — /\00:34.4yrS|ESL:55.9yrs
Guiderall - -
—l Age:11yrs |ESL:20yrs

Fixtures — Age:6.7yrs|ESL:20yrs
Culverts>=3.0m

s (9928 7yrS|ESL:68.5yrs
Culverts<3.0m : Age:34.5yrs|ESL:56.8 yrs
Controllers
Age:9.2yrs|ES .: 10 yrs
Cabling -
: - |
Bridges>=3.0m s Age: 274 yrs | ESL: 86.9 yrs

0 20 40 60 80 100
m AverageAge m AverageESL = Years Past ESL

Age: 24.3 yrs | ESL: 55 yrs

Figure D - 4: Age as a Proportion of Estimated Service Life (ESL) of Vehicular Transportation Assets

The installation profile of transportation assets illustrates that the majority of roads
(pavement) were installed from the 1980s to 2000s, in line with decades that
experienced significant growth and corresponding development in the City.
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Figure D - 5: Age Distribution by Installation Decade of Vehicular Transportation Assets
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D.1.3 Asset Performance

Table D - 2 below details the approaches that the City utilizes to understand the

performance of vehicular transportation asset class.

City of Markham
Appendix D: Transportation

Table D - 2: Performance assessment approaches to Vehicular Transportation Assets

Performance

Approach to Assessing

A GERR Rating Metric Performance
Fixtures The City understands the
. - performance of these assets
Guiderail HeEiEak based on asset age and estimated
Signals & Equipment service life.
BC OSIM inspections and BCI
Bridges < 3m, Bridge Condition recorded into city’s database per
Bridges 2 3m ( glnde ) MTO standards. BCl is used to
X understand asset performance.
OSIM inspections and BCI
recorded into City’s database per
Culverts < 3m, BCI. CCTV MTO standards, CCTV inspections

Culverts 2 3m

Condition Index

are all recorded into city’s
database. CCTV and BClI ratings
are used to understand asset
performance.

Inspected annually using laser
technology to obtain a PCI score

Pavement (Pa\l/DeCrLent which is recorded in City’s
Condition Index database and used to understand
) performance. PCl is used to
understand asset performance.
Cabling Remaining Life/ESL | The City understands the
Poles Remaining Life/ESL | Performance of these assets
based on asset age and estimated
Controllers Remaining Life/ESL | service life.

Figure D - 7 illustrates the performance distribution of the vehicular transportation
services asset portfolio, while Figure D - 8 shows the performance distribution of
vehicular transportation assets by asset class. Table D - 3 summarizes the relationship
between the performance categories and how performance ratings are determined.
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$193M, 3%

$795M, 10% ‘

$1,216M,
16%

$2,500M,
33%

Good

$2,947M, 38%
H Very Good = Good Fair ®mPoor mVeryPoor

Figure D - 6: Performance Distribution of Vehicular Transportation Assets

Table D - 3: Performance Ratings of Vehicular Transportation Assets

CCTV Condition
Index (CCTVCI)

Performance
Category

Remaining
Life/ESL

Bridge Condition
Index (BCI)

Age/ESL

Very Good 100% - 80% 0% - 20% 100% - 85% 1.0-2.0
Good 80% - 60% 20% - 40% 85% - 70% 20-3.0
60% - 40% 40% - 60% 70% - 60% 3.0-4.0
40% - 20% 60% - 80% 60% - 50% 40-5.0
Very Poor 20% - 0% 80% - 100% 50% - 0% 5.0-6.0
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Figure D - 7: Performance Distribution of Vehicular Transportation Assets by Asset Class
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D.2 State of the Infrastructure — Active Transportation

Figure D - 2 shows the replacement value of active transportation assets while Figure D
- 3 illustrates the replacement value of active transportation assets by asset class.

Walking and Cycling,
$197.9M, 78.6%

Municipal Structure,
$53.9M, 21.4%

Figure D - 8: Replacement Value Distribution of Active Transportation Assets

Trail, $5.3M, 2.1%
Boardwalk, $3.9M,
1.5%
Bridges >= 3.0m,
‘ o

Culverts < 3.0m, $6.6M,
2.6%

Culverts >= 3.0m, $20.4M,
\\ 8.1%

Pathway, $3.8M, 1.5%

Sidewalk,
$188.8M, 75.0%

Figure D - 9: Replacement Value of Active Transportation Assets by Asset Class
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D.2.1 Asset Inventory and Valuation

Table D - 1 below summarizes the asset valuation, quantities, and performance for each
asset category of transportation assets.

Table D - 4: Inventory and Valuation of Active Transportation Assets

Average
Performance

Subservice Asset  pssetClass Replacement
Category Cost

Boardwalk $3,893,914 20 Assets Good
Municipal | Bridges 23m | $23,034,164 | 84 Assets Good
Structure | cylverts < 3m | $6,570,356 7.0 Assets Fair

Inventory

heie Culverts 2 3m | $20,441,835 | 12 Assets | Fair
Transportation
Walking Pathway $3,833,608 19,018 m Very Poor
and Sidewalk $188,758,324 | 936,394 m Fair
R $5,264,118 | 26,114 m Very Good

D.2.2 Age and Estimated Service Life

Figure D - 5 illustrates the age of active transportation assets as a proportion of their

estimated service life. Figure D - 6 illustrates the value of active transportation assets
acquired by decade. Pathways are the only asset group with an average age past the
average ESL.

Trail [ Age:4.3yrs|ESL: 20 yrs
sidewalk | Age: 286 yrs |ESL: 50 yrs
Pathway [ Age:33yrs|ESL:20yrs

cuverts>=3.0m [ NG Aoc:49.6yrs|ESL:52.7 yrs
Cutverts<3.om | I Age:50.1 yrs | ESL: 65 yrs
Bridges >=3.0m [N N Age: 26.9yrs | ESL:48.7 yrs

Boardwalk ||| Age: 19yrs |ESL: 30yrs

0 10 20 30 40 50 60 70

mAverageAge wmAverageESL =Years Past ESL

Figure D - 10: Age as a Proportion of Estimated Service Life (ESL) of Active Transportation Assets

156



‘@) City of Markham

G El Eonsultants Appendix D: Transportation

The installation profile of transportation assets illustrates that the majority of sidewalks
were installed from the 1970s to 2000s, in line with decades that experienced significant
growth and corresponding development in the City.

$70,000,000
$60,000,000

$50,000,000

$40,000,000

$30,000,000

$20,000,000

$10,000,000 . .
$_ —

1910 1920 1940 1950 1960 1970 1980 1990 2000 2010 2020

m Boardwalk m Bridges>=3.0m m Culverts <3.0m H Culverts >=3.0m
m Pathway m Sidewalk W Trail

Figure D - 11: Age Distribution by Installation Decade of Active Transportation Assets
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D.2.3 Asset Performance

Table D - 2 below details the approaches that the City utilizes to understand the
performance of active transportation asset class.

Table D - 5: Performance assessment approaches to Active Transportation Assets

Performance Approach to Assessing
il ke Rating Metric Performance
Sidewalk The City understands the
. performance of these assets
Trail HeEiEak based on asset age and estimated
Pathway service life.
BC OSIM inspections and BCI
. , . recorded into city’s database per
>
Bridges 2 3m (Brldglefondltlon MTO standards. BCl is used to
ndex) understand asset performance.
OSIM inspections and BCI
recorded into city’s database per
HEERITELS 2l MTO standards. BCl is used to
understand asset performance.
OSIM inspections and BCI
recorded into City’s database per
Culverts < 3m BCl CCTV MTO standards, CCTV inspections
Culverts 2 3m Condition Index | 2re all recorded into city's
database. CCTV and BCI ratings
are used to understand asset
performance.

Figure D - 7 illustrates the performance distribution of the active transportation services
asset portfolio, while Figure D - 8 shows the performance distribution of active
transportation assets by asset class. Table D - 3 summarizes the relationship between
the performance categories and how performance ratings are determined.
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$17M, 7%

$59M, 23% '

$83M,
33%

$31M,
12%

$62M, 25%

® VVery Good ™ Good = Fair mPoor mVeryPoor

Figure D - 12: Performance Distribution of Active Transportation Assets

Table D - 6: Performance Ratings of Active Transportation Assets

CCTV Condition
Index (CCTVCI)

Performance
Category

Remaining
Life/ESL

Bridge Condition
Index (BCI)

Age/ESL

Very Good 100% - 80% 0% - 20% 100% - 85% 1.0-2.0
Good 80% - 60% 20% - 40% 85% - 70% 20-3.0
60% - 40% 40% - 60% 70% - 60% 3.0-4.0
40% - 20% 60% - 80% 60% - 50% 4.0-5.0
Very Poor 20% - 0% 80% - 100% 50% - 0% 5.0-6.0
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Figure D - 13: Performance Distribution of Active Transportation Assets by Asset Class
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D.3 Levels of Service — Vehicular Transportation

Customer values, customer levels of service and technical levels of service for
Vehicular Transportation can be found in Table D - 7, Table D - 5, and Table D - 6,
respectively. Furthermore, mandated O.Reg. LOS for roads and bridges can be found in
Table D - 13 and Table D - 14.

Table D - 7: Vehicular Transportation Customer Values

Customer Values

Customer Values

Customer Satisfaction
Measure

Current Feedback & Expected Trend

Transportation
services assets are
safe and reliable to
use

Assets are structurally
adequate for use and in
overall good working
condition.

Assets can support all
types of traffic.

Traffic controls have been
installed to increase
commuter safety, reduce
injury and overall number
of incidents.

Based on Planned Budget

The City is currently reviewing the data
that supports this metric, which will be
reported in future iterations of the City's
AMP. These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Transportation
services assets are
convenient to use

The quality of assets does
not negatively affect the
travelling experience

Transportation services
assets are accessible and
easy to access.

The City is currently reviewing the data
that supports this metric, which will be
reported in future iterations of the City's
AMP. These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Aesthetic Quality

Transportation services
assets meet aesthetic
expectations.

The City is currently reviewing the data
that supports this metric, which will be
reported in future iterations of the City's
AMP. These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Environmentally
sustainable

Environmental impacts are
minimized.

The City is currently reviewing the data
that supports this metric, which will be
reported in future iterations of the City's
AMP. These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.
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Table D - 8: Vehicular Transportation Customer LOS

Customer Level of Service Measures

Type of Level of Performance
Measure Service Measure

Current Performance

Vehicular Transportation — Roads

Pavement o 1o, Coneition Category
Condition Index ! "‘_’e”:w‘
» (PCI) - Aggregated Good .
Condition of into 5-point rating
LOCQ| roadS Scales @®\/zry Poor

Confidence Levels: High — condition assessments are
performed to determine PCI scores

7.24%

44.96% .
Pavement

34.81% Condition Category

Cond|t|0n IndeX @®Very Good
- (PCI) - Aggregated Good
Condition Condition of into 5-point rating Fai
Arterial roads scales Poor

13.19%

Confidence Levels: High — condition assessments are
performed to determine PCI scores

Pavement o ~ Condition Category
Condition Index ®Very Good

y (PCI) - Aggregated - s
Condition of into 5-point rating Good
Collectors roads | gcales i Wi oo

Confidence Levels: High — condition assessments are
performed to determine PCI scores
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Pavement Condition Category

Condition Index i

(PCI) - Aggregated -
Condition of into 5-point rating
Laneways scales e

Confidence Levels: High — condition assessments are
performed to determine PCI scores

Percentage of all
elements/element
Individual groups in very poor
element/element | to poor condition

13%

group condition.

Confidence Levels: High — condition assessments are
performed to determine PCI scores

Measure of
whether the
Function service is
appropriate for
its intended use

Measure of The City is currently reviewing and selecting measures for
whether the this category, which will be developed and integrated into

: service is future iterations of the City's AMP.
Capacity adequate to y

meet traffic
needs

Service

e il interruptions

Vehicular Transportation — Municipal Structures

Condition of .
Condition Category

Vehicular Bridge Condition ®Very Good
» Bridges Index (BCI) - o Good
Condition Aggregated into 5- Good =
point rating scale ®Very Poor
Condition of
Culverts o
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Confidence Levels: High — condition assessments are
performed to determine BCI scores

Individual
element/element
group condition.

Percentage of all
elements/element
groups in very poor
to poor condition

0%

Confidence Levels: High — condition assessments are
performed to determine BCI scores

Measure of

whether the The City is currently reviewing and selecting measures for
Function service is this category, which will be developed and integrated into

appropriate for future iterations of the City's AMP.

its intended use

Measure of

whe’gher. the The City is currently reviewing and selecting measures for

. service is . . . . )

Capacity this category, which will be developed and integrated into

adequate to . . oy

, future iterations of the City's AMP.

meet traffic

needs

Service The City is currently reviewing and selecting measures for
Accessibility interruptions this category, which will be developed and integrated into

future iterations of the City's AMP.

Vehicular Transportation — Barriers

Condition

Condition of
Guiderails

16.69% S
’ 1 Condition Category
Condition or @®Very Good

Age/Remaining -
Useful Life o
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Confidence Levels: Low — age and remaining service life
are used to determine condition in place of condition data

Individual

element/element

group condition.

Percentage of all
elements/element
groups in very poor
to poor condition

35%

Confidence Levels: Low — age and remaining service life
are used to determine condition in place of condition data

Measure of

whether the

The City is currently reviewing and selecting measures for

Function service is this category, which will be developed and integrated into

appropriate for future iterations of the City's AMP.

its intended use

Measure of

whe’Fher'the The City is currently reviewing and selecting measures for

. service is . . . . .

Capacity this category, which will be developed and integrated into

adequate to . . oy

, future iterations of the City's AMP.

meet traffic

needs

Service The City is currently reviewing and selecting measures for
Accessibility interruptions this category, which will be developed and integrated into

future iterations of the City's AMP.

Vehicular Transportation — Ligh

ting & Traffic Management

Condition

Condition of
Cabling

Condition of
Controllers

Condition of
Fixtures

Condition of
Streetlights

Condition of
Traffic Signals

Condition of
Equipment

Condition Category

Condition -

Aggregated into 5-

point rating scales .

Confidence Levels: Low — age and remaining service life

are used to determine condition in place of condition data
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Individual
element/element
group condition.

Percentage of all
elements/element
groups in very poor
to poor condition

21%

Confidence Levels: Low — age and remaining service life
are used to determine condition in place of condition data

Measure of

whether the The City is currently reviewing and selecting measures for
Function service is this category, which will be developed and integrated into

appropriate for future iterations of the City's AMP.

its intended use

Measure of

whe‘Fher. i The City is currently reviewing and selecting measures for

. service is . . . h .

Capacity this category, which will be developed and integrated into

adequate to . ; o

, future iterations of the City's AMP.

meet traffic

needs

Service The City is currently reviewing and selecting measures for
Accessibility this category, which will be developed and integrated into

interruptions

future iterations of the City's AMP.
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Table D - 9: Vehicular Transportation Technical LOS

Lifecycle
Activity

Technical Level of Service Measures

Purpose of
Activity

Vehicular Transportation

Frequency

Current
Performance
($, 2023
Budget)

City of Markham
Appendix D: Transportation

Recommended
Performance

Projects
Growth developed in
Acquisition Expansion transportation $54,075,400
Development master plans and
DC study
Inspections Annual programs
Operation Regular 1,290,400
) As required
Operations
Recommended
Minor repairs As needed performance will
be considered
Regular Annual programs and included for
Maintenance the Citv's 2025
Maintenance . $27,400 eLitys
Major Asset
maintenance Management
(holding As needed Plan and
strategies) Financial
Major Strategy
Renewal rehabilitation or As needed $13,358,900
replacement
. Disposal of : Included in
Disposal replaced assets As required renewal costs
Upgrades to
Service Improve L.O S e As required $319,700
Improvement | benefit existing
serviced areas
Other (not asset specific expenditures)
Projects Recommended
Growth developed in performance will
Acquisition | Expansion transportation $22,759,800 | be considered
Development master plans and and included for
DC study the City's 2025
Asset
Operation Inspections Annual programs | $157,000 Management
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Development of
Transportation
Master Plan
(TMP)

Frequency

Regular
Operations

As required

Minor repairs

As needed

Regular
Maintenance

Annual programs

Maintenance

Major
maintenance
(holding
strategies)

As needed

Renewal

Major
rehabilitation or
replacement

As needed

$118,600

Disposal

Disposal of
replaced assets

As required

Included in
renewal costs

Service
Improvement

Upgrades to
improve LOS to
benefit existing
serviced areas

As required

$76,300

Plan and
Financial
Strategy

D.4 Levels of Service — Active Transportation

Customer values, customer levels of service and technical levels of service for Active
Transportation can be found in Table D - 10, Table D - 11, and Table D - 12,

respectively.

Table D - 10: Active Transportation Customer Values

Customer Satisfaction

Customer Values

Measure

Customer Values

Current Feedback & Expected Trend

Based on Planned Budget

Transportation

services assets are
safe and reliable to

use

condition.

Assets are structurally
adequate for use and in
overall good working

Assets can support all
types of traffic.

The City is currently reviewing the data
that supports this metric, which will be
reported in future iterations of the City's
AMP. These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.
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Traffic controls have been
installed to increase
commuter safety, reduce
injury and overall number
of incidents.

Transportation
services assets are
convenient to use

The quality of assets does
not negatively affect the
travelling experience

Transportation services
assets are accessible and
easy to access.

The City is currently reviewing the data
that supports this metric, which will be
reported in future iterations of the City's
AMP. These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Aesthetic Quality

Transportation services
assets meet aesthetic
expectations.

The City is currently reviewing the data
that supports this metric, which will be
reported in future iterations of the City's
AMP. These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Environmentally
sustainable

Environmental impacts are
minimized.

The City is currently reviewing the data
that supports this metric, which will be
reported in future iterations of the City's
AMP. These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.
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Table D - 11: Active Transportation Customer LOS

Type of
Measure

City of Markham
Appendix D: Transportation

Customer Level of Service Measures

Level of
Service

Performance
Measure

Current Performance

Active Transportation — Municipal Structures (Boardwalks)

Bridge Condition
Index (BCI) -

Condition Category

Aggregated into 5- Good -
Condition of : : ‘
Boardwalks point rating scale
seellier Confidence Levels: High — condition assessments are
performed to determine BCI scores
Percentage of all
elements/element 0%
Individual groups in very poor | = °
element/element | to poor condition
group condition.
Confidence Levels: High — condition assessments are
performed to determine BCI scores
Measure of
whether the
Function service is
appropriate for
its intended use
Measure of
whether the
. service is The City is currently reviewing and selecting measures for
Capacity adequate to this category, which will be developed and integrated into
meet traffic future iterations of the City's AMP.
needs
Accessibility | Sérvice
interruptions
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Active Transportation — Municipal Structures (Pedestrian Bridges)

Bridge Condition
Index (BCI) -

Condition Category

®Very Good

Condition of Aggregated into 5- Goes
Pedestrian point rating scale
Bridges | | w0 o
Condition
Confidence Levels:
Percentage of all
o elements/element 79,
Individual groups in poor °
element/element | condition
group condition. ] ] —
Confidence Levels: High — condition assessments are
performed to determine BCI scores
Measure of
whether the The City is currently reviewing and selecting measures for
Function service is this category, which will be developed and integrated into
appropriate for future iterations of the City's AMP.
its intended use
Measure of
whe’Fher_the The City is currently reviewing and selecting measures for
. service is : . . ; )
Capacity this category, which will be developed and integrated into
adequate to . ; o
, future iterations of the City's AMP.
meet traffic
needs
Service The City is currently reviewing and selecting measures for
Accessibility interruptions this category, which will be developed and integrated into

future iterations of the City's AMP.

