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AUDIT OF THE SAFETY OF PWGSC BRIDGES

EXECUTIVE Suivmtu~~

Authority

Thisprojectwaspartofthe 1999-2000Audit andReviewPlanasapprovedby PublicWorksand
GovernmentServicesCanada’s(PWGSC’s)Audit andReviewConunittee.

Objectives

The overallobjectiveoftheaudit wasto assessthelevel ofcomplianceto theregulatoryregime
• in placeto ensurethe structural integrity of bridgestherebyensuringthe safety of usersand
employees.

Scope

All bridgesownedandmaintainedby PWGSCopento vehiculartraffic wereincludedwithin the
scopeof this audit. This includedstructuresat thirty-threelocations in four Regionsandthe
National CapitalArea. Theauditdid not includeatechnicalassessmentofthe structuralintegrity
ofthebridges.

Background

RealPropertyServicesBranch (RPSB) is responsiblefor managinga portfolio of office and
otherrealpropertyassetsincluding a diversearrayofRealPropertyholdingsacrossthecountry.
Theseinclude non-officefacilities, wharves,dams,locks, the British Columbiaportion of the
Alaska Highway, aswell as numerousbridges. The bridgesinclude inter-provincialbridges,
those over major navigablewaterways,and 24 structuresalong the Alaska Highway. As
custodian,the Minister of Public Works and GovernmentServicesis responsiblefor meeting
regulatoryobligationsandexercisingduediligencein ensuringthesafetyofthesebridges.

Key Findings

The existing regulatory framework applicable to PWGSC is quite general and is less
prescriptivethan the North American norm. Only two piecesof federal legislationhavea
direct impactonthe structuralintegrity ofbridgesincludedin thescopeoftheaudit, namelyThe
Bridges Act and the NavigableWatersProtectionAct. Underthis legislation, the Minister of
Public Works andGovernmentServiceshastheright to havean engineerauthorizedto inspect
bridges, examine and inspect a bridge wheneveran inspection or examination is deemed
required. There areno provisions for the Minister to establishby regulationmore specific
inspectionrequirementsorminimumstandardsfor ongoingmaintenanceofthesestructures.

TransportCanadaalso hasresponsibilityfor approximatelytwentybridges. For severalofthese
structuresthereareOrders-in-Councilwhich requireanannualinspectionby a qualifiedbridge
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engineer. TransportCanada’spracticehasbeento have all of the structuresin its portfolio
inspectedto this frequency.

In bothOntarioandtheUnitedStatesregulationshavebeenpromulgatedsetting out thestandard
to which bridgesmustbe inspectedandto which load evaluationsmustbe conducted. A draft
policy andinspectionmanualdevelopedby Architecturaland EngineeringServices(A&ES) is
generallyconsistentwith thepracticesin OntarioandtheUnited Statesexceptfor thefrequency
ofinspection. While theDepartmenthasbeenrespectinglegislation/regulationspromulgatedby
lowertiergovernmentsto a greaterextentin recentyears,it is notobligatedto comply.

RPSB is currently in compliancewith its existingregulatoryframework, however,there are
somediscrepancieswith industrypractices. To maintainthe structuralintegrity of bridges,a
variety ofpracticesshouldgenerallybe followed. Theseinclude: periodic detailedinspections
of all componentsincluding underwatermembers;periodic evaluationof load limits; and
ongoing maintenance. The only applicable legislation, namely The BridgesAct and The
NavigableWatersProtectionAct, do not prescribehow oftenthis should be doneor to what
standard.As such,RPSBis in compliancewith its existingregulatoryframework.

All bridgeswithin the PWGSCportfolio, however,haveeither beenexaminedduring the past
five yearsor arescheduledto be examinedbeforethe end of 1999, which is consistentwith
RPSBdraft policy. The North Americannorm is to inspectbridgesat leastevery two years.
Underwaterinspectionsappearto be conductedon an ad hoc basis uniesstherehasbeena
previousreport indicating that closemonitoring is requiredcontraryto industry practiceor the
requirementsof the RPSB draft policy. A national CSA standardfor load evaluationwas
promulgatedin January1990 howeversincethen,only 13 of 33 locationsin the inventoryhad
load evaluationsdeterminedusingthis standardor a provincial standard. By the end of 1999,
only four locationsshouldremainoutstanding. Maintenanceis beingcarriedout asrequired,on
all thebridgeswithin the inventory.

Inconsistentbridge inspectionandevaluationpracticesaredirectly attributableto weaknesses
in themanagementcontrolframework. Specifically:

• Responsibilityand accountabilityis diffuse with no organizationtaking full responsibility.
Office Accommodationand RealEstateServices~(OARES), Client ServiceUnits (CSUs),
Property and Facilities Management(PFM), Regional Architectural and Engineering
Services(A&ES) and the National Bridge Engineeringgroup all have a role. Only in the
NCA hastherebeenapracticeofusinga MemorandumofUnderstanding(MOU) to clearly
delineaterespectiveresponsibilities.

