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Project History

Strategic Infrastructure AM Plan (2004)
Top-Down Network Level Assessment (2005)

Systems Business Requirements and

Implementation (2006)
Update to Network Level Assessment (2008)
RIVA Pilot Review - Downtown Core (2008)

RIVA Implementation for Linear Assets (2009)
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Past Project Outputs:
Network Level Infrastructure Assessment (2005 — 2008 )

City of Prince George: Original Pavement Construction by
Classification (1956-2005)
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Past Project Outputs: Network Level Infra Assessmen
(2005 — 2008)

City of Prince George: Total Asset Replacement Proj  ection
(2008 dollar values)

C—/3IWater Mains + Facilities [ Sanitary Mains + Facilities
C—Drainage Mains + Facilites B Street Lighting and Signals
$70,000,000 T aved Roads C—Parks
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What is the remaining ] *What is the size & extent of the infrastructure backlog?
service ot *What is the Equivalent Annual Cash Flow (EACF) to rehabilitate

& replace assets over a 100-year life cycle?
*How do current funding levels compare with the EACF?

«Can the backlog really be $50m?
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From “Top Down” to “Bottom Up” Asset Assessment

o Completion of “Top-Down” assessment of roads, mains and
facilities and other non-linear assets in 2008

 Significant “infrastructure gap” (current vs. desired funding)

* Realization that MS Excel based-tools are inadequate to:
— Model complex asset (spatial) relationships

— Model continuous asset deterioration and rehabilitation / replacement
cycles

— Model different intervention strategies (e.g., re-lining)
— Perform project optimization

— Make optimal use of various sources of City data (GIS, pavement
management, traffic, hydraulic models, CMMS, customer complaints, etc.)

— Ability to model different funding scenarios quickly and easily

* Performed a RIVA Pilot of PG’s Downtown linear assets at end
of 2008 as a first step to the “Bottom Up” asset assessment



RIVA Implementation: May to September 2009

* The project had to be completed within a relatively short
timeframe starting in May 2009 and ending by first week of
September 2009 to assist the generation of the City’s 2010
capital budget

* The project was completed remotely with both consultants
accessing the City’s RIVA production application through a
Citrix connection

» The City’s Asset Manager, assisted in obtaining buy-in from
line departments, supplying and chasing down asset data, and
sharing tacit knowledge (intellectual memory) on how assets
are managed within the City



Prince George Capital Planning Process
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City of Prince George RIVA Implementation: Roads Asset Inventory

2008 Roads Valuation

Total Area

Class

Description

Total Replacement

Paved Road Areas by SDI Condition (2009 estimate)

AECOM

{m?) Value (2008 $)
2 Artenal Road® 1,246,056 122113483
3 Collector Road™ 1,219,587 118,519,538
4 Local Road” 3,198,672 313469 867
- Lanes TED TED
= Gravel 487,937 TED 2500000 4
TOTAL 6,152,252] $ 555,102,889
MNote: 2008 replacement values to be generated by RIVA model following project 2,000,000 +—
implementation E
Assets to be Modeled in 2009 8 RS0
o
ROADS Notes: &
g
o

Refar to sheet 28 for a table

Paved |

of road renewal strategies
‘ and related service lives,

Local Road Area by SDI Condition (PCMS 2009 data)
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Paved Road Deterioration Rates based
evaluated in 2008 based on available PCMS bleeding, potholes, rutting, distortion, alligatoring, longitudinal &

