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What do Engineers Do?
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Evngencer
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'"1 9004
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CE JUST CAN'T SHAKE THE FEELING
S

OMETHING ISN'T QUITE RIGHT, ’7/

For
There's Mo Thing

One,
| "Little Mistake"




Engineering

e Infrastructure Planning
 Transportation Planning
 Projects

e Construction
e GIS Lx\
e Admin

& 2




e Municipal Services — Eng & PW's
v Provision of water / sewer and |
drainage utilities
v Provide Transportation FaC|I|t|esT-a_
v Provide Long Range Planningy
Technical Design and Project

Construction Services that ensure
sustainable capital replacement
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_Bastion / Front Street - Then




Bastion / Waterfront - Then




- Now
Bastion / Front Street - No
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Bastion - Now




Infrastructure Planning

e monitor the health of the physical
utility infrastructure

 Complete infrastructure studies to
determine needs and solutions for
the:

v’ Sanitary sewer system

v Water distribution system
v’ Storm system

v Utilize Computer Models




Water Model
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Water Model Calibration —Flow Testing




Infrastructure Planning

Asset Management
v Condition assessment
> CCTV Sewer Video

v Risk assessment
» Probability
» Consequence

v Prioritize Projects
» Funding Source

v Create Five Year Capital Plan |
» Coordinate projects

- B T e




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 15
Plus |



How do we best
manage our ASS

S 7

Five Year

Fojpief pezinieie — .
‘ ‘ Capital Plan
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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

e Street Upgrades

e Water / Storm / Sanitary

e Bridges

e Sidewalks

e Pedestrian / Bike Facilities




Source of Projects

SIHEWAIKS)

(Engineering)
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ldentification of Projects

Studies/Proactive
Investigations

Projected
Growth

DCC Profacis
Development
Pressures




What Is this?




Infrastructure Planning
Capital Project Creation

i > ’ Xy "i ‘ ’

Deficiency formally becomes a project

Project is given a rating and prioritized

C O O

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

U

Proposed solution is discussed among
stakeholders and costs developed

O Feasibility Assessment and determine available
budget

O Capital project is then included in the Five Year
Plan




Five Year Capital Plan Map

ure Planning

o~

— B
= Sidewalks
——  Sanitary
— Water

CITY OF NANAIMO

THE HARBO UR - [ N o

ENGINEERING DEPARTMENT

FIVE YEAR CAPITAL PLAN
2005 - 2009

PROPOSED 2005-2009 ROAD REHAB PROGRAM

FINAL DRAFT

Infrastructure Legend
s, Pedestrian
ity Dams

Road Rehab Legend

Fi &

Srorm Drainage




Capital Projects — Source of Funds

e General Revenue Fund

e Sanitary Sewer Fund

e Water Fund




Capital Projects Funded from
General Revenue Fund

N

0 Roads Projects

0 Storm Projects
o Sidewalks
0 Pedestrian Facilities

o Bridges

1

Funded fron
General
Taxatio

(Property Tax)

7
2., 5 F, . w
L o i




Capital Projects Funded from

Sanitary Sewer Fund

—_'.

0 Sanitary Sewer replacement
0 Sewer Rehabilitation
o Condition Investigation

0 Studies/Designs/Monitoring

“EE.J"E..'E‘ e i
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Funded from
> Sewer Use

Rates
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Capital Projects Funded from

Water Fund

o Water main Replacement l Funded from

Water User Rates
o Water main Rehabilitation [

o Investigation Programs

0 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.
v New Standards
v Revisions
v New Product reviews




Infrastructure Planning
Example |[

of aroad T e =R
Standard | | el
in the Ao | ast]
MOESS PV Sl s o

-
"I
g
]

1, PAVED SURFACE — 75mm ASPHALT (COMPACTED THICKNESS)

2. BASE — 100mm CRUSHED GRAVEL (20mm MINUS)

3. SUB-BASE — 250mm PIT RUN GRAVEL (7Smm MINUS)

4. MOUNTABLE MONOUTHIC CURB AND GUTTER IN ACCORDANCE -
WITH STANDARD DRAWING CS—4.

5. DEPTHS OF SURFACING AND BASE GRAVELS ARE MINIMUM




Infrastructure Planning

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.

