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A LOOK BACK AT THE

Data Visualization
Initiative



PURPOSE OF THIS PRESENTATION

For your information about the
Data Visualization Initiative (DVI)
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What was the DVI?

A three-year initiative using interactive
data visualizations to facilitate
transparency and understanding of
CER data.
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Obijectives
BUILD DEVELOP
CAPACITY METHODOLOGY

Develop and document
methodology to make
data suitable for
communication and
decision making.

Build internal capacity
to extract data to
provide meaningful
information to
Canadians.

SHOWCASE
CER DATA

Produce interactive
visualizations that
showcase CER-
collected, compiled,
and/or generated
quantitative and
qualitative data.

Canada

ENSURE CER
RECOGNITION

Ensure CER is
recognized as
Canada’s premier
source for Pipeline and
Energy Futures
information.
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Before DVI (>) Long-term planning had not acknowledged that a different
way to harness data was necessary to produce meaningful
information needed to be relevant in the 21st century and for

the people we serve.

( >) CER management wanted to apply the power of data and
analytics to inform decisions.

\/ ) CER needed the right expertise, better quality data, a data
analytics culture, and human-centered design approaches in
order to facilitate data-supported decision making.
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Who was 3 MAJOR CONTRACTS
Involved?
UELESTER L
D UNIVERSITY OF o %
INNOVATION + DATA CALGARY ViZW Qﬁb
PROJECT LEAD DESIGN + RESEARCH SOFTWARE
DEVELOPMENT
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Internal
Collaborations

Reported to EVP
Transparency and
Strategic Engagement

PROJECT MANAGERS

Amanda Harwood

DATA, DESIGN & ANALYTICS |
DATA&IM

Katherine L. Murphy
EXECUTIVE OFFICE

SUPPORT

Faiza Hussain
ADMINISTRATOR | DVI

Canada

Shane Mahar
ADMINISTRATOR | DATA&IM

ENERGY FUTURES

Bryce VanSluys

ENERGY MARKETS |
ENERGY INFORMATION

Matt Hansen

ENERGY MARKETS |
ENERGY INFORMATION

Abha Bhargava

ENERGY OUTLOOKS |
ENERGY INFORMATION

Michael Nadew

ENERGY OUTLOOKS |
ENERGY INFORMATION

Andrea Oslanski

ENERGY OUTLOOKS |
ENERGY INFORMATION

Stephen Chow

DATA MANAGEMENT |
DATA&IM

PIPELINE INCIDENTS

Randy Cook

AUDIT, ENFORCEMENT &
INVESTIGATION |
SYSTEM OPERATIONS

Karen Duckworth

PROGRAMS & EVALUATIONS |
SYSTEM OPERATIONS

Andrew Benson

RESEARCH & INNOVATION |
SYSTEM OPERATIONS

Stephen Chow

DATA MANAGEMENT |
DATA&IM

IMPORTS/EXPORTS

Janna Rodioukova

ENERGY SUPPLY & DATA |
ENERGY INFORMATION

Paul Mortensen

ENERGY SUPPLY & DATA |
ENERGY INFORMATION

Sara Tsang

ENERGY SUPPLY & DATA |
ENERGY INFORMATION

Kinsey Nickerson
TOLLS & TARIFFS

COMPLIANCE | ENERGY
APPLICATION

CONDITIONS PWG

Heather Dodds

CONSTRUCTION OVERSIGHT |
FIELD OPERATIONS

Kevin Hill

PROGRAMS & EVALUATIONS |
SYSTEM OPERATIONS

Marcus Eyre

ADJUDICATION SYSTEM
EXCELLENCE | ENERGY
ADJUDICATION

Grant Moss

ENERGY MARKETS |
ENERGY INFORMATION

Lori-Ann Sharp

OPEN GOVERNEMENT |
DATA&IM

INFORMATION TECHNOLOGY, INFORMATION MANAGEMENT & ARCHITECTURE, PROCUREMENT, HUMAN RESOURCES
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Did the Project Deliver

on Objectives?

