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		Damages per 1000 tickets		2010		2011		2012		2013		2014		2015

		Michigan		5.7		4.9		5		4.5		4.6		5.3

		National		3.8		3.7		3.5		3.1		3		3

		Damages

		Michigan

		National

		Main Miles

		Michigan		55,917.10		56,163.40		56,495.50		56,904.80		57,367.30		57,866.90

		National		1,229,829.10		1,239,050.50		1,247,591.00		1,255,257.80		1,266,276.10		1,276,580.60

		Service miles

		Michigan		52,815.30		52,935.30		53,283.50		53,493.30		53,939.70		54,231.80

		National		872,518.00		882,000.00		890,409.60		894,339.70		902,879.20		912,653.80

		Excavation leaks

		Michigan		3,241		3,074		3,349		3,232		3,113		3,572

		National		73,796		71,906		73,383		70,259		73,757		78,010

		Leaks per Miles Main		2010		2011		2012		2013		2014		2015

		Michigan		0.0579608027		0.0547331536		0.0592790576		0.0567966147		0.0542643631		0.0617278617

		National		0.0600050853		0.0580331472		0.0588197574		0.0559717693		0.0582471706		0.0611085583

		Leaks per Miles Total		2010		2011		2012		2013		2014		2015

		Michigan		0.0298071228		0.0281763211		0.0305067454		0.0292758662		0.027967693		0.0318647763

		National		0.0351017204		0.0339011259		0.0343231896		0.0326847235		0.0340026369		0.0356334616
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Spatial Analytics: Optimizing Leak Abatement with
Natural Gas Locational Services

NARUC Summer Meetings - July 26, 2016




A small fraction of sites and components
contributes the majority of emissions.

100% |
90%
¢ Well pads n
0 |
80% M Gathering stations - ¢
issi i n,e
70% A Transmission & storage stations . A*
® Local distribution pipeline leaks | P
g 60% —
.g | L g
2 Bi <o
g . L e
% 50% * @
2 L e
]
S * 9
g 40% .
30%
20%

10%

0% S T
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percent of sites




' Methane Mapping

Methane Leaks
T Low: 700 io 8,000 liters/day
€  Medium: 9,000 to 80,000 lters/day
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Overlap of Utility Pipes and Observed Data
from EDF Methane Mapping

Overlap of Utility Pipes and Verified Leaks
from EDF Methane Mapping

Observed Readings

Clusters of readings that confribute to one verified leak of the following size:
[ 700 o 2,000 ntersigay

I 5.000 to 50,000 itersiday

I 1o than 50,000 Bersiday

: Gnd No.

—— Uty Plpes

Verified Leaks

O 700 to 9,000 litersiday
. . e .
@ 0,000 to 60,000 liters/day Estimated Tnta_l Flow Rate: 34.6 (+/- 6.0*) Limin
@ More than 60,000 liters/day Number of Verified Leaks: 12
Miles of Pipe: 7.4 miles

i ve. g .
Usility Fi Flow Rate/Mile Pipe: 4.7 (+/- 0.8*) Liminimile
fy Fipes Rank: 17

=

.
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* Represents 35% confidence of true leak rate
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Thess maps only show readings that overap with utility pipes.
Other recorded data is not represented.




Leak-Prone Pipe / Replacement Grid Flow Ranking

Mo. Verified Leaksin  Total Estimated Flow Measure of Miles of UPCI Pipein Estimated Flow Rate Measure of Rank By Total Rank by Estimated

Grid Drive Order Grid Rate (L/min) Uncertainty Grid (L/min) per Mile  Uncertainty Estimated Flow Rate Flow Rate per Mile
Al 1 10 1420 26494 183 7.36 1.40 5 12
A2 2 17 88.7 1436 16.8 5.58 0.85 7 14
A4 3 b 30.2 7.40 34 774 1580 17 ]
A7 4 13 806 1508 24 3.78 0.63 g 19
B-2 5 12 455 7.88 8.3 5.17 050 15 15
B-3 B 8 884 1875 187 473 1.00 11 16
B-5 7 22 1833 2345 83 1971 252 1 1
B-7 8 12 346 5.99 74 468 0.81 16 17
B-8 8 24 166.8 2043 113 1476 121 2 3
C-1 10 13 1423 2368 171 8.32 138 4 7
0-5 11 8 242 513 3.2 7.56 160 19 11
0-6 12 0 00 M/A 7.2 0.00 N/A 20 20
0-8 13 26 1639 1929 87 16490 149 3 2
F-2 14 16 555 8.33 7.3 7.60 114 14 10
F-3 15 11 BA.6 12.05 83 7.16 130 12 13
F-6 16 4 273 8.34 B.5 428 1.28 13 18
G-1 17 830 2278 i1 13.10 3.21 8 4
H-2 13 10 83.5 16.79 11 8.05 153 10 g
H-4 19 5 B0.6 16.26 6.2 877 262 13 b
H-& 20 19 1029 1416 8.8 1169 161 B 5
Total Estimated Flow Ratel 1,705.40