• Thereis no consistentframeworkappliedfor inspection,load evaluationsandmaintenance
acrossthe country. Neitherthe 1991 draft inspectionmanualor the 1994 draft inspection
policy hasbeenfinalized,approvedandpromulgated.

• Manyoftheregionalstaffarerelativelynewin theirpositions,asa resultofrecentdeparture
incentivesand areunawareof industrynorms for maintainingbridges. Furthermore,with
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bridgesbeinga small componentofthetotalportfolio andongoingdiscussionforyearsabout
possibledivestiture,theytendto receivelessmanagerialattentionthantheymight otherwise.

• Theplanningfocushasbeenvery shortterm(2-3 years). Only recently,theNCA hasstarted
includingthedevelopmentofatenyearmanagementplanaspartof its inspectionprocess.

• Therehasbeenno regularreportingcalledfor or donefor seniormanagementon inspection
andmaintenancepracticesin comparisonto standard(orgenerallyacceptedpractice).

Conclusions

While TheBridgesActandthe NavigableWatersProtectionActarevery generalorno longer
applicableandaresignificantly lessprescriptivethantheNorthAmericannorm,this is not in and
of itself, problematic. Legislationcanbedifficult to changeandthusin today’senvironmentit is
bestto havearegulatoryframeworkthatprovidesmaximumflexibility. On theotherhand,there
doesneedto be a minimumstandardthat is followed so thatthe Departmentis in a positionto
demonstratethat it hasexercisedreasonabledue.diligenceshouldanythinghappenonanyofthe
bridgeswithin theportfolio. While the risk of seriousinjuries and significanteconomiclosses
occurringdue to inadequatestructuralintegrity is currently consideredlow, experienceacross
NorthAmericashowsthat it canhappen.This minimumstandardcouldbe establishedthrough
RPSBordepartmentalpolicy.

If thepolicy mirroredprovincial requirementsasa minimum, it would also helpto overcomea
potentialhurdleto divestingthe structuresto lower levelsofgovernment.An assetknownto be
in good condition as evidencedby its maintenance,inspection and evaluationto stringent,
consistentstandardsis mucheasierto transferthananassetin anunknowncondition.

With anapprovedpolicy, staffresponsiblefor thebridgesaremorelikely to beknowledgeableof
theirown responsibilitiesandthe standardto which the bridgesmustbe maintained. A clear
delineationofresponsibilitiesthat is understoodby all partiesinvolved is imperativewhenthere
areseveraldifferentpartiesplaying arole in maintainingtheintegrity ofa complexassetsuchas
abridge. This imperativeis heightenedwhenthereis a significantturnoverin personnelsuchas
experiencedby RPSB in recentyears. This lack of a clear delineationand understandingof
respectiveresponsibilitiescontributedto someof the inconsistentinspectionand evaluation
practicesobservedduringthecourseofthis audit.

By focusingon the short term in its capitalplans for bridges,RPSB is acting primarily in a
reactivemanner. Thereis a significantly greaterrisk that repairandrehabilitationcostswill be
higher thanotherwisenecessarybecauseproblemsare not anticipatedin advanceor detected
soonenough. Given the ageof most of thebridgesin theinventory,an inspectioncycle of at
leastevery five yearsexacerbatesthis. problem. It is not surprising that on ‘occasion some
significant structural deficiencieshave beendetectedaspart of periodic inspectionsor load
evaluationsrequiringimmediateattentionat significantcost.
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Senior managementis ultimately accountablefor ensuringthat regulatory due diligence is
followed to ensurethe structural integrity of assetsin the inventory. Managementneedsto
regularly receive information on the practicesfollowed so that they can initiate appropriate
actionif theybelievethat the actionsof the organizationareinsufficient to adequatelymaintain
theassetsundertheircontrol. At thetime oftheaudit, seniormanagementwasnotreceivingthe
informationit requiredonanon-goingbasisto makethis typeofdetermination.

In sum, to better managethe bridgeswithin the portfolio so as to clearly demonstratea
reasonablelevel of duediligenceandto minimize futuremaintenancecosts,severalelementsof
themanagementcontrolframeworkmustbeaddressed.

Recommendations

To addressthe discrepanciesidentifiedby this audit, it is recommendedthattheAssistantDeputy
Minister, RealPropertyServicesensurethat:

1. a policy on the standardto befollowed in inspecting,evaluating,and maintainingbridges
within the PWGSCportfolio that is generally consistentwith provincial standards is
approvedandpromulgated;

2. responsibilitiesbe clarfled so that there is a clear understandingamongstall personnel
involvedasto their respectiveresponsibilities;

3. planningtakea longertermfocusandthatthe inspectionprocessbettersupportit; and

4. thereis on-goingmonitoringandperiodic reporting to senior managementon thestatusof
thebridgesandthepracticesfollowed.
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1.0 INTRODUCTION

1.1 Authority for theProject

Thisprojectwaspartofthe 1999-2000Audit andReviewPlanasapprovedby PublicWorksand
GovernmentServicesCanada’s(PWGSC’s)Audit andReviewCommittee.

