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Overall Reqgional Distribution Integrity Assessment Summary

Distribution Engineering has reviewed all of the findings in the annual Trend-Based Distribution System Integrity Analysis (System Integrity

Report) in accordance with our Distribution Integrity Management Plan (DIMP), and finds that the leak receipts have declined for two

consecutive years for NYS and MA. Rl has experienced the lowest amount of leak receipts in the last 10 years which is a testament that the
accelerated LPP replacement program is identifying the correct LLP for replacement. There are no immediate causes for concern that would

warrant changes to DIMP. Some anomalies were found and either explained as non-systemic or set up for continued research and/or

monitoring. These will be explained in notes to this report. Cl main break rates have decrease in every region. This is attributed to the mild
winter and to the Company’s effort to replace LPP and recondition large diameter Cl mains.

Below is a summary of the individual key integrity measure results for the eight (8) federal (PHMSA) filing entities that constitute National

Grid-US.

2017 System Integrity Report Summary

REGIONS
ITEMS

KEDNY

KEDLI

NMPC

BGC EGC

CCC

* Leak Receipts

»

* Workable Leak Backlog

* LPP Main and Seniice Inventories

IR IR

|| e
ala-

* Owerall Main Leak Rate

»

« Cast Iron Main Break Rate

No CI

-«

» Steel Main Corrosion Leak Rate

KIKIRIRCIRS

» @l -
- -

» Senvice Leak Rate

@ @ -

4

4

nationalgrid

f Increase

Slight Increase

s No Change

.v Decrease
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LEAK RECEIPTS,
REPAIRS AND BACKLOG

BY HDD TREND
(Main & Service)
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TOTAL LEAK RECEIPTS, REPAIRS & BACKLOG

INCLUDESALL TYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES
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TOTAL LEAK RECEIPTS, REPAIRS & BACKLOG

INCLUDESALLTYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES
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TOTAL LEAK RECEIPTS, REPAIRS & BACKLOG

INCLUDESALL TYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES
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TOTAL LEAK RECEIPTS, REPAIRS & BACKLOG

INCLUDESALL TYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES
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TOTAL LEAK RECEIPTS, REPAIRS & BACKLOG

INCLUDESALLTYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES
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TOTAL LEAK RECEIPTS, REPAIRS & BACKLOG

INCLUDESALL TYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES
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TOTAL LEAK RECEIPTS, REPAIRS & BACKLOG Eﬂﬂ

INCLUDESALL TYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES
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TOTAL LEAK RECEIPTS, REPAIRS & BACKLOG

INCLUDESALLTYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES
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INCLUDESALL TYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES
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Overall Reqgional Distribution Integrity Assessment Summary

New York City (KEDNY)

Leak receipts decreased.
Workable leak backlog decreased.
Leak prone main and service inventories continue to decline steadily.

Overall main leak rate increased, whereas steel main corrosion leak remained steady and Cast Iron
Main break rate is decreased

Service leak rate increased slightly .

Long Island (KEDLI)

Leak receipts decreased.
Workable leak backlog decreased.
Leak prone main and service inventories continue to decline steadily.

Overall main leak rate increased slightly. Steel main corrosion leak rate decreased and Cast iron main
break rate increased.

Service leak rate decreased.

Upstate NY (NMPC)

nationalgrid

Leak receipts decreased.
Workable leak backlog slightly increased.
Leak prone main and service inventories continue to decline steadily.

Overall main leak rate deceased. Steel main corrosion leak remained steady and Cast iron main break
rate slightly increased.

Service leak rate decreased.
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Overall Reqgional Distribution Integrity Assessment Summary

Boston (BGC)

. Leak receipts increased.
. Workable leak backlog slightly increased.
. Leak prone main inventories continue to decline steadily.
. Overall main leak rate decreased. Steel main corrosion leak rate slight increased. Cast iron main break
rate decreased.
. Service leak rate increased slightly.
Essex (EGC)
. Leak receipts decreased.
. Workable leak backlog decreased.
. Leak prone main and service inventories continue to decline steadily.
. Overall main leak rate decreased. Steel main corrosion leak rate and Cast iron main break rate both
decreased.
. Service leak rate increased slightly.
Colonial = Cape Cod (CCC)
. Leak receipts decreased.
. Workable leak backlog remained the same.
. Leak prone main and service inventories continue to decline steadily.
. Overall main leak rate increased slightly. Steel main corrosion leak rate decreased.
. Service leak rate decreased.

nationalgrid 18
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Overall Regional Distribution Integrity Assessment Summary

Colonial — Lowell (CLW)

. Leak receipts increased slightly.
. Workable leak backlog decreased.
. Leak prone main and service inventories decreased.
. Overall main leak rate increased slightly. Steel main corrosion leak rate and Cast iron main break rate
both increased slightly.
. Service leak rate increased slightly.
Rhode Island (RI)
. Leak receipts increased.
. Workable leak backlog increased.
. Leak prone main and service inventories continue to decline steadily.
. Overall main leak rate, Cast iron main break rate, and Steel main corrosion rate decreased.
. Service leak rate increased.

nationalgrid 19
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TOTAL LEAK RECEIPTS RATE
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LEAK RECEIPTS
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YEAR-END OPEN TYPE 3
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The objective of this section is to identify potential threats to the gas distribution pipeline. The
following categories of threats are considered for each gas distribution pipeline:

CORROSION - Used when gas is leaking from a hole, crack or porosity in the pipe or other gas-
carrying member and that condition was caused by corrosion (or graphitization for cast iron).

NATURAL FORCES - Used when the leak is directly caused by undermining, earth movement,
lightning, floods, washouts, frost heave, frozen components, etc.

EXCAVATION DAMAGE - Used when the leak is directly caused by current or previous physical
damage (impact) that can be attributed to someone.

OTHER OUTSIDE FORCE - Used only when the leak is directly caused by fire, explosion, electric
burn-throughs or a deliberate/willful act such as vandalism. Damage from vehicle or vessels not
engaged in excavation.

PIPE, WELD OR JOINT FAILURE - Used for leaks occurring on faulty material; such as faulty
bends, joint due to faulty manufacturing, faulty field welds/fuses or material damaged in transportation
or during installation.

EQUIPMENT FAILURE - Used for leaks caused by malfunction of control/relief equipment (including
valves, regulators or other instrumentation); stripped threads or broken pipe, couplings on nipples,
valves or mechanical couplings; seal failures on gaskets; O-rings or seal/pump packing.

INCORRECT OPERATION - used for a leak caused by operator error, inadequate safety
practices/procedures or failure to follow procedures.

Other - Used for leaks that are the result of deterioration (NOT corrosion) such as Cast Iron Joint
leaks, exceeding the normal service life or any other cause not covered above.
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Y$  TOTAL PROPERTY DAMAGES

PHMSA Incident data from 2010 to 2017

LI

Total Damages Cost $ 5,137,282

NYC

Total Damages Cost $ 3,032,220

OTHER OUTSIDE
FORCE DAMAGE, 12%

EQUIPMENT FAILURE,
% EXCAVATION DAMAGE,

22%

OTHER QUTSIDE FORCE
DAMAGE, 48% NATURAL FORCE
DAMAGE, 16%
INCORRECT OPERATION,
3%
INCORRECT
OPERATION, 59%
NATURAL FORCE
DAMAGE, 3%

OTHER INCIDENT
CAUSE, 24%

OTHER INCIDENT
CAUSE, 13%

UNY NY State

Total Damages Cost 5 276,388 Total Damages Cost $ 8,297,783

NATURAL FORCE EXCAVATION DAMAGE,
DAMAGE, 13% EQUIPMENT FAILURE, 9%

0% \

OTHER OUTSIDE FORCE
DAMAGE, 24%

INCORRECT
OPERATION, 37%

EXCAVATION
DAMAGE, 32% OTHER INCIDENT

OTHER INCIDENT CAUSE, 18%
CAUSE, 56%

NATURAL FORCE

DAMAGE, 11%
L _ |
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MA  TOTAL PROPERTY DAMAGES

PHMSA Incident data from 2010 to 2017

BGc cuc

Total Damages Cost $ 2,710,992 Total Damages Cost $ 491,756

INCORRECT OTHER INCIDENT
OPERATION, 18% CAUSE, 2%

OTHER OUTSIDE

FORCE DAMAGE, 4% NATURAL FORCE

DAMAGE, 50%

OTHER INCIDENT
CAUSE, 22%

EXCAVATION NATURAL FORCE
DAMAGE, 5% DAMAGE, 98%

MA
Total Damages Cost $ 3,202,748

INCORRECT
OPERATION, 16%.

OTHER OUTSIDE FORCE
DAMAGE, 3%

NATURAL FORCE
OTHER INCIDENT DAMAGE, 57%

CAUSE, 19%

EXCAVATION DAMAGE,

nationalgrid
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2017 SYSTEM INTEGRITY REPORT
||| TOTAL PROPERTY DAMAGES

PHMSA Incident data from 2010 to 2017

RI

Total Damages Cost $ 491,219
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“ﬂri TOTAL PROPERTY DAMAGES

PHMSA Incident data from 2010 to 2017
Total Damages Cost $ 8,297,783 Total Damageﬁt $ 3,202,748

EXCAVATION DAMAGE,
EQUIPMENT FAILURE, 9% INCORRECT
0% \ OPERATION, 16%
OTHER OUTSIDE FORCE

DAMAGE, 24% OTHER OUTSIDE FORCE
DAMAGE, 3%

NATURAL FORCE
OTHER INCIDENT DAMAGE, 57%

CAUSE, 19%

INCORRECT
OTHER INCIDENT OPERATION, 37%
CAUSE, 18%

EXCAVATION DAMAGE,
NATURAL FORCE 5%
DAMAGE, 11%

US-NGrid
RI Total Damages Cost $ 11,991,750
Total Damages Cost $ 491,219 EQUIPMENT FAILURE, 0% EXCAVATION DAMAGE, 8%

OTHER INCIDENT OTHER OUTSIDE FORCE
DAMAGE, 19%

CAUSE, 2% INCORRECT OPERATION,
30%

NATURAL FORCE QOTHER INCIDENT CAUSE,
DAMAGE, 98% 19%
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MAIN INVENTORY
TREND (MILES)

NYC

2,000
1,800

1,600
1,400
1,200
1,000
800
600
400 -
200

. 13008 2009 2010 2011 2012 2013 2014 2015 2016 2017
nationalgri

Note: See main breakdown in Appendix

Average Age
Of AINYC
Distribution Main:
49.94 Years

——Plastic

—-=-Cast Iron
-+~PROTECTED STEEL
—-<=UNPROT’D STEEL
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ll MAIN INVENTORY
TREND (MILES)

4,000

3,500 —

e~

2,500

2,000

1,500

1,000

500

. 13008 2009 2010 2011 2012 2013 2014 2015 2016 2017
nationalgri

Note: See main breakdown in Appendix

Average Age
Of All LI
Distribution Main:
39.69 Years

——Plastic

—-=-Cast Iron
-+~PROTECTED STEEL
—-<=UNPROT’D STEEL
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UPSTAT

5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

: .6008 2009 2010 2011 2012 2013 2014 2015 2016 2017
nationalgri

MAIN INVENTORY Average Age

Of All Upstate
TREND (MILES) Distribution Main:

39.07 Years

——Plastic

-=-Cast Iron

-+PROTECTED STEEL

—-<UNPROT’D STEEL

.\-.;+ »
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MAIN INVENTORY

NY STAT

Average Age
Of All NY State

TREND (MILES) Distribution Main:
12,000 41.48 Years
10,000
—e—Plastic
6,000 e ———a——a——p - Castlron
-+~PROTECTED STEEL
4,000 e —— UNPROT’D STEEL
2,000 i e

nationalgrid

Note: See main breakdown in Appendix

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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Bae MAIN INVENTORY
TREND (MILES)
3,000
2,500 -
2,000

1,500 )\)‘\N

1000 e = — —_—
500
{7y T {7y T ¥ T {7y T ) T {y T {7y — =0 T —

. 13008 2009 2010 2011 2012 2013 2014 2015 2016 2017
nationalgri

Note: See main breakdown in Appendix

Average Age
Of All BGC
Distribution Main:
52.01 Years

——Plastic

—-=-Cast Iron
—-+-Recond. Cast Iron
—<PROTECTED STEEL
-=UNPROT’D STEEL

-o-Other
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MAIN INVENTORY
TREND (MILES)
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nationalgri

Note: See main breakdown in Appendix

Average Age
Of All EGC
Distribution Main:
37.20 Years

——Plastic

—-=-Cast Iron
-+~PROTECTED STEEL
—-<=UNPROT’D STEEL
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nationalgri

MAIN INVENTORY
TREND (MILES)