A Surface Distress Index (SD) is used to rate road conditions,
which is made up of the following surface defects: raveling,

transverse cracking, patch density. The severity and density of

Data each defect is considered to give an overall SDI rating.
Brterial Road Performmance Durves =+ % ’ :
rin eorg ved r eterior: y the following
Prince George's d roads deteriorate by the foll
';z b number of SDI points per year: arterial 0.2, collectors 0.167 and
2 em N ~ local 0.095. No deterioration rates exist for individual defects.
] i S =, . BT
= > 57 —_BURVE
£ ?2 __mord| Graphs show:
a jm LEURVE DATA — Average SDI scores for roads at a given age
2 3 DCURWVE - a Harris Curve initially recommended by the City's roads consultant
E 200 PGCURVE - a Harris Curve developed internally at the City
100 LCURVE — Linear trend of data that will initially be used in RIVA model
oo
o = i3 B =1 1 k1
Refer to sheets 14-17 and 28 for related data sources and
bge
replacement costs, inc. those for gravel roads.
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Arterial and Collector Paved Road Networks
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In GIS, Utility assets are assigned to road segments.
Intersections mark the beginning and the end of each road
segment, which have been separated equally as shown above.

2

As existing roads are split into two by new
subdivisions the assets associated to those roads
will have to be reassigned.

Existing road

MNew road
Page 1
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Prince George Paved Roads Capital Activity Flow Cha  rt

Vehicle per day (VPD) data for

secondary prioritization of road PAVED
replacements HOADS Road Rehabilitation
RENEWAL i
es per day RIVA Score LIfE CYCIE
< 5,000 1
5.000 -8,999 2 Elther
10,000 - 14,998 3 Capol>0.75
or
15.000 - 19,999 4 S e
20,000 - 24,999 5 =
NO
>= 25,000 [
YES
eview 5 years
to next rehab
"
ART: 6 <= 5Dl < 6.5
ART: 6.5 <= SDI < 7. COLL: 5.5 <= SDI < 6.0
7<3Dl<75 COLL: 6 <=5DI<65 LOC:5<=5D1 <5.5 ART SDI <8
& All Crk = 10 LOC: 55 <= 8Dl < 6.0 - LAMNE: SDI = 5.5 . -
&Dist=10 1 LANE: 5.5 <= SDI < 6.0 i g &Dist=>9 o g ?,gau-ssnt:l:ssbs
&Fot=>5 b & All Cric == 9 & All Crk=>9 d
&Dist=>9 &/OR Tran Crk <= 5
&/OR Lng Crk <=5
NO
YES
YES
YES YES
& Trans Crk <= -
; Expected Life (yrs) E: ted Lif ) i )
& Long Crk <= 5 rea=10,000 Strategy Cost xpected Life (yrs) Expected Life (yrs)
& Previous renewal not G m’ & no utilities O At Col Loc Sty ol At Col Loc Curb & 0 Strategy el At Col Loc
Local Road? ay in road Overay (1) | $18/n7 Reclamation — Gutter? Reconstrustion $93m?
& CAG™ = No Tamm AC - Rural

Expected Life (yrs) Expected Life (yrs)
At  Col Loc At Col Loc

Microsurfacing® | S7im? | 5 ] 10 Mill & Fill  |$26/m* | 15 | 18 | 30

Expected Life (yrs)
Art  Col Loc

Expected Life [yrs)
At Col Loc
Reclamation — Reconstruction

100mm AC - Urban

Expected Life (yrs)
At Col Loc

Strategy Cost

Strategy Cost Strategy Cost Cost Strategy Cost

Hot in Place
Recycle

*Microsurfacing can only ** C&G = Curb & Guth
be applied once : =



Prince George Water Main Risk Framework
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Asset Consolidation Rules

 “Integration” between
Roads, Water, Sanitary and
Drainage mains

Rehabilitated AND
Is Any Linked Main
Replacement
Due < 30yrs

Is
Consolidated
Ltility Main

Replacementis) Dug
<=5 years




Asset Costing Rules

Cost Table 3. Utility replacement trench - include for every pipe replaced - Sanitary, Water and General Fund - Drainage

2009 $s Water

Replace ment
Material

Sanitary Storm

Replacement
Material

All Main
Types

Force | Unit

Siphon

Force |
Siphon

Gravity

Replace ment
Material

Gravity !
Exfiltration /
Culverts

Replacement
Material

Replacement

Pipe Diameter Material

. . § 310.33 P b 424.70 P § 43417 PV C § 334.80 Mo irwentory Mo imventary  |per lin.m of pipe