1.2 Objectives

Theoverall objectiveof theauditwasto assessthelevel ofcomplianceto theregulatoryregime
in placeto ensurethe structuralintegrity of bridges therebyensuringthe safety of usersand
employees.

1.3 Scope

All bridgesownedandmaintainedby PWGSCopento vehiculartraffic wereincludedwithin the
scopeof this audit. This included structuresat thirty-threelocationsin four Regionsand the
NationalCapital Area. A technicalassessmentof thestructuralintegrity of thebridgeswasnot
undertakenaspartofthis audit, ratherthefocuswason theprocessesfollowedto maintainthe
structuralintegrity.

In eachregionandtheNCA, key personnelinvolved with the bridgeswere interviewed. This
includedpersonnelwithin Office Accommodationand Real EstateServices(OARES), Client
Service Units (CSU), Architectural and Engineering Services (A&ES), and Property and
FacilitiesManagement(PFM)1. An analystwith responsibilityforPWGSCfrom TreasuryBoard
Secretariatand TransportCanadapersonnelresponsiblefor the bridgeswithin their portfolio,
werealsointerviewed. Documentationrelatingto eachbridgeincludedin thescopeofthe audit
was also reviewed. This included detailed inspection records, load evaluationreports,
correspondence,maintenancerecordsandfinancialrecords.

A consulting engineerknowledgeableabout bridge inspection,evaluationand maintenance
practicesin North America was consultedat various points throughoutthe audit. He also
reviewedkeyprojectdeliverablesfor completenessandaccuracy.

1.4 Background

Theoverall objectiveoftheRealPropertyServicesBranch(RPSB)is to managea portfolio of
office and other realpropertyassets. RPSBalso actsascustodianfor a diversearrayof Real
Propertyholdings acrossthe country. Theseholdings include non-office facilities, wharves,
dams,locks, theBritish ColumbiaportionoftheAlaskaHighway,aswell asnumerousbridges.
The bridges generally consist of inter-provincial bridges and those over major navigable
waterwaysas well as 24 structuresalong the PWGSCportion of the Alaska Highway. As
custodian,the Minister of Public Works and GovernmentServicesis responsiblefor meeting

1 SeeAnnexA for a list oftheindividualsinterviewed.
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regulatoryobligationsandexercisingduediligencein ensuringthesafetyofthesebridgesfor the
employeeswho workatthesestructuresaswell asthepublicwho usethem.

2.0 IssuisEXAMINED

• Theregulatoryregimethat RPSBmustcomply with andtheregimeapplicableto Transport
Canadaandotherjurisdictions(OntarioandtheUnitedStates);

• Thedegreeofcomplianceto theregulatoryregimeandto industrypractice;and

• Theunderlyingrationalefor anyobserveddiscrepanciesbetweenindustrypracticeandRPS’
practices.

3.0 FINDINGS

The existing regulatoryframework is at a very high leveland is lessprescriptivethan the
North Americannorm.

Only two piecesof legislationhavea direct impacton the structuralintegrity of bridgeswithin
PWGSC’sportfolio, namely The BridgesAct and the NavigableWatersProtectionAct. The
BridgesAct givesthe Minister of Public Works & GovernmentServicestheright to havean
engineerauthorizedto inspectbridges,examineandinspecta bridgewheneveran inspectionor
examinationis deemedrequired.UnderthetermsoftheNavigableWatersProtectionActwhich
is the responsibilityof the Minister of Transport,any bridge over navigablewater must be
maintainedin accordancewith the plans, regulationand termsand conditions set out in the
original approval. Thereareno provisionsfor either Minister to establishby regulationmore
specific inspectionrequirementsor minimum standardsfor the ongoingmaintenanceof these
structures.

TheMinister ofTransportalsohasresponsibilityfor approximatelytwentybridgeswhich either
spanthe interuational boundarywith the United Statesor crossthe St. Lawrence Seaway.
Responsibilityfor thesebridgeswas recentlytransferredfrom TransportCanadato theCanada
Bridge Corporation. Orders-in-Councilwhich requireannualinspectionsby a qualified bridge
engineerapply to severalofthesestructures.TransportCanada’spracticehasbeento haveall of
thestructuresm its portfolio inspectedwith this frequency.

In Ontario, both the Ontario Bridges Act and the Public Transportation and Highway
ImprovementAct give the OntarioMinister of Transportationthe ability to makeregulations
regardingtheplanning,design,construction,maintenanceand operationof bridgesandrelated
structures.Two Regulationshavebeenpromulgated2.Theyrequirethatthe structuralintegrity,
safetyandconditionof bridgesbedeterminedthroughtheperformanceof periodic inspections
under the directionof a professionalengineerin accordancewith theprovisionsofthe Ontario

2 SeeAnnexB fordetailsof therequirementsofthe OntarioRegulations.
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StructureInspectionManualandthat adeterminationof grossweight limits for bridgesbemade
in accordancewith theprovisionsoftheOntarioHighwayBridgeDesignCode.

