
Engineering



What do Engineers Do?



Engineering
• Infrastructure Planning 
• Transportation Planning   
• Projects 
• Construction
• GIS
• Admin



Engineering
• Municipal Services – Eng & PW’s
 Provision of water / sewer and 

drainage utilities
 Provide Transportation Facilities
 Provide Long Range Planning, 

Technical Design and Project 
Construction Services that ensure 
sustainable capital replacement



Bastion / Front Street - Then



Bastion / Waterfront - Then



Bastion / Front Street  - Now



Bastion - Now



Infrastructure Planning
• monitor the health of the physical 

utility infrastructure
• Complete infrastructure studies to 

determine needs and solutions for 
the:
 Sanitary sewer system
Water distribution system
 Storm system 
 Utilize Computer Models



Water Model  



Water Model Calibration – Flow Testing



Infrastructure Planning
Asset Management

 Condition assessment
 CCTV Sewer Video

 Risk assessment
 Probability
 Consequence

 Prioritize Projects
 Funding Source

 Create Five Year Capital Plan
 Coordinate projects



What are the City’s 
Infrastructure Assets ?
Paved Roads =  605 km
Sanitary Sewer Lines =  555 km
Drainage Pipes =  416 km
Drainage Ditches =  350 km
Water mains =  627 km
Sidewalks =  320 km

$ 960 Million 
Plus



How do we best 
manage our  Assets ?

Condition & Cost of Repair vs Time
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The Five Year Plan identifies short term construction 
projects and infrastructure improvements such as:

• Road Rehab
• Street Upgrades
• Water / Storm / Sanitary 
• Bridges
• Sidewalks
• Pedestrian / Bike Facilities



Source of Projects

DCC Fund 
(Engineering)

Dams & Bridges 
(Operations, 
Engineering,)

Road Rehab 
(Roads & Traffic)

Storm Projects 
(Operations, 
Engineering)

Sewer Projects 
(Operations, 
Engineering)

Water Projects 
(Operations, 
Engineering)

Sidewalks 

( Engineering)
Transportation  

Projects 
City Water 
Supply 

Infrastructure 
Grants

Street Projects 
(Engineering)



Identification of Projects

Infrastructure 
Rehabilitation

DEFICIENCY IS 
IDENTIFIED

DCC Projects 
Development 
Pressures

Condition 
Assessment

Public 
Complaints 

Hydraulic 
Analysis

Studies/Proactive
Investigations Projected 

Growth

Maintenance  
History 

Operational 
Concerns 



What is this?  



Infrastructure Planning
Capital Project Creation

DEFICIENCY IS IDENTIFIED

 Deficiency formally becomes a project

 Project is given a rating and prioritized 

 Solutions and options evolve into the scope of a 
project to address deficiency 

 Proposed solution is discussed among 
stakeholders and costs developed 

 Feasibility Assessment and determine available 
budget

 Capital project is then included in the Five Year 
Plan



Infrastructure Planning 
Five Year Capital Plan Map



Capital Projects – Source of Funds

• General Revenue Fund

• Sanitary Sewer Fund

• Water Fund



Capital Projects Funded from 
General Revenue Fund

Funded from 
General 
Taxation 
(Property Tax)

o Roads Projects

o Storm Projects

o Sidewalks   

o Pedestrian Facilities

o Bridges



Capital Projects Funded from 
Sanitary Sewer Fund

Funded from 
Sewer User 

Rates

o Sanitary Sewer replacement

o Sewer Rehabilitation

o Condition Investigation  

o Studies/Designs/Monitoring



Capital Projects Funded from          
Water Fund

Funded from 
Water User Rates 

o Water main Replacement

o Water main Rehabilitation

o Investigation Programs  

o Studies/Design/Monitor



Infrastructure Planning
Manual of Engineering Standards 
and Specifications (MoESS)

• Provides standards for works built 
by developers or the City, that will be 
owned, operated, maintained and 
replaced by the City.
 New Standards 
 Revisions
 New Product reviews



Infrastructure Planning
Example
of a road
Standard
in the 
MoESS



Development Cost Charges
• A charge to developers that provides 

funding for local government to build 
infrastructure required by new 
development:
• Long Range Servicing Studies
• Project Selection
• Project Planning and Prioritization
• Project Costing
• Allocation of costs between existing 

community and new development.