PSE&G using data after applying Hazard Index algorithm to prioritize parcels



New locational methods and sensors (e.g.,
Picarro) being integrated by utilities

« PG&E, CenterPoint Energy, EDF UNU analysis finds 3 to
5 times more leaks than standard (e.g., Fl)

¢ Integration of Current Systems
o Assessment Tool (Picarro Technology)

Soil Data

GIS

Historical Leak Data

DIMP Data

Source: CenterPoint Energy Presentation
July 2015



How spatial analytics can empower asset management
for gas utility companies pwc - April 2016

* “By integrating spatial analytics’ predictive modelling with risk-based
Integrity management programs, utilities can meaningfully improve their
asset integrity, investment decisions and deployment of people,
processes and technologies.” —Source: PWC

Figure 2: Spatial analytics modeling steps
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48-72 Hours

170 Million/Yr | OnecCall Utility ~ Marked By

Locate Requests @ a— ~ 70% Contractor
| Peemsewersss | 30% In House
Cable/Fiber '

Know what's below.
2014 Data Gall &) before you dig.



If we were an airline...

200,000,000 Locates 560,000

Per Year Damages Per Year

Records
Excavator 44,800
280,000
Locator
i ‘ 95,200
No 811 Call
140,000
CGA DIRT Report 2015
Overall 811 Locator Like Airline
~99% 99.97% 99.999997%
95,000 600

We would crash 10 Planes / week
Need to Be Better Where Risk is High
Use Data / Technology To Keep Costs Down

THE LEADER IN DAMAGE PREVENTION
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Tools Available T

Other 8%

Excavation

Communication

@ GOLD SHOVEL STANDARD ‘

Quialification 7'5 TB |/ Da\; Gl etore you i,

Education

THE LEADER IN DAMAGE PREVENTION




Terabytes of Data to Focus Efforts

+4B (+2%) A

+258 {+10%) &

99.97%

-863 (-2%) ¥

+3 367 (+10%) A

571 (A4%)Y

BT (-1%) ¥

JMomw 4 » A
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MTD ‘Expense MTD (5K) “Current Status
QR Total . .
5,147 ., 1,804 . e
. . e 14,772 3,601
Real Time Information 4,033 R
o . . . L1 Investigations. Report
Slice and Dice” Large - 1,829 4570 4
T2 (RIS : A4 Ewmimatos Invassigate
Data i -12 1,770 4
529 ., e OB e - L= R
-13 2,976 5

Improves Decision Making Wl ams 2596 -

THE LEADER IN DAMAGE PREVENTION



Share Data: Communicate: Educate

< 100% -

Real Time Data e

> Ve
L0 Co Color Codes

Pictures, Video 99409217

Z-MNOV 1158
" Proposed excavation

Notes T .

I
23 = Temporary survey markings /
7O4BTBITL porary y 9 Seand R (25 !

Red
. Electric power lines, cables, conduit and
=3 lighting cables l.lvll::LL/
63360269 < =
- < 3 Yellow
)] Gas, oil, steam, petroleum, or gaseous

EfflCIent 4-MNov (W " materials

=D ER Orange

A1945207F @ communication, alarm or signal lines,
oW 110032 cables, or conduit

orin @ B

741802581 Potable water

Purple
O Reclaimed water, irrigation, and slurry NI

Economic cmem © .
S e g Green

U p S I d e FO r 5-MNov (Tt Sewers and drain lines
Excavators

Street View
Integration




Excavat | on Iv' et hﬁ%ﬁional Excavation

GAS




Boots on the Ground Where Required 5T

Technology to ldentify

High
Consequence
Area

Field Action
to Mitigate
Risk

0. ~

50% of the Risk in 15% of the Digs

THE LEADER IN DAMAGE PREVENTION



Gas Locating Performance

USIC At Fault
Locates/Damage

10 x performance —

THE LEADER IN DAMAGE PREVENTION



nationalgrid

HERE WITH YOU. HERE FOR YOU.

Damage Prevention

Robert DeMarinis

NARUC Meeting
July 26, 2016




nationalgrid

An International Energy Company HERE WITH YOU. HERE FOR YOU.