BUILD
CAPACITY

N

(v) New BU (Data and
Information Management)
led by a data scientist.

(/) New hires.

() Worked with internal
collaborators.

DEVELOP
METHODOLOGY

(v) Documented process of
visualization projects

() Documented the origins
and evolution of datasets.

() Data visualization 101
primer for GoC open data
portal.

SHOWCASE
CER DATA

interactive visualizations of

antitative and qualitative —. , :
quantriaty quaiatly (") Report to Clerk of Privy Council,

CER data.

Produced design of one

() additional visualization.

Produced various

() learning materials.

Canada

ENSURE CER
RECOGNITION

() Produced four public-facing (v') Community of Federal

Regulators Excellence Award

2018

V) Best Paper Award,

IEEE VIS 2019

Y
") External collaborations,

presentations, engagement
events, articles.
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Supporting Core ~ ENERGY INFORMATION  SAFETY & ENVIRONMENTAL
ReSponSI bilities R6 Canadians access and use energy OVERSIGHT

information for knowledge, research or Visualizations provide supporting evidence
o decision-making. to the public re: setting and enforcing
regulatory expectations for Canada Energy
Regulator-regulated companies over the full
lifecycle—construction, operation and
abandonment— of energy-related activities.

R7. Canadians have access to
community-specific National Energy
Board-regulated infrastructure information.

I5. Number of serious injuries and fatalities

ENGAGEMENT related to Canada Energy Regulator-

regulated infrastructure.
Creating tools that can be used

to support engaging and building 16. Number of incidents related to Canada
meaningful relationships with Energy Regulator-regulated infrastructure
Stakeholders and Indigenous Peoples that harm the environment.
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Challenges

— Capacity building from the Design Lack of teams and/or individuals at the
and Coding team fell short. NEB/CER to transfer knowledge to.
Production of visualization of Asset Data Lack of data.

(pipelines and facilities) not delivered.

Risks to sustainability (ongoing). Organizational changes, human resource
allocation, and choice of priorities did not
align with original DVI sustainability
schedule. Ongoing risk mitigation needed.

In spite of evidence of its engagement Lack of training in usage and weakness in
value, organization-wide adoption of the internal communication? Need for
visualization tools is low. maturation of data culture?

A LOOK BACK AT THE DATA VISUALIZATION
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Unexpected AChieVQﬁjﬁe Overall signal from management to support this
initiative opened up space for data innovation across

the organization.

’;;} In addition to producing datasets that supported business
lines, BUs collaborated to produce parallel datasets for
communication or others’ use.

’i\:\, Data warehouse created for DVI Pipeline Incidents is now

“ used enterprise-wide.
{; >;, Creating educational outreach materials provided a significant

new audience for CER data.
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We Engaged
New Audiences...

. Canada’s Energy Future (report,
pageviews, HTML) 80,980

‘ Canada’s Energy Future (report,
downloads, PDF) 1,156

. Canada’s Energy Future (downloads of
Excel data for figures) 513

. Canada’s Energy Future 2016 (macro
indicators database, pageviews, HTML)
20,447

() Exploring Canada’s Energy Future (data
visualization, pageviews, HTML) 130,563

INFORMATION

CURATED

' Exploring Canada’s Energy Future
(data visualization, downloads from
Government of Canada Open
Government Portal, curated data,
Excel) 301

. Exploring Canada’s Energy Future
(data visualization, downloads of
Methodology, Download Image and
Download Data tabs) 1,089

Canada

HIGH
DATA SKILLS

o

. EXPLORABLE
DATA

v

LoOw
DATA SKILLS

SOURCE
https://policyoptions.irpp.org/magazines/february-2019/
data-visualization-government-can-empower-dialogue/

A LOOK BACK AT THE DATA VISUALIZATION 11
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What's Next? HOW DO WE CONTINUE ON OUR UPWARD TREND?
The D&IM unit has created a Data Transformation Focus Area
Visual/Design team to provide the will address gaps on an enterprise-wide
necessary in-house expertise. The level
team is expected to become fully
operational in 2020-21. Full Continued collaboration with internal
services (including IT and HR)

complement of data designers and
scientists is still required.