Road Section Diagram 150 § 32403 PYVC § 43230 PYC 5 4T PYC § 34210 FVC Mo imventory | Mo inventary  [per linm of pipe
200 § 348.98 P b 438.78 P § 463.91 PV C § 348.58 P Mo irwentory Mo irwentory  [per linrm of pipe

Road S truchure: 240 § 3ra1n P b 451.13 P § 486.30 PV C § 374.09 =13 Mo irwentory Mo irwentory  |per linrm of pipe
Bamm Asphalt Cement (AC) 300 § 415.95 P b 465,52 P § 1642 PV C § 378,36 =13 Mo irwentory Mo irwentory  [per linrm of pipe
am m Boe 350 5 460.02 PYWC [ 851,37 COM Mo irwertory | Moirwertory | § 394,53 CEP Moirwentary | Mo irwentary |per in m of pipe
750m m SubBase 37a Mo irventory | Mo imentory | § 541.37 CoM Mo imventary Mo irwentory | § 394.63 CEP Moirwentary | Mo imventory  |per linm of pipe)
| 400 3 504.44 o] ¥ G84.00 Cor Mo imventony Mo irwertory | 394.53 C5SF b G83.45 Dl per lin.m of pipel

| 450 k3 540.33 o] ] 584.00 Cor k3 £11.09 ol k3 402, 64 CSF Mo irventory Mo imventary  |per linm of pipe

500 5 52519 o] $ 65, 1 Py Mo irwertory | Mo rwertory | § 410,72 CSP Moirwentary | Mo irwentary |per tin m o pipe

525 5 26,47 o] $ fi34.13 COM Mo irwertory | Moirwertory | § 452,00 CSP Moirwentary | Mo irwentary |per lin m o pipe

600 ki T07.22 o] 3 T33.58 COmM ki T49.00 ol ki 498,85 CSF Mo irventory Mo imvertary  |per lin.m of pipe

675 Mo ivertory Mo imentory | § T45.83 COmM Mo imentory Mo irventory | & 520.04 CSF Mo irventory Mo irventory  |per lin.m of pipe|

700 Mo irventory Mo inventory Mo invertory Mo irventory Mo imentary Mo irwertary | & 520.04 C5F Mo irventary Mo irventory  |per lin.m of pipe|

a0 ki §32.82 ] ¥ 814.17 COM Mo imentary Mo irvertaory | & 53063 C5F Mo irventary Mo irventory  |per lin.m of pipe|

800 Mo irventory Mo inventory Mo invertory Mo irventory Mo irventary Mo irvertary | § 542,14 C5P Mo irwventary Mo irventory  |per lin.m of pipe|

900 ki 1,317.31 o] ¥ 88638 COM Mo imentary Mo irwertary | & G62.43 C5F Mo irventary Mo irventory  |per lin.m of pipe|

I 1000 F 1,747 96 [n] Mo invertory Mo irventory Mo irventary Mo irvertary | § 583,64 C5P Mo irwventary Mo irventory  |per lin.m of pipe|

1050 Mo irventory Mo inventory Mo invertory Mo irventory Mo irventary Mo irvertary | § G26. 04 C5P Mo irwventary Mo irventory  |per lin.m of pipe|

1200 F 2393189 [n] Mo invertory Mo irventory Mo irventary Mo irvertary | § G26. 04 CSP Mo irventary Mo irventory  |per lin.m of pipe|

1350 Mo irventory Mo inventory Mo invertory Mo irventory Mo irventary Mo irvertary | 695,70 C5P Mo irventary Mo irventory  |per lin.m of pipe|

1400 Mo irventory Mo inventory Mo invertory Mo irventory Mo irventary Mo irvertary | & 695,70 CSP Mo irventary Mo irventory  |per lin.m of pipe|

1500 Mo irwentory Mo inventory Mo inventary Mo irentory Mo irventony Moirwentory | § 93032 CSP Mo irventory Mo irventory  |per lin.m of pipe

1600 Mo irventory Mo imventory Mo invertory Mo irentory o imeentary Mo irwertary | § §30.32 CSP Mo irventary Mo irventory  |per lin.m of pipe|