UK Electric

National Grid oB
Gas and Electric
Sewicn .Mm

UK Gas

LEGEND:

SERVICE AREAS

ELECTRIC

6AS : ‘ f

=== B

BOTH GAS AND ELECTRIC S J__i‘- ail. 3,700 MW Electricity
E— Generation

MINDR CIVIL

DIvisIoN
STATE BOUNDARY = —

29



nationalgrid

DEI ag e Preven t| on Data HERE WITH YOU. HERE FOR YOU.

National Grid Damage Rate History
6.00 - New York State

5.00 14

4.00 ~

3.00 A ® New York State

4.13
3.36
2.66 2.65 Damage Rate
2.45 o
2.00 - : 2.15 2.18
1.89
1.00 14

0.00

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 YTD 2016

30



nationalgrid

Dam ag e Preven t| on Data HERE WITH YOU. HERE FOR YOU.

Long Island Root Cause Breakdown
YTD June 2016

Excavator Error M No Calls

(Third Partie 32%
41% [
| ®  Mismark -

Locator Error

(Locating
-~ Personnel)
Excavator Error 6%
(Company/Contractor
5%

Mismark - Maps & Records
16%

31
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HERE WITH YOU. HERE FOR YOU.
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Grader/Scraper

7 Trencher
Drilling

‘?T Hand Tools

Backhoe/Trackhoe

Directional Drill
Auger

/




Long Island "No Call" Damages

Type of Work / County nationalgrid
June 2016

HERE WITH YOU. HERE FOR YOU.

33



Long Island "Repeat Offender"

Excavator At-Fault Damages nationalgrid
June 2016

HERE WITH YOU. HERE FOR YOU.
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Damage Prevention Initiatives & nationalgrid

Partn ers h | pS HERE WITH YOU. HERE FOR YOU.

o Utllity
e L ocate & Markout Contractor
e Municipality/Reqgulator

e One Call Centers

35



nationalgrid

Pu b I | C Safety Awareness HERE WITH YOU. HERE FOR YOU.

e Schools

» First Responders — [EETR
* E-learning Training system-wide et o

 Annual PPAP Mailing

e Consumers along the ROW (IMP)
» Excavators

* Emergency Officials

* Public Officials

' Natural gas
safety training
' certification

e Other Outreach

* Cross bore safety - plumbers
o Carbon Monoxide safety

36



Damage Prevention Initiatives &

Partnerships

e 3" Party Watchguard
e Pole Wraps

e 8-day Patrol Cycle

e Ultrasonic Proximity
Sensors

e Drones

nationalgrid

HERE WITH YOU. HERE FOR YOU.

DESTRUCTION OF THIE SIGN VIOLATES
. FEDERAL LAW

WARNING
GAS PIPES

IN AREA
CALL BEFORE DIGGING

-a':.:'.':..

IN THE CASE OF EMERGENCY CALL

NATIONAL GRID 1-866-289-8682 TOLL FREE :

37
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Damage Prevention Initiatives & nationalgrid

Part ners h | p S HERE WITH YOU. HERE FOR YOU.

e Damage
Prevention Advisor
Program

e Ticket Risk
Analysis

39



Damage Prevention Initiatives & nationalgrid

Partnerships

HERE WITH YOU. HERE FOR YOU.

e Municipalities
e Permit Requirement

e Regulators
e |nvestigations
e Repeat Offenders
e Enforcement

nationalgrid

Proposed Permit Language for 753 Reguirements

The contractor is cautioned to the possible presence of underground
utilities in the project area. Under Rules set forth in 16 NYCRR Part 753
(Code Rule 753), the contractor must obtain a full mark-out of underground
utility lines by calling 811 at least 2 business days in advance but no more
than 10 business days prior to the start of any work. Failure to have a valid
and active markout request that covers you every day of your project may
void this permit.

40



Damage Prevention Initiatives &
Partnerships

Education/Outreach
e TV, Radio, Seminars
NY Mets Partnership - 8/11 Day

Kaowwhats below, Call /1! betors you dig.

NewYorkgy

Know what's below,
Call before you dig.

nationalgrid

HERE WITH YOU. HERE FOR YOU.




Damage Prevention Initiatives & nationalgrid
Partnerships

Why the Mets?

HERE WITH YOU. HERE FOR YOU.