Establish a phased plan to
upgrade/update/maintain visualization
assets between D&IM and the BU/data
generator/owner.

A LOOK BACK AT THE DATA VISUALIZATION
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The Visualizations

f" Energy Imports
‘ & Exports

III Incidents :‘=ol

S .
' Conditions
s

Energy
Futures

A LOOK BACK AT THE DATA VISUALIZATION 14
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Energy Futures
(Pilot + Vis 5)

First interactive, visual interface for
Canadians to explore Energy
Futures Report data. Started
conversations with other
government departments, used as

basis for courses and lesson plans.

@ TOTAL DEMAND

SELECT ONE © REGION

TOTAL ELECTRICITY ;

DEMAND  GENERATION

Ol0,

oiL GAS
PRODUCTION PRODUCTION

SELECT UNIT 7]
PETAJOULE

kBOE/d

ENERGY FUTURES @
2019

2018
2017

SELECTSCENARIO @
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| FORECAST
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Energy Futures
(Pilot + Vis 5)

HIGHLIGHTS (1/2)

Successful proof of concept to
attract new public audience;
conversation starter with others in
data & digital innovation.

Learned importance of preliminary
data discovery stage (collection,
cleaning, connecting with data
experts). Data needs work even
when well-structured.

Canada

o TOTALDEMAND Bl @ YSecor  ELECRIOTY | SCENARIOS DEMAND
SELECT ONE © REGION
e @ & 12,0k
TOTAL ELECTRICITY ; [
DEMAND  GENERATION ~11.0k
®
oL GAS I = = =
PRODUCTION PRODUCTION 5 I 9.00k
SELECT UNIT 2] - -8.00k
ron
ENERGY FUTURES @ 111 -__g;;_--u - 6,00k
2019 _'-: 11 --ﬂEi
i % ] -5.00k
2018 ' =

201?

SELECTSCENARIO @

REFERENCE

- 4.00k

-3.00k
.00k
.00k
. - . ~0.00

=3

W

[
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o TOTAL DEMAND Bl @ YSecor  ELECRIOTY | SCENARIOS DEMAND
SELECT ONE @ REGION
Energy Futures
@0 & .
(Pilot + Vis 5) o [- -
oiL GAS B . = ==
PRODUCTION PRODUCTION S . 9.00k
HIGHLIGHTS (2/2) :
SELECTUNIT Q | - 8.00k
Part of an ecosystem of products. on k
7.00
Releasing educational products JREE
increases data usage ENERGYFUTURES @ I L e -6.00k
I I | = =
Community of Federal Regulators =} %%E%E-- -5.00k
Award for innovation. 20,7 4,00k
Asset that requires ongoing .
maintenance, yearly updates. SELECTSCENARIO @ _—
Used by EF data experts as L .
additional tool to check for data '
[l . ~0.00

errors. zuus zuw zuzo znsu 2035 2040
| FORECAST >
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INCIDENT WHY IT

Pipeline Incidents . .= oo 0 ere

- STATUS
e ',“‘Q"jﬂ,fff -umanuusmcx .
Reported Date: FIEELRE
03/09/2020 - MANITOBA m:: s
e R
Provided public audiences with a ip sy - MAINTENANCE BATEDEAR
customizable, flexible way to view oo SUBSTANE 4
essential information about pipeline % NCIOGE 3
Near Hardi
incidents. Used by regional offices s sy
in public communication. iNCao19-18 il =
ff Near Elko, BC T

10/26/209

SUBSTANCE

ENGINEERING
AND PLANNING

APPROX VOL

RELEASED

SYS COMP
HUMAN FACTORS INVOLVED

INC2019-114

ﬁ Near Wandering — ==
Riv

STANDARDS AND
PROCEDURES

Repor Date:
10/2/2:9

INC2015-107
{:{ Near Wonowon
Reported Date:

10/05/2019

TOOLS AND
EQUIPMENT

] Show empty categories i
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INCIDENT WHY IT