In theUnited States,theNationalBridgeInspectionStandardshavebeensetout by regulation3.
The regulation requires that periodic inspectionsbe undertakenand ratings determinedin
accordancewith the provisions of the American Association of State Highway and
TransportationOfficials (AASHTO) Manualfor MaintenanceInspectionofBridgesat intervals
not to exceedtwo years. TheAASHTO Manualalsoprovidesguidanceon thedeterminationof
safeloadcarryingcapacities.

A draft inspectionpolicy (1994)andinspectionmanual(1991)developedby Architectural and
EngineeringServices(A&ES) is generallyconsistentwith thepracticesin Ontario andtheUnited
Statesexceptfor the frequencyof inspection. A&ES’ draft policy requiresa completedetailed
inspectionincludingunderwatermembersat intervalsnotto exceedfive yearsratherthanthetwo
yearnorm in Ontario andthe UnitedStates.It alsocallsfor anassessmentofthe structuralload
carryingcapacity.

Theonly otherpolicy which mayhavesomeapplicability to ensuringthestructuralintegrity of
bridgesis DeputyMinister Directive 007, SafetyandHealthPolicy. According to this policy,
PWGSCwill providefor thesafetyandwell-beingof clientsandthepublic in all its operations.
Furthermore,the AssistantDeputy Minister hasbeenidentified as having accountabilityfor
providingsafeandhealthaccommodationsandfacilities in accordancewith theapplicablecodes,
standardsandregulations.

It doesnot appear,however,that thereareanyapplicablecodes,standardsandregulationsthat
legally applyto PWGSC’smanagementofthebridgesin its portfolio. While theDepartmenthas
beenrespectinglegislationand/orregulationspromulgatedby lowertiergovernmentsto a greater
extentin recentyearsespeciallythoserelatedto healthand safetywhereit hasbeenabidingby
themoststringentstandardapplicable,thedepartmentis notobligatedto complywith them.

RPSB is currently in compliancewith its existingregulatoryframework however,there are
someinconsistencieswith industrypractices.

To maintain the structural integrity of bridges, a variety of practices should generally be
followed. Theseinclude:

• periodicdetailedinspectionsofall componentsofthebridgeincludingunderwatermembers;

• periodicevaluationofloadlimits; and
• ongoingmaintenance.

~Code of FederalRegulations (CFR) Title 23 (Highways), Chapter 1 (Federal Highway Administration,
Departmentof Transportation),Part 650 (Bridges,Structures,andHydraulics), SubpartC sets out the National
BridgeInspectionStandards.SeeAnnex C fora summaryof thekey requirementsof thestandard.
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NeitherTheBridgesActnor theNavigableWatersProtectionActsetout aprescribedfrequency
or standardto which thebridgeswithin theRPSBportfolio mustbe inspectedor evaluated.As
such,PWGSCis in compliancewith its regulatoryframework. Notwithstandingthe lackof an
official standard,it hasbeenthestatedintentofRPSBto inspectandevaluatethebridgesin the
inventory on a periodic basisusing a framework,which except for frequency,is generally
consistentwithNorthAmericannorms.

All bridgeswithin theportfolio haveeitherbeeninspectedin detailduringthepastfive yearsor
arescheduledto beexaminedbeforetheendof 1999which is consistentwith therequirementsof
thedraftRPSBBridgeInspectionPolicy. Overthepasttenyears,however,severalbridgeshave
not beenexaminedatleasteveryfive yearsasrequiredby the draftpolicy. Specifically:.

• all twenty-four bridgesalong the British Columbia portion of the Alaska Highway (no
detailedinspectionreportsfor anyofthebridgesbetween1986and 1994);

• AlexandraBridge(nodetailedinspectionreportsbetween1984and1995);
• Chaudi~reCrossing(nodetailedinspectionreportsfor six ofthe sevenstructuresthat make

up theCrossingbetween1988and1996,theseventhstructurewasinspectedin 1989);and
• LaSalle Causeway(no detailedinspectionreport for one of five structures- High Level

Bridge. It is however,scheduledto beinspectedbeforetheendof 1999.)

TheBurlingtonLift Bridge is the only structurein the portfolio thatwasinspectedat afrequency
consistentwith NorthAmericannorms.

Therewasno evidencethat underwaterinspectionswere consistentlyperformedat intervalsnot
exceedingfive yearswhich is calledfor in thedraft RPSBpolicy. Ratherit appearedthat they
wereconductedon anadhocbasisunlesstherehadbeenapreviousreportindicatingthat close
monitoringwasrequired.