— & 8
|
-
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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

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 Count/Speed Information
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Tracking High Crash Locations using GIS
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T Accident Information

Legend
ICBC frequency (intersections) |CBC frequency (links)
® 59 3
© 10t0 19 —
@® 201039 -5
@ 40+

ICBC frequency (intersections) ICBC frequency (lin
® 5t09 3

O 10to 19 —)
@® 20to 39 - 5+

| N
NANAIMO HIGH CRASH LOCATIONS 2001 - 2003 . 40+
3 YEAR CRASH FREQUENCY
RELEVANT ICBC REPORTED CRASHES
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Traffic Signal / Roundabout Information
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TRAFFIC SIGNAL LOCATIONS

City of Nanaimo
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Crosswalk Information
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Managing Traffic Issues using GIS

= £ Layers

O ICBC_Crashes_96_0S
Police_Crashes_%6_0& %
BLACKSPOTS -‘
SlaMAGE JEMKIME
REQUESTS g

[1e@e 2, M@ ¥ r?
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PROPOSED_ROADS
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3 ISSUES Here

iZontack Mame

Issue # Request Tyvpe

663 SPEED BLIMP 2009 e, Jeff Fulla
399 TRAFFIZ PLAMMING 2007 Ir, Jack ilmour
145 WOLUME 2004 s, Amelia Canning




| Traffic &
Highway
Order

CITY OF NANAIMO TRAFFIC AND HIGHWAY ORDER 2005.123

UNDER THE PROVISIONS OF PART 9, SECTION 48, OF THE CITY OF
NANAIMO TRAFFIC AND HIGHWAYS REGULATION BYLAW 1993, NO.
5,000,

THE DIRECTOR HEREBY ORDERS:

"50 KM/H" SPEED SIGN, RB-1, LOCATED ON THE SOUTHERLY SIDE OF THIRD
STREET APPROXIMATELY 30 METRES WEST OF THE WESTERLY SIDE OF ITS
INTERSECTION WITH WATFIELD ROAD.

Ny 1

way
Third Street 30 m+4 0 Third Street
=

e
B

Z-—
e
T s

|

|
|

aasoion
I
SAY pJoMO;..i
I
/r |
|
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|

11
L
I
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AN

i

Dated at Nanaimo B.C.
This 20th Day of September, 2005 L. deVries
Manager, Engineering Support Services
(for Director, Engineering & Public Works)

Reason: Traffic reviewed and determined that additional 50 km/h signs are needed to reinforce
the speed on Third Street.




Transportation Planning

Sidewalk Program

« Annual Sidewalk Program

e Construct new sidewalks
annually




SIDEWALK EVALUATION SHEET
LOCATION:

FROM:

™0:

COST PER METER

TYPE 1: 1.5m wide - concrete abutting concrete curb $81.00
TYPE 2: 1.5m wide - raised asphalt with concrete curb $115.00
TYPE 3: 1.5m wide - asphalt walking shoulder $30.00
Length x Type x  (Eng+Cant+GST) Total
ESTIMATED COST: 1.26 $0.00
Wght APPLICABLE
RATING CRITERIA Factor FACTOR RATING
a) Public Safety:
i) Traffic Safety, Hazardous Area, Accident Stats 5
i) No Hazard 0
b) Road Class:
i) Arterial 4
i) Urban Collector 2
iii) Local 0
c) Destination/Location:
i} School 3
ii) Shopping 2
iii} Park 1
ivl Does Not Rate 0
d) Sidewalk Network:
i) Corridor 3
ii) Part of Sidewalk Network | 2
iii) Continuation of existing sidewalk 1
iv) Not part of Network 0
e) Other:
i) Bus Route 1
ii) Request o]
iii) Existing Paved Shoulder -1 R
iv) Existing Sidewalk -5
f) Zone:
i) 200 Meter Radius ]
ii) 400 Meter Radius 4
iiil 600 Meter Radius 2
iv) Qutside o)
RATING 0