Pipeline Incidents . .= oTiR o W

INC2020-030

Jy Near orion NEW BRUNSWICK
Reported Date:
03/09/2020 - MANITOBA

- REPORTED
HIGHLIGHTS (1/2) 2 S W e N PAIRITEAR
. . . . . Reported Date: = RELEASE OF
First visualization using externally 01/17/2020 X supsTANCE SUBSTANCE
submitted information. Required a 2 i S '
data clean-up effort in the source e .y i
ALBERTA
database (ORCA). INCaD-11 APPROX VOL
g ooyl ' B
Triggered creation of data 10/26/2019 i o
i i INC2019-114 i - MAP
warehouse to allow public-facing o e Wandering S —ay
. . River, AB SASKATCHEWAN PROCEDURES
changes without changing source fepored Dt
10/11/2019
data and added a new addition in -
ORCA for “pipeline phase”. EQuiPuENT

] Show empty categories i
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INCIDENT WHY IT

Pipeline Incidents . .= oTiR o W

INC2020-030

Jy Near orion NEW BRUNSWICK
Reported Date:
03/09/2020 - MANITOBA

REPORTED

HIGHLIGHTS (2/2) % ip sy o e _ ng:m
. . . . Reported Date: N RELEASE OF
Built capacity for semi-automatic o1/17/2020 X SUBSTANCE SUBSTANCE
updates through ETL (Extract, e Near Hardiy :
Transfer, Load) process on top of e — EnGezTNG
data warehouse. N i il | eoxvor
Quarterly updates chosen for 1072612009 HUMAN FACTORS o
. . " . i = w

consistency with other public-facing & e i IR ey

. . River, AB SASKATCHEWAN PROCEDURES
products showing incidents data fepored Dt

10/n2m9

(e.g. safety dashboards), but ETL s s
makes more frequent updates EQUIPMENT
possible.

] show empty categories i
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IMPORTS and EXPORTS of +
ELECTRICITY
CRUDE OIL IMPORTS

Imports/Exports ¢ il |||uml‘|ll\| M‘ 1! “Ihlluuumunhln-mndm ——

NATURAL GAS LIQUIDS [ /]85 66 © 68 89 90 91 52 9 % 55 9 97 % 9 00 01 02 03 04 05 06 O 08 09 10 1 2 B W B 6 ¥ 8 ,,\

REFIN, PETROLEUM PROD. "'F-..-..I...l.. I!l 'l'”
arranged by LOCATION + EXPORTS AVG 70.06 CN$/G)
12,006 ONS/6) 7 |

IMPORTS AVG 46.51 CNS/GJ

showing PRICE (CN3/G]) +

First time Canadians could access a
comprehensive dataset of Canadian Import & Export Points
energy imports and exports in a

[Bc| [aB] [sk] [m8] L ON| ‘qc| [ NB. CAN |
single place. [ - o0 o0 M) M o0 o0 a0 D
i n
) CONFIDENTIALITY - dnn i bt i i SO = tierefand wick
Ol ol O D) (1) 0 '0) (1)
S imports into Canada Kingsgate Cardston Logimis Sprague Corunna Courtright Heghatsr Canapart ;ﬁ i
e, i
Aden:— port - =
L == exports from Canad: = = ) _
xports from Canada ; ; o ‘_! ) T -‘ '
Fort ~ il Napier- St
s ] Franmes i vm Stephen
IMP  EXP CNS/G)
: D O -y )
0 Reagan~ North Miagara™  Djibway Philips-—
05 Fiold Partal Falls Windsor biarg
Py 205 - 15 h
- P 15 - 35 0] O] (1) i)
Slerra Willow - Rainy " Samnia
i P 35 - 55 Crek Rivar
P
-l T
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IMPORTS and EXPORTS of +
ELECTRICITY .............................................
CRUDE OIL IMPORTS

IMPORTS AVG 46.51 CNgiﬁl
Imports/Exports
P P DO L ||||||I|IImII|I| |I|||mllln|rd|i1\_)rvmmun —
NATURAL GAS LIQUIDS k 18