Manyofthe bridgesin thePWGSCportfolio arequiteold havingbeenconstructedbetween36
and 98 yearsago. During the interveningperiod the typical loadsthat thesestructuresare
subjectedto haveincreasedsignificantly. The bridgeshavebeenmodified and strengthenedto
accommodatetheheavierloads.

A nationalstandardfor load evaluation,CAN-CSA-56-88,Supplement1, waspromulgatedin
January1990by the StandardsCouncil ofCanada.Prior to 1999, only 13 of 33 locationsin the
inventoryhadload evaluationsdeterminedusingthis standardor a similar provincial standard.
By the end of 1999, only four locations should remain outstanding(Chaudi~reCrossing,
MacDonald-CartierBridge, Pembroke-AllumetteBridge and the Burlington Lift Bridge). A
reportfor thetwenty-fourbridgesalongtheAlaskaHighwaywasbeingpreparedat the time of
theaudit.

Maintenanceis beingcarriedout on anasrequiredbasis,on all thebridgeswithin theinventory.
It includesannualhighpressurewashingto removedirt in theexpansionjoints, patchingofholes
in thedeck,repairofguardrails,andwhereapplicablegreasingofmoveableparts. Maintenance
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and operatingpersonnelalso look for anything that looks, or in the caseof structureswith
movingparts,soundsunusual.

Inconsistentbridge inspectionandevaluationpracticesaredirectly attributableto weaknesses
in themanagementcontroiframework.

Weaknessesin five areasofthemanagementcontrolframeworkwereobservedthat contributed
to inconsistentbridgeinspectionandevaluationpracticesin comparisonto establishednormsand
from Regionto Regionacrossthecountry. Specifically:

• Organizational structure: Responsibility and accountability is ~. djffuse with no
organization taking full responsibility. Office Accommodationand RealEstateServices
(OARES),Client ServiceUnits (CSUs),PropertyandFacilitiesManagement(PFM) all have
a role in different parts of the country for managingtheseassets. OARES as the owner
investorhasultimateresponsibilityfor the assetsbut hasin most RegionsandNCA, turned
over effectivemanagementof the assetsto either a CSU or PFM. Becauseof the highly
specializednatureof theseassets,eachofthesegroupsin turnrely heavily on theirRegional
A&ES group and/orthe National Bridge Engineeringgroupto advisethem as to what is
required. If A&ES doesnot suggestsomethingto them,it will notbeconsideredforfunding.
A&ES in turn, becauseofits projectfocus,only undertakeswork whenspecificallydirected
anddoesnot havea long termmanagementfocus. It is very easyfor inspectionsand load
evaluationsto be overlooked. Only in the NCA hastherebeena practiceof using a
MemorandumofUnderstanding(MOU) to clearlydelineaterespectiveresponsibilities.

• Rules,factors and influences: There is no consistentframework appliedfor inspection,
loadevaluationsand maintenanceacrossthe country. Neithera draft inspectionmanual
preparedin 1991 or adraft inspectionpolicy prepared1994hasyetbeenfinalized,approved
or promulgated.As notedin the 1997ReviewofRPSMechanismsfor Policy Development,
while RPSBmanagementrecognizesthatpolicy is important,theirattentionhasbeenfocused
elsewhereasaresultofthechangethatRPSBhasbeenundergoingsince1993.

Whena decisionis madethat a detailedinspectionis required,RegionalA&ES personnel
may turn to the National Bridge Engineeringgroupto developtermsof referenceor will
reusethe frameworkfrom themostrecent,previousinspection. Forthetwenty-fourbridges
alongtheBritish ColumbiaportionoftheAlaska Highway, the Yukongovernmentapplies
their standardsince nothing is stipulatedin the MOU with them. The lack of a national
framework hascontributedto different rating scalesand reporting practicesbeing used,
making it difficult to compareresults from one inspectionto anotheror to comparethe
currentstatusofthe structuresin the inventory.

• Culture and climate: Many ofthe regionalstaffare relativelynew in their positionsasa
result ofrecentdepartureincentivesand are unawareof industrynormsfor maintaining
bridges. For many,bridgesareonly avery small componentofthetotal portfolio for which
they haveresponsibility. In addition,theseassetshavebeenidentifiedsincethe mid to late
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1 980sfor divestiture. Discussionsar~ currentlyunderwayto transfermanyofthe bridgesto
TransportCanadaoralowertier government.In sum, thebridgesarenot seenasalong term
componentoftheportfolio andthustendto receivelessmanagerialattentionthantheymight
otherwise.

• Planning: Theplanningfocushas beenveryshort term (2-3years). While tenyearasset
managementplanshavebeenprepared,the inspectionreportsthatthesearebasedon tendto
focuson whatneedsto beperformedin thevery nearterm to addressidentifiedproblems.
Mostofthecostsassociatedwith significantrepairsand/orrehabilitationtendto appearin the
first two to threeyearsof the planto addressthe specific problemsidentifiedin the most
recentinspectionreport,with ongoingmaintenancecostsstraightlinedoverthebalanceofthe
planningperiod. Generally,they do not includeprovisionfor futurecyclical inspectionsand
evaluationsofthebridges. Only theNCA hasrecentlystartedincludingthedevelopmentofa
ten yearmanagementplan as partof its inspectionprocess. Theseobservedpracticesfor
planningand timing of capitalexpendituresare consistentwith the recent findings of the
ReviewoftheManagementControlFrameworkfor LongTermCapitalPlanningin RPSB.