Active Transp

ortation — Walking and Cycling (Sidewalks)

Condition

Condition of
Sidewalks

23.98% ®  Condition Category
. @ Very Good
Condition - Good

Aggregated into 5-
point rating scales .
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Confidence Levels:

Individual
element/element
group condition.

Percentage of all
elements/element
groups in very poor
to poor condition

41%

Confidence Levels: Low — age and remaining service life
are used to determine condition in place of condition data

Measure of

whether the The City is currently reviewing and selecting measures for
Function service is this category, which will be developed and integrated into

appropriate for future iterations of the City's AMP.

its intended use

Measure of

whe’gher. e The City is currently reviewing and selecting measures for

. service is : . . > )

Capacity this category, which will be developed and integrated into

e edicle future iterations of the City's AMP

meet traffic y '

needs

Service The City is currently reviewing and selecting measures for
Accessibility interruptions this category, which will be developed and integrated into

future iterations of the City's AMP.

Active Transp

ortation — Walking and Cycling (Trails & Pathways)

Condition

element/element
group condition.

Condition Of o Condition Category
TrailS @Very Good
Condition - Good
Aggregated into 5- Fair
point rating scales Poor
@Very Poor
Condition of 9.14%
Pathways
Confidence Levels: Low — age and remaining service life
are used to determine condition in place of condition data
Percentage of all
elements/element 40%
Individual groups in very poor °

to poor condition

Confidence Levels: Low — age and remaining service life
are used to determine condition in place of condition data
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Measure of

whether the The City is currently reviewing and selecting measures for
Function service is this category, which will be developed and integrated into

appropriate for future iterations of the City's AMP.

its intended use

Measure of

whe’Fher'the The City is currently reviewing and selecting measures for

. service is . . . . .

Capacity this category, which will be developed and integrated into

adequate to : . o

, future iterations of the City's AMP.

meet traffic

needs

Service The City is currently reviewing and selecting measures for
Accessibility interruptions this category, which will be developed and integrated into

future iterations of the City's AMP.
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Table D - 12: Active Transportation Technical LOS

Technical Level of Service Measures

Current
Lifecycle Purpose of Performance | Recommended

Activity Activity AN (%, 2023 Performance
Budget)

Active Transportation

Projects
Growth developed in
Acquisition Expansion transportation $2,191,520
Development master plans and
DC study
Inspections Annual programs
Operation Regular $39,200
) As required
Operations
Recommended
Minor repairs As needed performance will
Regular The City isin | be considered

Annual programs | the process of | and included for

Maintenance documenting the City's 2025

Maintenance

Major maintenance | Asset
maintenance costs by Management
(holding As needed service Plan and
strategies) Financial
Major Strategy
Renewal rehabilitation or As needed $151,300
replacement
Disposal Disposal of As required Included in
replaced assets renewal costs
Upgrades to
Service improve LOS to As required $502,300

Improvement | benefit existing
serviced areas

D.5 Levels of Service — O.Reg. 588/17

Levels of service that are prescribed by O.Reg. 588/17 apply to roads, bridges and
culverts. Bridges and Culverts can be found both in the Active Transportation and
Vehicular Transportation subservices. The following tables detail the O.Reg. 588/17
prescribed levels of service for the Transportation group.
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Table D - 13: Roads O.Reg

Service
attribute

City of Markham
Appendix D: Transportation

. 588/17 Customer LOS

Customer Levels of Service

Community levels of

service (qualitative
descriptions)

Description, which may
include maps, of the road

Metric

Refer to Figure D - 9: City of Markham Road
Network and Connectivity. The City of
Markham’s road network with a total 2,174

Scope netwprk n the . lane-kilometers is categorized to three different
municipality and its level lassificati rterial road o/ mi
of connectivity classification as arterial roads, major/ minor
’ collector roads and local/laneway roads
Descrintion or images Refer to Figure D - 10: Pavement Condition
that illti)strate the dsi]fferent Index of Arterial Roads, Figure D - 11:
Quality Pavement Condition Index of Major/Minor

levels of road class
pavement condition.

Roads, Figure D - 12: Pavement Condition
Index of Local/Laneway Roads

Table D - 14: Roads O. Reg. 588/17 Technical LOS

Service
attribute

Technical Levels of Service

Technical levels of service (technical
metrics)

Number of lane-kilometres of each of
arterial roads, collector roads and local

By
Replacement
Value

By Asset

B roads as a proportion of square kilometres
of land area of the municipality.
1. For paved roads in the municipality, the " 77 average
o average
average pavement condition index value. PC| PCI
Quality

2. For unpaved roads in the municipality,
the average surface condition (e.g.
excellent, good, fair or poor).

The City of Markham does
not have unpaved roads.
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Figure D - 14: City of Markham Road Network and Connectivity
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Figure D - 15: Pavement Condition Index of Arterial Roads
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Figure D - 16: Pavement Condition Index of Major/Minor Roads
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Figure D - 17: Pavement Condition Index of Local/Laneway Roads

Table D - 15: Bridges and Culverts O. Reg. 588/17 LOS

Service
attribute

Customer Levels of Service

Community levels of service
(qualitative descriptions)

Description of the traffic that is
supported by municipal bridges

Metric

The City of Markham bridges
have been designed in
accordance with the municipality
standard and requirements of the
Canadian Highway Bridge Design

Scope (e.g., heavy transport vehicles, Code (CHBDC) at the time of
motor vehicles, emergency construction. The bridges have
vehicles, pedestrians, cyclists). been designed to carry heavy

transport vehicles, motor vehicles,
emergency vehicles, pedestrians,
and cyclists.
1. Description or images of the _Refer e T [ .1.3 NG
Quality condition of bridges and how this JinzgEs @l e Goneiien o

would affect use of the bridges.

bridges. The condition of the
bridge has no effect on the use of
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Service
attribute

the bridges as the City
undertakes
rehabilitation/replacement works if
BCl is less than 60.

2. Description or images of the
condition of culverts and how this
would affect use of the culverts.

Refer to Figure D - 13 showing
images of the condition of
culverts. The condition of the
culvert has no effect on the use of
the culverts as the City
undertakes
rehabilitation/replacement works if
BCl is less than 60.

Technical Levels of Service

Technical levels of service
(technical metrics)

Percentage of bridges in the

By
Replacement
Value

By Structure

Scope municipality with loading or
dimensional restrictions.
1. For bridges in the municipality, 76 average BCI 79 average
: e . BCI for 26
the average bridge condition index | for 26 vehicular .
: vehicular
value. bridges .
Quality bridges
2. For structural culverts in the 72 average BCI | 75 average

municipality, the average bridge
condition index value.

BCI for culverts
over 3m width

for culverts over
3m width
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Vehicular Bridges Culverts
Image of the condition of bridge and how this would affect | Image of the condition of culvert and how this would affect
Condition Ratings aa ol biidoes use of culverls
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Figure D - 18: Images of Condition of Bridges and Culverts

180



‘@7 City of Markham

G El Gorsuiltants Appendix D: Transportation

D.6 Risk Management Strategy — Vehicular Transportation

Risk ratings are calculated by the product of Likelihood of Failure Ratings and
Consequence of Failure Ratings. The City’s Risk framework aligns the Likelihood of
Failure rating (a 1 to 5 score) with the performance categories assessed against each
asset class. The criteria used to determine the consequence of failure of Transportation
Assets can be found in Table D - 10:

Table D - 16: COF Criteria used for Vehicular Transportation Assets

Direct Financial Socio-Economic Environmental

e Road Class
e Land Use and Zone

Description
0 [Redlerezimet * LandUse o Asset class
cost e Accessible pedestrian

signal assets
e Associated road class
e Asset type

Table D - 11 displays the risk score for transportation assets along with the proportion of
assets within each risk score, LOF and COF.

Table D - 17: Risk Score Distribution of Vehicular Transportation Assets

Consequence of
ET ]

§ $2,168,051,776  $157,880,834
ks (27.4%) (2.0%)
“g $386,260,833  $796,010,297  $4,117,722
-§ (4.9%) (10.1%) (0.1%)
s $172,637,785  $604,409,191 = $1,622,999
= (2.2%) (7.6%) (0.0%)
$39,660,394  $170,699,282 = $4,581,850
(0.5%) (2.2%) (0.1%)

181



‘@7 City of Markham

G El Gorsuiltants Appendix D: Transportation

D.7 Risk Management Strategy — Active Transportation

Risk ratings are calculated by the product of Likelihood of Failure Ratings and
Consequence of Failure Ratings. The City’s Risk framework aligns the Likelihood of
Failure rating (a 1 to 5 score) with the performance categories assessed against each
asset class. The criteria used to determine the consequence of failure of Transportation
Assets can be found in Table D - 18:

Table D - 18: COF Criteria used for Active Transportation Assets

Direct Financial Socio-Economic Environmental
e Road Class
e Replacement e Assettype e Asset class
cost e Land use
e Associated facility type

Table D - 11 displays the risk score for transportation assets along with the proportion of
assets within each risk score, LOF and COF.

Table D - 19: Risk Score Distribution of Active Transportation Assets

Consequence of
Failure

$2,168,051,776  $157,880,834
(27.4%) (2.0%) (0.0%)

Likelihood of Failure

$386,260,833 $796,010,297 $4,117,722 SO
(4.9%) (10.1%) (0.1%) (0.0%)

$172,637,785 $604,409,191 $1,622,999 $0
(2.2%) (7.6%) (0.0%) (0.0%)

$39,660,394 $170,699,282 $4,581,850
(0.5%) (2.2%) (0.1%)

182



‘6)7 City of Markham

G El Gonsutants Appendix D: Transportation

D.8 Lifecycle Management Strategies and Forecasting

The following section outlines the funding required for the entire lifecycle of
transportation assets. The expenditures were determined using the lifecycle activities
outlined in Table D - 8 and the Level of Service established. Required funding was
determined using the following forecasting analysis scenario:

¢ Maintain Current Levels of Service — this scenario provides the funding required
to maintain a similar asset performance over a 27-year period. It focuses on
maintaining the percentage of assets in backlog in a similar state. Backlog is
defined as assets that are in need of renewal work (either significant
rehabilitation or replacement). For example, if 20% of assets are past their
service life, or are in need of renewal work, then the forecast model will
determine the funding to maintain 20% of assets in this state over the forecast
period.

The forecast analysis identified a total of $9.7B (annual average of $358.0M) that is
anticipated to be spent over the next 27 years. In 2023, approximately 9.1% of the asset
portfolio (by replacement value) is in backlog. The average annual spending identified
attempts to maintains this percentage over the next 27 years. The performance and
financial forecasts for this state are illustrated in Figure D - 14 and Figure D - 15.

AR REREEEREEREERENERENNRR RN R BR N B N

90% 90%

79%
80% T8% T8% g0, oo, T1% T8% T7% Te% T18% 78% 9% 79% 77% 77% 80%

76% 75% 74% 749 74% 75% 75% 76% 76% 75%
72%
70%
60%
50%
40%
30%
20%
10%
%
o

=}
53

f=}
53

o
=X

o

=}
=X

w
=}

N
o

o
53

o

o
53

Q

73%
60%
50%
40%
%
%
%
0%

’]3\'3 & ’]“» 'PL ’l& "‘"j ‘J “j o g \“ &

mmmm Very Good  mmmm Good Fair Poor  mmmm VeryPoor, Average Performance

a G ‘ o o )
Q‘ q\. "D‘ B ,1\. ,1\. \ \\ qQ ’]" "[" "lf of Ny

Figure D - 19: Maintain Current LOS Performance Distribution for Transportation Assets
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Figure D - 20: Scenario 2 — Maintain Current LOS Intervention Costs for Transportation Assets
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Appendix E: Recreation

Service Summary

Replacement Value
$988.4 Million

Very Overall Performance

Good i e Y K¢

i Quantity
. 33,017 ft2 of aquatics facilities
o - 885,001 ft2 of major community centres
259,295 ft2 of minor community centres
7,250 ft2 of residential facilities

255,231 ft2 sports facilities

1,605 ft2 of warehouses

740 furnishings, fixtures & equipment
assets

The City’s Recreation services contain assets that provide affordable, accessible, safe
and reliable community programs for the residents of Markham. By doing so, The City
promotes healthy and active lifestyles to citizens.

The City is responsible for assets such as various facilities, furnishings, fixtures and
equipment, as detailed in Figure E - 1.
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RECREATION

Subservice Asset Category Asset Class

Aquatics Facility, Major Community Centre,
Major Community Centre & Library, Minor
Community Centre, Residential, Sports
Facility, Warehouse

—o Facility

Recreation

Audio Visual, Civil, Electrical, Furniture,
Kitchen Equipment, Life Safety, Mechanical,
Office Equipment, Program

Furnishings, Fixtures &
Equipment

Figure E - 1: Recreation Asset Hierarchy

More information on recreation such as state of infrastructure, levels of service, risk
management strategies and lifecycle management strategies and forecasting can be
found in the following sections.
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E.1 State of the Infrastructure

Figure E - 2 illustrates the replacement value distribution of the recreation service asset
portfolio, while Figure E - 3 shows the replacement value distribution of recreation
facilities and Figure E - 4 captures the replacement value of recreation equipment,
furnishings and fixtures.

Facility,
$970.6M,
98.2%

Furnishings,
Fixtures &

e Equipment,

$17.7M, 1.8%

Figure E - 2: Replacement Value Distribution of Recreation Assets

Minor Community Centre,

$120.4M, 12.4%
Residential,
$2.3M, 0.2%

Sports Facility,
$170.5M, 17.6%

Major Community
Centre & Library,
$542.3M, 55.9%

Warehouse,
$0.2M, 0.0%

“ Aquatics Facility,

$17.0M, 1.7%

Major Community Centre,
$118.0M, 12.2%

Figure E - 3: Replacement Value Distribution of Recreation Facilities
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Equipment,
$0.8M, 4.4%
Furniture,
$8.7M, 49.0% Life Safety,
$0.0M, 0.1%
Mechanical,
$2.9M, 16.2%
Office
Equipment,
$0.1M, 0.4%
Electrical, =/ Program, $2.3M,
$0.5M, 2.8% 12.8%
Civil, $0.0M, Audio Visual, $2.6M,
0.0% 14.4%

Figure E - 4: Replacement Value Distribution of Recreation Equipment, Furnishings and Fixtures

E.1.1 Asset Inventory and Valuation

Table E - 1 below summarizes the asset valuation, quantities, and performance for each

asset category of recreation assets.

Table E - 1: Inventory and Valuation of Recreation Assets

. Asset Replacement Average

Subservice Category Asset Class Cost Inventory Performance
Aquatics Facility | $16,958,235 33,017 sq ft Good
walor Community | ¢118 020215 | 142,000 sq ft | Very Good

entre
Major Community
Centre & Library $542,284,301 743,001 sq ft | Very Good
Facility . .

Minor Community

Recreation Centre $120,417,923 259,295 sq ft | Very Good
Residential $2,258,801 7,250 sq ft Good
Sports Facility $170,472,490 255,231 sq ft | Very Good
Warehouse $218,310 1,605 sq ft Fair
Audio Visual $2,550,502 235 Assets Poor
Civil $1,341 1 Asset Poor
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Electrical $490,401 18 Assets Poor
Furniture $8,685,167 218 Assets Poor
Kitchen
Fumnishing, | Equipment $774,555 97 Assets Poor
E'thes‘ & Life Safety $23,982 6 Assets Fair
quipment
Mechanical $2,881,921 76 Assets Fair
Office Equipment | $62,827 6 Assets Poor
Program $2,265,749 83 Assets Fair
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E.1.2 Age and Estimated Service Life

Figure E - 5 illustrates the age of recreation assets as a proportion of their estimated
service life. Figure E - 6 illustrates the value of recreation assets acquired by decade.
Generally, recreation assets are on average between a quarter to halfway through their

estimate service life.

Program [ Age: 5.8 yrs|ESL: 13.3yrs
Office Equipment [l Age: 6.8 yrs| ESL: 10 yrs
Mechanical [l Age: 8.9yrs|ESL: 14.9yrs
Life Safety MM Age:11.9yrs |ESL: 19.2 yrs
Kitchen Equipment [l Age: 16.7 yrs | ESL: 22.6 yrs
Furniture [l Age: 12yrs|ESL: 19.8 yrs
Electrical [l Age:11.3yrs |[ESL: 17 yrs
Civii M Age:9yrs|ESL: 15yrs
AudioVisual [l Age: 10yrs | ESL: 13.8 yrs

Furnishings, Fixtures & Equipment

Warehouse [N Age:

Sports Facility [N Age:

Residential [N Age:

Minor Community Centre [ NN Age:

Major Community Centre & Library [ IR Age:
Major Community Centre NN Age:
Aquatics Facility NN Age:

Facility

0 50 100 150 200

W Average Age m Average ESL  # Years Past ESL

46.3 yrs | ESL: 200 yrs
15.7 yrs | ESL: 200 yrs
33.4yrs | ESL: 200 yrs
49.1 yrs | ESL: 200 yrs
25.2 yrs | ESL: 200 yrs
52 yrs | ESL: 200 yrs

53.9yrs | ESL: 200 yrs

250

Figure E - 5: Age as a Proportion of Estimated Service Life (ESL) of Recreation Assets

The installation profile of recreation assets illustrates that the majority of major
community centres and libraries were constructed in the 1970s, 2000s, and 2010s, in
line with some of the decades where the City experienced significant growth and

development.
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1990 2000 2010 2020

Electrical
Life Safety

B Major Community Centre & Library m Mechanical

m Office Equipment
m Sports Facility

H Program
Warehouse

Figure E - 6: Age Distribution by Installation Decade of Recreation Assets

E.1.3 Asset Performance

Table E - 2 below details the approaches that the City utilizes to understand the
performance of each asset class in recreation services and the approaches used to

assess performance.

Table E - 2 Performance assessment approaches to Recreation Assets

Asset Class

Performance Rating
Metric

Approach to Assessing
Performance

Major Community Centre
& Library

Minor Community Centre

Major Community Centre

FCI

Facilities are inspected on
a 3-year cycle to
understand facility renewal
needs. The results from
inspections are recorded in
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Aquatics Facility

Sports Facility

Residential

Warehouse

City’s database and an
FCI rating is calculated.

Furniture

Program

Mechanical

Office Equipment
Audio Visual Age/ESL

Electrical

Kitchen Equipment
Life Safety
Civil

The City understands the
performance of these
assets based on asset age
and estimated service life.

Figure E - 7 illustrates the performance distribution of all recreation assets, while Figure
E - 8 shows the performance distribution of recreation assets by asset class. Table E - 3
summarizes the relationship between the performance categories and how performance

ratings are determined.