Why SNY?
e Long Island contractors are: « MGH and New York 811 conducted an
—  42% more likely than general excavator survey and learned:

public to attend a Mets game _

— 5% more likely than the general
public to attend a Yankees game _

85% of respondent contractors said they
watch television in the evenings

Mets broadcasts are among the top-rated
primetime programs in the NY market during
the spring/summer for Men 25-54

42



Damage Prevention Initiatives &
Partnerships

hefore you dig

nationalgrid

HERE WITH YOU. HERE FOR YOU.
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Damage Prevention:
A Shared Data Approach

Kevin Hopper, Dig Safely New York, Inc.

Cali 811

www.DigSafelyNewYork.com (etoreyoudig






Data Silos

CaIIBﬂ

www.DigSafelyNewYork.com (eforeyoudig
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Each Silo Is Only Part of The Story

It’sa
Fan!

www.DigSafelyNewYork.com befor youdig



Damage Reporting System

NYSEG RG&E

Damage Reporting
System

nat|onalgr|d

HERE WITH YOU. HERE FOR YOU

CaIIS‘Ii

www.DigSafelyNewYork.com (eforeyoudig



Damage Collection Software

DSNY J Iinhouse | Dig Safely New York | Zimbra: Inbox ‘ X 811 Dig Safe Damage Tracking| Landing Dig Safely ﬁ

Dig Safely Damage System # Main Page & Tables ~ B Reports ~ A Damages ~ Q Search~ & Users~

Dashboard | Dig Safely

Q
o -ty NY' [# Logout

®.. . %

Total damages waiting to
be approved!

Total damages this year!

View Details 3]
View Details [+

Call811

www.DigSafelyNewYork.com (eforeyoudig




Dig Safely New York Member Portal

DSNY Inhouse | Dig Safely New... Zimbra: Inbox 811 Dig Safe Damage Tra... Exhibitor List DigTrack NTDS: Views - Dig Safel... S

Home > B NYGAS > [*] NTDS

[%] NTDS

WORKBOOK By Steven Cook
Views 12 Data Sources Subscriptions Detfails

0\ solectad Sort by: | Sheet (First-Last)

o — : - = mch—
= - - == .
3 -
General Filters - = =
£ - i
Tag g -
=
- - 5 -
T "
Only my favorites X | H
Only my recently viewed 1 ! k
i _—
NYGAS Neartime Dashboard i Damage Rate History Disposition Counts Disposition Breakouts Cause Classes Damages

|
R

LS

[EETECEr S LT

Tix Each Day Counting Tool Educational Outreach Causes by County Damagers Damage Responses

CaIIBH

www.DigSafelyNewYork.com (etoreyoudig




NYGAS Neartime Dashboard

Year to Date NYGAS Counts for July 23.

Damages DmgpT Mismark MMpT Self SelfpT Ex Err ErrpT No Call Nop T Stakeouts

NYSEG 2016 28 091 7 0.23 0 0.00 13 0.42 8 0.26 30725
Dama.. Dmgp.. Misma.. MMpT Self SelfpT ExEmr ErrpT NoCall NopT Stake..

NYSEG NYSEG / AUBURN GAS 2016 2 0.89 1 0.44 0 0.00 0 0 1 0 2254
NYSEG / BINGHAMTON GAS 2016 2 0.35 1 0.17 0 0.00 0 0 1 0 5,761
NYSEG/BREWSTER GAS 2016 419

NYSEG / ELMIRA GAS 2016 2 0.50 1 0.25 0 0.00 0 0 1 0 3,963

NYSEG / GENEVA GAS 2016 9 1.65 0 0.00 0 0.00 7 1 2 0 5,445

NYSEG / HORNELL GAS 2016 1 0.55 1 0.55 0 0.00 0 0 0 0 1,827

NYSEG / ITHACA GAS 2016 5 1.27 1 0.25 0 0.00 2 1 2 1 3,930

NYSEG / LIBERTY GAS 2016 548

NYSEG / LOCKPORT GAS 2016 5 1.74 1 0.35 0 0.00 4 1 0 0 2872

NYSEG / MECHANICVIL GAS 2016 1 5.59 0 0.00 0 0.00 0 0 1 6 179

NYSEG / ONEONTA GAS 2016 2,218
NYSEG / PLATTSBURGH GA.. 2016 1 0.76 1 0.76 0 0.00 0 0 0 0 1,309

Call811

www.DigSafelyNewYork.com (eforeyoudig




SAFETY TRAINING

Over the last five years excavator

training numbers have increased

as the number of damages per L

1,000 continue to decrease.

. Excavators Trained
. Damages/1000

CaIIBﬂ

www.DigSafelyNewYork.com (eforeyoudig
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