ARKS:




Traffic Calming

e Traffic Circles

eSpeed Humps

Curb Extensions

e Roundabouts (not really)




Hecate Street —

Traffic Circle

e




Place Road — Speed Hump




Front Street

Pedestrian Flasher / Median
Curb extensions




Roundabout




JIransportation Planning — Major Roads
Network Classification Plan

y d PO . IS BEING USED. IF THERE ARE ANY COM
PLAN PLEASE CONTACT THE ENGIN

i

PROPOQOSED CLASSIFICATION
Provincial Highway

Urban Arterial

Urban Major Collector
Urban Minor Collector
Commercial / Industrial
Local Collector

Local (10m) or Local (8.5m)

PEFPARTLRE B4V

l 1 L NEWCASTLE ISLAND % = mmemee—-

NOTE: Required local road standard is to
by site specific considerations
— Existing built conditions
— Subdivision layout

§_ i N — =\ — Topography (Driveways)
: B\ 1 {1 1 — Parking
= (S \‘ ‘ \ N _:I' P — Type of road (cul-de-sac)

NANAIND SARDLR

’




Which intersection is this?
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Synchro Intersection Simulation

Northfield




Synchro Network Simulation
N

Northfield




Corridor Plans
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Transportation Planning

Transportation Master Plan

e Transportation Advisory
Committee

e Council Priority

e Stakeholders Meetings

« 2012 /2013 Public Consultation
« 2014 Completion




Transportation Master Plan A b i S ﬁ SRR

Elements of the Transportation Master Plan

Pedestrian Plan R

Bicycle Plan QQQ \ \

Goods Movement/ Sustainable Mai :
: jor Road Plannin
Heavy Vehicles g \ Transporta‘tion - (Network — Mobility)

Plan
Parking Plan @

Data Collection /Toci'-
Development ‘-‘

Transit Plan E

Local Road Plannlng
(Neighbourhoods — Acce

Travel Demand
Management o) ’K\

Integration of Land Use
and Transportation




Transportation Master Plan
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Transportation Master Plan
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GIS Components

Step 1 ........

Building and

Maintaining key
components of
Corporate data:

e Geographic
Land Base
(Cadastral).

*Roads

eSewer

eStorm

*\Water
eTransportation
«Street Lights
«Street Signs

J—
o

Step 2 ..........
Querying
Analyzing and
Sharing

Our data




GIS Is used in asset management to answer

guestions — Where is it? How many are there
What is the condition?

Count of POLE_TYPE Column Labels |~
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Surficial Soils

2-Ground Moraine Deposits
3a-Glacio-Fluvial Deposits (hummocky)
3b-Glacio-Fluvial Deposits (terrace)
4a-Marine Deposits (silt,clay)
4b-Marine Deposits (gravel, sand)
4c-Marine Deposits (gravel, marine veneer]
4c/1 - Marine Deposits Fractional Unit
4c¢/2 - Marine Deposits Fractional Unit
4d-Marine Deposits (varied stoney)
6-Valley Allumvium & Colluvium
T-Pleistocene & Recent
Bedrock
R - Bedrock Qutcrop
x-Unknown Soil Deposit

Slope Class

B : - 15-30 degrees

I:l 3 - 30-45 degrees

- 4 - > 45 degrees

Miscellaneous

=== \Water

=== Sanitary
Storm

==== Storm Culvert

Storm Channel
| Z Storm Detention Pond

l__m] City Boundary

N
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1:10,000

Produced by: Engineering GIS
Production Date: 4/9/2014
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GIS

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

* DWG * SDF
> GDB * SHP
> ML

The Engineering Support Services group maintains a digital library of GIS data that
defines the infrastructure of the City.