1650 Mo irventory Mo inventory Mo invertory Mo irventory Mo irventary Mo irvertary | 998, 60 C5P Mo irventary Mo irventory  |per lin.m of pipe|

1800 Mo irventory Mo inventory Mo invertory Mo irventory Mo imentary Mo irvertaory | & 998 60 C5F Mo irventary Mo irventory  |per lin.m of pipe|

1950 Mo imvertory | Mo irventory | Moimentary | Noimventory | Mo imentary Moirwertory | § 1,153.41 CSP Moirwentary | Mo imventory  |per linm of pipe)

2100 Mo irvertary Ma imventary Mo inventory Mo imentary Mo imventony Mo irwertory | & 1,381, 66 =13 Mo irwentory Mo imventary  |per lin.m of pipe

2400 Mo irventary Ma imventary Mo inventory Mo imerntary Mo imventony Mo irwertory | & 1,632.27 =13 Mo irwentory Mo imventary  |per lin.m of pipe

3000 Mo irvent ory Mo imvent ory Mo invertary Mo irventory Mo imeentory Mo irwertory | § 200816 C5P Mo irventary Mo irventory  |per linm of pipe|

3300 Mo irventory Mo imventory Mo invertory Mo irentory o imeentary Mo irvertary | § 2, 49681 CSP Mo irwventary Mo irventory  |per linm of pipel

2009 §s local urban

local rural

Gravel Lanes®

Unit

Storm main L. <=3m 5 5 | 5 5 per lin.m of pipe
Storm main L= 3m ] 52200 | % 258850 | % G753 | 5 45007 | § 57107 0.00] % 180.80 000)per lin.m of pipe
Storm main with no 1L ] 52200 | § 25850 | § B57.53 | § 45007 | § 57107 0.00] % 180.80 0.00)per lin.m of pipe
Sanitary main |.L.<= 3m ] 52200 | % 258850 | % G753 | 5 45007 | § 57107 0.00] % 180.80 000)per lin.m of pipe
Sanitary main |.L.=3m ] 52200 | % 258850 | % 93185 | 5§ 45007 | § 57107 0.00] % 180.80 000)per lin.m of pipe
Sanitary main with no 1L by 52200 1% 25850 1% 7O9469 1§ 45007 | § 57107 0.00) % 180.80 0.00fmer lin.m of pipe
Watermain (L. relatively stable)] § 52200 | § 25850 | § B57.53 | § 45007 | § g45.39 0.00] % 180.80 0.00)per lin.m of pipe

I.L. = Invert Level,

*
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Typical System Reports
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Sample Detailed Project List
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Mapping of Search Results
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Project Integration

Road Aligned
with Water
Replacement
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Road Rehabilitation
Events and
Condition Tracking
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Overall Roads Condition (SDI) Over Time
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Infrastructure Gap - Roads
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Infrastructure Gap - Water
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Roads Funding Scenarios
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Linear Infrastructure Gap - Summary

Proposed Dev Services Infrastructure reinvestment budgets based on RIVA
simulation of the next 100 years of linear infrastructure renewal & replacement

RIVA 5-Year Linear
2009 Average Infrastructure
Infrastructure : )
Linear Linear Gap
Area
Gen - Roads 4.83* 2.924 1.906
Gen - Other
Incl. Storm 1.06 0.374 0.686
Water 3.79 0.856 2.934
Sanitary 2.17 0.317 1.853
Total 11.85 4.471 7.379
All amounts are in Millions
* Does not include the cost of Road Reconstruction for Utilities @ $9.14M
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Asset Management: Next Steps for Prince George
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What Have We Learned?

* RIVA'’s integrated approach is very powerful

 Integrated asset strategies across City infrastructure could
lower overall life cycle costs

* Professional &
experienced judgment
of RIVA outcomes
Important

« Small asset life
extensions will yield
worthwhile reduction
IN COStS
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FBLUES@city.pg.bc.ca

christiaan.lombard@aecom.com