REFIN. PETROLEUM PROD. : "F-..-.....'l.' I”l 'l'” $/6)
arranged by LOCATION + EXPORTS AVG 70.06 CNS/G,
12006 CHS 6] 2

showing PRICE (CN$/G)) =

HIGHLIGHTS (1/2)

Amalgamated data from several ' Import & Export Points
sources, internal and external. el i e Con] ol R )
Disconnect / lack of alignment ® EXPLANATIONS + _D @O 40 ) > a0 SO B0 e
. LICONFIDENTIALITY - don Hereford itk
between internal teams had : .'..._ % : .'., _, : i
considerable impact on costs. E.g. wm $ O PP OPET o4
late-stage data changes led to il i D O oL ONF O O
Wi o] Fmﬁ:‘z o N:m:r Smp;en
increased costs. - -
. . " c:ym Rﬂaﬁn"i'; Nnrﬂr;j 4 Nu.gml m’l; mmvs{'!'l
Review & learns led to strategies for 05 . G e b
. . >05 - 15
more efficient and accurate - W o5 -3 ol O (D =
i ; - W -i5 - 55 el iy Raify " Saria
communication between data - i e
experts, designers, and developers. i S
o
St Claar
-5
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i

Imports/Exports

HIGHLIGHTS (2/2)

Forced conversation about
confidentiality rules/norms.

Learned importance of data expert
involvement.

Merging external datasets requires
external updates in similar
timeframe; some external datasets
are no longer maintained.

IMPORTS and EXPORTS of +
ELECTRICITY

CRUDE OIL IMPORTS
CRUDE DIL EXPORTS
NATURAL GAS

NATURAL GAS LIQUIDS
REFIN. PETROLEUM PROD,
arranged by LOCATION +
showing PRICE (CN$/G)) +

® EXPLANATIONS +
I CONFIDENTIALITY -

¥

mports into Canada

Aden part
L == exports from Canada

IMP  EXP  CN$/G)

0
05
>05 - 13
- P 15 - 35
. W 35 - 55
- W G55

ﬂn-nquwaLhnIMMWMWWMM"MWNM|WMHHMgm~mmmm

Canada

MPORTS AVG 46.51 CN5/G)

by YEAR 1

7 W% 15 % 8

s ;
"-llll.l“.|.|‘F“I‘!IIH'IHIFFHFH DPORTS VG006 CNSJG)
— o
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Field Portal Folls Windsor
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5t Clair
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] 2 Backto
[ Keywords

Trends &
Definitions

Conditions

Featyre Theme v

Administrative

Damage Prevention
Emergency Management
Enforcement
Emvironmental Protection
Financial

Integrity Management
Management System
Safety Management
Security
Socio-Economic
Standard Condition

Made it possible to see and analyze
conditions’ trends over time by
feature (theme, status, etc.), across

ditions for Selected Region

. . Sunset Clause
regulated companies, and in I I
affected regions. ——- -
Companies In Selected Region:
Select a con r and return o company wiheel
Alliance Pipeline Ltd.
AltaGas Holdings Inc. for and on behalf of ..
Blackbird Energy Inc,
Conditions In Selected Region:
119 Instruments §26 Conditions
Effective Date: 2014-12-09 Instrument & AQ-003-XG-M94-59-94
Condition &1

Text: No later than 30 days from the issuance of this Grder, CNRL shall file
with the Board confirmation that all records pursuant to section 104 of C5A
2662-11 and sections 56(e) to 56{g) of the National Energy Board Onshare
Pipeline Regulations have been received from KEYERA.

AQ-003-XG-MI4-_,

MO-016-2014

i

=

0-001-X0-E10...

Projects by Compah(\‘r_}

AO-0071-KG-N296..,
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Conditions

HIGHLIGHTS (1/2)

First vis showing text-based data
and linked back to REGDOCS.
Most complex dataset to date.

Successful application of project
working group + steering committee
structure with project charter, status
reports.

Built capacity to add public-facing
location data to text data.

Cost overruns forced us to identify
non-essential features based on
analytics from other visualizations.