Infrastructure Planning



The intersection shown?



Traffic 
Responsible for responding to 
residents road safety concerns:

– requests for stop signs
– Crosswalks
– site visibility issues
– speeding and road closures
– Truck permits
– Special Events / Road Closures 



Traffic Planning

• Technically Based Decision 
Making

– Traffic Count/Speed Information
– Accident Information
– Traffic Signal Information 
– Crosswalk Information
– Sidewalk Information
– Traffic Simulation Models 
– Traffic Improvement Maps

Traffic



Traffic Count/Speed Information



Tracking High Crash Locations using GIS



Accident Information



Traffic Signal / Roundabout Information



Crosswalk Information



Managing Traffic Issues using GIS



Traffic &
Highway
Order



Transportation Planning

Sidewalk Program

• Annual Sidewalk Program
• Construct new sidewalks 

annually 





Traffic Calming 

•Traffic Circles
•Speed Humps
•Curb Extensions
•Roundabouts (not really)



Hecate Street – Traffic Circle



Place Road – Speed Hump



Front Street
Pedestrian Flasher / Median
Curb extensions 



Roundabout



Transportation Planning – Major Roads
Network Classification Plan



Which intersection is this?



Bowen/Northfield



Synchro Intersection Simulation

NEXT



Synchro Network Simulation

NEXT



Corridor Plans





Transportation Planning 

Transportation Master Plan

• Transportation Advisory 
Committee 

• Council Priority
• Stakeholders Meetings
• 2012 /2013 Public Consultation
• 2014 Completion



Transportation Master Plan

Bicycle Plan

Pedestrian Plan

Transit Plan

Major Road Planning
(Network – Mobility)

Local Road Planning
(Neighbourhoods – Access)

Travel Demand 
Management Data Collection / Tool 

Development

Sustainable
Transportation

Plan

Parking Plan

Goods Movement/
Heavy Vehicles

Integration of Land Use  
and Transportation

P

?

Elements of the Transportation Master Plan



Transportation Master Plan

Estimated number of trips from 2006 census 
proportional to area.

Transportation Plan can help us get 
from here…



Transportation Master Plan

to here… over the next 20 years…



GIS Components
Step 1 ……..
Building and 
Maintaining key 
components of 
Corporate data:
• Geographic 
Land Base 
(Cadastral).
•Roads
•Sewer 
•Storm
•Water 
•Transportation 
•Street Lights
•Street Signs

Step 2 ……….
Querying
Analyzing and
Sharing 
Our data



GIS is used in asset management to answer 
questions – Where is it? How many are there? 
What is the condition?  ……



Soil mapping for utility design



AC watermain break analysis



GIS
GIS digital data is
downloadable
from the City 
Web Page in 
Many file formats
www.nanaimo.

ca

http://www.nanaimo.ca/


GIS  

Orthophotography
(aerial photos)



GIS - Orthophotography Coverage Area
• Area B – The Watershed

HIGH 
RESOLUTION 

LOW RESOLUTION



GIS

Orthophotos

Used by Mapguide as backdrop 
with legal lot lines and other 
data layers.





Other Orthophoto Products  
1.Digital Elevation Model

 Design

2.Building Spot Elevations
Planning (3D models)

3.Surface Type Identification
 Storm design

4.Infrastructure Location
 Asset Inventory

5.Vegetation Cover
 Parks Planning

6.Encroachments
 Bylaw Enforcement



What some people think we do….



Survey and Base Drawing



Design
Design Process 

• Detail scope of projects
(Planning to Design to Construction) 

• Meet with stakeholders in design process
• Establish accurate project cost estimates 
• Identify approvals required from other 

jurisdictions – Environment / Gas / Hydro
• Identify land acquisition requirements
• As built info for asset management inventory



Design

Manage Designs by Consultants
• Define scope of work
• Prepare Terms of Reference
• Prepare Calls for Proposals or Qualifications
• Evaluate proposals and award design work
• Manage work of Consultants
• Approve invoices
• Review designs at 50%, 95% and 100% stage.
• Approve final designs.