Average Age
Of All Cape
Distribution Main:
28.41 Years

L —

F+/

e e

e

e —

N

Note: See main breakdown in Appendix
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Of All Lowell
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“A MAIN INVENTORY Average Age
TREND (MILES) Distribution Main:
6,000 43.66 Years

5,000 /

4,000 k/ ——Plastic

-=-Cast lron
3,000 -+Recond. Cast Iron
- — PROTECTED STEEL
2,000 M —~UNPROT’D STEEL
| T ’ . - : | -o-Other

1,000

= . | . | . | . | . | . | . | f | 1 | ‘_|

| 12008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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1,600

1,400
1,200
1,000
800
600
400

200

MAIN INVENTORY
TREND (MILES)

Average Age
Of All RI
Distribution Main:
44.48 Years

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

nationalgrid

Note: See main breakdown in Appendix
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-=-Cast Iron
——PROTECTED STEEL
—=UNPROT’D STEEL
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MAIN INVENTORY
TREND (MILES)
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14,000

12,000

10,000

8,000

6,000 W

4,000

2,000

= . | . | . | . | . | . | . | . | . | ._|

| _ 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
nationalgrid

Note: See main breakdown in Appendix

Average Age
Of All US-NGrid
Distribution Main:

42 .44 Years

——Plastic

—-=-Cast Iron
—-+-Recond. Cast Iron
——PROTECTED STEEL
—=UNPROT’D STEEL
-o-Other

——Ductile Iron
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MAIN INVENTORY

Long Island

NEW YORK

New York City

4,141 MILES
PROT'D
1,825 1,135
32% 27%
UNPROT'D
CAST STEEL
IRON 324
1,357
’ 8%
33% 0
Upstate
8,783 MILES
PROT'D
STEEL
3,522
PLASTIC 10%
4643 |
53%
UNPROT'D
CAST STEEL
IRON 212
406 2%
5%

nationalgrid

8.184 MILES
PROT'D
PLASTIC STEEL
3,763 1’1;17
46% 14%
UNPROT'D
CAST STEEL
IRON 3,013
261 37%
3%
All New York State
21,108 MILES
PROT'D
STEEL
PLASTIC 5.804
9731 27%
46%
UNPROT'D
CAST STEEL
'ZRO(;T 3549
1 O
T 17%
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MAIN INVENTORY

BGC
6,367 MILES
OTHER
5 PROT'D
PLASTIC 0% STEEL
2,533 974
40% 15%
UNPROT'D
STEEL
1,087
IRON 17%
1,768
28%
EGC
866 MILES
PLASTIC
444 PROT'D
51% STEEL
331
38%
CAST UNPROT'D
IRON STEEL
73 18
8% 2%

nationalgrid

MASSACHUSETTS

All Massachusetts State

11,105 MILES
OTHER
5 PROT'D
PLASTIC 0% STEEL
5431 - 2520
49% ///// 23%
UNPROT'D
STEEL
IRON 1219
1,930 1%
17%

Colonial Cape

2,475 MILES
PROT'D
PLASTIC - STEEL
1738 690
70% 28%
CAST  UNPROT'D
IRON STEEL
0 48
0% 2%

Colonial Lowell

1,397 MILES
PROT'D
STEEL
PLASTIC 526
716 38%
51%
UNPROT'D
CAST  STEEL
IRON 66
90 5%
(0)
0% 77
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MAIN INVENTORY

3

Rhode Island
3,205 MILES
PLASTIC PROT'D
1476 I STEEL
46% - 590
18%
CAST UNPROT'D
STEEL
IRON
395
745 Yy
23% °
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MAIN INVENTORY

NY SUMMARY - All States MA

21,108 MILES
PLASTIC PROT'D
9,731 STEEL
46% 5,804
27%
UNPROT'D
CAST STEEL
IRON 3,549
2,024 17%
10%
Rhode Island
3,205 MILES
PROT'D
PLASTIC - STEEL
1476 - 590
46% 19%
UNPROT'D
CAST STEEL
IRON 395
745 129%

23%

nationalgrid

11,105 MILES
OTHER
PLASTIC B o FROLP
5,431 -
49% 2,520
23%
UNPROT'D

CAST STEEL

IRON 1,219

1,930 11%

17%

National Grid-US

35,419 MILES

OTHER
PLASTIC 5

16,638
47%

CAST UNPROT'D
IRON STEEL
?539 5,163

0 15%
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2017 MAIN INVENTORY

U.S. COMPARATIVE SUMMARY

National Grid - US

35,419 MILES
OTHER
PLASTIC 5 :
16.638 0% PROT'D
4%0/ STEEL
0 8,913
25%
CAST
IRON UNPROT!
4.699 D STEEL
13% 5,163
15%

nationalgrid

2017 PHMSA Average

237 Companies with 500+ miles
4,921 MILES

OTHER
8
PLASTIC 0%

25;?/5 PROT'D
/ STEEL
g 1,844
37%

CAST UNPROT'D
IRON STEEL
95 219
2% 4%

Excluding National Grid miles of main
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National Grid Gas Distribution System
Average Age of Main by Legacy NG Company Reflects Expected
Northeast Pattern( i.e., old civilization areas and cast iron)

Average Main System Age

60 | 568 56.8 56.4 56.6 56.9 56.9 56.8 57.0
\/ \V/ W/ N\
[ % % X X
50.8
I 49.9 —%—NYC
L 50 |
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< i
(D)
L 42.6 42.8
S 417 414 415 418 42.2 424 414
§ 40 : .\‘___’_,4,/0———0/0’4‘\‘\::7 .
< i —
38.9 39.1
i 36.9 37.4 31.8 38.2 o7
L 357 36.3
30 [ 89 —m—-UPSTATE
- YEAR
20 1 1 1 1 1 1 1 1 1 )

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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National Grid Gas Distribution System
Average Age of Main by Legacy NG Company Reflects Expected
Northeast Pattern( i.e., old civilization areas and cast iron)

Average Main System Age

- 558 ,
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531 234 53.0
- 52.0
i —e—BGC
o 50 |
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w —A— LOWELL
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I
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National Grid Gas Distribution System
Average Age of Main by Legacy NG Company Reflects Expected
Northeast Pattern( i.e., old civilization areas and cast iron)

Average Main System Age
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Rate Case Supported “Leak-Prone” Main Replacement Levels

Years to LPP

Region 2017 Total 2017 Leak | Leaks/Miles of | Leaks/Miles of | $2017 Annual Planned (%2017 Annual Actual (2018 Annual Main
Main (Miles) Prone Main Total Main Leak Prone "Planned" |Replacement %| "Actual" |Replacement %| "‘Planned™ Elimination
(Miles) (Repair rate) | Main (Repair | Replacement | of Leak prone | Replacement | of Leak prone | Replacement based on
rate) (Miles) system (Miles) system (Miles) "Current"
annual plan
NYC 4,141 1,681 0.77 1.85 55.0 3.3% 57.1 3.4% 58.0 18
LI 8,184 3,274 0.12 0.28 115.0 3.5% 115.9 3.5% 135.0 18
Upstate NY 8,783 618 0.06 0.72 52.6 8.5% 53.8 8.7% 50.0 13
RI 3,205 1,124 0.26 0.73 53.7 4.8% 53.6 4.8% 60.0 18
BGC & EGC 7,233 2,946 0.98 2.16 116.0 3.9% 121.2 4.1% 115.0 22
CCC & CLW 3,872 203 0.07 0.84 43.0 21.1% 44.7 22.0% 40.0 9
"ﬂtﬂ: 1. Leaks per mile of total main excludes Excavation leaks.
2. Leaks per mile of Leak-Prone main (LPP) excludes Excavation leaks and Plastic leaks.
3. Leak-Prone Pipe = Unprotected steel (Bare & Coated) + CI/WI + Aldyl-A (MD, 1985 and prior) + Other.
4. Miles of Leak-Prone main replaced includes all Proactive programs ( Main Replacement program & System Reinforcement) and all
Reactive programs (Public Works, Water Intrusion & Leak/reactive).
5. Annual planned and actual replacement miles are CY.
6. Data sources are 2016 & 2017 US Gas Leak Prone Pipe Replacement Programs monthly reports from Gas Resource Management CMS.
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TOTAL MAIN LEAK REPAIRS

INCLUDING Damages

MAIN 3500
LEAK A 3,138
REPAIRS 3000 F

3174 3238

2500
—a—NYC
2000
: 1,473 —a—L|

1500 1570
1000 —a—UPSTATE

500

O 1 1 1 1 1 1 1 1 1 J
'08 '09 10 ‘11 ‘12 13 '14 15 16 17

YEAR

: - NOTE: Cast Iron Leak Count Total Individual Joint Repairs
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TOTAL MAIN LEAK REPAIRS

MAIN 9000
LEAK

REPAIRS 2000

7000
6000
5000
4000
3000
2000

1000

nationalgrid

INCLUDING Damages

Cast Iron Leaks Count Total Individual Joint Repairs

—a—-BGC

—a-EGC

—a— Cape

&= |_owell
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TOTAL MAIN LEAK REPAIRS

INCLUDING Damages

MAIN 10000

LEAK
REPAIRS
8000 f
6000 F
-8RI
4000 F
2517 2656
1,871 1716 1,663
2000 .-___-\.; —{— 1.102 1,216
w4 751 869
0
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
'08 '09 '10 '11 '12 '13 '14 '15 '16 '17
YEAR
: - NOTE: Cast Iron Leaks Count Total Individual Joint Repairs
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TOTAL MAIN LEAK REPAIRS

INCLUDING Damages

MAIN 20000 r
LEAK [
REPAIRS

16000 f

—8—-NY State
12000 | —a—MA

=R |
8000

4000

: - NOTE: Cast Iron Leaks Count Total Individual Joint Repairs
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TOTAL MAIN INVENTORY

“ve COMPARED TO

LEAK REPAIRS

TOTAL MAIN INVENTORY TOTAL MAIN LEAK REPAIRS
BY MATERIAL BY MATERIAL
4,141 MILES 3,238 LEAKS (including damages)
PLASTIC PROT'D PLASTIC
3204 STEEL 1%
27%
ALL
STEEL
CAST %
UNPROT'D IRON
CAST STEEL 92%
IRON 8%

33%

NOTE: Each Repair is Counted as an Individual Leak.
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TOTAL MAIN INVENTORY

“ COMPARED TO
LEAK REPAIRS
TOTAL MAIN INVENTORY TOTAL MAIN LEAK REPAIRS
BY MATERIAL BY MATERIAL
8,184 MILES 1,091 LEAKS (including damages)
PROT'D
STEEL
14% PLASTIC
12%
PLASTIC ALL
46% STEEL
CAST oo
UNPROT'D
STEEL IRON
CAST IRON 37% 20%

3%

NOTE: Each Repair is Counted as an Individual Leak.
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TOTAL MAIN INVENTORY

“PSTATE COMPARED TO

LEAK REPAIRS

TOTAL MAIN INVENTORY TOTAL MAIN LEAK REPAIRS
BY MATERIAL BY MATERIAL
8,783 MILES 701 LEAKS (including damages)
PROT'D CAST
STEEL IRON
40% 71% PLASTIC
PLASTIC 8%
53%
UNPROT'D
STEEL
CAST IRON 2% STAIéIéL
5% 21%

NOTE: Each Repair is Counted as an Individual Leak.
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TOTAL MAIN INVENTORY
NY Siate COMPARED TO
LEAK REPAIRS

TOTAL MAIN INVENTORY TOTAL MAIN LEAK REPAIRS
BY MATERIAL BY MATERIAL
21,108 MILES 4,858 LEAKS (including damages)
CAST
IRON
PROT'D 69%
PL;AGE/I ' STEEL PLASTIC

27% 4%

UNPROT'D

STEEL ALL
CAST 17% STEEL
IRON 26%

10%

NOTE: Each Repair is Counted as an Individual Leak.
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TOTAL MAIN INVENTORY

Bﬂe COMPARED TO

LEAK REPAIRS

TOTAL MAIN INVENTORY TOTAL MAIN LEAK REPAIRS
BY MATERIAL BY MATERIAL
6,367 MILES 6,917 LEAKS (including damages)
PROT'D CAST
PLASTIC STEEL IRON *
0% 15% 78% PLASTIC
2%
UNPROT'D
STEEL ALL
CAST IRON 1% STEEL
28%% 20%
natlona|grid NOTE: (*) Cl Leaks include WI & Other material Leaks. 94

Each Repair is Counted as an Individual Leak.
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TOTAL MAIN INVENTORY

Eﬂe COMPARED TO
LEAK REPAIRS

TOTAL MAIN INVENTORY TOTAL MAIN LEAK REPAIRS

BY MATERIAL BY MATERIAL
866 MILES 140 LEAKS (including damages)
PLASTIC B CAST
51% PROT'D IRON * PLASTIC
STEEL 73% 4%,

38%

IRON Y STEEL
9% 0 23%

NOTE: (*) Cl Leaks include WI material Leaks.
Leak Count Totals Individual Repairs.
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TOTAL MAIN INVENTORY

TOTAL MAIN INVENTORY

BY MATERIAL

2,475 MILES

PLASTIC
0% PROT'D
( STEEL

L 28%
UNPROT'D

STEEL

CAST IRON
0%

2%

nationalgrid

COMPARED TO
LEAK REPAIRS

TOTAL MAIN LEAK REPAIRS

BY MATERIAL

86 LEAKS (including damages)

PLASTIC
16%

CAST g

IRON

0%
ALL
STEEL
84%

NOTE: Leak Count Totals Individual Repairs
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TOTAL MAIN INVENTORY

COMPARED TO

LEAK REPAIRS

TOTAL MAIN INVENTORY

BY MATERIAL
1,397 MILES
PROT'D
PLASTIC STEEL

51% 38%

|

\

UNPROT'D
CAST STEEL
IRON 5%

6%

nationalgrid

TOTAL MAIN LEAK REPAIRS

BY MATERIAL

180 LEAKS (including damages)

PLASTIC

4% ALL

STEEL
37%

CAST
IRON *
58%
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TOTAL SERVICE INVENTORY TOTAL SERVICE LEAK REPAIRS

BY MATERIAL BY MATERIAL
568,846 SERVICES 1,412 LEAKS
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41%
UNPROT'D
STEEL
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COPPER
20% COPPER

22%

IMPORTANT: Service Repairs are identified by the service material. This is not necessarily the material that leaked.