$118M,

12%

Very ~ o $27M,3%

Good V‘ $6M, 1%

$833M, $5M, 0%
84%

m Very Good m Good i Fair mPoor mVeryPoor

Figure E - 7: Performance Distribution of Recreation Assets
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Table E - 3: Performance Ratings of Recreation Assets

Performance Category Age/ESL Facility Condition Index (FCI)
Very Good 0% - 20% 0% - 5%
Good 20% - 40% 5% - 10%
40% - 60% 10% - 30%
Poor 60% - 80% 30% - 60%
Very Poor 80% - 100% 60 — 100%

2%

100%
90% 16%

25%
80%
’ 9%
21% o,
70% 56%
60% 87%
5 16% 91% <
g 50% 41% 100% 87%
8
2 40%
14
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Figure E - 8: Performance Distribution of Recreation Assets by Asset Class
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E.2 Levels of Service

Customer values, customer levels of service and technical levels of service for
Recreation can be found in Table E - 4, Table E - 5, and Table E - 6, respectively.

Table E - 4: Recreation Customer Values

Customer Values

Customer Values

Customer Satisfaction
Measure

Current Feedback & Expected

Trend Based on Planned

Recreation assets are
safe and reliable to
use

Assets are structurally
adequate for use and in overall
good working condition.

Budget

The City is currently reviewing
the data that supports this metric,
which will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Recreation services
are convenient to use

The quality of assets does not
negatively affect the customer.

There are sufficient and
appropriate amenities available
for all customers.

Recreation services are
accessible.

The City is currently reviewing
the data that supports this metric,
which will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Environmentally
sustainable

Environmental impacts are
minimized.

The City is currently reviewing
the data that supports this metric,
which will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Table E - 5: Recreation Customer LOS

Customer Level of Service Measures

Type of Level of Service Performance Measure Current
Measure Performance
Facilities
Condition Condition of Facilities | ~vérage FCl rating of 0.03

facilities.
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Customer Level of Service Measures

Level of Service

Current

Performance Measure
Performance

Confidence Levels: High — condition assessments
are performed on facilities to determine condition

Individual
element/element
group condition.

Percentage of all
elements/element groups

in very poor to poor 1%
condition.

Percentage of assets that

have not exceeded their 99%

ESL.

Confidence Levels: High — condition assessments
are performed on facilities to determine condition

Measure of whether
the service is

The City is currently reviewing and selecting
measures for this category, which will be

AL appropriate for its developed and integrated into future iterations of
intended use the City's AMP.
e Major community
centres per 60,000
population: 1.06 (or
o 56,417 population
-(I:-cr)]renr(ri:i)r/n? targets for per community
y centres are centre)*
as follows: . .
Measure of whether 1 . it e  Minor community
Capacit the service is ¢ mtajor corg(;n(l;g(l)y centres per 25,000
pacity adequate to meet cen rle t[_)er ’ population: 1.03
customer needs popuiation , (24,179 population
¢ 1 minor community per community
centre per 25,000 centre)*
population
*Based on a 2021
census population of
338,503.
The City is currently reviewing and selecting
Accessibility | Service interruptions measures for this category, which will be

developed and integrated into future iterations of
the City's AMP.

Furnishings, Fixtures & Equipment

Condition

Condition of assets

Percentage of assets that
have not exceeded their
ESL.

99%
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Customer Level of Service Measures

Type of . Current
yp Level of Service Performance Measure
Measure Performance

Confidence Levels: Low — age and remaining
service life are used to determine condition in
place of condition data

Percentage of all
elements/element groups

i 60%
Individual in very poor to poor
element/element condition.
aliefp zemliet Confidence Levels: Low — age and remaining

service life are used to determine condition in
place of condition data

Measure of whether The City is currently reviewing and selecting
Function the service is measures for this category, which will be

appropriate for its developed and integrated into future iterations of

intended use the City's AMP.

Measure of whether The City is currently reviewing and selecting
Capacity the service is measures for this category, which will be

adequate to meet developed and integrated into future iterations of

customer needs the City's AMP.

The City is currently reviewing and selecting
measures for this category, which will be
developed and integrated into future iterations of
the City's AMP.

Accessibility | Service interruptions

Table E - 6: Recreation Technical LOS

Technical Level of Service Measures

Lifecycle Purpose of Activity g:;;%r:ck Recommended
Activity Activity Measure (2023 Budget) Performance
Facilities
Projects The City is in e
Growth developed in the process of performance will
Acquisition Expansion Integrated documenting be considered
Development Leisure Master acquisition and included for
Plan costs by service | ihe City's 2025
Annual S
Operation Inspections $244,100 Management
programs
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Regular A ired Plan and
Operations S require Financial Strategy
Minor repairs As needed
Regular Annual
Maintenance programs
Maintenance . $649,000
Major
maintenance As required
(holding 9
strategies)
Major
Renewal rehabilitation or As required $7,147,000
replacement
Disposal Disposal of As required Included in
replaced assets renewal costs
Upgrades to
Service improve LOS to .
Improvement | benefit existing B e $1.623,300
serviced areas
Furnishings, Machinery & Equipment
Projects The City is in
Growth developed in the process of
Acquisition Expansion Integrated documenting
Development Leisure Master | acquisition
Plan costs by service
Inspections Annual The City is in
P programs the process of Recommended
Operation documenting performance will
Regular As required operation costs | be considered
Operations by service and included for
the City's 2025
Minor repairs As required Assetl J
Regular Annual The City is in Management
Maintenance programs the process of | Plan and
Maintenance : documenting Financial Strategy
Major int
maintenance maltn inance.
(holding As needed costs by service
strategies)
Major
Renewal rehabilitation or As needed $343,700
replacement
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Disposal Disposal of As required Included in
replaced assets renewal costs
Upgrades to
Service improve LOS to

Improvement | benefit existing As required s

serviced areas

Other (not asset specific expenditures)

Recommended
Annual performance will
programs be considered
and included for
Operation $97,100 the City's 2025
Asset
Management
Plan and
Financial Strategy

Inspections

Regular

Operations As required

E.3 Risk Management Strategy

The criteria used to determine COF of Recreation Assets can be found in Table E -7
below:

Table E - 7: COF Criteria used for Recreation Assets

Direct Financial Socio-Economic Environmental

¢ Not expected to
e Asset Class have significant
e Asset Detail consequences on
environment

Table E - 8 displays the risk score for recreation assets along with the proportion of
assets within each risk score, LOF and COF.

e Replacement cost
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Table E - 8: Risk Score Distribution of Recreation Assets

Consequence of

Failure

$116,445,620
(11.8%) (0.0%) (0.0%)

$2,826,664 $23,687,672 SO SO

(0.3%) (2.4%) (0.0%) (0.0%)
$4,264,056 $1,234,517 S0 S0

(0.4%) (0.1%) (0.0%) (0.0%)
$2,961,618 $1,789,441 SO

(0.3%) (0.2%) (0.0%)

E.4 Lifecycle Management Strategies and Forecasting

The following section outlines the funding required for the entire lifecycle of recreation
assets. The expenditures were determined using the lifecycle activities outlined in Table
E - 6 and the LOS established. Required funding was determined using the following
forecasting analysis scenario:

Likelihood of Failure

e Maintain Current Levels of Service — this scenario provides the funding required
to maintain a similar asset performance over a 27-year period. It focuses on
maintaining the percentage of assets in backlog in a similar state. Backlog is
defined as assets that are in need of renewal work (either significant
rehabilitation or replacement). For example, if 20% of assets are past their
service life, or are in need of renewal work, then the forecast model will
determine the funding to maintain 20% of assets in this state over the forecast
period.

The forecast analysis identified a total of $181.5M (annual average of $1.5M) that is
anticipated to be spent over the next 27 years. In 2024, approximately 0.8% of the asset
portfolio (by replacement value) is in backlog. The average annual spending identified
attempts to maintains this percentage over the next 27 years. The performance and
financial forecasts for this state are illustrated in Figure E - 11 and Figure E - 12.
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Figure E - 9: Maintain Current LOS Performance Distribution for Recreation Assets
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Figure E - 10: Maintain Current LOS Intervention Costs for Recreation Assets
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Appendix F: Solid Waste Management

% Replacement Value
$1.9 Million
Overall Performance

Good ek Te

Quantity

6,229 ft2 of solid waste collection
facilities

11 fleet and furnishings, fixtures &
equipment assets

Service Summary

The City’s Solid Waste Management services lead in waste diversion and
environmental strategies like clear garbage bags, e-waste drop-offs, and textile
recycling. They promote public awareness and participation in waste reduction, aiming
to create a sustainable community and protect natural resources for future generations.

The City’s Solid Waste Management Services are responsible for assets such as
various facilities, fleet, furnishings, fixtures and equipment detailed in Figure F - 1.

SOLID WASTE MANAGEMENT

Subservice Asset Category Asset Class
—e Facility Collection Facility
= Waste —— = Fleet Licensed
Collection
Furnishings, Fixtures &

. Non-Licensed
Equipment
Figure F - 1: Solid Waste Management Asset Hierarchy

More information on Solid Waste Management such as state of infrastructure, levels of
service, risk management strategies and lifecycle management strategies and
forecasting can be found in the following sections.
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F.1 State of the Infrastructure

Figure F - 2 illustrates the replacement value distribution of solid waste service assets
by asset category while Figure F - 3 shows the replacement value distribution of solid
waste assets by asset class, respectively.

Fleet, $0.5M,
26.3%

Furnishings,
Fixtures &

Equipment,

$0.0M,0.0%

Facility, $1.4M,
73.6%

Figure F - 2: Replacement Value Distribution of Solid Waste Assets

Collection Facility,
$1.4M, 73.6%

Licensed,
$0.5M, 26.3%

Non-Licensed,
$0.0M, 0.0%

Figure F - 3: Replacement Value Distribution of Solid Waste Assets by Asset Class
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F.1.1 Asset Inventory and Valuation

Table F - 1 below summarizes the asset valuation, quantities, and condition for each
asset category in solid waste management.

Table F - 1: Inventory and Valuation of Solid Waste Assets

. Asset Replacement Average
Subservice Category Asset Class Cost Inventory Condition
. Collection

Facility Facility $1,389,826 6,229 sqft | Very Good
Solid Waste Fleet Licensed $496,703 5 Assets Fair
Collection -

Furnishings,

Fixtures & Non-Licensed $920 1 Asset Very Poor

Equipment

F.1.2 Age and Estimated Service Life

Figure F - 4 illustrates the age of solid waste assets as a proportion of their estimated
service life and Figure F - 5 illustrates the value of solid waste management assets
acquired by decade.

Non-Licensed

| Age: 15yrs | ESL: 10 yrs

Licensed I Age: 4.8yrs | ESL: 10 yrs

0 50 100 150 200 250

B AverageAge m AverageESL # Years Past ESL

Figure F - 4: Age as a Proportion of Estimated Service Life (ESL) of Solid Waste Assets

The installation profile illustrates that the majority of solid waste management facilities
were constructed in the 1980s and 1990s, in line with decades that experienced
significant growth and corresponding development in the City.
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Consultants

$1,000,000
$900,000
$800,000
$700,000
$600,000
$500,000
$400,000
$300,000
$200,000

$100,000 .
$_

1980 1990 2000 2010 2020

m Collection Facility m Licensed m Non-Licensed

Figure F - 5: Age Distribution by Installation Decade of Solid Waste Management Assets
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F.1.3 Asset Performance

Table F - 2 details the approaches used by the City to understand and assess the
condition of each asset class in solid waste management services.

Table F - 2: Condition assessment approaches to Solid Waste Management Assets

Condition Rating Approach to Assessing
il ke Metric Condition
Facilities are inspected on a 3-year
cycle. The inspection results are
. - recorded in City’s database
Sl e Sl = annually and used to understand
facility renewal needs and calculate
the FCI.
Fleet Reviewed upon arrival of new
s . asset, inspected monthly and upon
Furnlshlnqs, A Age/ESL completioﬁ of maintenar¥ce ther?
Equipment recorded into City’s database

Figure F - 6 and Figure F - 7 illustrate the condition distribution of all solid waste
management assets. Table F - 3 summarizes the relationship between the condition
categories and how condition ratings are determined.
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$0.05M, 2%

$0.33M, 18%

$0.18M,
10%

$1M,70%

mVery Good m Good = Fair mPoor mVeryPoor

Figure F - 6: Condition Distribution of Solid Waste Management Assets

Table F - 3: Condition Ratings of Solid Waste Assets

Condition Category Age/ESL Facility Condition Index (FCI)
Very Good 0% - 20% 0% - 5%
Good 20% - 40% 5% - 10%
40% - 60% 10% - 30%
60% - 80% 30% - 60%
Very Poor 80% - 100% 60 — 100%
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100%
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30%
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13%
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@
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Collection Facility,
$1,389,826

m VeryPoor mPoor mFair mGood mVeryGood

Figure F - 7: Condition Distribution of Solid Waste Assets by Asset Class
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F.2 Levels of Service

Customer values, customer levels of service and technical levels of service for Solid
Waste Management can be found in Table F - 4, Table F - 5, and Table F - 6,

respectively.

Table F - 4: Solid Waste Management Customer Values

Customer Values

Customer Values

Customer Satisfaction Measure

Current Feedback &
Expected Trend Based on
Planned Budget

Solid waste
management services
are safe and reliable
to use

Assets are structurally adequate for
use and in overall good working
condition.

The City is currently
reviewing the data that
supports this metric, which
will be reported in future
iterations of the City's AMP.
These metrics are subject
to change as data is
reviewed and incorporated
into future AMPs.

Solid waste
management services
are convenient to use

The quality of assets does not
negatively affect the customer.

There are sufficient and appropriate
facilities and services available for
all customers.

Solid waste management services
are accessible.

The City is currently
reviewing the data that

quporls mis me_lrlc, wnicn
will be reported in future

iterations of the City's AMP.
These metrics are subject
to change as data is
reviewed and incorporated
into future AMPs.

Environmentally
sustainable

Environmental impacts are
minimized.

The City is currently
reviewing the data that
supports this metric, which
will be reported in future
iterations of the City's AMP.
These metrics are subject
to change as data is
reviewed and incorporated
into future AMPs.
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Table F - 5: Solid Waste Management Customer LOS

Customer Level of Service Measures

Type of Level of Performance Current Performance
Measure Service Measure
Facilities

Avera_g_g FClI rating 0.025

of facilities.

Condition of : ] — -

Facilities Confidence Levels: Medium — building condition
assessments are performed on facilities to determine
investment needs but data requires refinement.
Percentage of all
elements/element
groups in poor or 0%
very poor

Condition condition.

Individual

element/element | Percentage of

group condition. | assets that have 5

.| 100%
not exceeded their
ESL.
Confidence Levels: Medium — building condition
assessments are performed on facilities to determine
investment needs but data requires refinement.

Measure of

whether the The City is currently reviewing and selecting measures for

Function service is this category, which will be developed and integrated into
appropriate for future iterations of the City's AMP.

its intended use

Measure of

whe@her. the The City is currently reviewing and selecting measures for

. service is . . . . )
Capacity this category, which will be developed and integrated into

adequate to ) ; o
future iterations of the City's AMP.

meet customer

needs

Service The City is currently reviewing and selecting measures for

Accessibility interruptions this category, which will be developed and integrated into

future iterations of the City's AMP.
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Customer Level of Service Measures

Type of Level of Performance Current Performance
Measure Service Measure
Fleet
Condition of Condition or B
assets Age/Remaining - .
Useful Life - '
Aggregated into 5- Condition Categery
point rating scale .:r cood
@ \ery Poor
67.12°
Condition
Percentage of 91%
assets that have
not exceeded their
ESL.
Confidence Levels: Moderate — age and ESL are used to
assess for condition. Condition data is not typically
collected for this asset type.
Measure of
whether the
Function service is
appropriate for
its intended use
Measure of The City is currently reviewing and selecting measures for
whe’gher. the this category, which will be developed and integrated into
Capacity service Is future iterations of the City's AMP.
adequate to
meet customer
needs
o Service
Accessibility | interruptions
Furnishings, Fixtures & Equipment
Percentage of
Condition Condition of assets that have | ow
assets not exceeded their
ESL.
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Customer Level of Service Measures

Level of
Service

Performance Current Performance

Measure

Confidence Levels: Low to medium — age and ESL are
used to assess for condition. Condition data is
unavailable.

Measure of

whether the The City is currently reviewing and selecting measures for
Function service is this category, which will be developed and integrated into

appropriate for future iterations of the City's AMP.

its intended use

Measure of

whether_ 2 The City is currently reviewing and selecting measures for

. service is . . . . .

Capacity this category, which will be developed and integrated into

adequate to . ; o

future iterations of the City's AMP.

meet customer

needs

Service The City is currently reviewing and selecting measures for
Accessibility interruptions this category, which will be developed and integrated into

future iterations of the City's AMP.
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Technical Level of Service Measures

Current
Lifecycle Purpose of Activity Measure Performance Recommended
Activity Activity y (%, 2023 Performance
Budget)
Facilities
Projects
Growth developed in solid
L . waste
Acquisition Expansion -
Development management
related growth
studies
Inspections Annual programs
Operation -
oo o | Aoreaures
Recommended
Minor repairs As required performance will
Reaular be considered
Maigntenance Annual programs and included for
Maintenance - the City's 2025
Major Asset
maintenance As required Management
(holding q Plan and
strategies) Financial
Strat
Major rategy
Renewal rehabilitation or As required $13,000
replacement
Disposal Disposal of As required Included in
replaced assets renewal costs
Upgrades to
Service improve LOS to .
N As required -
Improvement | benefit existing
serviced areas
Fleet
Projects Recommended
Growth dev?Ioped in solid performance will
Acquisition | Expansion waste ; $106,100 be considered
Development managemen and included for
relatgd growth the City's 2025
studies Asset
Operation Inspections Annual programs | - Management
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Technical Level of Service Measures

Purpose of
Activity

Regular
Operations

Activity Measure

As required

Current
Performance
($, 2023
Budget)

Maintenance

Minor repairs

As required

Regular
Maintenance

Annual programs

Major
maintenance
(holding
strategies)

As required

Renewal

Major
rehabilitation or
replacement

As required

Disposal

Disposal of
replaced assets

As required

Service
Improvement

Upgrades to
improve LOS to
benefit existing
serviced areas

As required

Recommended
Performance

Plan and
Financial
Strategy
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F.3 Risk Management Strategy

The criteria used to determine COF of Solid Waste Management Assets can be found in
Table F - 7 below:

Table F - 7: COF Criteria used for Solid Waste Management Assets

Direct Financial Socio-Economic Environmental

¢ Replacement cost e Asset Class o Asset Class

Table F - 8 displays the risk score for Solid Waste Management assets along with the
proportion of assets within each risk score, LOF and COF.