Projects by Compaﬁx:‘:

i+l

Canada

Back to
Keywords

Trends &
Definitions

Feature Theme v

Administrative

Damage Prevention
Emergency Management
Enforcement
Emvironmental Protection
Financial

Integrity Management
Management System
Safety Management
Security
Socio-Economic
Standard Condition
Sunset Clause

mll L

Companies In Selected Region:

Selecta Cofmg rdnd relurn (o company wheel

e Ltd.

AltaGas Holdings Inc. for and on behalf of ..
Blackbird Energy Inc,

Dttt Ershn s Prariad et

Conditions In Selected Region:
19 Instruments  §26 Conditions

Effective Date: 2014-12-09

ot #: AD-003-XG-M94-59-94
1

Text: No later than 30 days from the issuance of this Crder, CNRL shall file
with the Board confirmation that all records pursuant to section 10.4 of C5A
2662-11 and sections 56(e) to 56{g) of the National Energy Board Onshare
Pipeline Regulaticns have been received from KEYERA.

A LOOK BACK AT THE DATA VISUALIZATION
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Conditions

HIGHLIGHTS (2/2)
Accessibility still not fully supported

Feature

Canada

Back to
Keywords

Trends &
Definitions

Theme v

Administrative

Damage Prevention
Emergency Management
Enforcement
Emvironmental Protection
Financial

Integrity Management
Management System
Safety Management
Security
Socio-Economic

due to cost. (E.g. mobile interface
missing). Interface is visually
complex.

Standard Condition
Sunset Clause

mll L

Companies In Selected Region:

Selecta Cofmg rdnd relurn (o company wheel
Alliance Pipeline Ltd.
AltaGas Holdings Inc. for and on behalf of ..
Blackbird Energy Inc,

Dttt Ershn s Prariad et

Visualization updates daily, pulling
securely directly from ORCA. Built
on ETL lessons from incidents vis.

Conditions In Selected Region:
119 Instruments 826 Conditions

Built internal capacity to create web
service to securely send data to the
visualization.

Effective Date: 2014-12-09 ant & AD-003-%G-M94-59-94
Condition &1

Text: No later than 30 days from the issuance of this Crder, CNRL shall file
with the Board confirmation that all records pursuant to section 10.4 of C5A
2662-11 and sections 56(e) to 56{g) of the National Energy Board Onshare
Pipeline Regulations have been received from KEYERA.

Projects by Company *

A LOOK BACK AT THE DATA VISUALIZATION
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Layered Assets
(in progress)

A visual interface design that will
allow Canadians to see where
pipelines and facilities are in
Canada, regardless of who
regulates them.

What's Nearby?

SHOW ME: MIDSTREAM

— PIPELINES @)
< raaunes @)

GROUP BY: STATUS (Omsss» TYPE

CHOOSE A LAYER:

ABORIGINAL LANDS

SORT AREAS BELOW BY:
LENGTH OF PIPELINE
Siksika

T,

S

Puskiakiwenin

+———— inside region
———— inside circle

454 kms

2852 kms.

83 kms

122 kms

75 kms

192 kms

Canada

| £
REGULATED BY
AER L @)
NEB »

v

v

Z00OM 10

PROVINCE
SUMMARY OF AREA: 60801 AER REGULATED FACILITIES 119278.8 KMS OF AER REGULATED PIPELINES SAVED AREAS
10000 facilities | 5000 facilities | 500 facilities ki
h_d -
4053 ACTIVE 2318014 KMS OPERATING
|

w

1943 SUSPENDED 68982.66 KMS ABANDONED

~—

54805 OTHER 27116.8 KMS OTHER

00000+

ABOUT METHODOLOGY
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Layered Assets
(in progress)

HIGHLIGHTS

Design supports displaying
combined geospatial data from CER
and provincial regulators in one view
without merging databases (through
layering).

Ability to implement depends on
CER’s ownership/acquisition of
asset data (ADAP project).
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www.cer-rec.gc.ca

1-800-899-1265

Twitter: @CER_REC | @REC-CER