¢ . - - - - - - - -
nat |Ona|g "d For example - a leak caused by corrosion of a steel valve or fitting on a plastic service is shown as a plastic service leak. 208
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INCLUDING Damages

TOTAL SERVICE INVENTORY TOTAL SERVICE LEAK REPAIRS

BY MATERIAL BY MATERIAL
544,174 SERVICES 1,834 LEAKS
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PROT'D 46%
PLA%TIC STEEL
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UNPROT'D STEEL
STEEL 52%
14%
COPPER COZP;ER
1% 0

IMPORTANT: Service Repairs are identified by the service material. This is not necessarily the material that leaked.

¢ . - - - - - - - -
na‘[ |Ona|g "d For example - a leak caused by corrosion of a steel valve or fitting on a plastic service is shown as a plastic service leak. 209
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TOTAL SERVICE INVENTORY TOTAL SERVICE LEAK REPAIRS

BY MATERIAL BY MATERIAL
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IMPORTANT: Service Repairs are identified by the service material. This is not necessarily the material that leaked.

¢ . - - - - - - - -
na‘[ Ionalg"d For example - a leak caused by corrosion of a steel valve or fitting on a plastic service is shown as a plastic service leak. 211
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Bac INCLUDING Damages

TOTAL SERVICE INVENTORY TOTAL SERVICE LEAK REPAIRS

BY MATERIAL BY MATERIAL
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STGE/EL COPPER STEEL
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IMPORTANT: Service Repairs are identified by the service material. This is not necessarily the material that leaked.

nat |Ona|g rid For example - a leak caused by corrosion of a steel valve or fitting on a plastic service is shown as a plastic service leak. 212
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Eac INCLUDING Damages

TOTAL SERVICE INVENTORY TOTAL SERVICE LEAK REPAIRS

BY MATERIAL BY MATERIAL
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64% PROT'D IRON
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IMPORTANT: Service Repairs are identified by the service material. This is not necessarily the material that leaked.

nat |Ona|g rid For example - a leak caused by corrosion of a steel valve or fitting on a plastic service is shown as a plastic service leak. 213
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GAPE INCLUDING Damages

TOTAL SERVICE INVENTORY TOTAL SERVICE LEAK REPAIRS
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IMPORTANT: Service Repairs are identified by the service material. This is not necessarily the material that leaked.

nat |Ona|g rid For example - a leak caused by corrosion of a steel valve or fitting on a plastic service is shown as a plastic service leak. 214
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TOTAL SERVICE INVENTORY TOTAL SERVICE LEAK REPAIRS

BY MATERIAL BY MATERIAL
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IMPORTANT: Service Repairs are identified by the service material. This is not necessarily the material that leaked.

nat |Ona|g rid For example - a leak caused by corrosion of a steel valve or fitting on a plastic service is shown as a plastic service leak. 215
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“A INCLUDING Damages

TOTAL SERVICE INVENTORY TOTAL SERVICE LEAK REPAIRS

BY MATERIAL BY MATERIAL
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General Data Correction

_ Explanation Needed
Discussed & Approved
2016 - 2017 DOT Comparisons NYC LI Upstate NY State
2017 2016 Delta(17-16) % 2017 2016 Delta(17-16) % 2017 2016 Delta(17-16) % 2017 2016 Delta(16-15)
Cast Iron 1,355 miles 1,413 miles -58 -4% 260 miles 276 miles -16 -6% 406 miles 453 miles -47 -10% 2,021 miles 2,142 miles -121
Reconditioned Cast Iron 2 miles 0 miles 2 NA 1 miles 0 miles +1 NA 0 miles 0 miles 0 NA 3 miles 0 miles 3
Plastic 1,325 miles 1,241 miles +84 7% 3,763 miles 3,603 miles +160 4% 4,643 miles 4,544 miles +99 2% 9,731 miles 9,388 miles +343
UP Bare Steel 324 miles 318 miles +6 2% 2,229 miles 2,305 miles -76 -3% 53 miles 55 miles -2 -4% 2,606 miles 2,678 miles -72
UP Coated Steel 0 miles 0 miles +0 0% 784 miles 787 miles -3 0% 159 miles 163 miles -4 -2% 943 miles 950 miles -7
Main Inventory Total UP Steel 324 miles 318 miles 5.91 2% 3,013 miles 3,092 miles -79 -3% 212 miles 218 miles -6 -3% 3,549 miles 3,628 miles -79
CP Bare Steel 0 miles 0 miles +0 0% 40 miles 40 miles +0 0% 0 miles 0 miles +0 0% 40 miles 40 miles +0
CP Coated Steel 1,135 miles 1,145 miles -10 -0.9% 1,107 miles 1,102 miles +5 0.5% 3,522 miles 3,530 miles -8 -0.2% 5,764 miles 5777 miles -13
Total CP Steel] 1,135 miles 1,145 miles -10 -1% 1,147 miles 1,142 miles 5 0% 3,522 miles 3,530 miles -8 0% 5,804 miles 5,817 miles -13
Other 0 miles 0 miles +0 0% 0 miles 0 miles +0 0% 0 miles 0 miles +0 0% 0 miles 0 miles +0
Ductile Iron 0 miles 0 miles +0 0% 0 miles 0 miles +0 0% 0 miles 0 miles +0 0% 0 miles 0 miles +0
TOTAL MAIN 4,141 miles 4,118 miles +23 0.6% 8,184 miles 8,113 miles +71 0.9% 8,783 miles 8,745 miles +38 0.4% 21,108 miles 20,976 miles +132
Corrosion 167 repairs 171 repairs -4 -2% 572 repairs 640 repairs -68 -11% 7 repairs 83 repairs -6 -7% 816 repairs 894 repairs -78
Natural Forces 101 repairs 111 repairs -10 -9% 73 repairs 75 repairs -2 -3% 90 repairs 74 repairs +16 22% 264 repairs 260 repairs +4
Excavation 39 repairs 36 repairs +3 8% 78 repairs 84 repairs -6 -7% 30 repairs 48 repairs -18 -38% 147 repairs 168 repairs -21
Other Qutside Force 5 repairs 9 repairs -4 600% 9 repairs 2 repairs +7 350% 3 repairs 4 repairs -1 NA 17 repairs 15 repairs +2
Main Leaks Material or Welds 0 repairs 0 repairs +0 #DIV/0! 35 repairs 37 repairs -2 -5% 6 repairs 10 repairs -4 -40% 41 repairs 47 repairs -6
Equipment 140 repairs 137 repairs +3 2% 218 repairs 343 repairs -125 -36% 49 repairs 107 repairs -58 -54% 407 repairs 587 repairs -180
Operations 0 repairs 0 repairs +0 0% 6 repairs 1 repairs +5 0% 0 repairs 0 repairs +0 0% 6 repairs 1 repairs +5
Other 2,786 | repairs | 2,710 | repairs +76 3% 100 repairs 117 repairs -17 -15% 274 repairs 375 repairs -101 -21% 3,160 repairs 3,202 repairs -42
TOTAL MAIN LEAKS 3,238 | repairs | 3,174 | repairs +64 2% 1,091 | repairs 1,299 | repairs -208 -16% 529 repairs 701 repairs -172 -25% 4,858 repairs 5174 repairs -316
Copper 111,065 sves 115,291 sves -4226 -4% 4,290 sves 4,973 sves -683 -14% 15,939 sves 16,501 sves -562 -3% 131,294 sves 136,765 sves -5471
Plastic 393,930 sves 385,825 sves +8105 2% 430,006 sves 421,376 sves +8630 2% 408,725 sves 401,394 svcs +7331 2% 1,232,661 sves 1,208,595 sves +24066
UP Bare Steel 26,896 sves 29,038 sves -2142 -1% 31,082 sves 31,180 sves -98 0% 28,535 sves 30,522 sves -1987 % 86,513 sves 90,740 sves -4227
UP Coated Steel 0 sves 0 sves +0 0% 46,919 sves 51,617 sves -4698 -9% 95,588 Sves 98,017 sves -2429 -2% 142,507 sves 149,634 svcs -7127
Total UP Steel| 26,896 Sves 29,038 Sves -2142.00 -7% 78,001 Sves 82,797 sves -4796 -6% 124,123 Sves 128,539 sves -4416 -3% 229,020 Sves 240,374 sves -11354.000
Senvice Inventory |CP Bare Steel 0 sves 0 sves +0 0% 12,743 sves 13,001 sves -258 -2% 0 sves 0 sves +0 0% 12,743 svcs 13,001 svcs -258
CP Coated Steel 36,955 sves 37,889 sves -934 -2% 21,885 sves 22,027 sves -142 -1% 14,710 sves 14,167 sves +543 4% 73,550 sves 74,083 svcs -533
Total CP Steel| 36,955 sves 37,889 sves -934.00 -2% 34,628 sves 35,028 sves -400 -1% 14,710 Sves 14,167 sves +543 4% 86,293 sves 87,084 svcs -791.000
Other 0 swes 0 swes +0 0% 0 sves 0 sves +0 0% 0 swes 0 sves +0 0% 0 sves 0 sves +0
Cast Iron / Wrought Iron 0 sves 0 sves +0 0% 0 S\vCs 0 sves +0 0% 417 sves 862 sves -445 -52% 417 svcs 862 svcs -445
TOTAL SERVICES 568,846 | svcs | 568,043 | svcs +803 0.1% 546,925 | svcs 544,174 svecs +2751 0.5% 563,914 sves 561,463 sves +2451 0.4% 1,679,685 sves | 1,673,680 | svcs +6005
Corrosion 288 repairs 256 repairs +32 13% 820 repairs 853 repairs -33 -4% 323 repairs 318 repairs +5 2% 1,431 repairs 1,427 repairs +4
Natural Forces 45 repairs 27 repairs +18 67% 3 repairs 4 repairs -1 -25% 30 repairs 46 repairs -16 -35% 78 repairs 7 repairs +1
Excavation 237 repairs 220 repairs +17 8% 391 repairs 445 repairs -54 -12% 272 repairs 270 repairs +2 1% 900 repairs 935 repairs -35
Service Leaks |Other Outside Force 60 repairs 51 repairs +9 18% 18 repairs 23 repairs -5 -22% 1 repairs 23 repairs -22 -96% 79 repairs 97 repairs -18
Excluding Above |Material or Welds 2 repairs 6 repairs -4 -67% 24 repairs 20 repairs +4 20% 21 repairs 29 repairs -8 -28% 47 repairs 55 repairs -8
Ground Leaks  |Equipment 774 repairs 722 repairs +52 % 565 repairs 580 repairs -15 -3% 196 repairs 254 repairs -58 -23% 1,535 repairs 1,556 repairs -21
Operations 6 repairs 0 repairs - 0% 2 repairs 1 repairs +1 0% 1 repairs 0 repairs +1 0% 9 repairs 1 repairs +8
Other 0 repairs 0 repairs +0 #DIV/0! 11 repairs 17 repairs -6 -35% 37 repairs 113 repairs -76 -67% 48 repairs 130 repairs -82
TOTAL SVC LEAKS 1,412 | repairs | 1,282 | repairs +130 10% 1,834 | repairs 1,943 | repairs -109 -6% 881 repairs 1,053 | repairs -172 -16% 4,127 repairs 4,278 repairs -151
Corrosion 288 repairs 256 repairs +32 13% 820 repairs 853 repairs -33 -4% 324 repairs 319 repairs +5 2% 1,432 repairs 1,428 repairs +4
Natural Forces 45 repairs 27 repairs +18 67% 3 repairs 4 repairs -1 -25% 34 repairs 49 repairs -15 -31% 82 repairs 80 repairs +2
Excavation 237 repairs 220 repairs +17 8% 391 repairs 445 repairs -54 -12% 272 repairs 290 repairs -18 -6% 900 repairs 955 repairs -55
Service Leaks | Other Outside Force 60 repairs 51 repairs +9 18% 18 repairs 23 repairs -5 -22% 19 repairs 24 repairs -5 -21% 97 repairs 98 repairs -1
Including Above |Material or Welds 2 repairs 6 repairs -4 -67% 24 repairs 20 repairs +4 20% 24 repairs 29 repairs -5 -17% 50 repairs 55 repairs -5
Ground Leaks | Equipment 774 repairs 722 repairs +52 % 565 repairs 582 repairs -17 -3% 198 repairs 265 repairs -67 -25% 1,537 repairs 1,569 repairs -32
Operations 6 repairs 0 repairs +6 0% 2 repairs 1 repairs +1 0% 1 repairs 0 repairs +1 0% 9 repairs 1 repairs +8
Other 0 repairs 0 repairs +0 #DIV/0! 11 repairs 17 repairs -6 -35% 53 repairs 113 repairs -60 -53% 64 repairs 130 repairs -66
TOTAL SVC LEAKS 1,412 repairs 1,282 repairs +130 10% 1,834 | repairs 1,945 repairs -111 -6% 925 repairs 1,089 repairs -164 -15% 4,171 repairs 4,316 repairs -145
;‘)’(:L'&;ZK E;;’v:rérx:'g f‘e Zf"’fce) 4650 | repairs | 4,456 | repairs +194 4% 2925 | repairs | 3242 | repairs 317 -10% 1410 | repairs | 1754 | repairs 344 -20% 8,985 repairs | 9452 | repairs -467
Total Leak Repalrs (Main & Senvice) 4,650 | repairs | 4456 | repairs +194 4% 2,925 | repairs | 3,244 | repairs 319 -10% 1454 | repairs | 1,790 | repairs 336 -19% 9,029 repairs | 9490 | repairs -461
Including Above Ground Leak
Workable Backlog As of 12/31 8 leaks 23 leaks -15 -65% 0 leaks 0 leaks +0 #DIV/O! 8 leaks 21 leaks -13 0% 16 leaks 44 leaks -28
UFG (Net) 2.0% 1.8% 0.002 11% 4.0% 3.3% 0.01 21% 2.6% -0.6% 3.20% -533% 2.4% 2.7% -0.30%
Average Service Length (Ft) 450 | ft 450 | ft +0 0% 650 | ft 65.0 t +0 0% 729 [ ft 730 [t 0.1 0% 60.9 [ it 609 | ft -0.02
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General Data Correction