Table F - 8: Risk Score Distribution for Solid Waste Management Assets

Consequence of
Failure

s (9.7%) (0.0%) (0.0%)
3 - $333,402 50 50 50

_§ (17.7%) (0.0%) (0.0%) (0.0%)
5 0% (0.0%) (0.0%) (0.0%)

$46 163 $0 $0
2.4%) (0.0%) (0.0%)
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F.4 Lifecycle Management Strategies and Forecasting

The following section outlines the funding required for the entire lifecycle of solid waste
management assets. The expenditures were determined using the lifecycle activities
outlined in Table F - 6 and the LOS established. Required funding was determined
using the following forecasting analysis scenario:

e Maintain Current Levels of Service — this scenario provides the funding required
to maintain a similar asset performance over a 27-year period. It focuses on
maintaining the percentage of assets in backlog in a similar state. Backlog is
defined as assets that are in need of renewal work (either significant
rehabilitation or replacement). For example, if 20% of assets are past their
service life, or are in need of renewal work, then the forecast model will
determine the funding to maintain 20% of assets in this state over the forecast
period.
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The forecast analysis identified a total of $1.9M (annual average of $105.2k) that is
anticipated to be spent over the next 27 years. In 2023, approximately 3.9% of the asset
portfolio (by replacement value) is in backlog. The average annual spending identified
attempts to maintains this percentage over the next 27 years. The performance and
financial forecasts for this state are illustrated in Figure F - 8 and Figure F - 9. Note that
there are significant expenditures forecasted in 2029, 2039, 2041, and 2049, which
represent significant amounts of asset needs that are forecasted to occur in those
years.
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Figure F - 8: Scenario 2 — Maintain Current LOS Performance Distribution for Solid Waste Management
Assets
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$600,000
$500,000
$400,000
$300,000
$200,000
$100000 — m—m——— ———I— r——— r I—___ —
50 I I i . I I |
P i G S I I I R i g

mmmm |ntervention Cost Equivalent Annual Intervention Cost, $105,254

Figure F - 9: Scenario 2 — Maintain Current LOS Intervention Costs for Solid Waste Management Assets
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Appendix G: Parks

Service Summary

% Replacement Value
$105.7 Million
Overall Performance

Pl e kY

Quantity

17,600 amenity assets
110 parks

4,506 barrier assets
31,856 ft2 of parks facilities
377 furnishings, fixtures &
equipment assets

125 lighting assets

87 irrigation system assets

The City of Markham’s Parks Services promote a safe, active and healthy outdoor
experience for residents and visitors. The City and its residents take pride in keeping
their parks beautiful and encourage all users of outdoor spaces to do their part.

Markham is responsible for assets such as various amenities, facilities, lighting,
barriers, site servicing, furnishings, fixtures and equipment, as detailed in Figure G - 1.
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PARKS

Subservice Asset Category Asset Class

Bandshell, Fountains, Other Structures,
Playgrounds, Shade Structures, Signage &
Mounting System, Skateboard Parks, Sports
Courts/Fields, Waterplay Features

—=* Amenity

——=o Barrier Fencing, Retaining Wall
Parks * Facility Structure, Warehouse, Washroom, Works
Yard

Furnishings, Fixtures &

— . Furnishings, Furniture, Program
Equipment
Public Real or Urban
e ’ -
Design or Streetscape
—=o Lighting Fixtures, Poles
—— = Sjte Servicing Irrigation System

Figure G - 1: Parks Asset Hierarchy

More information on Parks such as state of infrastructure, levels of service, risk
management strategies and lifecycle management strategies and forecasting can be
found in the following sections.
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G.1 State of the Infrastructure

Figure G - 2 provides the replacement value for all parks assets, while Figure G - 3
illustrates the replacement value distribution of amenities and Figure G - 4 shows the
replacement value distribution of facilities, furnishings, fixtures and equipment.

Barrier, $2.9M, 2.8%

Facility, $7.8M,

7.4%

Furnishings, Fixtures &

‘/ Equipment, $5.1M, 4.8%
Lighting, $14.3M, 13.5%

Public Realm OR Urban
Design OR Streetscape,

Site Servicing, $5.1M, $6.0M, 5.6%
4.8%

Amenity,
$64.6M, 61.1%

Figure G - 2: Replacement Value Distribution of Parks Assets

Signage & Mounting System,

Shade Structures,
$15.5M, 24.0% $0.7M, 1.1%
Skateboard Parks, $2.3M,
3.6%
Sports Courts/Fields,

$8.5M, 13.2%

Playgrounds, $25.7M,
39.8%
Waterplay Features,

. $8.9M, 13.8%
Bandshell, $0.3M, 0.4%
Fountains, $1.3M, 1.9%

Other Structures,
$1.3M,2.1%

Figure G - 3: Replacement Value Distribution of Park Amenity Assets
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Program, $0.0M,

Poles, $10.2M 0.1%
o 63’4 v RetainingWall,
G0 $0.2M, 0.5%
Structure,
o $1.8M, 4.4%
Irrigation Wareh
System, $5.1M, $0a[;i1 (:]u:;'
12.3% R
Furniture, Wash
0‘1M‘0“|{y asnroom,
$ b $5.2M, 12.6%
Furnishings,
$5.0M, 12.2% Works Yard,
0.7M, 1.8%
Public Realm  ° ’
Fixtures, $4.1M, [?eRSiLgJ;bng]{
10.0% Fencing, $2.7M, Streetscape
6.6% $6.0M, 14.5%

Figure G - 4: Replacement Value Distribution of Park Facilities, Equipment, Furnishing & Fixture Assets

G.1.1 Asset Inventory and Valuation

Table G - 1 below summarizes the asset valuation, quantities, and performance for
each asset category of parks assets.

Table G - 1: Inventory and Valuation of Parks Assets

Subservice

Parks

Asset

(0£:1-To [o]3

Amenity

Replacement Average
Asset Class P C Inventory  Performan
ost
ce
Bandshell $289,959 11 Assets Good
Fountains $1,253,352 7 Assets Fair
Other Structures $1,348,156 6 Assets Fair
16,641 .
Playgrounds $25,730,790 Assets Fair
StShade $15,534,973 | 155 Assets |  Good
ructures
Signage &
Mounting $699,626 495 Assets Fair
System
Skateboard .
Parks $2,321,694 8 Assets Fair
Sports
Courts/Fields $8,513,713 246 Assets Poor
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Asset Replacement AGIERE
Subservice Asset Class Inventory  Performan
Category Cost ce
Waterplay $8,915,984 31 Assets Poor
Features
. 4,502 .
Fencin $2,730,198 ’ Fair
Barrier : Assets
Retaining Wall $1,956,312 4 Assets Good
Structure $1,805,794 13,147 sq ft Good
Warehouse $40,806 300 sq ft Fair
Facility
Washroom $5,197,735 16,683 sq ft | Very Good
Works Yard $734,217 1,726 sq ft | Very Good
L Furnishings $5,010,625 362 Assets Poor
Furnishings,
Fixtures & Furniture $53,346 11 Assets Good
Equipment Program $21,000 4 Assets Very Poor
Fixtures $4,102,844 75 Assets Fair
Lighting
Poles $10,206,982 50 Assets Poor
Public Realm Public Realm
OR Urban OR Urban
Design OR Design OR $5,963,162 158 Assets Good
Streetscape Streetscape
Site Servicing | Irrigation System | $5,068,921 87 Assets Fair

G.1.2 Age and Estimated Service Life

Figure G - 5 illustrates the age of parks assets as a proportion of their estimated service
life and Figure G - 6 shows the value of assets acquired by decade. Generally, parks
assets are on average a quarter through their estimate service life. Sports courts/fields
and program assets have average ages that exceed their average ESLs.
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Works Yard
Waterplay Features
Washroom
Warehouse
Structure

Sports Courts/Fields
Skateboard Parks
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Shade Structures
Retaining Wall
Program

Poles

Playgrounds

Other Structures
Irrigation System
Furniture
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Fixtures

Fencing
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I Age: 9.4 yrs | ESL: 28.8 yrs
P Age: 3 yrs | ESL: 200 yrs
Y Age:15.5yrs |[ESL: 21.3 yrs
B Age: 13.3 yrs | ESL: 200 yrs
AT Age: 13 yrs | ESL: 200 yrs
T - Age: 28.8 yrs | ESL: 200 yrs
I Age: 20.9 yrs | ESL: 17.5yrs

I Age: 12.4 yrs | ESL: 25 yrs

0 Age: 7 yrs | ESL: 15 yrs

I Age: 1.2 yrs | ESL: 29.9 yrs

W Age: 5.2 yrs | ESL: 29.3 yrs

I Age: 19.8yrs |ESL: 15.6 yrs

I Age:31.3yrs|ESL: 30.6yrs

B Age: 14.8yrs|ESL: 17.5yrs

Il Age: 13.7 yrs | ESL: 30 yrs

I Age: 22 yrs |ESL: 45.7 yrs

Il Age: 6.4 yrs|ESL: 16.4 yrs

I Age: 22 yrs | ESL: 23.3 yrs

Il Age: 11.5yrs | ESL: 22 yrs

I Age:22.3yrs|ESL: 40.3 yrs

I Age: 22yrs |ESL: 32.9yrs

I Age: 8.9 yrs |ESL: 29.3 yrs

0 50 100 150

200 250

m AverageAge m AverageESL = Years PastESL

Figure G - 5: Age as a Proportion of Estimated Service Life (ESL) of Parks Assets

The installation profile of parks assets illustrates that the majority of assets were
installed from the 2000s, due to the significant growth and development in the City.
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M PublicRealmORUrban
Design OR Streetscape

m Works Yard

m Waterplay Features

= Washroom
Warehouse
Structure

m Sports Courts/Fields
Skateboard Parks

m Signage & Mounting System

m Shade Structures

M Retaining Wall

m Program

mPoles

H Playgrounds

m Other Structures

M Irrigation System
Furniture

m Furnishings

m Fountains

Fixtures

N
o
N
o

mFencing

N
o
=N
o

mBandshell

Figure G - 6: Age Distribution by Installation Decade of Parks Assets

G.1.3 Asset Performance

Table G - 2 summarizes the approaches used by the City to understand the
performance of each asset class and the approaches to assess performance.

Table G - 2: Performance assessment approaches to Park Assets

Asset Class

Performance

Approach to Assessing Performance

Rating Metric

Structure Facilities are inspected on a 3-year
Warehouse cycle and performance is recorded in
FCI city’s database. The inspection results
Washroom are used to understand facility renewal
Works Yard needs and to calculate the FCI rating.
Fencing Age/ESL
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Performance

Rating Metric Approach to Assessing Performance

Asset Class

Fixtures

Shade Structures

Other Structures

Waterplay Features
Sports Courts/Fields
Furnishings

Public Realm
/Urban Design

/Streetscape
Retaining Wall The City understands the performance
Pol of these assets based on asset age and
oles estimated service life

Irrigation System

Signage & Mounting
System

Playgrounds
Skateboard Parks
Fountains
Bandshell

Furniture

Program

Figure G - 7 captures the performance of all park assets and Figure G - 8 shows the
performance distribution of park assets by asset class. Table G - 3 summarizes the
relationship between the performance categories and how performance ratings are

determined.
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$24M, 22.4%

$36M, 33.9%

$17M, 16.4%

$18M, 17.4%

m Very Good Good Fair = Poor m=mVeryPoor

Figure G - 7: Performance Distribution of Parks Assets

Table G - 3: Performance Ratings of Parks Assets

Performance Category Age/ESL Facility Condition Index (FCI)
Very Good 0% - 20% 0% - 5%
Good 20% - 40% 5% - 10%
40% - 60% 10% - 30%
60% - 80% 30% - 60%
Very Poor 80% - 100% 60 — 100%
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Figure G - 8: Performance Distribution of Parks Assets by Asset Class
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G.2 Levels of Service

Customer values, customer levels of service and technical levels of service for Parks
can be found in Table G - 4, Table G - 5, and Table G - 6, respectively.

Table G - 4: Parks Customer Values

Customer Values

Customer Satisfaction Current Feedback & Expected
Measure Trend Based on Planned Budget

Customer Values

The City is currently reviewing the
data that supports this metric, which
will be reported in future iterations of
the City's AMP. These metrics are
subject to change as data is

Assets are structurally
adequate for use and in
overall good working

Park assets are
safe and reliable to
use

condition. reviewed and incorporated into future
AMPs.
The quality of assets do not The City is currently reviewing the
negatively affect the data that supports this metric, which
Park assets offer customer. will be reported in future iterations of
convenience to the the City's AMP. These metrics are
customer . subject to change as data is
Park assets are accessible. reviewed and incorporated into future
AMPs.

The City is currently reviewing the
data that supports this metric, which
will be reported in future iterations of
the City's AMP. These metrics are
subject to change as data is
reviewed and incorporated into future
AMPs.

Park assets meet aesthetic

Aesthetic Quality SXpaClations

Table G - 5: Parks Customer LOS

Customer Level of Service Measures

Performance

Type of
Measure Measure

Level of Service Current Performance

Amenities, Barriers, and Lighting
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Condition or Condition Category
Age/Remaining w0 S
Useful Life - Fair
Condition of Aggregated into o
Amenities/Park | 9-Point rating T
Components scale 42 e
s Confidence Levels: Low to medium — age and ESL are
Condition used to assess for condition. Condition data is
unavailable.
Percentage of all
elements/element
o groups in very 46%
Individual poor to poor
element/element | condition
group condition.
Confidence Levels: Low to medium — age and ESL are
used to assess for condition. Condition data is
unavailable.
Measure of
whether the The City is currently reviewing and selecting measures
Function service is for this category, which will be developed and integrated
appropriate for into future iterations of the City's AMP.
its intended use
Measure of
whe’;her. the The City is currently reviewing and selecting measures
. service is X : : :
Capacity for this category, which will be developed and integrated
adequate to . ) : o
meet customer into future iterations of the City's AMP.
needs
Service The City is currently reviewing and selecting measures
Accessibility interruptions for this category, which will be developed and integrated
into future iterations of the City's AMP.
Facilities
REEGEC | e
rating of facilities.
Condition of
Facilities Confidence Levels: Medium — building condition
Condition assessments are performed on facilities to determine

investment needs but data requires refinement.

Percentage of all

0,
elements/element 5%
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Individual
element/element
group condition.

groups in poor
condition.

Percentage of
assets that have
not exceeded
their ESL.

100%

Confidence Levels: Medium — building condition
assessments are performed on facilities to determine
investment needs but data requires refinement.

Measure of

whether the The City is currently reviewing and selecting measures
Function service is for this category, which will be developed and integrated

appropriate for into future iterations of the City's AMP.

its intended use

Measure of

whe’Fher_the The City is currently reviewing and selecting measures

. service is . . . .

Capacity for this category, which will be developed and integrated

adequate to into f : . : Ny

meet customer into future iterations of the City's AMP.

needs

Service

interruptions The City is currently reviewing and selecting measures
Accessibility for this category, which will be developed and integrated

Comfort/ AODA into future iterations of the City's AMP.

Furnishings, Fixtures & Equipment

Percentage of

Condition of assets that have 529
(o]
assets not exceeded
their ESL.
Condition Percentage of all
Individual elements/element
element/element | groups in poor or | 65%
group condition. | very poor
condition
Measure of
whether the The City is currently reviewing and selecting measures
Function service is for this category, which will be developed and integrated

appropriate for
its intended use

into future iterations of the City's AMP.
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Measure of
whe’;her. the The City is currently reviewing and selecting measures
. service is ; : : :
Capacity adequate to for this category, which will be developed and integrated
meeq[ customer into future iterations of the City's AMP.
needs
Service
interruptions The City is currently reviewing and selecting measures
Accessibility for this category, which will be developed and integrated
Comfort/AODA | into future iterations of the City's AMP.

Public Realm o

r Urban Design or Streetscape & Site Servicing

Condition of

Percentage of
assets that have

o
assets not exceeded 95%
their ESL.
Condition Percentage of all
Individual elements/element
element/element | groups in pooror | 19%
group condition. | very poor
condition
Measure of
whether the The City is currently reviewing and selecting measures
Function service is for this category, which will be developed and integrated
appropriate for into future iterations of the City's AMP.
its intended use
Measure of
whe’gher_ s The City is currently reviewing and selecting measures
. service is ; : : )
Capacity for this category, which will be developed and integrated
adequate to . : . e
into future iterations of the City's AMP.
meet customer
needs
Service
interruptions The City is currently reviewing and selecting measures
Accessibility for this category, which will be developed and integrated
Comfort/AODA | into future iterations of the City's AMP.
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Technical Level of Service Measures

Current
Lifecycle Purpose of Activity Performance Recommended
Activity Activity Measure ($, 2023 Performance
Budget)
Growth dovsioped in
Acquisition | Expansion b $9,486,900
Development Integrated
Leisure MP
Inspections Frequency
Operation Regular $727,100
Operations Frequency Recommended
performance will
Minor repairs As needed be considered
d included for
Regular and In .
Maintenance | Maintenance Frequency $45,800 X‘:S;'ty § 2025
Major maintenance Management Plan
(holding strategies) FEMESEES and Financial
. o Strategy
Renewal Major rehabilitation | 5 eeded $2,301,571
or replacement
Disposal Disposal of Each Included in
replaced assets renewal costs
Upgrades to
Service improve L.O S to As required $111,940
Improvement | benefit existing
serviced areas
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G.3 Risk Management Strategy

The criteria used to determine the consequence of failure of Parks Assets can be found
in Table G - 7 below:

Table G - 7: COF Criteria used for Parks Assets

Direct Financial Socio-Economic Environmental

¢ Not expected to
have significant
consequences on
the environment

¢ Replacement cost o Asset Class

Table G - 8 displays the risk score for Parks assets along with the proportion of assets
within each risk score, likelihood of failure and consequence of failure.

Table G - 8: Risk Score Distribution for Parks Assets

Consequence of
ET ]

E $7,716,669

s (7.3%) (0.0%) (0.0%)
3 $12,204303  $4,819,342 $0 $0
f (11.5%) (4.6%) (0.0%) (0.0%)
= $7,821,764 $2,471,156 $0 $0
= (7.4%) (2.3%) (0.0%) (0.0%)

$31,538,203 $4,275,290 $0
(29.8%) (4.0%) (0.0%)
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G.4 Lifecycle Management Strategies and Forecasting

The following section outlines the funding required for the entire lifecycle of park assets.
The expenditures were determined using the lifecycle activities outlined in Table G - 6
and the LOS established. Required funding was determined using the following
forecasting analysis scenario:

e Maintain Current Levels of Service — this scenario provides the funding required
to maintain a similar asset performance over a 27-year period. It focuses on
maintaining the percentage of assets in backlog in a similar state. Backlog is
defined as assets that are in need of renewal work (either significant
rehabilitation or replacement). For example, if 20% of assets are past their
service life, or are in need of renewal work, then the forecast model will
determine the funding to maintain 20% of assets in this state over the forecast
period.

The forecast analysis identified a total of $94.5M (annual average of $3.8M) that is
anticipated to be spent over the next 27 years. In 2023, approximately 27.4% of the
asset portfolio (by replacement value) is in backlog. The average annual spending
identified attempts to maintains this percentage over the next 27 years. The
performance and financial forecasts for this state are illustrated in Figure G - 9 and
Figure G - 10. Note that there are significant expenditures forecasted in 2032, 2046,
2047, and 2050, which represent significant amounts of asset needs that are forecasted
to occur in those years.
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Figure G - 9: Scenario 2 — Maintain Current LOS Performance Distribution for Parks Assets

$8,000,000
$7,000,000
$6,000,000
$5,000,000
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$1,000,000
$0

o

R R b o R S T R S ) o A NS

g A of o7 ¥ & o

S &P P S o i FTFPFF 55T FFFF &
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Figure G - 10: Scenario 2 — Maintain Current LOS Intervention Costs for Parks Assets
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Appendix H: Library

Service Summary

% Replacement Value
$51.6 Million
Very Overall Performance

Good Y Yk kk

Quantity
55,523 ft2 of libraries (3 libraries)
793,913 collections assets

The City of Markham’s Library promotes to enrich, inspire, empower and link the
community through the many resources and services. It proudly works to promote
literacy, a lifelong love of learning, and a culture of reading.