• Execution: Therehas beenno regular reporting to seniormanagementon inspectionand
maintenancepracticesin comparisonto standard(or generallyacceptedpractice) andthe
existing infrastructure would not support this typeof reporting. The mannerin which
detailedtechnicalreportsareprepareddoesnot facilitatereadyidentificationandreportingof
differences from inspection to inspection. Rating scales have changedand bridge
componentsaregroupeddifferently from reportto report. One must know the bridge in
detail to readily identifY the differences. Furthermore,only paperrecordsof inspection
results, load evaluationsand maintenanceare maintainedand neitherthe Regionsor the
National Bridge Engineeringunit are certainif they have a completerecord. • Only by
reviewingthepaperrecordcanonebecomecognizantoftheelapsedtime sinceworkwaslast
carriedout.

4.0 CONCLUSIONS

While TheBridgesActandthe NavigableWatersProtectionActarevery generalorno longer.
applicableandaresignificantly lessprescriptivethantheNorthAmericannorm,this is not in and
ofitself, problematic. Legislationcanbedifficult to changeandthusin today’senvironmentit is
bestto havearegulatoryframeworkthatprovidesmaximumflexibility. Ontheotherhand,there
doesneedto be a minimum standardthat is followed sothat the Departmentis in a positionto
demonstratethat it hasexercisedreasonableduediligenceshouldanythinghappenon any ofthe
bridgeswithin the portfolio. While the risk of seriousinjuries andsignificanteconomiclosses
occurringdue to inadequatestructural integrity is currently consideredlow, experienceacross
North America showsthat it can happen4. This minimum standardcanbe achievedthrough
RPSBordepartmentalpolicy.

~‘ TheLockportBridge in Manitobahadto be closedforninemonthsin 1993. In Alberta, startingin themid 1990s,
severalrural bridgeswere closedfor safetyreasonscausingsignificantdetours. Therehavebeenseveralmajor
bridge collapsesin the United Statesdue to structuralintegrity problems. In December1967, the Silver Bridge
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If the policy mirroredprovincial requirementsasa minimum, it would also helpto overcomea
potentialhurdleto divestingthe structuresto lower levelsofgovernment.An assetknownto be
in good condition as evidencedby its maintenance,inspectionand evaluationto stringent,
consistentstandardsis mucheasierto transferthananassetin anunknowncondition.

With an approvedpolicy, staff responsible for the bridges are more likely to be more
knowledgeableof their own responsibilitiesand the standardto which the bridgesmust be
maintained. A cleardelineationof responsibilitiesthat is understoodby all partiesinvolved is
imperativewhenthereareseveraldifferentpartiesplaying arole in maintainingtheintegrity ofa
complex assetsuchas a bridge. This imperative is heightenedwhen there is a significant
turnoverin personnelsuch as experiencedby RPSB in recent years. This lack of a clear
delineation and understandingof respective responsibilitiescontributed to some of the
inconsistentinspectionandevaluationpracticesobservedduringthecourseofthis audit.

By focusingon the short term in its capitalplans for bridges,RPSBis acting primarily in a
reactivemanner.Thereis asignificantly greaterrisk that repairandrehabilitationcostswill be
higher thanotherwisenecessarybecauseproblemsarenot anticipatedin advanceor detected
soonenough. Given the ageof mostof the bridgesin the inventory,an inspectioncycle of at
leastevery five yearsexacerbatesthis problem. It is not surprisingthat on occasionsome
significant structural deficiencieshave beendetectedas part of periodic inspectionsor load
evaluationsrequiringimmediateattentionat significantcost.

Seniormanagementare ultimately accountablefor ensuring,that regulatorydue diligence is
followed to ensurethe structural integrity of assetsin the inventory. Managementneedsto
regularly receive informationon the practicesfollowed so that they can instigateappropriate
actionif theybelievethatthe actionsofthe organizationareinsufficient to adequatelymaintain
theassetsundertheircontrol. At thetime oftheaudit, seniormanagementwasnotreceivingthe
informationit requiredon anon-goingbasisto makethis typeofdetermination.

Thetaskofmanagingthebridgesasanassetandreportingon thestatusandinspectionpractices
to seniormanagementwould alsobefacilitatedconsiderablywith anenhancedinfrastructure.At
this point in time, it is extremelytime consumingfor anyoneto obtain an overall picture of
conditionofall thebridgesin the inventory. Recordsarelocatedacrossthe countryandarein a
different format. Thereis not evena centralizedindexindicatingwhat recordsexistand~where
they are located. Severaljurisdictionsincluding the United StatesandtheYukon government
maintainelectronicdatabasescontainingkey informationabouteachbridgein theinventoryand
key detailsofpreviousinspectionreports.