] Explanation Needed
Discussed & Approved
2016 - 2017 DOT Comparisons BGC EGC cce CLw MA
2017 2016 Delta(17-16) | % 2017 2016 Delta(17-16) | % 2017 2016 Delta(17-16) | % 2017 2016 Delta(17-16) | % 2017 2016 Delta(16-15) | %
Cast Iron 1,768 | miles | 1834 | miles -66 -3.6% 73 miles 76 miles -3 -4.0% 0 miles 0 miles +0 NA 90 miles 9% miles -6.009 -6.3% 1930 | mies | 2006 | miles -5 -4%
Reconditioned Cast Iron 5 miles 5 miles +0 0.0% 0 miles 0 miles +0 NA 0 miles 0 miles +0 NA 0 miles 0 miles +0 NA 5 miles 5 miles +0 NA
Plastic 2,533 miles 2,389 miles +145 6.1% 444 miles 440 miles +4 0.9% 1,738 miles | 1,704 | miles +34 2.0% 716 miles 693 miles +22.422 3.2% 5,431 miles 5,225 miles +205 4%
UP Bare Steel 651 miles 695 miles -44 -6.3% 9 miles 9 miles -0 0.0% 32 miles 4 miles -12 -21.0% 18 miles 19 miles -1 -5.3% 710 miles 768 miles -57 %
UP Coated Steel 436 miles 450 miles -14 -3.1% 9 miles 9 miles -0 0.0% 16 miles 21 miles -6 -28.3% 48 miles 51 miles -3 -5.9% 509 miles 532 miles -23 -4%
Mein Inventory Total UP Steel| 1,087 miles 1,145 miles -58 -5.1% 18 m?les 19 m?les -0 0.0% 48 mﬁles 66 m?les -18 -21.4% 66 miles 70 miles -4 -5.7% 1219 m?les 1,299 m?les -80 -6%
CP Bare Steel 123 miles 125 miles 2 -1.6% u miles 12 miles 0 0.0% 8 miles 8 miles +0 0.0% 1 miles 1 miles +0 0.0% 143 miles 145 miles 2 -1%
CP Coated Steel 851 miles 863 miles -12 -14% 320 miles 320 miles -1 -0.3% 682 miles 699 miles -17 -2.4% 525 miles 535 miles -10 -1.9% 2,311 miles 2,417 miles -40 -L7%
Total CP Steel| 974 miles 988 miles -14 -1.4% 331 miles 332 miles -1 -0.3% 690 miles 707 miles -17 -2.4% 526 miles 536 miles -10 -1.9% 2,520 miles 2,562 miles -42 -2%
Other 0 miles 0 miles +0 0.0% 0 miles 0 miles +0 NA 0 miles 0 miles +0 NA 0 miles 0 miles +0 NA 0 miles 0 miles +0 NA
Ductile Iron 0 miles 0 miles +0 NA 0 miles 0 miles +0 NA 0 miles 0 miles +0 NA 0 miles 0 miles +0 NA 0 miles 0 miles +0 NA
TOTAL MAIN 6,367 miles 6,360 miles +6 0.1% 866 miles 866 miles +0 0.0% 2,475 miles 2,476 miles - 0.0% 1,397 | miles 1,394 | miles +3 0.2% 11,105 miles 11,097 miles +8 0.1%
Corrosion 1068 | repairs 720 repairs +348 48.3% 12 repairs 35 repairs -23 -65.7% 48 repairs 62 repairs -14 -22.6% 64 repairs 2 repairs +32 100.0% 1192 | repairs 849 repairs +343 40%
Natural Forces 257 repairs 282 repairs -25 -8.9% 1 repairs 4 repairs -3 -75.0% 0 repairs 0 repairs +0 NA 7 repairs 7 repairs +0 0.0% 265 repairs 293 repairs -28 -10%
Excavation 65 repairs 3 repairs -8 -11.0% 10 repairs 5 repairs +5 100.0% 26 repairs 23 repairs +3 13.0% 1n repairs 4 repairs +7 175.0% 112 repairs 105 repairs +7 %
Other Quitside Force 2 repairs 1 repairs +1 100.0% 1 repairs 0 repairs +1 NA 0 repairs 0 repairs +0 NA 0 repairs 0 repairs +0 NA 3 repairs 1 repairs +2 200%
Main Leaks  [Material or Welds 6 repairs 19 repairs -13 -68.4% 0 repairs 0 repairs +0 NA 3 repairs 1 repairs +2 200.0% 0 repairs 0 repairs +0 NA 9 repairs 20 repairs 11 -55%
Equipment 447 repairs 307 repairs +140 45.6% 2 repairs | 22 | repairs +5 2.1% 7 repairs 7 repairs +0 0.0% 33 repairs 23 repairs +10 43.5% 514 repairs 359 repairs +155 43%
Operations 5 repairs 0 repairs +5 NA 0 repairs 0 repairs +0 NA 0 repairs 0 repairs +0 NA 0 repairs 0 repairs +0 NA 5 repairs 0 repairs +5 #DIVIO!
Other 5067 | repairs | 3,054 | repairs +2013 65.9% 89 repairs 67 repairs +22 32.8% 2 repairs 6 repairs -4 NA 71 repairs 21 repairs +50 238.1% 5229 | repairs | 3148 | repairs +2081 66%
TOTAL MAIN LEAKS 6,917 | repairs | 4,456 | repairs +2461 55.2% 140 | repairs | 133 | repairs +7 5.3% 86 repairs 99 repairs -13 -13.1% 186 | repairs 87 repairs +99 113.8% 7,329 | repairs | 4,775 | repairs +2554 53%
Copper 8,534 Sves 8,828 Swes -294 -3.3% 0 sves 0 SVCs +0 0.0% 0 sves 0 Sves +0 NA 1 sves 1 Swes +0 0.0% 8,535 Sves 8,829 sves -294 -3%
Plastic 288814 | sws | 275836 | swcs +12978 4.7% 33103 | sws | 32496 | sws +607 19% 86,137 | sws | 83,688 | sws +2449 2.9% 51,348 | sws | 49651 | sws +1697 3.4% 459,402 | swcs | 441671 | sws +17731 4%
UP Bare Steel 78,900 SVCS 82,762 SVCS -3862 -4.7% 3,650 SVCS 3,798 SVCs -148 -3.9% 1424 SVCS 1,557 SVCS -133 -8.5% 1,538 SVCS 1,681 SVCS -143 -8.5% 85,512 SVCS 89,798 SVes -4286 -5%
UP Coated Steel 19,973 S\Cs 21,135 Swes -1162 -5.5% 646 SVCS 659 S\CS -13 -2.0% 1,893 S\vCs 2,065 SVCs -172 -8.3% 3,223 Swes 3,424 Sves -201 -5.9% 25,735 S\CS 21,283 S\CS -1548 -6%
Total UP Steel| 98,873 | sws | 103,897 | sws -5024 -4.8% 4,29 sves | 4457 | sws -161 -3.6% 3317 sves 3,622 sves -305 -8.4% 4761 | sws | 5105 | sws -344 6.7% | 111,247 | sws | 117,081 | sws -5834 -5%
Service Inventory [CP Bare Steel 0 s\es 0 s\es +0 NA 0 sves 0 Sves +0 NA 0 sves 0 sves +0 NA 0 SVcs 0 s\es +0 NA 0 sves 0 Sves +0 NA
CP Coated Steel 29271 | sws | 30,358 | swcs -1087 -3.6% | 4638 | sws | 4693 | sws -55 -12% | 18178 | sws | 19,065 | sws ! -47% | 19449 | sws | 20213 | sws -3.8% | 71536 | sws | 74329 | sws -2193 -4%
Total CP Steel| 29,271 Swes. 30,358 Sves -1087 -3.6% 4,638 swes | 4,693 Sves -55 -1.2% 18178 | sws | 19,065 | sws -887 -4.7% 19449 | sws | 20213 | sws -3.8% 71,536 Sves 74,329 Swes -2793 -4%
Other 80,045 | sws | 84,056 | swcs -4011 -4.8% | 10059 | sws | 7,419 | sws _ 35.6% 9743 | sws | 9833 | sws -90 -0.9% 1966 | sws | 1661 | sws 184% | 101,813 | sws | 102969 | sws -1156 -1%
Cast Iron / Wrought Iron 1,368 SVCS 1,414 SVCS -46 -3.3% 4 SVCS 4 SVCS +0 0.0% 15 SVCS 16 SVCS -1 -6.3% 0 S\VCS 0 SVCS +0 NA 1,387 SVCS 1,434 SVCS -47 -3%
TOTAL SERVICES 506,905 | sves | 504,389 | svcs +2516 0.5% 52,100 | sves | 49,069 | svcs +3031 6.2% | 117,390 | svcs | 116,224 | svcs +1166 1.0% 71525 | sves | 76,631 | svcs +894 1.2% 753920 | sves | 746,313 | svcs +7607 1.0%
Corrosion 1,637 | repairs | 1,089 | repairs +548 50.3% 58 repairs | 42 | repairs +16 38.1% 31 repairs 34 repairs -3 -8.8% 74 repairs 52 repairs +22 42.3% 1,800 | repairs | 1217 | repairs +583 48%
Natural Forces 30 repairs 109 repairs -79 -72.5% 1 repairs 0 repairs +1 NA 0 repairs 2 repairs -2 -100.0% 0 repairs 0 repairs +0 NA 31 repairs 111 repairs -80 -12%
Excavation 297 repairs 366 repairs -69 -18.9% 28 repairs | 18 | repairs +10 55.6% 93 repairs | 115 | repairs -2 -19.1% 51 repairs 39 repairs +12 30.8% 469 repairs 538 repairs -69 -13%
Service Leaks  [Other Outside Force 16 repairs 16 repairs +0 0.0% 0 repairs 0 repairs +0 NA 1 repairs 0 repairs +1 NA 0 repairs 2 repairs 2 NA 17 repairs 18 repairs -1 -6%
Excluding Above | Material or Welds 13 repairs 4 repairs 31 -70.5% 3 repairs 0 repairs +3 NA 3 repairs 0 repairs +3 NA 0 repairs 1 repairs -1 NA 19 repairs 45 repairs -26 -58%
Ground Leaks  |Equipment 693 | repairs | 592 | repairs +101 17.1% 81 | repairs | 63 | repairs +18 28.6% 176 | repairs | 194 | repairs -18 -9.3% 102 | repairs | 99 | repairs +3 3.0% 1052 | repairs | 948 | repairs +104 11%
Operations 1 repairs 3 repairs -2 -66.7% 0 repairs 0 repairs +0 NA 0 repairs 0 repairs +0 NA 0 repairs 0 repairs +0 NA 1 repairs 3 repairs 2 -67%
Other 166 repairs 3% repairs -230 -58.1% 3 repairs | 10 | repairs -7 -70.0% 17 repairs 5 repairs +12 240.0% 4 repairs 5 repairs -1 -20.0% 190 repairs 416 repairs -226 -54%
TOTAL SVC LEAKS 2,853 | repairs | 2,615 | repairs +238 9.1% 174 | repairs | 133 | repairs +41 30.8% 321 | repairs 350 | repairs -29 -8.3% 231 | repairs | 198 | repairs +33 16.7% 3579 | repairs | 3,296 | repairs +283 9%
Corrosion 1637 | repairs | 1,089 | repairs +548 50.3% 58 repairs | 42 | repairs +16 38.1% 31 repairs 34 repairs -3 -8.8% 74 repairs 52 repairs +22 42.3% 1800 | repairs | 1217 | repairs +583 48%
Natural Forces 30 repairs | 109 | repairs -9 -72.5% 1 repairs 0 repairs +1 NA 0 repairs 3 repairs -3 -100.0% 0 repairs 0 repairs +0 NA 31 repairs 112 | repairs -81 -12%
Excavation 280 repairs 366 repairs -86 -23.5% 28 repairs | 18 | repairs +10 55.6% 3 repairs | 115 | repairs -2 -19.1% 51 repairs 39 repairs +12 30.8% 452 repairs 538 repairs -86 -16%
Service Leaks  [Other Outside Force 16 repairs 16 repairs +0 0.0% 0 repairs 0 repairs +0 NA 1 repairs 0 repairs +1 NA 0 repairs 2 repairs 2 NA 17 repairs 18 repairs -1 -6%
Including Above - [Material or Welds 13 repairs 4 repairs 31 -70.5% 3 repairs 0 repairs +3 NA 3 repairs 0 repairs +3 NA 0 repairs 1 repairs -1 NA 19 repairs 45 repairs -26 -58%
Ground Leaks ~ [Equipment 696 repairs 598 repairs +98 16.4% 83 repairs | 63 | repairs +20 3L7% 182 | repairs | 204 | repairs -22 -10.8% 102 | repairs | 101 | repairs +1 1.0% 1,063 | repairs 966 repairs +97 10%
Operations 1 repairs 3 repairs -2 -66.7% 0 repairs 0 repairs +0 NA 0 repairs 0 repairs +0 NA 0 repairs 0 repairs +0 NA 1 repairs 3 repairs -2 -67%
Other 166 repairs 3% repairs -230 -58.1% 3 repairs | 10 | repairs -7 -70.0% 17 repairs 5 repairs +12 240.0% 4 repairs 5 repairs -1 -20.0% 190 repairs 416 repairs -226 -54%
TOTAL SVC LEAKS 2,839 | repairs | 2,621 | repairs +218 8.3% 176 | repairs | 133 | repairs +43 32.3% 327 | repairs | 361 | repairs -34 -9.4% 231 | repairs | 200 | repairs +31 15.5% 3573 | repairs | 3,315 | repairs +258 8%
l‘zﬁ;ﬁ:ﬂk ;;:Vae";mg f‘e:f“".ce) 9770 | repairs | 7,071 | repairs |  +2609 382% | 314 | repairs | 266 | repairs | +48 180% | 407 | repairs | 449 | repairs o) 94% | 417 | repairs | 285 | repairs | +132 463% | 10008 | repairs | 8071 | repairs | +2837 | 35%
L‘ﬁ;:&:ﬁfZg’ﬁ‘j”ifkeme) 9756 | repairs | 7.077 | repairs | #2679 | 37.9% | 316 | repairs | 266 | repairs |  +50 188% | 413 | repars | 460 | repars | 47 102% | 417 | repars | 287 | repairs | +130 453% | 10902 | repairs | 8090 | repairs | 42812 | 35%
Workable Backlog As of 12/31 197 leaks 181 leaks +16 8.8% leaks 2 leaks -2 NA leaks 1 leaks -1 NA 2 leaks 0 leaks +2 NA 199 leaks 184 leaks +15 8%
UFG (Net) 4.3% 3.8% 0.005 13% 1.3% 1.0% 0.30% 30% 3.2% 2.7% 0.50% 19% 2.2% 0.4% 1.80% 450% 4.0% 3.20% 0.80% 25%
Average Senvice Length (FY) %68 [ ft %63 [ ft +0.54 2% | 76 [ [ s 5% | 760 | 756 | ft os% | 718 [ ft 718 [ ft +0 0.0% 556 | ft 554 | 4025 | 05%