Markham is responsible for assets such as various facilities, furnishings, fixtures and
equipment, as detailed in Figure H - 1.

LIBRARY
Subservice Asset Category Asset Class
—= Facility Library Facility
Library . .
Furnishings, Fixtures & Audio Visual, Civil, Collections, Furniture,
Equipment Kitchen Equipment, Mechanical, Office

Equipment, Program

Figure H - 1: Library Asset Hierarchy

More information on Library such as state of infrastructure, levels of service, risk
management strategies and lifecycle management strategies and forecasting can be
found in the following sections.
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H.1 State of the Infrastructure

Figure H - 2 illustrates the replacement value distribution of all Library service assets
and Figure H - 3 illustrates the replacement value distribution of library furnishings,
fixtures, and equipment.

Furnishings, Fixtures &
Equipment, $27.4M, 53.1%

Facility, $24.2M,
46.9%

Figure H - 2: Replacement Value Distribution of Library Assets

Office
Equipment,
Collections, $0.02M, 0.1%
etc., $27.1M,
99.1% -
Audio Visual,
$0.01M, 0.0%

Mechanical,
$0.01M, 0.0%

Program, $0.14M,
0.5%

Kitchen
Equipment,
$0.00M, 0.0%
Furniture,
$0.07M, 0.3%
Civil, $0.01M,
0.0%

Figure H - 3: Replacement Value Distribution of Library Furnishings, Fixtures & Equipment
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H.1.1 Asset Inventory and Valuation

Table H - 1 below summarizes the asset valuation, quantities, and performance for each
library asset category.

Table H - 1: Inventory and Valuation of Library Assets

Subservice

City of Markham
Appendix H: Library

Library

Asset Asset Class Replacement Invento Average
Category Cost "Y' Performance
. Library 55,523 sq
Facility Facility $24,214,323 ft Very Good
Audio Visual $5,500 1 Asset Fair
Civil $6,000 1 Asset Poor
Collections, 793913
otc. $27,111,813 Assets Very Good
Furnishing, Furniture $71,393 11 Assets Fair
Equipment |  Equipment $4,035 5 Assets | Very Poor
Mechanical $10,000 1 Asset Poor
Office
Equipment $17,196 1 Asset Very Good
Program $135,227 11 Assets Good

H.1.2 Age and Estimated Service Life

Figure H - 4 illustrates the age of library assets as a proportion of their estimated
service life. Figure H - 5 illustrates the value of assets acquired by decade. Mechanical
assets, kitchen equipment, and civil assets on average are approaching the end of their

ESLs.
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Program - Age:7.7yrs|ESL:17.1yrs
Office Equipment - Age: 2 yrs| ESL: 15 yrs

Mechanical - Age: 17 yrs|ESL:22yrs

Kitchen Equipment - Age:29.7)g‘;| ESL:33.5

Furniture - Age: 9-7y;SrSIESL: 17.7

l Age:0yrs|BSL: 7 yrs

- Age: 17 yrs| ESL: 22 yrs

I Age:2yrs|ESL:5yrs

Collections, etc.
Civil
Audio Visual
0 50 100 150 200
H AverageAge M AverageESL & Years Past ESL

Figure H - 4: Age as a Proportion of Estimated Service Life (ESL) of Library Assets

The installation profile of library assets illustrates that the majority of library facilities
were constructed in the 1980s, and the majority of collections were acquired in the

2020s.
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$30,000,000
$25,000,000
$20,000,000
$15,000,000
$10,000,000

$5,000,000

1980-89 1990-99 2000-09 2010-19 2020-present

m Audio Visual m Civil Collections, etc.
m Furniture m Kitchen Equipment Library Facility
m Mechanical m Office Equipment M Program

Figure H - 5: Age Distribution by Installation Decade of Library Assets

H.1.3 Asset Performance
Table H - 2 details the approaches used by the City to assess asset performance.

Table H - 2: Condition assessment approaches for Library Assets

Asset Class Performance Metric Description

Facilities are inspected on a 3-year
cycle and condition is recorded in city’s
Library Facility FCI database. The inspection results are
used to understand facility renewal
needs and to calculate the FCI rating.

Material being returned is assessed
constantly to ensure it is fit to re enter
circulation, collection is maintenance is
ongoing for currency and accuracy.

Collections, etc. Age/ESL

Furniture Age/ESL
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Audio Visual

Mechanical

Program The City understands the condition of
— these assets based on asset age and
Civil estimated service life

Office Equipment

Kitchen Equipment

Figure H - 6 and Figure H - 7 illustrate the performance distribution of all library assets
by asset class. Table H - 3 summarizes the relationship between the performance
categories and how performance ratings are determined.

$8M, 15.2%

$8,485, 0.0%

$35,377, 0.1%

$80,426, 0.2%

m Very Good Good Fair = Poor mVeryPoor

Figure H - 6: Performance Distribution of Library Assets

Table H - 3: Performance Ratings of Library Assets

Performance Category Age/ESL Facility Condition Index (FCI)
Very Good 0% - 20% 0% - 5%
Good 20% - 40% 5% - 10%
40% - 60% 10% - 30%
60% - 80% 30% - 60%
Very Poor 80% - 100% 60 — 100%
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Figure H - 7: Performance Distribution of Library Assets by Asset Class

H.2 Levels of Service

Customer values, customer levels of service and technical levels of service for Libraries
can be found in Table H - 4, Table H - 5, and Table H - 6, respectively.

Table H - 4: Library Customer Values

Customer Values

Current Feedback & Expected
Trend Based on Planned
Budget

Customer Satisfaction
Measure

Type of Measure

The City is currently reviewing the

Library assets are Assets are structurally adequate data that supports this metric
safe and reliable to for use and in overall good which will bepFr)e orted in futur,e
use working condition. P

iterations of the City's AMP.
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Customer Values

Customer Satisfaction
Measure

City of Markham
Appendix H: Library

Current Feedback & Expected
Trend Based on Planned

Budget

These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Library services are
convenient to use

The quality of assets do not
negatively affect the customer.

There are sufficient and
appropriate amenities available
for all customers.

Library services are accessible.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Aesthetic Quality

Recreation assets meet
aesthetic expectations.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Environmentally
sustainable

Environmental impacts are
minimized.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP.
These metrics are subject to
change as data is reviewed and
incorporated into future AMPs.

Table H - 5: Library Customer LOS

Customer Level of Service Measures

Type of Level of Service Performance Measure Current
Measure Performance
Facilities

Avg_rgge FCI rating of 0.04

facilities.
Condition Condition of Facilities | Confidence Levels: Medium — building condition

refinement.

assessments are performed on facilities to
determine investment needs but data requires
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Individual
element/element group
condition.

Percentage of all
elements/element groups 0%
in poor condition.

Percentage of assets that
have not exceeded their
ESL.

100%

Confidence Levels: Medium — building condition
assessments are performed on facilities to
determine investment needs but data requires
refinement.

Measure of whether
the service is

The City is currently reviewing and selecting
measures for this category, which will be

Function appropriate for its developed and integrated into future iterations of
intended use the City's AMP.
Measure of whether The City is currently reviewing and selecting
Capacit the service is measures for this category, which will be
pacity adequate to meet developed and integrated into future iterations of
customer needs the City's AMP.
The City is currently reviewing and selecting
Accessibility | Service interruptions measures for this category, which will be

developed and integrated into future iterations of
the City's AMP.

Furnishings, Fixtures & Equipment

Condition of assets

Percentage of assets that
have not exceeded their
ESL.

99.9%

Confidence Levels: High — condition assessments
are performed regularly on furnishings, machinery
and equipment to determine if assets are still fit
for service

Condition Percentage of all
elements/element groups 0.4%
in poor or very poor '
Individual condition
element/element group
condition. Confidence Levels: High — condition assessments
are performed regularly on furnishings, machinery
and equipment to determine if assets are still fit
for service
Measure of whether The City is currently reviewing and selecting
Function the service is measures for this category, which will be

appropriate for its
intended use

developed and integrated into future iterations of
the City's AMP.
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Measure of whether
the service is

The City is currently reviewing and selecting
measures for this category, which will be

LRl adequate to meet developed and integrated into future iterations of
customer needs the City's AMP.
The City is currently reviewing and selecting
Accessibility | Service interruptions measures for this category, which will be

developed and integrated into future iterations of
the City's AMP.
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Table H - 6: Library Technical LOS

Technical Level of Service Measures

City of Markham
Appendix H: Library

Current
Lifecycle Purpose of Activity Performance n Recommended
Activity Activity Measure (%, 2023 Performance
Budget)
Facilities
Projects The City is in
Growth developed in the process of
A . . Integrated documenting
cquisition Expansion Lei Mast isit
Development eisure Master acquisition
Plan and Library | costs by
Strategic Plan service
. Annual The Clty iS in
Inspections programs the process of
: documenting
Operation .
operation
(R)egula.r As required costs by
perations service
Minor repairs As required Recommended
o performance will
Regular Annual The City is in be considered
> the process of .
Maintenance programs . and included for
. documenting ey
Maintenance : the City's 2025
Mai maintenance
Jor costs by assEl
maintenance . ) Management Plan
(holding As required sefvice and Financial
strategies) Strategy
Major
Renewal rehabilitation or As needed $6,238,600
replacement
. Disposal of . Included in
Disposal replaced assets As required renewal costs
The City is in
Upgrades to the process of
: : documenting
Service improve LOS to . .
R As required service
Improvement | benefit existing -
- improvement
serviced areas
costs by
service
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Furnishings, Fixtures & Equipment

Projects The City is in
Growth developed in the process of
. . Integrated documenting
Acquisition Expansion Lei Mast .
Development eisure viaster service
Plan and Library | acquisition by
Strategic Plan service
: Annual The City is in
Inspections
programs the process of
Operation docum.entlng
Regular As required eadivial
Operations q costs by
service
Minor repairs As needed Recommended
The City is in performance will
Regular Annual the process of | be considered
Maint Maintenance programs documenting and included for
aIntenance | \ajor maintenance | the City's 2025
maintenance As nesded costs by Asset
(holding S neeae service Management Plan
Strategy
Major
Renewal rehabilitation or As needed $84,400
replacement
Disposal Disposal of As required Included in
replaced assets renewal costs
The City is in
the process of
. U pgrades to documenting
Service improve LOS to . .
N As required service
Improvement | benefit existing )
. improvement
serviced areas
costs by
service
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H.3 Risk Management Strategy

The criteria used to determine COF of Library Assets can be found in Table H - 7 below:
Table H - 7: COF Criteria used for Library Assets

Direct Financial Socio-Economic Environmental

¢ Not expected to have
e Replacement cost e Asset Class significant consequences
on the environment

Table H - 6 displays the risk score for Library Assets along with the proportion of assets
within each risk score, LOF and COF.

Table H - 8: Risk Score Distribution of Library Assets

Consequence of

Failure

1 2 3 4 5
$0 $0

1
(]

E ; $5,948,587

ks (11.5%) (0.0%) (0.0%)
[T

< $5,500 $0 $0 $0
S (0.0%) (0.0%) (0.0%) (0.0%)
" —

- $26,000 $0 $0 $0
= (0.1%) (0.0%) (0.0%) (0.0%)

$27,000 $0 $0
(0.1%) (0.0%) (0.0%)

H.4 Lifecycle Management Strategies and Forecasting

The following section outlines the funding required for the entire lifecycle of potable
water assets. The expenditures were determined using the lifecycle activities outlined in
Table H - 6 and the LOS established. Required funding was determined using the
following forecasting analysis scenario:

e Maintain Current Levels of Service — this scenario provides the funding required
to maintain a similar asset performance over a 27-year period. It focuses on
maintaining the percentage of assets in backlog in a similar state. Backlog is
defined as assets that are in need of renewal work (either significant
rehabilitation or replacement). For example, if 20% of assets are past their
service life, or are in need of renewal work, then the forecast model will
determine the funding to maintain 20% of assets in this state over the forecast
period.
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The forecast analysis identified a total of $114.6M (annual average of $4.8M) that is
anticipated to be spent over the next 27 years. In 2023, approximately 7.5% of the asset
portfolio (by replacement value) is in backlog. The average annual spending identified
attempts to maintain this percentage over the next 27 years. The performance and
financial forecasts for this state are illustrated in Figure H - 8 and Figure H - 9. Note that
there is a significant expenditure forecasted in 2041, which represents a significant
amount of asset needs that are forecasted to occur in that year.

100%  98% 979% g70, 100%.98% 98% 98% g70¢ g7, o . 99% 99% 99% 99% 98% 98% 98% 97% gge;, 97% g7% 1007 98% 97% et e 97% 100%
90% 90%
80% 80%
0% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%

0% 0%
CU N P L I L T A P A

mmmm Very Good  mmmm Good Fair Poor  mmmm VeryPoor, Average Performance

Figure H - 8: Maintain Current LOS Performance Distribution for Library Assets
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$12,000,000
$10,000,000
$8,000,000
$6,000,000
$4,000,000 N s

$0
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mmmm Intervention Cost Equivalent Annual Intervention Cost, $4,838,006

Figure H - 9: Maintain Current LOS Intervention Costs for Library Assets
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Appendix I: General Support Service

Service Summary

% Replacement Value
$273.6 Million
Overall Performance

EAEIRNENS € Ot

Quantity

Administration

687,054 ft2 of administration facilities
(61 administration facilities)

216 administration furnishings, fixtures
& equipment assets

Fleet

283 fleet assets

525 furnishings, fixtures & equipment
assets

Information Technology
11,395 furnishings, fixtures &
equipment assets

The City of Markham’s General Support Service provides support to the municipal
government’s function while also providing the tools and resources necessary to
maintain the City’s various assets. Markham is responsible for assets such as various
facilities, fleet, furnishings, fixtures and equipment, as detailed in Figure | - 1.
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GENERAL SUPPORT SERVICE

Subservice Asset Category Asset Class

General Government, Institutional

—e Facility Commercial Industrial, Residential,
Structure, Warehouse, Work Yard, Works
Administration —— Yard — Other
Furnishinas. Fixtures & Audio Visual, Furniture, Kitchen Equipment,
. . gs, Life Safety, Mechanical, Office Equipment,
Equipment P
rogram
——=* Fleet Licensed, Non-Licensed
Fleet .. .
Furnishings, Fixtures & )
e . Non-Licensed
Equipment
Information Furnishings, Fixtures & Audio Visual, Computers, Docking Station,

Monitors, Network Devices, Other Hardware,

A L
TEAT TG Printers, Servers, Telecom

Figure | - 1: General Support Service Asset Hierarchy

More information on General Support Service such as state of infrastructure, levels of
service, risk management strategies and lifecycle management strategies and
forecasting can be found in the following sections.
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.1 State of the Infrastructure — Administration

Figure | - 2 illustrates the replacement value distribution of administration assets, while
Figure | - 3 and Figure | - 4 display the replacement value distribution by asset class.

Furnishings,

Fixtures &

Equipment,
$2,766,925, 1.2%

Facility,
$235,640,782,
98.8%

Figure | - 2: Replacement Value Distribution of Administration Assets

Institutional/Commercial/

Industrial, $89.4M, 38.0%

Residential,
$11.1M, 4.7%

Structure,
<$0.1M, 0.0%
Warehouse,
‘/ $9.9M,4.2%
Works Yard,
$15.7M, 6.7%
‘\ Works Yard - Other,
$13.1M, 5.6%

General Government,
$96.4M, 40.9%

Figure | - 3: Replacement Value Distribution of Administration Assets (Facilities)
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Life Safety,
$31,700, 1.1%

Mechanical,
Kitchen \
Equipment, \

$218,244,

7.9%

Office
\ Equipment,
$60,000, 2.2%
o ki
$1.1M, 40.0% $19,500, 0.7%
Audio Visual,

$83,962, 3.0%

Figure | - 4: Replacement Value Distribution of Administration Assets (Furnishings, Fixtures & Equipment)

1.1.1 Asset Inventory and Valuation

Table | - 1 below summarizes the asset valuation, quantities, and performance for each
asset category of administration assets.

Table | - 1: Inventory and Valuation of Administration Assets

. Asset Replacement Average
Subservice Category Asset Class Cost Inventory Performance
General .
Government $96,358,714 | 227,515 sq ft Fair
Institutional
Commercial $89,443,865 | 249,005 sq ft Good
Industrial
Administration Fagility Residential $11,136,358 35,744 sq ft Fair
Structure $13,602 100 sq ft Poor
Warehouse $9,870,344 72,566 sq ft Very Good
Works Yard $15,712,507 | 36,937 sq ft Very Good
Works Yard -
Other $13,105,393 | 65,187 sq ft Good
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Furnishings,
Fixtures &
Equipment

Audio Visual $83,962 34 Assets Good
Furniture $1,105,950 70 Assets Very Poor
Klt.chen $218,244 43 Assets Poor
Equipment
Life Safety $31,700 7 Assets Fair
Mechanical $1,247,570 56 Assets Fair
Office $60,000 1 Assets Good
Equipment
Program $19,500 5 Assets Very Poor
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1.1.2 Age and Estimated Service Life

Figure | - 5 illustrates the age of administration assets as a proportion of their estimated
service life and Figure | - 6 illustrates the value of assets acquired by decade. Furniture,
kitchen equipment, and program assets on average are approaching the end of their
ESLs.

Works Yard - Other
Works Yard
Warehouse

Structure

Residential

Program

Office Equipment

Mechanical

Life Safety

Kitchen Equipment

Institutional Commercial Industrial

General Government

IR Age: 32.8yrs | ESL: 200 yrs
IR Age: 40yrs | ESL: 200 yrs
BT Ager 18.7 yrs | ESL: 200 yrs
I Age: 24 yrs | ESL: 200 yrs
[ N Age: 116.6yrs | ESL: 200 yrs
I Age: 13yrs |ESL: 15yrs

I Age: 3yrs |[ESL: 15yrs

B Age: 10yrs | ESL: 21.4 yrs

BY Age: 6.9yrs | ESL: 15.3 yrs

B Age: 22.4yrs | ESL: 26.7 yrs
I Age: 55yrs | ESL: 200 yrs
I Age: 37.1yrs | ESL: 200 yrs

Furniture [} Age: 18.6 yrs | ESL: 22.2 yrs
Audio Visual [ Age: 7yrs |ESL: 17.4 yrs
0 50 100 150 200 250
B Average Age ™ Average ESL  # Years Past ESL

Figure | - 5: Age as a Proportion of Estimated Service Life (ESL) of Administration Assets

The installation profile of administration assets illustrates that the majority of general
government and institutional commercial industrial assets were installed in the 1980s
and 1990s, in line with decades that experienced significant growth and corresponding
development in the City.
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$100,000,000

$90,000,000

$80,000,000
$70,000,000
$60,000,000
$50,000,000
$40,000,000
$30,000,000

$20,000,000

$10,000,000 .
$_ - — I - [ ] | — e

1900 1910 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

B Audio Visual m Furniture General Government
u Institutional Commercial Industrial m Kitchen Equipment Life Safety

® Mechanical m Office Equipment m Program

m Residential m Structure m Warehouse

m Works Yard m Works Yard - Other

Figure | - 6: Age Distribution by Installation Decade of Administration Assets

.1.3 Asset Performance

Table | - 2 details the approaches used by the City to understand and assess the
performance of each class of administration assets.