In sum, to better managethe bridgeswithin the portfolio so as to clearly demonstratea
reasonablelevel of duediligenceandto minimize futuremaintenancecosts,severalelementsof
themanagementcontrolframeworkmustbeaddressed.

acrosstheOhio Rivercollapsedwith 46 casualtiesand in 1983, theMianusRiver Bridgecollapsedon Interstate95
in Connecticut.The Schoiharie.CreekBridgein upstateNew York collapsedin 1987 becauseflowing waterhad
scouredawayits foundation.
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5.0 RECOMMENDATIONS

To addressthediscrepanciesidentifiedby this audit, it is recommendedthattheAssistantDeputy
Minister,RealPropertyServicesensurethat:

1. apolicy on the standardto befollowedin inspecting, evaluating,and maintainingbridges
within the PWGSCportfolio that is generally consistentwith provincial standards is
approvedandpromulgated;

2. responsibilitiesbe clarfled so that there is a clear understandingamongstall personnel
involvedasto their respectiveresponsibilities;

3. planningtakea longertermfocusandthatthe inspectionprocessbettersupportit; and

4. there is on-goingmonitoring andperiodic reporting to seniormanagementon thestatusof
thebridgesandthepracticesfollowed.
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AUDIT OF THE SAFETY OF PWGSC BRIDGES

Ar’~m~Ex A: INDlVI!DUALS INTERVIEWED

National CapitalArea

ArchitecturalandEngineeringServices

AlainBastarache,Manager,AirportsEngineering
GeorgeHibbert,Manager,HighwaysandBridgeEngineering
DenisLajoie,Manager,SpecialProjects,ProjectManagement
RonaldPion, Engineer,Bridges

ClientServiceUnits

KathieenTomko,DirectorCSU6 (PWGSC)
Monic Moncrieff,ProgramManager,FederalHoldings

OfficeAccommodationandRealEstateServices

GaryAbson,DirectorOwner/Investor
Yvon Roy, Manager,Investments
PaigeCousineau,Portfolio Manager(AtlanticRegion)
Fran9oisLepage,Portfolio Manager(OntarioandQudbec)
RhondaNadon,Portfolio Manager(NationalCapitalArea)

• AnitaRosenfeld,Portfolio Manager(Western/PacificRegions)

AtlanticRegion

ArchitecturalandEngineeringServices/PropertyandFacilitiesManagement

EricAllain, ProjectManager,ProjectManagement
EdwardCoy, SeniorProjectManager,ProjectManagement

ClientServiceUnit

FernBabin,GeographicServiceUnit Director,NB & Transp6rt

OfficeAccommodationandRealEstateServices

EmeryPeters,FederalHoldingsOfficer, Owner/Investor

OntarioRegion

OfficeAccommodationandRealEstateServices

PaulLaRose,RegionalManager,Owner/Investor
ClaudiaSpera,ManagerRealPropertyConsultingGroup
JohnHammond,ProjectConsulting,RealPropertyConsultingGroup
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Property& FacilitiesManagement/ArchitecturalandEngineeringServices

DaveDavies,AssetManager,GreaterOntario
EnnLeesti,Manager,MarineEngineering
JamelAjeb,PropertyManager,Kingston
JaneRittenhouse,PropertyManager,Hamilton
Tim Egan,BridgeMaster,BurlingtonLift Bridge

PacificRegion

TracyLakevold,RealEstateAdvisor,Office AccommodationServices/RealEstateSector

WesternRegion

ArchitecturalandEngineeringServices

Chris Colp, ProjectManager,ProfessionalandTechnicalServices(Marine)
Al Johnston,ProjectManager,AlaskaHighwayProgram
PaddyWhidden,Manager,MaintenanceProgram

ClientServiceUnit

PeterMayberry,ClientServicesUnitDirector(Agr/HealthIDFO/TransportlDND/NRC/
SAID)

OfficeAccommodationServices/RealEstateSector

Allan Capstick,RegionalManager,OwnerInvestor

Transport Canada

GordonCoogan,ProgramManager,HighwaysandBridges
PatMcKenna,SeniorAnalyst,SurfaceDivestiture

Treasury Board Secretariat

ClaudeB~land,SeniorAnalyst,PWGSCPortfolio andServices
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AI~Ex B: PROVINCE OF ONmIUO BRIDGE ST~A1IDs

Regulation97/103: Standardsto DetermineAllowable Gross Vehicle Weight for Bridges
requiresthat:

• adetenninationofa limit on thegrossvehicleweightofvehiclespassingoverabridge shall:

• bemadein accordancewith theprovisionsoftheOntario HighwayBridgeDesignCode;

• be signed and sealedby two professionalengineerswho have set out the maximum
allowableload limit at whichthebridgemaybeposted,andtheperiodoftime for which
thedeterminationremainsvalid.