nationalgrid
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General Data Correction
_ Explanation Needed
Discussed & Approved
2016 - 2017 DOT Comparisons RI US - NGRID (ALL REGIONS COMBINED
2017 2016 Delta(17-16) % 2017 2016 Delta(16-15) %
Cast Iron 730 miles 754 miles -24 -3% 4,681 miles 4,902 miles -220.499 -4%
Reconditioned Cast Iron o miles (0] miles (0] N/A 7 miles 5 miles 2.667 N/A
Plastic 1,476 miles 1,417 miles +59 4% 16,638 miles 16,031 miles +606.902 4%
UP Bare Steel 224 miles 242 miles -18 -7% 3,541 miles 3,688 miles -147.026 -4%
UP Coated Steel 171 miles 175 miles -4 -2% 1,623 miles 1,657 miles -33.989 -2%
Main Inventory Total UP Steel 395 miles 416 miles -22 -5% 5,163 miles 5,344 miles -181.015 -3%
CP Bare Steel o miles (0] miles +0 0% 183 miles 185 miles -1.859 -1%
CP Coated Steel 590 miles 590 miles -0.49 -0.1% 8,730 miles 8,784 miles -53.633 -0.6%
Total CP Steel 590 miles 590 miles (0] 0% 8,913 miles 8,969 miles -55.492 -1%
Other o miles (0] miles -0.01 0% o miles o miles -0.006 -9%
Ductile Iron 16 miles 16 miles -0.3 -2% 16 miles 16 miles -0.304 -2%
TOTAL MAIN 3,205 miles 3,193 miles +12 0.4% 35,419 miles 35,266 miles +152.253 0.4%
Corrosion 102 repairs 85 repairs +17 20% 2,110 repairs 1,828 repairs +282 15%
Natural Forces 26 repairs 40 repairs -14 -35% 555 repairs 593 repairs -38 -6%
Excavation 16 repairs 16 repairs +0 0% 275 repairs 289 repairs -14 -5%
Other Outside Force 1 repairs 0] repairs +1 #DIV/O! 21 repairs 16 repairs +5 31%
Main Leaks Material or Welds o] repairs 2 repairs -2 -100% 50 repairs 69 repairs -19 -28%
Equipment 58 repairs 46 repairs +12 26% 979 repairs 992 repairs -13 -1%
Operations o] repairs (0] repairs +0 0% 11 repairs 1 repairs +10 1000%
Other 666 repairs 562 repairs +104 19% 9,055 repairs 6,912 repairs +2143 31%
TOTAL MAIN LEAKS 869 repairs 751 repairs +118 16% 13,056 repairs 10,700 repairs +2356 22%
Copper 192 SVCSs 201 SvVCSs -9 -4% 140,021 SVCS 145,795 SVCS -5774 -4%
Plastic 142,956 svcs 140,206 svcs +2750 2% 1,835,019 svcs 1,790,472 svcs +44547 2%
UP Bare Steel 34,701 svcs 36,227 svcs -1526 -4% 206,726 svcs 216,765 svcs -10039 -5%
UP Coated Steel 8,268 SVCS 8,579 SVCS -311 -4% 176,510 SVCS 185,496 SVCS -8986 -5%
Total UP Steel| 42,969 svcs 44,806 svcs -1837 -4% 383,236 svcs 402,261 svcs -19025 -5%
Service Inventory |CP Bare Steel o] svcs o svcs +0 0% 12,743 svcs 13,001 svcs -258 -2%
CP _Coated Steel 9,456 svcs 9,585 svcs -129 -1% 154,542 svcs 157,997 svcs -3455 -2%
Total CP Steel 9,456 SVCS 9,585 SVCS -129 -1% 167,285 SVCS 170,998 SVCS -3713 -2%
Other 803 sSvVCSs 854 SVCS -51 -6% 102,616 sSVCSs 103,823 SVCS -1207 -1%
Cast Iron / Wrought Iron 129 svCcs 134 svCcs -5 -4% 1,933 sSvcs 2,430 svCcs -497 -20%
TOTAL SERVICES 196,505 svcs 195,786 svcs +719 0.4% 2,630,110 svcs 2,615,779 svcs +14331 0.5%
Corrosion 460 repairs 396 repairs +64 16% 3,691 repairs 3,040 repairs +651 21%
Natural Forces 2 repairs 1 repairs +1 100% 111 repairs 189 repairs -78 -41%
Excavation 101 repairs 91 repairs +10 11% 1,470 repairs 1,564 repairs -94 -6%
Service Leaks Other Outside Force 10 repairs 10 repairs +0 0% 106 repairs 125 repairs -19 -15%
Excluding Above |Material or Welds 2 repairs 2 repairs +0 0% 68 repairs 102 repairs -34 -33%
Ground Leaks Equipment 74 repairs 96 repairs -22 -23% 2,661 repairs 2,600 repairs +61 2%
Operations o] repairs 0] repairs +0 0% 10 repairs 4 repairs +6 150%
Other 5 repairs 5 repairs +0 0% 243 repairs 551 repairs -308 -56%
TOTAL SVC LEAKS 654 repairs 601 repairs +53 9% 8,360 repairs 8,175 repairs +185 2%
Corrosion 460 repairs 396 repairs +64 16% 3,692 repairs 3,041 repairs +651 21%
Natural Forces 2 repairs 1 repairs +1 100% 115 repairs 193 repairs -78 -40%
Excavation 101 repairs 95 repairs +6 6% 1,453 repairs 1,588 repairs -135 -9%
Service Leaks Other Outside Force 13 repairs 10 repairs +3 30% 127 repairs 126 repairs +1 1%
Including Above |Material or Welds 2 repairs 2 repairs +0 0% 71 repairs 102 repairs -31 -30%
Ground Leaks Equipment 74 repairs 96 repairs -22 -23% 2,674 repairs 2,631 repairs +43 2%
Operations o] repairs (0] repairs +0 0% 10 repairs 4 repairs +6 150%
Other 5 repairs 5 repairs +0 0% 259 repairs 551 repairs -292 -53%
TOTAL SVC LEAKS 657 repairs 605 repairs +52 9% 8,401 repairs 8,236 repairs +165 2%
Total L?ak Repairs (Main & Service) 1,523 repairs 1,352 repairs +171 13% 21,416 repairs 18,875 repairs +2541 13%
;':’éi dLi(r:z AE Eis:'grozﬂi'jnéiemce) 1,526 repairs 1,356 repairs +170 13% 21,457 repairs 18,936 repairs +2521 13%
Workable Backlog As of 12/31 74 leaks 68 leaks +6 9% 289 leaks 296 leaks -7 -2%
UFG (Net) 2.2% 1.8% [0 22% 2.6% 2.39% 0.2100% 9%
Average Service Length (Ft) 66.5 | ft 66.0 | ft +0.49 1% 59.8 [ ft 59.7 | ft +0.091 0%
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2017 GAS DISTRIBUTION SYSTEM STATISTICS

STATE LEGACY 2017 PIPELINE / CUSTOMER / SENDOUT STATISTICS
Avg Commercial
Service TOTAL and
Miles of Length | Miles of |Distribution | Residential | Industrial TOTAL Sendout
Main # of Services | (ft/swc) |Services| Pipeline | Customers | Customers | Customers| (MDT)