Table | - 2: Performance assessment approaches for Administration Assets

Performance

Asset Class Metric Description

General Government

Facilities are inspected on a 3-year
cycle and performance is recorded
FCl in City’s database. The inspection
Residential results are used to understand
facility renewal needs and to
calculate the FCI rating.

Institutional Commercial
Industrial

Structure

Warehouse
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Works Yard
Works Yard - Other
Mechanical
Furniture
Life Safety The City understands the
Kitchen Equipment life
Audio Visual
Office Equipment

Figure | - 7 and Figure | - 8 illustrate the performance of all administration assets. Table
| - 3 summarizes the relationship between the performance categories and how
performance ratings are determined.

$oM, 1% - 92M.1%

o |

38%

$91M,
38%

m Very Good m Good Fair mPoor mVeryPoor

Figure | - 7: Performance Distribution of Administration Assets

Table | - 3: Performance Ratings of Administration Assets

Performance Category Facility Condition Index (FCI) Age/ESL
Very Good 0% - 5% 0% - 20%
Good 5% - 10% 20% - 40%
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10% - 30%
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Poor 30% - 60% 60% - 80%
Very Poor 60 — 100% 80% - 100%
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Figure | - 8: Performance Distribution of Administration Assets by Asset Class
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.2 State of the Infrastructure — Fleet

Figure | - 2 illustrates the replacement value distribution of Fleet assets.

Fleet, $22.6M,
82.6%

Furnishings,
Fixtures &
Equipment,

$4.8M, 17.4%

Figure | - 9: Replacement Value Distribution of Fleet Assets

1.2.1 Asset Inventory and Valuation

Table | - 4 below summarizes the asset valuation, quantities, and performance for each

asset category of fleet assets.

Table | - 4: Inventory and Valuation of Fleet Assets

Subservice

Fleet

City of Markham
Appendix |: General Support Service

Asset Replacement Average
Category e e Cost T Performance
Floot Licensed $17,427,177 219 Assets Poor
ee

Non-Licensed $5,159,718 64 Assets Poor

Furnishings,
Fixtures & Non-Licensed $4,761,653 525 Assets Poor

Equipment
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1.2.2 Age and Estimated Service Life

Figure | - 5 illustrates the age of fleet assets as a proportion of their estimated service
life and Figure | - 6 illustrates the value of assets acquired by decade. Non-licensed
furnishings, fixtures and equipment assets on average are approaching the end of their
ESLs. Non-licensed and licensed fleet assets on average are over halfway through
ESLs.

Furnishings, Fixtures &

seeren erte.
Fleet, Non-Licensed _ Age:6.4yrs|ESL:10yrs
Fleet, Licensed _ Age:6.6yrs|ESL:9.8yrs

0 2 4 6 8 10 12
mAverageAge mwAverageESL m=Years PastESL

Age: 10.4 yrs | ESL: 10.1 yrs

Figure | - 10: Age as a Proportion of Estimated Service Life (ESL) of Fleet Assets

The installation profile of fleet assets illustrates that the majority of assets were installed
in the 2010s to present, in line with decades that experienced significant growth and
corresponding development in the City.
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$18,000,000
$16,000,000
$14,000,000
$12,000,000
$10,000,000
$8,000,000
$6,000,000
$4,000,000

$2,000,000

$- [

1970 1980 1990 2000 2010 2020

m Fleet-Licensed u Fleet-Non-Licensed Furnishings, Fixtures & Equipment-Non-Licensed
Figure | - 11: Age Distribution by Installation Decade of Fleet Assets

.2.3 Asset Performance

Table | - 5 details the approaches used by the City to understand and assessthe
performance of each class of fleet assets.

Table | - 5: Performance assessment approaches for Fleet Assets

Performance

Asset Category Asset Class Metric

Description

Non-Licensed
Fleet The City understands the

Licensed Age/ESL performance of these assets
Furnishings, 9 based on asset age and
Fixtures & Non-Licensed estimated service life

Equipment
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Figure | - 7 and Figure | - 8 illustrate the performance of all fleet assets. Table | - 6
summarizes the relationship between the performance categories and how performance
ratings are determined.

$4M, 16%

$12M,45%

$3M|
10%

$4M, 14%

mVeryGood m Good m Fair mPoor mVeryPoor

Figure | - 12: Performance Distribution of Fleet Assets

Table | - 6: Performance Ratings of Fleet Assets

Performance Category Facility Condition Index (FCI) Age/ESL
Very Good 0% - 5% 0% - 20%
Good 5% - 10% 20% - 40%

10% - 30% 40% - 60%
30% - 60% 60% - 80%
Very Poor 60 — 100% 80% - 100%
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Figure | - 13: Performance Distribution of Fleet Assets by Asset Class

.3 State of the Infrastructure — Information Technology

Figure | - 14 illustrates the replacement value distribution of information technology
assets by asset class.
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Printers, $0.5M,
6.8%

Other Hardware,

$1.4M, 17.5% Servers,

$1.1M, 14.1%
Network Devices,

$0.7M, 8.7%

Monitors, $0.6M,

0,
7.3% Telecom, $0.9M,

10.9%

Docking Station,
$0.5M, 5.7%

Audio Visual,
$0.4M,4.9%

Computers,
$1.9M, 24.1%

Figure | - 14: Replacement Value Distribution of Information Technology Assets

1.3.1 Asset Inventory and Valuation

Table | - 7 below summarizes the asset valuation, quantities, and performance for each
asset category of information technology assets.

Table | - 7: Inventory and Valuation of Information Technology Assets

. Asset Replacement Average
Subservice Category Asset Class Cost Inventory Performance
Audio Visual $384,417 337 Asset Very Poor
Computers $1,894,699 | 2,268 Assets Good
DL $450,831 | 1,665 Assets Fair
Station
Information Fg&'j:ggg; Monitors $573,360 2,057 Assets Fair
Technology Equipment Network
Devi $683,521 525 Assets Poor
evices
Other
Hardware $1,374,008 433 Assets Very Poor
Printers $538,491 318 Assets Good
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Servers $1,109,709 415 Assets Fair
Telecom $855,774 3,377 Assets Poor
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1.3.2 Age and Estimated Service Life

Figure | - 5 illustrates the age of information technology assets as a proportion of their
estimated service life and Figure | - 6 illustrates the value of assets acquired by decade.
Telecom, servers, and monitors on average are approaching the end of their ESLs.
Audio visual assets, other hardware and network devices have average ages that
exceed their average ESLs.

~ Age: 7.8yrs | ESL: 6 yrs

Other Hardware

Network Devices Age: 6.3 yrs |ESL: 6 yrs

Monitors Age:4.9yrs|ESL:5yrs

Docking Station Age:2.7yrs|ESL:5yrs

Computers Age:1.7yrs|ESL:5yrs

Audio Visual Age: 8 yrs | ESL: 6 yrs

m AverageAge m AverageESL = Years PastESL

Figure | - 15: Age as a Proportion of Estimated Service Life (ESL) of Information Technology Assets

The installation profile of Information Technology assets illustrates that the majority of
assets were installed in the 2010 and 2020s, in line with decades that experienced
significant growth in the use of technology and how technology supports service
delivery.
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$4,000,000
$3,500,000
$3,000,000
$2,500,000
$2,000,000
$1,500,000
$1,000,000

$500,000

$-
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= Audio Visual m Computers Docking Station
m Monitors m NetworkDevices Other Hardware

M Printers M Servers H Telecom

Figure | - 16: Age Distribution by Installation Decade of Information Technology Assets

1.3.3 Asset Performance

Table | - 8 details the approaches used by the City to understand and assess the
performance of each class of information technology assets.

Table | - 8: Performance assessment approaches for Information Technology Assets

Performance

Asset Class Metric Description

Office Equipment

Computers The City understands the
Docking Station Age/ESL performance of these_ assets bas_ed
on asset age and estimated service
Servers life
Telecom
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Monitors

Printers

Other Hardware

Network Devices

Audio Visual

Figure | - 17 and Figure | - 18 illustrate the performance of all library assets. Table | - 9
summarizes the relationship between the performance categories and how performance
ratings are determined.

$4M, 50%

$0M, 2%

—
$OM, 4%

$2m,

299 $2M, 22%
(o]

m Very Good m Good = Fair mPoor mVeryPoor

Figure | - 17: Performance Distribution of Information Technology Assets

Table | - 9: Performance Ratings of Information Technology Assets

Performance Category Facility Condition Index (FCI) Age/ESL
Very Good 0% - 5% 0% - 20%
Good 5% - 10% 20% - 40%

10% - 30% 40% - 60%
30% - 60% 60% - 80%
Very Poor 60 — 100% 80% - 100%
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Figure | - 18: Performance Distribution of Information Technology Assets by Asset Class

.4 Levels of Service — Administration

Customer values, customer levels of service and technical levels of service for
administration assets can be found in Table | - 10, Table | - 11, and Table | - 12,
respectively.

Table | - 10: Administration Assets Customer Values
Customer Levels of Service

Customer Satisfaction

Current Feedback
Measure

Type of Measure
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General Support
Service assets are safe
and reliable to use

Assets are structurally
adequate for use and in
overall good working
condition.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.

General Support
Service are convenient
to use

The quality of assets do not
negatively affect the
customer.

The City is currently reviewing the
data that supports this metric,
which will be reported in future

General Support Service is
accessible.

iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.

Environmentally
sustainable

Environmental impacts are
minimized.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.

Table | - 11;: Administration Assets Customer LOS

Type of
Measure

Administration Facilities

Performance
Measure

Level of Service

Technical Level of Service Measures

Current Performance

Average FCI

rating of facilities. ok

Condition of - : — —

Facilities Confidence Levels: Medium — building condition
assessments are performed on facilities to determine
investment needs but data requires refinement.
Percentage of all

Condition elements/element

groups in poor or | 1%

Individual very poor

element/element | condition.
assets that have 100%

not exceeded
their ESL.
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Confidence Levels: Medium — building condition
assessments are performed on facilities to determine
investment needs but data requires refinement.

Measure of

whether the The City is currently reviewing and selecting measures
Function service is for this category, which will be developed and integrated

appropriate for into future iterations of the City's AMP.

its intended use

Measure of

whe’gher. s The City is currently reviewing and selecting measures

. service is . : : :

Capacity for this category, which will be developed and integrated

SLEUTEISIS into future iterations of the City's AMP

meet customer y ’

needs

Service The City is currently reviewing and selecting measures
Accessibility | . . for this category, which will be developed and integrated

interruptions

into future iterations of the City's AMP.

Administration - Furnishings, Fixtures & Equipment

Percentage of
assets that have

0,
not exceeded 54%

Condition gssngglon of their ESL.
Confidence Levels: Low to medium — age and ESL are
used to assess for condition. Condition data is
unavailable.
Measure of
whether the The City is currently reviewing and selecting measures
Function service is for this category, which will be developed and integrated
appropriate for into future iterations of the City's AMP.
its intended use
Measure of
whether. 3 The City is currently reviewing and selecting measures
. service is X . . :
Capacity for this category, which will be developed and integrated
adequate to . . . o
into future iterations of the City's AMP.
meet customer
needs
Service The City is currently reviewing and selecting measures
Accessibility | . . for this category, which will be developed and integrated
interruptions

into future iterations of the City's AMP.
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Technical Level of Service Measures

Current
Lifecycle Purpose of Activity Performance Recommended
Activity Activity Measure (%, 2023 Performance
Budget)
Administration
Projects
developed in
Corporate
Growth lI\E/Inergy
L . anagement
Acquisition Expansion Plan. Digital -
Development » 219
Markham
Strategy, and
additional growth
studies
Inspections Annual programs | The City is in
the process of
Operation Regular _ documenting Recommended
0 f As required operation costs | performance will
perations - .
by service be considered
- - and included for
Minor repairs As needed the City's 2025
Regular Annual proarams The City is in Asset
Maintenance prog the process of Management
Maintenance [~ documenting Plan and
; t maintenance Financial
maintenance As needed costs by service | Strategy
(holding
strategies)
Major
Renewal rehabilitation or | As needed $1,157,900
replacement
Disposal Disposal of As required Included in
replaced assets renewal costs
Upgrades to
Service improve LOS to .
Improvement | benefit existin As required i
P g

serviced areas
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.5 Levels of Service — Fleet

Customer values, customer levels of service and technical levels of service for fleet can
be found in Table | - 13, Table | - 14, and Table | - 15, respectively.

Table | - 13: Fleet Assets Customer Values

Type of Measure

Customer Levels of Service

Customer Satisfaction
Measure

Current Feedback

General Support
Service assets are safe
and reliable to use

Assets are structurally
adequate for use and in
overall good working
condition.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.

General Support
Service are convenient
to use

The quality of assets do not
negatively affect the
customer.

General Support Service is
accessible.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.

Environmentally
sustainable

Environmental impacts are
minimized.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.

Table | - 14: Fleet Assets Customer LOS

Type of
Measure

Fleet

Level of Service

Performance
Measure

Technical Level of Service Measures

Current Performance
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Condltlon Or . Condition Categor!
Age/Remaining ot
Useful Life - o 2% 0 Good
Aggregated into -
Condition of 5-point rating e
assets scale
. Confidence Levels: Low to medium — age and ESL are
Condition used to assess for condition. Condition data is
unavailable.
Percentage of
assets that have 87%
Individual not_exceeded
element/element | their ESL.
group condition. | confidence Levels: Low to medium — age and ESL are
used to assess for condition. Condition data is
unavailable.
Measure of
whether the The City is currently reviewing and selecting measures
Function service is for this category, which will be developed and integrated
appropriate for into future iterations of the City's AMP.
its intended use
Measure of
whether. the The City is currently reviewing and selecting measures
. service is X : . :
Capacity for this category, which will be developed and integrated
adequate to into future iterations of the City's AMP
meet customer )
needs
Service The City is currently reviewing and selecting measures
Accessibility interruntions for this category, which will be developed and integrated
P into future iterations of the City's AMP.

Table | - 15: Fleet Assets Technical LOS

Technical Level of Service Measures

Current
Performance
($, 2023
Budget)

Recommended
Performance

Lifecycle
Activity

Purpose of
Activity

Activity
Measure

Fleet
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Technical Level of Service Measures

Current
Lifecycle Purpose of Activity Performance
Activity Activity Measure (%, 2023
Budget)
Projects
developed in
Corporate
Energy
Growth
Acquisition Expansion Mana%gmte?t $966,800
Development an, Ligita
Markham
Strategy, and
additional growth
studies
Inspections Annual programs
Operation Regular $107,400
) As required
Operations
Minor repairs As needed
Regular Annual proarams The City is in
Maintenance prog the process of
Maintenance Mai documenting
a!o[ maintenance
maintehance As needed costs by service
(holding
strategies)
Major
Renewal rehabilitation or | As needed $8,429,900
replacement
Disposal Disposal of As required Included in
replaced assets renewal costs
Upgrades to
Service improve LOS to .
e As required -
Improvement | benefit existing

serviced areas

Recommended
Performance

Recommended
performance will
be considered
and included for
the City's 2025
Asset
Management
Plan and
Financial
Strategy

1.6 Levels of Service — Information Technology

Customer values, customer levels of service and technical levels of service for
Information Technology Assets can be found in Table | - 16, Table | - 17, and Table | -
18, respectively.
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Table | - 16: Information Technology Assets Service Customer Values

Type of Measure

Customer Levels of Service

Customer Satisfaction
Measure

Current Feedback

General Support
Service assets are safe
and reliable to use

Assets are structurally
adequate for use and in
overall good working
condition.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.

General Support
Service are convenient
to use

The quality of assets do not
negatively affect the
customer.

The City is currently reviewing the
data that supports this metric,
which will be reported in future

General Support Service is
accessible.

iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.

Environmentally
sustainable

Environmental impacts are
minimized.

The City is currently reviewing the
data that supports this metric,
which will be reported in future
iterations of the City's AMP. These
metrics are subject to change as
data is reviewed and incorporated
into future AMPs.

Table | - 17: Information Technology Assets Customer LOS

Type of
Measure

Level of Service

Performance
Measure

IT - Furnishings, Fixtures & Equipment

Technical Level of Service Measures

Current Performance

Condition
assets

Condition of

Percentage of
assets that have
not exceeded

their ESL.

63%

unavailable.

Confidence Levels: Low to medium — age and ESL are
used to assess for condition. Condition data is
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Measure of The City is currently reviewing and selecting measures
Function whether the for this category, which will be developed and integrated

service is into future iterations of the City's AMP.

appropriate

for its

intended

use

Measure of

whe’gher. the The City is currently reviewing and selecting measures

. service is ; . . :

Capacity for this category, which will be developed and integrated

adequate to . . : o

into future iterations of the City's AMP.

meet customer

needs

Service The City is currently reviewing and selecting measures
Accessibility | . . for this category, which will be developed and integrated

interruptions

into future iterations of the City's AMP.
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Technical Level of Service Measures

Activity
Measure

Lifecycle
Activity

Purpose of
Activity

Information Technology

Current
Performance
(%, 2023
Budget)

Recommended
Performance

Projects
developed in
Corporate
Growth II\E/Irz]airgyement
Acquisition Expansion Plan %i ital $114,000
Development Ma rk’h ar%
Strategy, and
additional growth
studies
Inspections Annual programs
Operation Regular $107,400
X As required
Operations
Minor repairs As needed
Regular Annual proarams The City is in
Maintenance prog the process of
Maintenance Mai documenting
a!o[ maintenance
mainienance As needed costs by service
(holding
strategies)

Recommended
performance will
be considered
and included for
the City's 2025
Asset
Management
Plan and
Financial
Strategy
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Technical Level of Service Measures

Current
Lifecycle Purpose of Activity Performance
Activity Activity Measure (%, 2023
Budget)
Major
Renewal rehabilitation or As needed $7,953,300
replacement
Disposal Disposal of As required Included in
replaced assets renewal costs
Upgrades to
Service improve LOS 10| ¢ o quired $1,866,800
Improvement | benefit existing

serviced areas

Recommended
Performance

.7 System Technical Levels of Service

Table | - 19 outlines the technical LOS related to expenditures that are not specific to an
asset class. These include acquisition and renewal projects that affect the service as a
whole and/or all asset classes.