These data sets include the framework of infrastructure water, storm and sewer and

cadastral land base systems.

¥ . r

CADASTRE ROADS SEWER STORM WATER

Each data set contains information specific to the type of infrastructure, simply select
the format you wish to download and then select which type of infrastructure you are

interested in.

=Available Data Formats - Select a format to download your desired format and

framewaork of data...

s KML - Google Earth KML/KMZ format

s Autocad DWG - Autodesk DWG format

s SDF - Autodesk Spatial Data File format

¢ SHP - ESRI Spatial Data File Format (Shape Files)
s« GDB - ESRI File Based Geodatabase Format


http://www.nanaimo.ca/

Orthophotography
(aerial photos)
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GIS

Orthophotos

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

1.Digital Elevation Model
v Design

2.Building Spot Elevations,
v’ Planning (3D models)

3.Surface Type Identification
v' Storm design

4.Infrastructure Location
v' Asset Inventory

5.Vegetation Cover
v Parks Planning

6.Encroachments
v’ Bylaw Enforcement




\What some people think we do....




Su rvey and Base Drawmg




Design
Design Process

e Detall scope of projects

(Planning to Design to Construction)
 Meet with stakeholders in design process
e Establish accurate project cost estimates

* |dentify approvals required from other
jurisdictions — Environment / Gas / Hydro

* |dentify land acquisition requirements
e As built info for asset management inventory |

i L M "
- — -
B - -




Design

Manage Designs by Consultants

e 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. |
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Drawing review process




Tender ready drawings
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Design Projects

« Boxwood Connector (transportation)
« Chase River sanitary pump station
 Watermain replacement projects

e Sanitary sewer replacement projects
 Bastion Bridge upgrade and retrofit




Design

Surveying Crew

e Design Survey
e Construction Layout

e Survey Services for other
Departments

« Manage Integrated Survey Network




Support Services

Customer Service

 Create brochures

e ISssue 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.

— B - - . e R
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Support Services

Budget Management
 Prepare Purchase Requisitions
 Process Invoices

 Prepare Financial Plan support
documents.

Equipment and Supplies
 Photo copiers and printers,

e Digital cameras

e 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.




Engineering
searchable
library has
over 2000
volumes

Support Services
Engineering Library
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Engineering Mapping and Records

 Provide plans, maps and other
records

 Enter proposed drawings and As Buil
drawings into data base.

« Nanaimo drawing viewer




Support Services

Nanaimo Drawing Viewer
 IT built a customized Corporate Viewer

my Drawing Database
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Construction

Example Recent Construction
Projects

« Sherwood Forest Utility Upgrade
e Linley Valley Drive

e Sidewalk on Hammond Bay Road (at
Tom’s Turnabout)

e Bruce Ave Utility Upgrades (and bike
lane)

 Highland and Departure Bay Road




Construction

Construction Project Management

 Tender the projects
« Manage Contractors
e 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 Trall
—Oliver Rd Recreation Centre
—Wall Street sidewalk upgrade

e Fire Department
—Chase River Fire hall

« Administration
—New Nanaimo Center (SARC)




Construction

Permits

 Annually Inspect and approve
permits for:

e Utilities Permits
( Hydro, Telephone, Gas)

 Work in City Streets Permits
 Fill Permits




Construction

Inspection Services

e Inspection of City Capital Projects

e 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
e Financial Reports (PSAB)
e Current Year Construction Costs




=‘Whi(:h Intersection?




Summary of Engineering Groups

* Infrastructure Planning and Transportation

— Figure out the problems

— ldentify solutions

— Set up budgets
 Design and Projects Group

— Develop project plans and details

— Get project organized and approvals in place
e Construction Group

— Procure the construction services

— Monitor construction and Contract
Administration

 GIS group tracks asset information and provides
analysis to facilitate decision making

— B . T e
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Engineering =

Completed Projects
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Westwood Bridge Reconstruction
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Buttertubs/Millstone Sewer
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