4,141 568,846 45 4,848 8,989| 1,189,385 72,689| 1,262,074 201,774

8,184 546,925 65 6,733 14,917 532,730 61,617 594,347 99,894

8,783 563,914 73 7,786 16,569 568,454 47,061 615,515 121,345

ALL NEW YORK STATE 21,108 1,679,685 60.9| 19,367 40,475 | 2,290,569 181,367 | 2,471,936 423,013
6,367 506,905 46.8 4,493 10,860 599,180 54,143 653,323 112,863

866 52,100 71.6 707 1,573 49,332 5,118 54,450 6,953

2,475 117,390 76.0 1,690 4,165 105,467 9,722 115,189 11,631

1,397 77,525 71.8 1,054 2,451 84,511 9,436 93,947 14,494

ALL MASSACHUSETTS 11,105 753,920 55.6 7,943 19,048 838,490 78,419 916,909 145,941
RHODE ISLAND 3,205 196,505 66.5 2,475 5,680 241,126 25,048 266,174 41,489
TOTAL NGRID-US 35,418 2,630,110 59.8| 29,785 65,203 3,370,185 284,834| 3,655,019 610,443

CAUTION:
This chart is for comparative-illustrative purposes only. The data is not audited & many assumption have been made.
' e Inventory data is from the Annual DOT/PHMSA Distribution Reports.
nat Ion a Ig r I d Customer data is from the Gas Customer Data base- Active Gas Accounts 275

Sendout data is from the sendouts for the 12-month period used to calculate UFG for the DOT Reports.
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2017 GAS DISTRIBUTION SYSTEM STATISTICS

STATE

ALL MASSACHUSETTS

RHODE ISLAND

TOTAL NGRID-US

nationalgrid

LEGACY PERCENTAGES OF NGRID-US SYSTEM ASSET RATIOS GAS CONSUMPTION RATIOS
Meter Main Service | Pipeline

Service | Density | Customer [ Capacities|Capacities| Capacities| Customer

% of Density | (Custo- | Density Used Used Used Usage
% of | Distrib- | % of (Sves /| mers/ | (Customers | (Sendout | (Sendout | (Sendout | (Sendout

% of |Service | ution | Custo- | % of Mile |[Service | / Mile Total gMDT/ Mile| MDT/ |MDT/ Mile| MDT/
Main S Pipeline| mers |Sendoutl§ Main) ) Pipeline) Main) Service) |Total Pipe) | Customer)
11.7%| 21.6%| 13.8%| 34.5%| 33.1% 137 2.2 140.4 48.73 0.35 22.45 0.160
23.1%| 20.8%| 22.9%| 16.3%| 16.4% 67 1.1 39.8 12.21 0.18 6.70 0.168
24.8%|( 21.4%| 25.4%| 16.8%| 19.9% 64 1.1 37.1 13.82 0.22 7.32 0.197
59.6% | 63.9% | 62.1% | 67.6% | 69.3% 80 15 61.1 20.04 0.25 10.45 0.171
18.0%| 19.3%| 16.7%| 17.9%]| 18.5% 80 1.3 60.2 17.73 0.22 10.39 0.173
24%| 2.0%| 2.4%| 15%| 1.1% 60 1.0 34.6 8.03 0.13 4.42 0.128
7.0%| 4.5%| 6.4%| 3.2%| 1.9% 47 1.0 27.7 4.70 0.10 2.79 0.101
3.9%| 2.9%| 3.8%| 2.6%| 2.4% 55 1.2 38.3 10.38 0.19 5.91 0.154
31.4% | 28.7% | 29.2% | 25.1% | 23.9% 68 1.2 48.1 13.14 0.19 7.66 0.159
9.0% 7.5% 8.7% 7.3% 6.8% 61 1.4 46.9 12.95 0.21 7.30 0.156
100%| 100%]| 100%| 100%| 100% 74 1.4 56.1 17.24 0.23 9.36 0.167
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SEPARATE LEAK-PRONE PIPE ANALYSIS

STATE LEGACY 2017 LEAK-PRONE PIPE INVENTORY LEAK-PRONE PIPE %'s
S SEme % of % of
e Miles of [TOTAL W% of NG{NG-US |NG-US
i crmmamai | eak - Leak - |Leak - US Leak -|Leak -  |TOTAL
mﬁ mﬁmﬁﬁﬁm Prone |% of % of Prone |Prone Prone Prone Leak -
i S Main TOTAL |Leak - Prone [TOTAL |[Service |Pipe (in Main Services |Prone
sl (miles) | Main Services (#) |Services |s miles) (miles) | (#) Pipe
1,681 40.6% 137,961 24.3%| 1,176 2,857 17.1% 26.3% 18.2%
3,274 40.0% 82,291 15.0%| 1,013 4,287 33.2% 15.7% 27.4%
618 7.0% 140,062 24.8%| 1,934 2,552 6.3% 26.7% 16.3%
5,573 26.4% 360,314 21.5% | 4,123 9,696 56.6% 68.7% 61.9%
2,860 44.9% 108,775 21.5% 964 3,824 29.0% 20.7% 24.4%
91 10.5% 4,300 8.3% 58 149 0.9% 0.8% 1.0%
48 1.9% 3,332 2.8% 48 96 0.5% 0.6% 0.6%
156 11.2% 4,762 6.1% 65 221 1.6% 0.9% 1.4%
ALL MASSACHUSETTS 3,155 28.4% 121,169 16.1% | 1,135 4,290 32.0% 23.1% 27.4%
RHODE ISLAND 1,124 35.1% 43,290 22.0% 545 1,669 11.4% 8.2% 10.7%
TOTAL NGRID-US 9,852 | 27.8% 524,773 |  20.0%| 5,803 | 15,655 100%|  100%|  100%
- s NOTES:
nat lonalgr|d Leak-Prone Main includes Cast Iron/Wrought Iron, Unprotected Steel , Aldyl-A and Other Material. 277

Leak-Prone Service includes Cast Iron/Wrought Iron, Copper and Unprotected Steel.
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LEAK AND REPAIR ANALY SIS

STATE LEGACY 2017 LEAK DATA LEAK RATE RATIOS
= i ﬁﬂ i
% % ﬁﬂ % % % TOTAL |TOTAL TOTAL TOTAL TOTAL TOTAL Repairs +
e 222 | eak Leak Year-End |TOTAL Leak Leak Leak Leak Workables |Repairs +
% % % % Receipts |Repairs Workable |Repairs + JReceipts/ |Receipts/ |Repairs/ |Repairs/ |/ Mile Workable /
i SRR (Main & |(Main & Leak Workable gMile TOTAL|Mile Leak- |Mile TOTAL|Mile Leak- |TOTAL Mile Leak-
2 2 S 228 Service) |Service) Backlog [Leaks Pipe Prone Pipe | Pipe Prone Pipe | Pipe Prone Pipe
4,075 4,650 8 4,658 0.5 14 0.5 1.6 0.5 1.6
3,292 2,925 - 2,925 0.2 0.8 0.2 0.7 0.2 0.7
1,633 1,454 9 1,463 0.1 0.6 0.1 0.6 0.1 0.6
9,000 9,029 17 9,046 0.2 0.9 0.2 0.9 0.2 0.9
7,018 9,756 193 9,949 0.6 1.8 0.9 2.6 0.9 2.6
233 314 1 315 0.1 1.6 0.2 2.1 0.2 2.1
325 407 1 408 0.1 3.4 0.1 4.2 0.1 4.3
329 417 - 417 0.1 15 0.2 1.9 0.2 1.9
ALL MASSACHUSETTS 7,905 10,894 195 11,089 0.4 1.8 0.6 2.5 0.6 2.6
RHODE ISLAND 1,924 1,523 74 1,597 0.3 1.2 0.3 0.9 0.3 1.0
TOTAL NGRID-US 18,829 21,446 286 21,732 0.3 1.2 0.3 1.4 0.3 1.4
NOTES:
t' I .d TOTAL Leak Receipts (Main & Service) data excludes Excavation Leaks.
natl n rl TOTAL Leak Repairs (Main & Service) data includes Excavation Leaks.
a O a g TOTAL Leak Repairs (Main & Service) data excludes Above Ground Leaks. 2178
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ANALYSIS OF FINDINGS AND EXPLANATIONS

FINDING 1:

NYC
Leak receipts have declined by 6% (265) in 2017 compared to 2016.

MAIN - Main leak repairs increased by 2% (64) in 2017 compared to 2016. Cast Iron Joint leaks comprise 86% of
all main leaks.

SERVICE - Service leak repairs increased by 10% (130) in 2017 compared to 2016. Equipment leaks comprise
55% of all service leaks.

Total — Gas leak repairs increased by 4% (194) in 2017

Ll
Leak receipts have declined by 3% (88) in 2017 compared to 2016

MAIN - Main leak repairs decreased by 16% (207) in 2017 compared to 2016. Corrosion leaks comprise 52% of
all main leaks.

SERVICE - Service leak repairs decreased by 6% (109) in 2017 compared to 2016. Corrosion leaks comprise 45%
of all service leaks.

Total — Gas leak repairs decreased by 10% (316) in 2017

UPSTATE

Leak receipts have declined by 0% (6) in 2017 compared to 2016

MAIN — Main leak repairs decreased by 25% (172) in 2017. Cast Iron Joint leaks comprise 52% of all main leaks.
SERVICE - Service leak repairs decreased by 12% (127). Corrosion leaks comprise 35% of all service leaks.

Total — Gas leak repairs decreased by 17% (299) in 2017

nationalgrid 280
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ANALYSIS OF FINDINGS AND EXPLANATIONS

FINDING 2:

BGC

MAIN- Leak receipts have increased by 15% in 2017 compared to 2016, and the total Leak Repairs have increased by
42%.

SERVICE- Leak rates increased by 8% compared to 2016 leak rate. Corrosion leaks increased by 50% of all service leaks.

ccC
MAIN- Leak receipts have declined by 4% in 2017 compared to 2016, and the total Leak Repairs have decreased by 9%.
SERVICE- Leak rates decreased by 9% compared to 2016 leak rate. Equipment leaks comprise 9% of all service leaks.

CLW

MAIN- Leak receipts have increased by 9% in 2017 compared to 2016, and the total Leak Repairs have increased by
47%.

SERVICE- Leak rates increased by 15% compared to 2016 leak rate. Equipment leaks increased by 3% of all service leaks.

EGC

MAIN- Leak receipts have declined by 10% in 2017 compared to 2016, but the total Leak Repairs have been increased
by 14%.

SERVICE- Leak rates increased by 24% compared to 2016 leak rate. Equipment leaks increased by 28% of all service
leaks.

nationalgrid 281
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ANALYSIS OF FINDINGS AND EXPLANATIONS

MA experienced significant increase of leak receipts and repairs. GDE has
been closely monitoring this matter since Sept 2017.

Inventory data shows a great reduction in Cl and Un-protected Steel from
2016 to 2017.

MA experienced significant amount of Protected Coated steel main inventory
reduction from 2013 to 2017.

In MA, from 2013 to 2017 data shows a significant decrease in cathodically protected coated
steel main for the following reasons:

1. Protected main has been replaced due to municipality work, size increase or PSI

2.Protected pipe that is 1940-1960’s vintage and doesn’t have maintained CP, gets replaced
through GSEP

3.Protected pipe that over time has interference issues with water or other utilities (has
typically been Pre-DOT piping), we backed off CP on 2 systems in Acton in 2014

4.Mislabeled ArcFM data has gotten corrected. Typically the issues that are found and
corrected are changes in material, coating or CP

5.The Pre-DOT program in MA has been on hold for a few years now, so we are not adding
CP to unprotected CS.

Gas Distribution engineering will continue to monitor and coordinate this issue with Corrosion,
Main & Service Replacement and mapping groups.

nationalgrid 282
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ANALYSIS OF FINDINGS AND EXPLANATIONS

Follow up work on Riser Leak monitoring/analysis in Colonial Gas Cape.
Gas Distribution Engineering has monitored and analyzed the last six years of data of equipment leaks in
Colonial Gas Cape. The total number of riser leaks has stayed consistent.

Gas Distribution Engineering has also analyzed the geographical locations of riser leaks for the last six
years. The map below gives a good visual indication of how heavily concentrated in certain areas on the
south shore of the Cape. This is due to the higher corrosivity of the soil.