Table | - 19: System Technical LOS

Lifecycle
Activity

Technical Level of Service Measures

Purpose of
Activity

Activity
Measure

Other (not asset specific expenditures)

Current
Performance
(%, 2023
Budget)

Recommended
Performance

Projects
developed in
Corporate
Energy
Growth
Acquisition Expansion II\D/:anaggment $1,129,400
Development an, Digital
Markham
Strategy, and
additional growth
studies
Major
Renewal rehabllitation or As needed $1,157,900

replacement

Recommended
performance will
be considered
and included for
the City's 2025
Asset
Management
Plan and
Financial
Strategy
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Technical Level of Service Measures

Current
Lifecycle Purpose of Activity Performance Recommended
Activity Activity Measure (%, 2023 Performance
Budget)

Disposal of : Included in
As required
replaced assets renewal costs

Disposal

1.8 Risk Management Strategy

The criteria used to determine COF of General Support Service Assets can be found in
Table | - 20 below:

Table | - 20: COF Criteria used for General Support Service Assets

Direct Financial Socio-Economic Environmental
Renl ¢ e Asset Category ¢ Not expected to have
y ep; acemen o Asset Class significant consequences
cos o Asset Type on the environment

Table | - 21 displays the risk score for General Support Service Assets along with the
proportion of assets within each risk score, LOF and COF.

Table | - 21: Risk Score Distribution for General Support Service Assets

Consequence of

Failure

E $39,806,234

s (14.5%) (0.0%) (0.0%)
"g $23,305,894 $71,268,038 $0 $0
-§ (8.5%) (26.0%) (0.0%) (0.0%)
= $5,324,046 $976,427 $0 $0
= (1.9%) (0.4%) (0.0%) (0.0%)

$14 148,797 $1,700,615 $0
5.2%) (0.6%) (0.0%)
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1.9 Lifecycle Management Strategies and Forecasting

The following section outlines the funding required for the entire lifecycle of general
support service assets. The expenditures were determined using the lifecycle activities
outlined in Table | - 12, Table | - 15, Table | - 18, and Table | - 19 and the LOS
established. Required funding was determined using the following forecasting analysis
scenario:

e Maintain Current Levels of Service — this scenario provides the funding required
to maintain a similar asset performance over a 27-year period. It focuses on
maintaining the percentage of assets in backlog in a similar state. Backlog is
defined as assets that are in need of renewal work (either significant
rehabilitation or replacement). For example, if 20% of assets are past their
service life, or are in need of renewal work, then the forecast model will
determine the funding to maintain 20% of assets in this state over the forecast
period.

The forecast analysis identified a total of $153.5M (annual average of $10.3M) that is
anticipated to be spent over the next 27 years. In 2023, approximately 11.2% of the
asset portfolio (by replacement value) is in backlog. The average annual spending
identified attempts to maintains this percentage over the next 27 years. The
performance and financial forecasts for this state are illustrated in Figure | - 19 and
Figure | - 20.
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Figure | - 19: Scenario 2 — Maintain Current LOS Performance Distribution for General Support Service
Assets
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Figure | - 20: Scenario 2 — Maintain Current LOS Intervention Costs for General Support Service Assets
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Appendix J: Fire and Emergency Services

Service Summary

% Replacement Value
$83.2 Million
Overall Performance

R S Gt

Quantity

10 fire stations

2,605 furnishings, fixtures &
equipment assets

20 fire apparatus

27 fire fleet

The City of Markham’s Fire and Emergency Service provides protection to the
community, learning and education resources in order to keep residents informed all
while responding to local needs and circumstances.

Markham is responsible for assets such as various fire station facilities, fleet,
furnishings, fixtures and equipment, as detailed in Figure J - 1.

FIRE & EMERGENCY SERVICE

Subservice Asset Category Asset Class

) Facility Fire Station
Fire & Emergency
Service ST Friren Audl_o Visual, C|\_!|I, Eme_rgency Regponse
Equibment Equipment, Furniture, Kitchen Equipment,
quip Life Safety, Mechanical, Program

Fleet —— = Fleet Fire Apparatus, Fire Fleet

Figure J - 1: Fire and Emergency Services Asset Hierarchy
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More information on Fire and Emergency Services such as state of infrastructure, levels
of service, risk management strategies and lifecycle management strategies and
forecasting can be found in the following sections.

J.1 State of the Infrastructure

Figure J - 2 provides the replacement value distribution of all fire and emergency
service assets, while Figure J - 3 illustrates the replacement value distribution of fire and
emergency furnishings, fixtures, and equipment.

Fleet, $23.9M,
28.7%

Furnishings, Fixtures
& Equipment, $8.0M,
9.6%

Facility,
$51.4M, 61.7%

Figure J - 2: Replacement Value Distribution of Fire and Emergency Services Assets
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Furniture,
$1.2M, 15.0%

Kitchen
Equipment,
$0.3M, 3.9%

Life Safety,
$0.0M, 0.0%

Mechanical,
Emergency Response $0.2M, 2.2%
Equipment, $6.1M,

76.6%

Program,
$0.2M, 1.9%

Audio Visual,
$0.0M, 0.3%

Civil, $0.0M,
0.0%

Figure J - 3: Replacement Value Distribution of Fire and Emergency Services Furnishings, Fixtures and
Equipment
J.1.1 Asset Inventory and Valuation

Table J - 1 below summarizes the asset valuation, quantities, and performance for each
asset category of fire and emergency services.

Table J - 1: Inventory and Valuation of Fire and Emergency Services Assets

Asset Replacement CNGIEEE
Subservice Asset Class Quantity Performa
Category Cost nce
. . . Very
Facility Fire Station $51,355,598 103,865 sq ft
Good
Audio Visual $25,696 6 Assets Poor
Civil $3,000 2 Assets Fair
Emergency
Fire & Eesponse $6,111,901 2,445 Assets Fair
quipment
Emergency Furnishings, -
Service Fixtures & Furniture $1,192,760 70 Assets Poor
Equipment i
auip _Kitehen $309,536 18 Assets Fair
quipment
Life Safety $3,000 3 Assets Very
Poor
Mechanical $177,376 27 Assets Poor
Program $152,127 34 Assets Poor
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Fire Apparatus $22,495,960 20 Assets Poor
Fleet Fleet ) ;
Fire Fleet $1,409,159 27 Assets Fair

J.1.2 Age and Estimated Service Life

Figure J - 4 illustrates the age of Fire and Emergency Services assets as a proportion of
their estimated service life. Figure J - 5 illustrates the value of assets acquired by
decade. All fire and emergency service assets, with the exception of fire stations and
fire apparatus, are on average more than halfway through their ESL. Fire apparatus
assets on average have exceeded their ESL and fire stations on average are only 15%
through their ESL.

Program [T Age:18.5yrs|ESL:25.9yrs
Mechanical - Age:17.6yrs|ESL:27.3yrs
Life Safety - Age: 14yrs|ESL:16.2yrs
Kitchen Equipment - Age:10.7yrs|ESL:17.8yrs
Furniture [ Age:13.4yrs|ESL:20.4yrs
Fire Fleet . Age:6.1yrs|[ESL: 10.3 yrs

Fire Apparatus . Age:10.1yrs|ESL:10yrs

Emergency Response
Equipment

civil [l Age: 13 yrs | ESL: 25 yrs

B Age:5.4yrs|ESL:9.9yrs

Audio Visual - Age: 23.2 yrs | ESL: 31.8 yrs

FireStation | Ace: 9.7y [ESL: 200 s

0 50 100 150 200 250

B AverageAge ®AverageESL = Years PastESL

Figure J - 4: Age as a Proportion of Estimated Service Life (ESL) of Fire and Emergency Services Assets

The installation profile of fire and emergency service assets illustrates that the majority
of fire stations were constructed from the 1970s to 2010s, and the majority of fire
apparatus were acquired in the 2010s, in line with decades that experienced significant
growth and corresponding development in the City.
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Consultants

$40,000,000
$35,000,000
$30,000,000
$25,000,000
$20,000,000
$15,000,000
$10,000,000
$5,000,000
; ]
1930 1960 1970 1980 1990 2000 2010 2020
u Audio Visual m Civil m EmergencyResponse Equipment
m Fire Apparatus m FireFleet m Fire Station
m Furniture m Kitchen Equipment m Life Safety
® Mechanical m Program

Figure J - 5: Age Distribution by Installation Decade of Fire and Emergency Services Assets
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J.1.3 Asset Performance

Table J - 2 details the approaches used by the City to assess asset performance.

Table J - 2: Condition assessment approaches for Fire and Emergency Services Assets

Asset Class Perform_ance Description
Metric
Facilities are inspected on a 3-year
cycle and the results from the
. . inspections are recorded in City’s
PR e database annually and used to
understand facility renewal needs
and to calculate FCI.
Fire Fleet
Fire Apparatus
Emergency Response
Equipment
Furniture
Mechanical The City understands the condition
P Age/ESL of these assets based on asset age
rogram and estimated service life
Audio Visual
Life Safety
Civil
Kitchen Equipment

Figure J - 6 and Figure J - 7 illustrate the performance of all fire and emergency
services assets. Table J - 3 summarizes the relationship between the performance
categories and how performance ratings are determined.
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$1M, 2%
$1M, 2%

m Very Good m Good Fair = Poor m Very Poor

Figure J - 6: Performance Distribution of Fire and Emergency Services Assets

Table J - 3: Performance Ratings of Fire and Emergency Services Assets

Performance Category Facility Condition Index (FCI) Age/ESL
Very Good 0% - 5% 0% - 20%
Good 5% - 10% 20% - 40%

10% - 30% 40% - 60%
30% - 60% 60% - 80%
Very Poor 60 — 100% 80% - 100%
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Figure J - 7: Performance Distribution of Fire and Emergency Services Assets by Asset Class
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J.2 Levels of Service

Customer values, customer levels of service and technical levels of service for Fire and
Emergency Services Assets can be found in Table J - 4, Table J - 5, and Table J - 6,

respectively.

Table J - 4: Fire and Emergency Services Customer Values

Customer Values

Customer Values

Customer Satisfaction

Current Feedback & Expected

Fire & Emergency
services assets are
safe and reliable to use

Fire & Emergency
services assets are
available to the
customer

Measure

Assets are structurally
adequate for use and in
overall good working
condition.

Trend Based on Planned Budget

The City is currently reviewing the
data that supports this metric, which
will be reported in future iterations of
the City's AMP. These metrics are
subject to change as data is reviewed
and incorporated into future AMPs.

Fire & emergency
services responds to
incidents in a timely
manner.

The City is currently reviewing the
data that supports this metric, which
will be reported in future iterations of
the City's AMP. These metrics are
subject to change as data is reviewed
and incorporated into future AMPs.

Fire & emergency
services are actively
working towards
preventing fires.

Fire & emergency
services are actively
educating the public.

Fire services surpass the
minimum requirement for
rural communities.

The City is currently reviewing the
data that supports this metric, which
will be reported in future iterations of
the City's AMP. These metrics are
subject to change as data is reviewed
and incorporated into future AMPs.

Environmentally
sustainable

Environmental impacts
are minimized.

The City is currently reviewing the
data that supports this metric, which
will be reported in future iterations of
the City's AMP. These metrics are
subject to change as data is reviewed
and incorporated into future AMPs.
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Table J - 5: Fire and Emergency Services Customer LOS

Customer Level of Service Measures

Type of Leve_l of Performance Current Performance
Measure Service Measure
Facilities
Average FCI rating
N _  faciliti 0.04
Condition of Fire | Of facllities.
Station Confidence Levels: High — building condition assessments
are performed on facilities to determine investment needs.
Percentage of all
elements/element 0%
. groups in poor
Condition condition.
Individual
Percentage of
element/element hat h
roup condition assetsitnaiineie . 100%
9 " | not exceeded their
ESL.
Confidence Levels: High — building condition assessments
are performed on facilities to determine investment needs.
Measure of
whether the The City is currently reviewing and selecting measures for
Function service is this category, which will be developed and integrated into
appropriate for future iterations of the City's AMP.
its intended use
Measure of
whe’gher'the The City is currently reviewing and selecting measures for
. service is , , . ; )
Capacity this category, which will be developed and integrated into
adequate to future iterations of the City's AMP
meet customer y '
needs
Service The City is currently reviewing and selecting measures for
Accessibility interruptions this category, which will be developed and integrated into

future iterations of the City's AMP.

Furnishings, Fixtures & Equipment and Fleet
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Condition

Type of
Measure

Condition of
Emergency
Response
Equipment and
Non-Emergency
Equipment

Condition or
Age/Remaining
Useful Life -
Aggregated into 5-
point rating scale

18.61%

Condition Category
4042% @Very Goad
Good
Fair
15.06% @ Poor

@\Very Poor

Customer Level of Service Measures

Level of
Service

Performance
Measure

Current Performance

Confidence Levels: Low to medium — age and ESL are
used to assess for condition. Condition data is

unavailable.

Condition of Fire
Fleet and
Apparatus

Condition or
Age/Remaining
Useful Life -
Aggregated into 5-
point rating scale

Condition Category
6.26% @ Very Good
Good
048% - paip
Poor

®Very Poor

Confidence Levels: Low to medium — age and ESL are
used to assess for condition. Condition data is

unavailable.

Individual
element/element
group condition.

Percentage of all
elements/element
groups in poor or
very poor
condition.

72%

Percentage of
assets that have
not exceeded their
ESL.

28%

Confidence Levels: Low to medium — age and ESL are
used to assess for condition. Condition data is

unavailable.

Function

Measure of
whether the
service is
appropriate for
its intended use

The City is currently reviewing and selecting measures for
this category, which will be developed and integrated into
future iterations of the City's AMP.
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Measure of
whe’Fher_ = The City is currently reviewing and selecting measures for
. service is . . . ) .
Capacity this category, which will be developed and integrated into
adequate to , ; o
future iterations of the City's AMP.

meet customer

needs

Service The City is currently reviewing and selecting measures for
Accessibility interruptions this category, which will be developed and integrated into

future iterations of the City's AMP.
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Technical Level of Service Measures

Current
Lifecycle Purpose of Activity Performance Recommended
Activity Activity Measure (%, 2023 Performance
Budget)
Projects
developed in City
of Markham
Growth Emergency
Acquisition Expansion Response Plan, $208,700
Development Master Fire Plan
and the Council
Endorsed
Deployment Plan
Inspections Annual programs
Operation Regular A . $139,300 Recommended
Operations S require performance will
Minor repairs As required be cc_)n3|dered
and included for
Regular The City is in the City's 2025

Maintenance

Annual programs

the process of

Asset

Maintenance Mai documenting Management
ajor .
: maintenance Plan and

maintenance . . . .
(holding As required costs by service | Financial
strategies) Strategy
Major

Renewal rehabilitation or As required $1,972,600
replacement

Disposal Disposal of As required Included in
replaced assets renewal costs
Upgrades to

Service Improve L.O S to As required $751,900

Improvement | benefit existing

serviced areas
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J.3 Risk Management Strategy

The criteria used to determine COF of Fire and Emergency Service Assets can be
found in Table J - 7 below:

Table J - 7: COF Criteria used for Fire and Emergency Service Assets

Direct Financial Socio-Economic Environmental

¢ Not expected to
have significant
consequences on
the environment

o Facility Size
e Replacement cost e Equipment Type
e Division Type

Table J - 8 displays the risk score for Fire and Emergency Service Assets along with the
proportion of assets within each risk score, LOF and COF.

Table J - 8: Risk Score Distribution for Fire and Emergency Service Assets

Consequence of

Failure

E $16,275,258

s (19.6%) (0.0%) (0.0%)
3 $109,091 $2,278,378 $0 $0
_§ (0.1%) (2.7%) (0.0%) (0.0%)
= $120,515 $1,996,790 $0 $0
= (0.1%) (2.4%) (0.0%) (0.0%)

$1,008,283 $18,920,993 $0
(1.2%) (22.7%) (0.0%)
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J.4 Lifecycle Management Strategies and Forecasting

The following section outlines the funding required for the entire lifecycle of fire and
emergency service assets. The expenditures were determined using the lifecycle
activities outlined in Table J - 6 and the LOS established. Required funding was
determined using the following forecasting analysis scenario:

¢ Maintain Current Levels of Service — this scenario provides the funding required
to maintain a similar asset performance over a 27-year period. It focuses on
maintaining the percentage of assets in backlog in a similar state. Backlog is
defined as assets that are in need of renewal work (either significant
rehabilitation or replacement). For example, if 20% of assets are past their
service life, or are in need of renewal work, then the forecast model will
determine the funding to maintain 20% of assets in this state over the forecast
period.

The forecast analysis identified a total of $67.0M (annual average of $3.6M) that is
anticipated to be spent over the next 27 years. In 2023, approximately 23.6% of the
asset portfolio (by replacement value) is in backlog. The average annual spending
identified attempts to maintains this percentage over the next 27 years. The
performance and financial forecasts for this state are illustrated in Figure J - 8 and
Figure J - 9.

100%

100% I

76% 76%
73/ 73% 739 4%

75% -
74% 74%
7% 73/ 72%

1% 1% O 709

1%
% 67% 67% %
649
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30% %
20% %
10% %
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Figure J - 8: Maintain Current LOS Performance Distribution for Fire and Emergency Service Assets
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Figure J - 9: Maintain Current LOS Intervention Costs for Fire and Emergency Service Assets
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Appendix K: Arts and Culture

Service Summary

Replacement Value
$94.4 Million

Overall Performance

18,8, & §%¢

Quantity

164,305 ft2 of facilities

1 theatre

2 art facilities

2 culture facilities

315 furnishings, fixtures & equipment
assets

The City of Markham’s Arts and Culture Services provide residents with exposure to
various arts forms and culture via facilities such as art galleries, theatres, museums and
historical artifacts.

Markham is responsible for assets such as various facilities, furnishings, fixtures and
equipment, as detailed in Figure K - 1.

ARTS & CULTURE

Subservice Asset Category Asset Class
— = Facility Art Facility, Culture Facility, Theatre
Arts & Facility
Culture L . Audio Visual, Electrical, Furniture, Kitchen
Furnishings, Fixtures &

Equipment, Life Safety, Mechanical, Office

Equipment Equipment, Program

Figure K - 1: Arts and Culture AssetHierarchy
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More information on Arts and Culture such as state of infrastructure, levels of service,
risk management strategies and lifecycle management strategies and forecasting can
be found in the following sections.

K.1 State of the Infrastructure

Figure K - 2 illustrates the replacement value distribution of all arts and cultural assets,
while Figure K - 3 and Figure K - 4 display the replacement value distribution of arts and
cultural facilities and furnishings, fixtures and equipment, respectively.