Design process

ASSESS EXISTING CONDITIONS FOR 
CONFLICTS
DETERMINE FUTURE ALIGNMENTS
CALCULATIONS FOR CAPACITY, PIPE SIZE AND 
MATERIAL
COST ESTIMATE



Drawing review process
Drawing 
Accepted



Tender ready drawings

What we 
end p 
with



Design Projects

• Boxwood Connector (transportation) 
• Chase River sanitary pump station
• Watermain replacement projects
• Sanitary sewer replacement projects
• Bastion Bridge upgrade and retrofit



Design

Surveying Crew

• Design Survey
• Construction Layout
• Survey Services for other 

Departments 
• Manage Integrated Survey Network



Support Services
Customer Service
• Create brochures
• Issue permits
• Print maps and as built drawings
• Committees and Open Houses support

Office Management
• Travel arrangements
• Track memberships and subscriptions
• Organization charts
• Coordinate Office renovations
• Manage filing system, archival and destruction.



Support Services
Budget Management
• Prepare Purchase Requisitions
• Process Invoices
• Prepare Financial Plan support 

documents.

Equipment and Supplies
• Photo copiers and printers, 
• Digital cameras
• Laptop computers



Support Services

Engineering Library
• Maintain library of videos CD’s, 

DVD’s and hard or digital copies of 
Engineering reports and technical 
publications.

• Engineering Library inventory 
available to organization via Intranet.

• Publications may be requested 
electronically or in person.



Support Services
Engineering Library

Engineering 
searchable 
library has 
over 2000 
volumes



Engineering Mapping and Records

• Provide plans, maps and other 
records

• Enter proposed drawings and As Built 
drawings into data base.

• Nanaimo drawing viewer



Support Services
Nanaimo Drawing Viewer
• IT built a customized Corporate Viewer



Historic equipment



OOPS!



Construction 
Example Recent Construction 
Projects 

• Sherwood Forest Utility Upgrade
• Linley Valley Drive
• Sidewalk on Hammond Bay Road (at 

Tom’s Turnabout)
• Bruce Ave Utility Upgrades (and bike 

lane)
• Highland and Departure Bay Road



Construction
Construction Project  Management 

• Tender the projects
• Manage Contractors
• City Construction Crew



Construction
Projects completed by the City 
Construction Crew:

• 2013:
– Campbell Street Sewer
– Selkirk check valve
– Drake and Brierley watermain
– First street watermain
– Marlbourgh watermain
– Rockmount water and storm
– Opal Road watermain
– Smugglers Hill watermain
– Sandy Court watermain
– Southview watermain
– Victoria Road watermain



Construction 
Contract Administration (Other Departments)

• Parks
–E & N Trail
–Oliver Rd Recreation Centre
–Wall Street sidewalk upgrade

• Fire Department
–Chase River Fire hall

• Administration
–New Nanaimo Center (SARC) 



Construction

Permits
• Annually Inspect and approve 

permits for: 
• Utilities Permits 

( Hydro, Telephone,  Gas )
• Work in City Streets Permits 
• Fill Permits



Construction 

Inspection Services

• Inspection of  City Capital Projects

• Subdivision and development 
inspection for Millions $$$ worth of 
development frontage and 
infrastructure works annually



Engineering Construction – Inspection Duke Point 
Supply Line – 750 mm / 30 inch Inside diameter



Construction 

Financial Services

• Budget Preparation
• Financial Reports (PSAB)
• Current Year Construction Costs 



Which intersection?



Summary of Engineering Groups
• Infrastructure Planning and Transportation

– Figure out the problems
– Identify solutions
– Set up budgets

• Design and Projects Group
– Develop project plans and details
– Get project organized and approvals in place

• Construction Group
– Procure the construction services
– Monitor construction and Contract 

Administration
• GIS group tracks asset information and provides 

analysis to facilitate decision making



Engineering 

Completed Projects



Construction crew – typical project



Westwood Bridge Reconstruction 



Westwood Bridge Reconstruction 



Westwood Bridge Reconstruction 





































Buttertubs/Millstone Sewer























Engineering

Questions ?
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