Equipment Repair Breakdown by Material — Colonial Cape
PL CS Other (BS/WI/CU/Unknown)

Comment | 2017] 2016] 2015] 2014] 2013] 2012 2017] 2016] 2015} 2014] 2013] 2012 2017] 2016] 2015] 2014] 2013} 2012} 2017] 2016} 2015] 2014} 2013} 2012
Riser Leak] 61 | 98 | 60 | 53 | 30 | 36 | 32 | 40 | 30 | 40 | 32 | 38 4 4 4 6 8 19 ] 97 | 142 94 ] 99 | 70 | 93
Other 51 ] 20 | 45| 29| 36 | 13 ] 28 | 36 | 34 | 61 | 48 | 12 7 3 7 16 9 21 ] 86 | 59 | 86 ] 106 ] 93 | 46
Total 11211181 105] 82 | 66 | 49 ] 60 | 76 ] 64 | 101}] 80 | 50 | 11 7 11 | 22 | 17 | 40 | 183 ] 201 | 180 ] 205 | 163 ] 139
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ANALYSIS OF FINDINGS AND EXPLANATIONS

FINDING 2:

RI

Total leak receipts have increased by 25% in 2017 compared to 2016, and the total Leak Repairs increased by
13%.

MAIN- Leak repairs have increased by 16% in 2017 compared to 2016. Total Cast Iron break reduced by 33%.

SERVICE- Leak repairs have increased by 9% compared to 2016. Type 1 leak repair increased by 10%, and the
number of Type 3 repairs increased by over three times.
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LPP Replacement Projection

NYS - Leak Prone Pipe Replacement

CY12 | CY13 | CY14 | CY15 | CY16 | CY17 zLoPg CY18 | CY19 | CY20 | CY21 | CY22 | CY23 | CY24 | CY25 | CY26 | CY27 | CY28 | CY29 | CY30 | CY31 | CY32 | CY33 | CY34
Miprograms| 26 | 42| 43| 41| 48| 57 58.6 65 70 75 80 84 89 92 95 99| 104 110| 17| 15| 134| 1414| 14
KEDNY 1 { 1,680 1 q
Proactive 3| 16| 18| 15| 18| 22 25.6 32 37 4 49 56 61 66 72 79 86 94| 103| 13| 124| 136| 140
. MiProgams| 51| 54| 52| 80| 96| 1159 1663 135 155 175| 195| 25| 219| 21| 22| 24| 25| 27| 20| 34| 28| 24| 20| 254
KEDL {3
Proactive 8| 33| 4| 72| & 108 127| 1455 167 | 87| 207| 22| 23| 28| 20| 22| 25| 29| 233| 238| 244| 250 254.0
Miprogams| 28| 40| 42| 39| 46| 538 50 51 51 52 52 52 52 52 52 52 51 51
NIMO 618
Proactive 5| 37| 38| 4| 4| 48 46 48 48 49 49 49 49 49 49 49 49 49
¢ STAT Miprograms| 105 | 136 | 136 | 160 | 190 | 226.8 5 o6t u4| 21| 29| 32| 347| 35| 362| 366| 37| 376| 38| 391| 351| 363| 378| 391| 395
poacve | 67.0 | 89.1| 952 | 1212|1460 | 1772 199 226 252| 280| 305| 317| 323| 33| 41| 350| 360| 372| 336| 35| 368| 386| 3%
*Projected
|
NE - Leak Prone Pipe Replacement
CY12 | CY13 | CY14 | CY15 | CY16 | CY17 2|?P1P7 CY18 | CY19 | CY20 | CY21 | CY22 | CY23 | CY24 | CY25 | CY26 | CY27 | CY28 | CY29 | CY30 | CY31 | CY32 | CY33 | CY34
Bac AllPrograms| 109.4 | 95.8 | 110.0 | 101.1 | 123.8 | 121.2 - 15| 120 123| 126| 129| 132| 35| 138| 145| 50| 155| 65| 175| 175| 166| 160| 155
poacie | 758 | 69.1| 548| 402 614 636| 5| 59.0| 600| 630| 645( 660[ 69.0| 700 75 80 85 95| 110| 15| 15| 15| 115
AlPrograms| 63.2 | 42.6 | 486 | 39.6| 382 | 447 40 34 28 25 20 20 18 18
CLC 203
Proactive | 606 | 403 | 458 | 33.7| 337 395 36 30 25 3 19 19 18 18
MA Al rograms| 172.6 | 138.4 | 158.6 | 140.7 | 162.0 | 165.9 3149 155| 154| 151| 51| 149| 152| 153| 156| 145| 150| 155| 165| 175| 175| 166| 160| 155
Poactie | 1364 | 1094 | 1006 | 739 | 95.1 | 1031 92 89 85 86 84 66 69 70 75 80 85 95 110 115 115 115 115
- Allprograms|  54.3 | 440 | 288 | 56.0| 627 | 633 1 140 60 65 65 65 65 65 65 69 69 69 69 69 69 69 69 69 69
Poacive | 500 | 399| 23.0| 503| 510 483 | 50 49.7| 497 497 497| 530 54 59 59 59 60 61 61 62 62 63 63
\E Al Programs | 226,9 | 1824 | 187.4 | 196.7 | 224.7 | 229.2 2a07 A5| 29| 26| 26| 214| 27| 28| 25| 24| 29| 24| 234| 24| 24| 85| 29| 24
Poacive | 186.4 | 1493 | 1236 | 1242 | 146.1 | 1514 | 142 139 35| 136| 133| 138| 41| 147| 34| 139 45| 156 74| 77| 177| 178| 178

*Projected
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Cast Iron/Unprotected Steel Ratio

Calendar Years Calendar Years

KEDNY

Cast Iron

Unp. Steel

Cast Iron

BGC

Cast Iron

Unp. Steel

Unp. Steel

Cast Iron

CLC

Cast Iron

Unp. Steel

Unp. Steel

Cast Iron

Cast Iron

Unp. Steel

Unp. Steel

nationalgrid

Cast Iron

Unp. Steel
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2017 LEAK RECEIPTSASAFUNCTION
OF TOTALSYSTEM PIPE MILEAGE

4,075 Leak Receipts

4,141 miles of Main

568,846 #’s of Services
(4,848 miles)

8,989 total miles of pipe

0.45 Leak Receipts
per Mile of Pipe

nationalgrid

3,292 Leak Receipts

8,184 miles of Main

546,925 #’s of Services
(6,733 miles)

14,917 total miles of pipe

0.22 Leak Receipts
per Mile of Pipe

1,633 Leak Receipts

8,783 miles of Main

563,914 #’s of Services
(7,786 miles)

16,569 total miles of pipe

0.10 Leak Receipts
per Mile of Pipe

9,000 Leak Receipts
21,108 miles of Main
1,679,685 #’s of Services
(19,374 miles)
40,482 total miles of pipe

0.22 Leak Receipts
per Mile of Pipe
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2017 LEAK RECEIPTSASAFUNCTION
OF TOTALSYSTEM PIPE MILEAGE

7,018 Leak Receipts 233 Leak Receipts 325 Leak Receipts 329 Leak Receipts 7,905 Leak Receipts
6,367 miles of Main 866 miles of Main 2,475 miles of Main 1,397 miles of Main 11,105 miles of Main
506,905 #’s of Services 52,100 #’s of Services 117,390 #’s of Services 77,525 #’s of Services 753,920 #’s of Services
(4,493 miles) (707 miles) (1,690 miles) (1,054 miles) (7,939 miles)
10,860 total miles of 1,573 total miles of 4,165 total miles of pipe 2,451 total miles of 19,044 total miles of
pipe pipe pipe pipe
0.65 Leak Receipts 0.15 Leak Receipts 0.08 Leak Receipts 0.13 Leak Receipts 0.42 Leak Receipts
per Mile of Pipe per Mile of Pipe per Mile of Pipe per Mile of Pipe per Mile of Pipe

nationalgrid 289
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2017 LEAK RECEIPTSASAFUNCTION
OF TOTALSYSTEM PIPE MILEAGE

9,000 Leak Receipts
21,108 miles of Main
1,679,685 #’s of Services
(19,374 miles)
40,482 total miles of pipe

0.22 Leak Receipts
per Mile of Pipe

nationalgrid

7,905 Leak Receipts

11,105 miles of Main
753,920 #’s of Services
(7,939 miles)

19,044 total miles of
pipe

0.42 Leak Receipts
per Mile of Pipe

1,924 Leak Receipts

3,205 miles of Main
196,505 #’s of Services
(2,754 miles)

5,959 total miles of
pipe

0.29 Leak Receipts
per Mile of Pipe

18,607 Leak Receipts
35,418 miles of Main
2,630,110 #’s of Services
(30,067 miles)
65,485 total miles of pipe

0.28 Leak Receipts
per Mile of Pipe
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NYS TOTAL LEAK RECEIPTS

INCLUDESALL TYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES

Number of Leaks

7,000 -
6,000 =57 e
5,000 -

-=-|_|
4,000 -

: -B=-NYC

3,000 - 2’.826\2’74-7\25:/ 3383 3332 3,380 3,292

=&=-Upstate
2,000 - . - 2122

1,700 1,708 1,767 1,653 1,800 1,639 1,633
1,000 - 1,213 1,205
O I I I |

2012 2013 2014 2015 2016 2017

] Year
nationalgrid 201

2008 2009 2010 2011
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9,000
8,000
7,000
6,000
5,000

4,000

Number of Leaks

3,000
2,000
1,000

0

TOTAL LEAK RECEIPTS

7,878 7.970

376

352 356
327 251 231

381 *510 413 327 235 1295% 239;4 5I92 §§§ 322?;:)3
494 740 442 412 422 375 390 387 339 325
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

nationalgrid

INCLUDESALL TYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES

-B-BGC

-B-EGC

-B-CAPE

=B=| OWELL

292
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TOTAL LEAK RECEIPTS

INCLUDESALL TYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES

4,000 ] 3,652

3,000 -

== |

2,000 -

Number of Leaks

1,000 -

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
] Year
nathna|gr|d Note: SI’15 and '16 data corrected with Excluding Damages 293
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30,000

24,000

18,000

12,000

6,000

TOTAL LEAK RECEIPTS

B INCLUDES ALL TYPE 1, 2A, 2 and 3 LEAKS DISCOVERED - EXCLUDING DAMAGES
| 23,424 23,601
20,173 19,648 19,087
18,829 -a=-NY Stat
ate
il 16,004 16,740
== \A
11,869 =R
1 9721
’ 9,000 .
-&8-US-NGrid
| ' 7,905
7,318 ! 7,248 ,
6.424 7,001
5,979
3,652 ———a—
3,134 2,624 2502 2417 295 2753 ,iga 1,924
I I I ’ I ' I ’ I I ! 1541 —
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

nationalgrid 204
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2008 - 2017 LEAK RECEIPTS

By Discovery Source (Excluding damages) “vs

—&— Company =&—Public Heating Degree Days
8,000 6000

6,000 5000
L
8
-
S
£ 4,000 4000
4,061
3 3,886 3,895 3776
2,000 3000
0 2000
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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2008 - 2017

LEAK RECEIPTS

8,000

6,000

4,000

Number of Leaks

2,000

2008

nationalgrid

By Discovery Source (Excluding damages)

—¢—Company

=&—Public

Heating Degree Days

4,965

2009

3,459 \-\

2,868

2010

2011

2012

2,600

2013

3,105

2014

5,784

3,541

2015

6000
5,565 5000
4,456
4000 -
.‘ \.
2,545
2,340 3000
2000
2016 2017
296
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2008 - 2017 LEAK RECEIPTS III

By Discovery Source (Excluding damages)

‘ —¢o— Company == Public Heating Degree Days ‘
3000 6000

2540 2510
2500
5000
2000
1500 4000
1000 1142 5 i
1046 o5 995 1014 1023
3000
500 " 594
217
294 315
0 2000
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

nationalgrid 297
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MAIN
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2017 LEAK RECEIPTS

BY DISCOVERY SOURCE (EXCLUDING DAMAGEYS)

NYC

Company

24%
Public
76%

nationalgrid

LI

NY State

Public

00% Company

40%

Upstate

Public
21%

@ompany
79%
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2017 LEAK RECEIPTS

BY DISCOVERY SOURCE (EXCLUDING DAMAGEYS)

BGC

Public

29%
Company
71%

Cape

Public
29%

Company
71%

nationalgrid

EGC

Public
29%
Company
71%

|_owell

Public
41%
Company
59%

MA State

Public
30%

Company
70%

300
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2017 LEAK RECEIPTS
BY DISCOVERY SOURCE (EXCLUDING DAMAGEYS)

NY State  MA State RI

Public
Public 16%

Public 30%
60%
Company
20% Comgany
0% Company
84%

US-NGrid

Public
44%

Company
56%

nationalgrid 301
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NYC MAIN s
INVENTORY Distribution Main:
(MILES) 49.94 Years
N0 009 M0 ol AW AN N4 A Ab| AT
Plstc M &) W W) %) 100 L0819 LA} 135
Castlon L0 Lie| 169 Lo LeL| 162 LoB6| 16| Ldl3| L3
PROTECTEDSTEEL|  L10| LT 1ur) 1) L6 Lled| LBL| D14} L&) 113
UNPROTD STEEL B X | Wy | ) | W U U
(the
Ducte ron
TOTAL MAIN A 4069 40%6| 4l09) 41| A1) 414 41| 4lls| 4l
nation alg"d Protected and Unprotected Steel inventory ran by Corrosion Department. 302