Furnishings,
Fixtures &
Equipment, $4.7M,
5%

Facility,
$89.7M, 95%

Figure K - 2: Replacement Value Distribution of Arts and Culture Assets
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Culture
Facility,
$52.9M, 59%

Theatre
Facility,
$21.6M, 24%

ArtsFacility,
$15.1M,17%

Figure K - 3: Replacement Value Distribution of Arts and Culture Facilities

Electrical,
$0.3M, 6.1%
Kitchen
Equipment,
Furniture $0.0M, 0.8%
: Life Safety,

$1.0M, 21.7%

$0.0M, 0.1%

Mechanical,
$0.1M, 2.9%

—] Office
Equipment,
$0.0M, 0.3%
Program,

$0.8M, 16.9%

Audio Visual,
$2.4M, 51.1%

Figure K - 4: Replacement Value Distribution of Arts and Culture Furnishings, Fixtures & Equipment

K.1.1 Asset Inventory and Valuation

Table K - 1 below summarizes the asset valuation, quantities, and performance for each
arts and cultural services asset category.
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Table K - 1: Inventory and Valuation of Arts and Culture Assets

Subservice

City of Markham

Appendix K: Arts and Culture

Arts and
Culture

Asset Asset Class Replacement Quantity Average
Category Cost Performance
Arts Facility $15,139,060 22,918 sq ft Good
Facility Culture Facility $52,905,342 111,187 sq ft Very Good
Theatre Facility | $21,612,855 30,200 sq ft Fair
Audio Visual $2,410,825 111 Assets Poor
Electrical $290,000 3 Assets Poor
Furniture $1,026,537 118 Assets Fair
o Kitchen $39,440 13 Assets Fair
Furnishings, Equipment
Fixtures &
Equipment Life Safety $5,000 1 Asset Very Poor
Mechanical $138,781 15 Assets Poor
Office $12,460 5 Assets Very Poor
Equipment
Program $797,565 49 Assets Poor

K.1.2 Age and Estimated Service Life

Figure K - 5 illustrate the age of arts and culture assets as a proportion of their
estimated service life and Figure K - 6 illustrates the value of assets acquired by
decade. The facilities on average are less than a third between their ESL. All other
assets, with the exception of life safety assets are between halfway and approaching
the end of their ESL. Life safety assets on average have exceeded their ESL.
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Theatre Facility - [N Age: 39 yrs | ESL: 200 yrs
Program [l Age:27.4yrs|ESL:36.7 yrs

Office Age: 14.4 yrs |ESL: 11.8 yrs
Equipment

B Age:10.1yrs|ESL: 13.7 yrs
Mechanical

% Age: 20 yrs | ESL: 11 yrs

B Age:7.6yrs|ESL:13.9yrs

Life Safety

Kitchen Equipment

B Age: 10.8 yrs | ESL: 18.3 yrs
Furniture

. Age: 5.5 yrs | ESL: 9.1 yrs

I Age: 42.8 yrs|ESL:200yrs

Culture Facility
- Age:7.9yrs|ESL: 12.2yrs

I Age: 52.6 yrs| ESL: 200 yrs

Electrical

Audio Visual

Arts Facility

0 50 100 150 200 250
H AverageAge mAverageESL = Years PastESL

Figure K - 5: Age as a Proportion of Estimated Service Life (ESL) of Arts and Culture Assets

The installation profile of arts and culture assets illustrates that the majority of facilities
were installed from the 1980s to 2010s, in line with decades that experienced significant
growth and corresponding development in the City.
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$25,000,000

$20,000,000
$15,000,000
$10,000,000
$5,000,000
Ny . [ ] .

1900 1930 1960 1970 1980 1990 2000 2010 2020

u Arts Facility ® Audio Visual m CultureFacility m Electrical
m Furniture m Kitchen Equipment m Life Safety H Mechanical
m Office Equipment m Program B Theatre Facility

Figure K - 6: Age Distribution by Installation Decade of Arts and Culture Assets
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K.1.3 Asset Performance

Table K - 2 details the approaches used by the City to assess asset performance.

Table K - 2: Performance assessment approaches for Arts and Cultural Assets

Asset Class Performance Metric Description
Arts Facility Facilities are inspected on a 3-year
cycle and the inspection results are
Culture Facility FCI recorded in City’s database annually

and used to understand facility renewal
needs and calculate the FCI.

Theatre Facility

Furniture
Program
Mechanical
Audio Visual The City understand the performance
Electrical Age/ESL of these assets based on asset age

Kitchen Equipment and estimated service life

Office Equipment
Life Safety

Figure K - 7 and Figure K - 8 illustrate the performance of all library assets. Table K- 3
summarizes the relationship between the performance categories and how performance
ratings are determined.
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$2M, 2% $2M, 2%

$25M,
26%

Good

$17M, 18%

u Very Good Good Fair = Poor = VeryPoor

Figure K - 7: Performance Distribution of Arts and Culture Assets

Table K - 3: Performance Ratings of Arts and Culture Assets

Performance Category Facility Condition Index (FCI) Age/ESL
Very Good 0% - 5% 0% - 20%
Good 5% - 10% 20% - 40%

10% - 30% 40% - 60%
30% - 60% 60% - 80%
Very Poor 60 — 100% 80% - 100%
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K.2 Levels of Service

Customer values, customer levels of service and technical levels of service for Arts and
Culture can be found in Table K - 4, Table K - 5, and Table K - 6, respectively.

Table K - 4: Arts and Culture Customer Values

Customer Values

Customer Values

Customer Satisfaction Measure

Current Feedback &
Expected Trend Based

Arts & Culture Services

on Planned Budget

Arts & Culture assets
are safe and reliable to
use

Assets are structurally adequate for
use and in overall good working
condition.

The City is currently
reviewing the data that
supports this metric, which
will be reported in future
iterations of the City's
AMP. These metrics are
subject to change as data
is reviewed and
incorporated into future
AMPs.

Arts & Culture services
are convenient to use

The quality of assets do not
negatively affect the customer.

There are sufficient and appropriate

amenities available for all customers.

Arts & Culture services are
accessible.

The City is currently
reviewing the data that
supports this metric, which
will be reported in future
iterations of the City's
AMP. These metrics are
subject to change as data
is reviewed and
incorporated into future
AMPs.

Aesthetic Quality

Arts & Culture assets meet aesthetic
expectations.

The City is currently
reviewing the data that
supports this metric, which
will be reported in future
iterations of the City's
AMP. These metrics are
subject to change as data
is reviewed and
incorporated into future
AMPs.

Arts & Culture Services (Theatre Specific)
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Customer Values
Current Feedback &

Customer Values Customer Satisfaction Measure Expected Trend Based
on Planned Budget

The City is currently
reviewing the data that
supports this metric, which
will be reported in future
iterations of the City's
AMP. These metrics are
subject to change as data
is reviewed and
incorporated into future
AMPs.

Clients and patrons of theatres
expect an experience working with
and attending theatres that is at the
leading edge of technological
advancements

Shine

(Modern, appeal,
engaging, state of the
art)

Table K - 5: Arts and Culture Customer LOS

Customer Levels of Service

Type of

Measure Level of Service Performance Measure Current Performance
Facilities
Average FCI rating of
facilities. 0.08
Condition of - : — —
Facilities Confidence Levels: Medium — building condition

assessments are performed on facilities to determine
investment needs but data requires refinement.

Percentage of all
elements/element
Condition groups in poor or very
poor condition.

0.6%

Individual
element/element
group condition.

Percentage of assets
that have not exceeded | 100%
their ESL.

Confidence Levels: Medium — building condition
assessments are performed on facilities to determine
investment needs but data requires refinement.
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Measure of whether
the service is

The City is currently reviewing and selecting

Function appropriate for its measures for this category, which will be developed
inr‘zgn dF; d use and integrated into future iterations of the City's AMP.
Measurg of_whether The City is currently reviewing and selecting
. the service is ; . .
Capacity adequate to meet measures for this category, which will be developed
d and integrated into future iterations of the City's AMP.
customer needs
The City is currently reviewing and selecting
Accessibility | Service interruptions | measures for this category, which will be developed

and integrated into future iterations of the City's AMP.

Furnishings, Fixtures & Equipment

Condition of assets

Percentage of assets
that have not exceeded
their ESL.

94%

Confidence Levels: Low to medium — age and ESL
are used to assess for condition. Condition data is
unavailable.

Condition Percentage of all

elements/element 61%

Individual groups in poor or very 0

element/element poor condition

group condition. Confidence Levels: Low to medium — age and ESL
are used to assess for condition. Condition data is
unavailable.

Measur(_a of_whether The City is currently reviewing and selecting

. e service is . ) .

Function aporopriate for its measures for this category, which will be developed
approp and integrated into future iterations of the City's AMP.
intended use
Measurg of.whether The City is currently reviewing and selecting

. the service is ; . .

Capacity measures for this category, which will be developed
LB S and integrated into future iterations of the City's AMP
customer needs ’
Service interruptions | e Gity is currently reviewing and selecting

Accessibility | Thq theatre meets measures for this category, which will be developed

accessibility needs

and integrated into future iterations of the City's AMP.
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Technical Level of Service Measures

Current
Lifecycle Purpose of Activity Performance Recommended
Activity Activity Measure ($, 2023 Performance
Budget)
Facilities
Projects The City is in
Growth developed in the process of
Acquisition Expansion Integrated documenting
Development Leisure Master | acquisition
Plan costs by service
. Annual The City is in
Inspections
programs the process of
Operation Requl documenting
egular i operation costs
Operations As required b§ service
Recommended
Minor repairs As needed performance will
be considered
. the City's 2025
Maintenance Major $350,100 Asset y
maintenance As needed Management
(holding Plan and
strategies) Financial Strategy
Major
Renewal rehabilitation or As needed $857,900
replacement
Disposal Disposal of As required Included in
replaced assets renewal costs
Upgrades to
Service improve LOS to .
o As required -
Improvement | benefit existing

serviced areas
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Furnishings, Machinery & Equipment

Projects The City is in
Growth developed in the process of
Acquisition Expansion Integrated documenting
Development Leisure Master | acquisition
Plan costs
Operation Inspections AL The City is in
programs the process of

Technical Level of Service Measures

Recommended
performance will
be considered
and included for
the City's 2025
Asset
Management

Current
Lifecycle Purpose of Activity Performance Recommended
Activity Activity Measure (%, 2023 Performance
Budget)
Regular A ired documenting Plan and
Operations S require operation costs | Financial Strategy
Minor repairs As needed
Regular Annual
Maintenance programs
Maintenance . $89,900
Major
maintenance
(holding As needed
strategies)
Major
Renewal rehabilitation or As needed $67,200
replacement
Disposal Disposal of As required Included in
replaced assets renewal costs
Upgrades to
Service improve LOS to As required i
Improvement | benefit existing 9
serviced areas
Other (not asset specific expenditures)
Recommended
performance will
Projects be considered
Growth developed in and included for
Acquisition Expansion Integrated $248,000 the City's 2025

Development

Leisure Master
Plan

Asset
Management
Plan and
Financial Strategy
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K.3 Risk Management Strategy

The criteria used to determine COF of Arts and Culture Assets can be found in Table K
- 7 below:

Table K - 7: COF Criteria used for Arts and Culture Assets

Direct Financial Socio-Economic Environmental
e Asset class e Not expected to
e Replacement cost have significant
e Revenue lost consequences on

the environment

Table K - 8 displays the risk score for Arts and Culture Assets along with the proportion
of assets within each risk score, LOF and COF.

Table K - 8: Risk Score Distribution for Arts and Culture Assets

Consequence of
ET ]

§ $15,544,774

s (16.5%) (0.0%) (0.0%)
3 $540,086 $24,364,304 $0 $0
-§ (0.6%) (25.8%) (0.0%) (0.0%)
= $295,810 $1,261,823 $0 $0
= (0.3%) (1.3%) (0.0%) (0.0%)

$191,211 $1,587,062 S0
(0.2%) (1.7%) (0.0%)

321



|<®‘) City of Markham

G El Eonsultants Appendix K: Arts and Culture

K.4 Lifecycle Management Strategies and Forecasting

The following section outlines the funding required for the entire lifecycle of arts and
culture assets. The expenditures were determined using the lifecycle activities outlined
in Table K - 6 and the LOS established. Required funding was determined using the
following forecasting analysis scenario:

e Maintain Current Levels of Service — this scenario provides the funding required
to maintain a similar asset performance over a 27-year period. It focuses on
maintaining the percentage of assets in backlog in a similar state. Backlog is
defined as assets that are in need of renewal work (either significant
rehabilitation or replacement). For example, if 20% of assets are past their
service life, or are in need of renewal work, then the forecast model will
determine the funding to maintain 20% of assets in this state over the forecast
period.

The forecast analysis identified a total of $55.8M (annual average of $2.8M) that is
anticipated to be spent over the next 27 years. In 2023, approximately 7.4% of the asset
portfolio (by replacement value) is in backlog. The average annual spending identified
attempts to maintains this percentage over the next 27 years. The performance and
financial forecasts for this state are illustrated in Figure K - 11 and Figure K - 12. Note
that there is a significant expenditure forecasted in 2041, which represents a significant
amount of asset needs that are forecasted to occur in that year.
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Figure K - 9: Scenario 2 — Maintain Current LOS Performance Distribution for Arts and Culture Assets

Maintain Current LOS to 2051
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Figure K - 10: Scenario 2 — Maintain Current LOS Intervention Costs for Arts and Culture Assets
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Appendix L: Natural Assets

Service Summary

Good

Replacement Value
$169.5 Million

Overall Performance

18,8, & §%¢

Quantity

552 ha of woodlands

226 ha of meadows

114 ha of wetlands

93 ha of waterbodies (open water)
1 ha of hedgerow

0.6 ha of beach/bar/openbluff

The City of Markham’s natural assets support a diversity of natural habitats and
ecosystems, help mitigate climate change and build resilience to climate change
impacts and provide public natural areas and other greenspaces for passive recreation

and cultural activities.

The City’s natural assets include woodlands, meadows, wetlands, waterbodies,
hedgerows, and beaches/bars/open bluffs, as detailed in Figure L - 1.
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Figure L - 1: Green Space & Agricultural Land Asset Hierarchy

City of Markham
Appendix L: Natural Assets

NATURAL ASSETS

Asset Class

Woodland

Wetland

Meadow
Waterbody

Hedgerow

Beach/Bar/Open Bluff

Asset Attribute

Coniferous Forest, Deciduous Forest, Mixed
Forest, Cultural Woodland, Plantation,
Cultural Savannah, Cultural Thicket, Treed
Bluff

Coniferous Swamp, Deciduous Swamp,
Mixed Swamp, Thicket Swamp, Meadow
Marsh, Shallow Marsh, Treed Fen, Floating-
leaved Shallow Aquatic, Submerged Shallow
Aquatic

Cultural Meadow, Open Tallgrass Prairie
Open Water
Hedgerow

Open Beach/Bar, Shrub Beach/Bar, Open
Bluff

Passive Use Parkland (City-owned)

Golf Courses (City-owned)

In Rouge National Urban Park (RNUP)

In Greenway Outside RNUP

In Countryside and Hamlets

In the Urban Area

In 2022, the City completed their first comprehensive natural assets inventory and
evaluation which is detailed in the City’s Natural Assets Inventory and Evaluation Study
report. This study included developing an inventory, assessing the performance of each
natural asset, completing a risk assessment, establishing levels of service and
management activities, and determining required funding based on various
management scenarios. The information presented in this subsection was derived from
the City’s Natural Assets Inventory and Evaluation Study report.
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L.1 State of the Infrastructure

Figure L - 2 provides the replacement value distribution for all natural assets, by asset
attribute.

Hedgerow
0.1%

Wetland
1 6.2%

Woodlands
Meadow 57.3%
26.5%

A/

B Woodlands mMeadow mWetland ® Hedgerow

Figure L - 2: Replacement Value Distribution of Natural Assets by Asset Attribute

L.1.1 Asset Inventory and Valuation

Table L - 1 summarizes the asset valuation and quantities for each asset attribute.

Table L - 1: Inventory and Valuation of Natural Assets

Area owned Unit Total replacement
Asset Attribute by Markham Replacement costs for City-owned
(ha) Costs ($/ha) Assets
Woodlands 552.26 $97,039,909
Coniferous Forest 11.61 $173,847
Deciduous Forest 277.07 $173,847
Mixed Forest 74.01 $173,847
Cultural Woodland 90.12 $173,847
Plantation 24.94 $173,847
Cultural Savanah 41.93 $188,546
Cultural Thicket 32.24 $188,546
Treed Bluff 0.34
Meadow 226.29 $44,838,837
Cultural Meadow 226.13 $198,144
Open Tallgrass Prairie 0.16 $198,144
Wetland 113.71 $27,440,924
Coniferous Swamp 1.55 $268,404
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Deciduous Swamp 29.4 $268,404

Mixed Swamp 9.2 $268,404

Thicket Swamp 9.49 $245,945

Meadow Marsh 42.46 $224,816

Shallow Marsh 21.27 $224,816

Treed Fen 0 $268,404

Floating-leaved ShallowAquatic 0 -

Submerged Shallow Aquatic 0.33 -

Waterbody: Open Water 92.82 - -
Hedgerow 1 $173,847 $173,847
Beach/Bar/Open Bluff 0.6 - -
Open Beach/Bar 0.6 -

Shrub Beach/Bar 0 -

Open Bluff 0 -

TOTAL REPLACEMENT COSTS FOR MARKHAM OWNED NATURAL $169,493,517
ASSETS

L.1.2 Asset Performance

Figure L - 3 and Figure L - 4 illustrate the asset performance distribution of all natural
assets. Figure L - 4 shows the performance distribution of natural assets by asset
attribute. For more information on how the performance of natural assets were
determined, refer to the City’s Natural Assets Inventory and Evaluation Study report.

38.98 ha,
4.0%

190.3 ha, ‘

19.3%

Good

561.41 ha,
56.9%

m VeryGood m Good

Figure L - 3: Performance Distribution of Natural Assets

19.9%

196 ha,

Fair mPoor mVeryPoor
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Figure L - 4: Performance Distribution of Natural Assets by Asset Class

L.2 Lifecycle Management Strategies and Forecasting

The City’s Natural Assets Inventory and Evaluation Study report provides an analysis on
the funding required to support the various lifecycle activities that continue to provide
services to the community through natural assets. The assessment completed a
financial forecast for the following three (3) scenarios,

e Current Management: the baseline scenario based on performing current
ongoing management activities to 2051

e Enhanced Management: includes current management activities and additional
activities to adapt to climate change risks

e Target Management: includes current activities, enhanced activities and
additional anticipated activities to meet the City’s target LOS by 2051

The City’s 2024 AMP has focused on a forecasting analysis that understands the costs
associated with maintaining current service levels. From the scenarios completed for
the Natural Assets Inventory and Evaluation Study report, the most similar to the
analysis completed in this AMP is the “Current Management” scenario. The results of
this scenario were incorporated into the financial forecast within the 2024 AMP.
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The following table outlines the funding required for the various lifecycle activities for the
“Current Management” Scenario.

Table L - 2: Average Annual Estimate Capital and Staff Cost of Management Scenarios

Scenario 1: Current

Lifecycle Activity | Supporting Level of Service Capital Staff Total
Acquisition/ Land Acquisition $0 $35,128 $35,128
Expansion Land Securement $0 $0 $0
Natural Areas Monitoring $53,571 $21,108 $74,679
Stewardship Activities $62,500 $23,072 $85,572
Invasive Plant management $35,000 | $30,932 $65,932
Maintenance i
Meadow (Invasive/Woody Plant) $0 $1.972 $1.972
anagement
Basic Natural Areas Maintenance $0 $78,579 $78,579
High Risk Tree Management $0 $37,822 $37,822
Forest Restoration $462,500 | $41,510 $504,010
Rehabilitation and
Renewal Wetland/Riparian Restoration $20,000 | $9,219 $29,219
Total $633,571 | $279,342 $912,913
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