Regulation97/104: Standardsfor Bridgesrequiresthat:

• design,evaluation,construction,inspectionorrehabilitationofabridgemustconformwith:
• the standardssetout in the OntarioHighwayBridgeDesignCode;and
• various Ministry ofTransportationdocumentsincluding:

• StructuralManual;
• StructuralRehabilitationManual;
• DrainageManual;
• RoadsideSafetyManual;and
• Ontario ProvincialStandardsfor RoadsandMunicipalServices.

• the structuralintegrity, safetyandconditionofeverybridgeshallbedetenninedthroughthe
performanceof periodic inspectionsunderthe direction of a professionalengineerand in
accordancewith theprovisionsofthe Ontario StructureInspectionManual.

• everybridgeis to bekeptsafeandin goodrepair.
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ANI~x C: UNITED STATES NATIONAL BRIDGE INSPECTION REQUIREMENTS

Key requirementsof the Codeof FederalRegulations(CFR) Title 23 (Highways), Chapter1
(FederalHighwayAdministration,DepartmentofTransportation),Part650 (Bridges,Structures
andHydraulics),SubpartC (NationalBridgeInspectionStandards)include:

Applicationof this standardto all structuresdefinedasbridgeslocatedonpublic roads. A
bridge is defined as a structure including supports erected over a depressionor an
obstruction, such as water, highway, or railway, and having a track or passagewayfor
carryingtraffic or othermoving loads,andhavinganopeningmeasuredalongthe centerof
the roadwayof more than 20 feet betweenundercopingsof abutmentsor spring lines of
arches.

• Each highway departmentshall include a bridge inspection organization capable of
performing inspections,preparingreports,and determiningratings in accordancewith the
provisions of the AASHTO 1983 Manualfor MaintenanceInspectionofBridges together
with subsequentchangesandtheStandardscontainedin theRegulations.

• Eachstructurerequiredto be inspectedunderthe Standardsshallbe ratedasto its safe load
carryingcapacityin accordancewith Section4 oftheAASHTO Manual.

• Inspectionrecordsand bridge inventoriesshall be preparedand maintainedin accordance
with the Standards.A masterlist ofthefollowing is to bemaintained:

• thosebridgeswhich containfracturecritical members,the locationand descriptionof
suchmemberson the bridgeand theinspectionfrequencyandproceduresfor inspection
ofsuchmembers;

• thosebridgeswith underwatermemberswhich cannotbe visually examinedbe feel for
condition, integrity and safe load capacity due to excessivewater depth or turbidity.
Thesemembersshall be described,the inspectionfrequencystated,not to exceedfive
years,andtheinspectionprocedurespecified;

• those bridgeswhich contain unique or special featuresrequiring additional attention
during inspectionto ensurethe safetyof suchbridgesandthe inspectionfrequencyand
procedurefor inspectionofeachsuchfeature;

• thedateof last inspectionof thefeaturedesignatedaboveanddescriptionofthefindings
andfollow-up actions,if necessary,resultingfrom themostrecentinspectionof fracture
critical detail,underwatermembersor specialfeaturesofeachsodesignatedbridge.

• Eachbridgeis to be inspectedatregularintervalsnot to exceed2 years:

• Certaintypesor groupsof bridgeswill requireinspectionat less than2 year intervals.
Thedepthandfrequencyto which bridgesareto be inspectedwill dependon suchfactors
asage,traffic characteristics,stateofmaintenance,andknowndeficiencies.

• Themaximuminspectionintervalmaybe increasedfor certaintypesor groupsofbridges
wherepastinspectionreportsandfavorableexperienceandanalysisjustify the increase
interval of inspection. If a Stateproposesto inspectsomebridgesat greaterthanthe
specifiedtwo-yearinterval,the Stateshallsubmitadetailedproposalandsupportingdata
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to the FederalHighway Administratorfor approval. Themaximumtime periodbetween
inspectionsshallnot exceedfouryears.

• Thefindingsandresultsofbridgeinspectionsshallbe recordedon standardforms. Thedata
requiredto completethe forms andthe functionswhich mustbe performedto compilethe
dataarecontainedin section3 oftheAASHTOManual.

• EachState shall prepareand maintainan inventory of all bridge structuressubjectto the
Standards. UndertheseStandards,certain structureinventoryand appraisaldatamust be
collectedandretainedwithin the variousdepartmentsof theStateorganizationfor collection
by theFederalHighwayAdministrationasneeded.A tabulationofthisdatais containedin
the structure inventory and appraisal sheet distributed by the Federal Highway
Administrationaspart ofthe Recordingand Coding Guide for the StructureInventory and
AppraisaloftheNation’s Bridges(CodingGuide)in Januaryof 1979. Reportingprocedures
havebeendevelopedby theFederalHighwayAdministration.
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