DOT-Reported Distribution Pipe Inventories
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T MAIN e
INVENTORY Distribution Main:
(MILES) 39.69 Years
N0 0090 M0 ol A AN AW A Ab| AT
Phastic D) 2008 2%8|  a04| slb| 328 330| 34D 33| 3763
Cast Iron B B Wy B Ry | s ) Xl
PROTECTEDSTEEL|  L137| L9 1143 1447 106 10| LI L9 L2 LW
UNPROTDSTEEL |  34%| 3309 33| 32| 326 3199 ML 30% 3082 308
(e
Duct lron
TOTAL MAIN W9\ T84 AT e Teds|  TgRy %Ly T%l)  el3|  GlM
nation 8|g|'|d Protected and Unprotected Steel inventory ran by Corrosion Department. 303
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“PSTATE MAIN Average Age
Of All Upstate
INVENTORY Distribution Main:
(MILES) 39.07 Years
06 0000 00 Al A 03 A4 NG| 6] AU
Plastc 38| 406|408 4109 A1) 43| A%l 44d) M| 464
Castlron M3 68| 69 62| o] M| o8| M| 43| 6
PROTECTEDOTEEL|  3M2| 39%| 356| 356| 38| 358| 358| 350 3330| 35
UNPROTD STEEL M| 5 2b6p aly B8 B Bl 21 A8 22
Ot
Ductle lron : : :
TOTAL MAIN 6489| BN7| 853] 858| 82| 8 f 0643 { 600 | 87| 878
nation algrld Protected and Unprotected Steel inventory ran by Corrosion Department. 304

DOT-Reported Distribution Pipe Inventories
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NYSTATE  Jam o
INVENTORY Distribution Main:
(MILES) 41.48 Years

08 09 M0 AL A A AW Ad|  ANlG| AN
Plsic A0 T8 L) 809 83| 8%dl) G764 8%8| 9%8| 9Nl
Castron 8| M4 2606| 2631| 20| 2NL| 24| 2T 22| 20M
PROTECTEDSTEEL]  5809) o/%| 51%| 98| 589 583 58| 5883 Ael| S0
UNPROTDSTEEL | 47L] 4086 39| 3%9| 3609) 3747|368 3636) 368) 349
(e
Ducle hon
TOTAL MANN NG| 030 045 0489 058 00| 008 20814 N09%| 2010
nation alg"d Protected and Unprotected Steel inventory ran by Corrosion Department, 305

DOT-Reported Distribution Pipe Inventories
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BGC MAIN fore
lNVENTO RY Distribution Main:
(MILES) 52.01 Years
008 20000 210 A0 201 0B 04 0B  Al6| AU
Plastic g 163r) L2 18| 1%6| 20| 2179 2219 2389| 2533
Castlron 200 2291 2167 2123 2061 2006| 1946 1688 L1839| 1768
Recond. Cast Iron 5 5
PROTECTED STEEL %64 Q0| L02) L0 1045 L0A0| 1028 %97 068 94
UNPROTD STEEL LA 148 1360  L302|  1X60| L25) L189( L181| Lldb| 1087
Other 0 0 0 0 0 0 )
Ductle lron
TOTAL MAIN 0247| 6204 6202 622| 6309 634 632 630 6306 6367
nationalgrid DOT-Reported Distribution Pipe Inventories 306
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FGC MAIN ol
INVENTORY Distribution Main:
(MILES) 37.20 Years
08 20000 00 AL A 008 04 ALy Nl AU
Plastc 0| 5| 9| 2| My ) &) M| W
Cast ron % % il 80 o o 6l 19 i 13
PROTECTEDSTEEL| 38| 3|  B71) 81| &7 & BB ¥ | 3l
UNPROTD STEEL 3 % U i il 19 19 19 19 8
Ot
Ductle lron . .
TOTAL MAIN gh| 88| 80| &9 o0 863 r 03| 85| BT 66
nationalgrid DOT-Reported Distribution Pipe Inventories 307
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MA' N Average Age
eAPE | O_f AII_ Cape_
INVENTORY Distribution Main:
(MILES) 28.41 Years
06 9 A0 A A1 N 04 A A6 A
Plasc I T L L e O ) 14 A L A
CastIron 0 0 0 0
PROTECTEDSTEEL| 1| 6| 707y 71} 72y 2| 19 7| 0 6
UNPROTD STEEL /7 N T 11 N VA AT /4 I N
Oher
Ductle ron
TOTAL MAIN Q)29 249 21 0| 2db| 24| 249 24T 2%
nationalgrid DOT-Reported Distribution Pipe Inventories 308
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MA' N Average Age
l““!ll Of All Lowell
lNVENTO RY Distribution Main:
{MILES} 36.62 Years
0080 20090 10 AW A1 AL AW AL  Al| AU
Plastc hil hl 590 il 623 639 665 683 693 716
Cast Iron 130 126 12 118 113 105 % 07 % 90
PROTECTED STEEL h92 h97 | h% K Jll oo h2 h3 b0
UNPROTD STEEL 7 i 13 o7 il 16 00 63 [l 00
Other
Ductle Iron : :
TOTAL MAIN 1300 1383 1386 1390 1391 1309 r 10 135 13%| 13

nationalgrid DOT-Reported Distribution Pipe Inventories
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MA MAIN
lNVENTO RY Distribution Main:
(MILES) 43.66 Years
080 20000 2000 A1 A AL A4 AL 6| AU
Plastc 30| 408 420 4362 450|478 496 5061 52| 54l
CastIron L8| 241 2300 230 2200 214 2lr 204 206 L9
Recond. Cast fron 5 5
PROTECTEDSTEEL| 2574|2628 2676 2098 2680 2069| 2649 2998 2502 230
UNPROTDSTEEL | 18| L1763 16| 159 1500 140 132 136] 1299 1200
Other )
Ductle Iron
TOTAL MAIN 1084|1095 1096 1098) L000| 10020| 10064 10079 1L105] L1105
nationalgrid DOT-Reported Distribution Pipe Inventories 310
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RI MAIN
lNVENTO RY Distribution Main:
(MILES) 44.48 Years
008 2009 A0 A AR AL A4 ALy Al AL
Plastc W6 L002| 10| 1103\ 1le8| 127 17| 1318 LALT| 14T
Cast Iron o%| o o8| 8m| 89| &L| 86| 9 T
Recond. Cast ron
PROTECTEDSTEEL| o8|  S6L| oL} %8 597 %6 9% 3% 0| 50
UNPROTD STEEL LT T /A N 1] I S 1 Y1 VA SO ] B
Ot ! 0 0 0
Ductle Iron Il Il Il Il 16 16 16 16 16 16
TOTAL MAIN S4 319 3R 3l U4 39| 368 30 319|329
nationalgrid DOT-Reported Distribution Pipe Inventories 311
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US-NGrid _ MaIN e
INVENTORY Distribution Main:
(MILES) 42.44 Years
U 1 1 A 1 N O SO
Plstc D33 18| 1326 13308 W00 L4 W% 145 1600 1664
Cast ror 03| GOOT| S| 08%|  96R| oMb %8| SA0| ANZ| 46O
PROTECTEDOTEEL|  8%2( 897L| 90| 4103 9l6| 9108 90% 906 8%3| 763
UNPROTDSTEEL |  6%3L| 64| 6263) 6069) 583) 5% O5ML| 548 538 3
i 1 0 0 0 0 0 ) 0
Ducte ron X s A N )
TOTAL MAIN AN A3 HA3| MNL| 60T MEL| HK0| HIF| DAY B4

nationalgrid DOT-Reported Distribution Pipe Inventories 312
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SERVICES
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2017 DETAILS OF
MAIN LEAK REPAIRS

/Q

nationalgrid 5
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MAIN LEAK REPAIRS
MATERIAL-CAUSE MATRIX

CORROSION ~ WATLMWELD ~ NATFORCE  OTHOSERC ~ EQUPMENT ~ OPERATIONS  CLJTIOTHER  DAMAGES  ALL CAUSES

CAST IRON l it ! % 0 301 l 350

STEEL | 3 % ol 0 ) i L%
BARE ) 0 ! ! 18 0 ! 2 1
COATED 13 | d 24 [k 0 ) 16 W

PLASTIC Rl ) i X j ; 105 2

OTHER 0 0 0 0 0 0 0 0

ALLVANS 1 it il bt b 3100 it 4858

COUNTING EACH INDIVIDUAL REPAIR AS A LEAK
nationalgrid 315
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MAIN LEAK REPAIRS
MATERIAL-CAUSE MATRIX

CORROSION

CASTIRON o

STEEL 13l
BARE i3
COATED i

ASIC !

U )

ALL MANS 119

WATUWELD ~ NATFORCE ~ OTHOSFRC ~ EQUPNENT ~ OPERATIONS ~ CIJTIOTHER  DAMAGES AL CAUSES
( il ( 148 0 hAl 19 06
0 ) l il ) i ) L4

( ( ( 11 3 I b 1003

( ) ! 10 ! 10 1 Bl
A
( 0 ( ( I ( 0 0
) 265 3 g ) h ) 112 13

nationalgrid

COUNTING EACH INDIVIDUAL REPAIR AS A LEAK
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I“ MAIN LEAK REPAIRS
MATERIAL-CAUSE MATRIX

CORRCSON  DATLMELD  NATFORGE  OTHOSFRC  EQUPIENT  CPERATONS  CLUTOTHR  DAMAGES  ALLCALGES
CAST ROV | 0B (R (I N S
STEEL 5 o o 2 o R
BARE § ) o o p o ] ) o

0 I ) o o i o ) l A

ALSTE ) o 0 l 9 o 0 i
R 00
AL IS 1 (Y 1 (Y T

COUNTING EACH INDIVIDUAL REPAIR AS A LEAK
nationalgrid 317
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MAIN LEAK REPAIRS
MATERIAL-CAUSE MATRIX

CORROSON  MATLWELD DATFORCE  OTHOSERC EOUPIENT  OPERATONS  CLUTOTHER  DAMAGES  ALLCALSES
CAST RON I/ ) (A
STEEL 4 2 5 : 5 %W
W B | ! W 3 i N
W | i % 0 ) X 1
PLASTE 45 i W ; 5% 0
OTHER 0 0 Q o 0 (I Q
ALL ARG cIN 5 T T N

nationalgrid

COUNTING EACH INDIVIDUAL REPAIR AS A LEAK
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SERVICE

NYC

INVENTORY

(NUMBER OF SERVICES)

209

20

N1l

it

Ik

it

ik

Plastc

301

AL

B34

390

o4

T4

Conper

137440

135 8oL

13394

132507

19131

184

Cast Iron

PROTECTED STEEL

3

48 8%

UL

INPROTD STEEL

3473

14N

115

Otter

TOTAL SERVICES

011

0148

o040

gkl

68940

o690

08903

0806

nationalgrid

DOT Note: The service inventory has been decreasing from 2014 due to abandonment

DOT-Reported Pipe Inventories

*NYC 2016 Inventory altered due to DIS (Distribution Information System) data correction.

efforts. Fewer new customers have been added to the system.

319
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ll SERVICE

INVENTORY

(NUMBER OF SERVICES)

L A ) 1 1 A 1 A
Plstc No%64| LT ] 339 IBLI| 05| 75| 03| Q2L36) 40006
Copper OB 5| 49| ALy B3 A0 X8| 52| 49| 4
Cast lron
PROTECTEDSTEEL|  HM9| Hdd| HOT| D& Hd2| Db B4 04| H0B| 3628
ONPROTDSTEEL | 1086 | 183| 1217t| 1B33%6| 1578 W0725] 04003 1009%2( &797| 78001
Oher
TOTALOERVICES | 04003 | 50803| 513166| SUrgad| 5L730| 58494| 530560| ML43| SUTH| H6%5
. 4 DOT-Reported Pipe Inventories
nationalgrid oot note: Due to the change in systems: Fit Asset to Fortis 320
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2017 SYSTEM INTEGRITY REPORT

UPSTATE

SERVICE

INVENTORY

(NUMBER OF SERVICES)

0000 009 100 21 0% 0 A1 A4 A5G| A6 AN
Plastc A8 J300T| JOAT| 658 | 3232 | 0652| 3825 | 7003\ A0L34| 40872
Copper 19646 19962 19115 188r7| 18841 17969 17hi8| 170681 16501 15939
Cast Iron 34 34| 36| 3IB| 284 1600 2109 1070 802 i
PROTECTEDSTEEL| 19367| 16593 18430| 183%| 18338 18336| 18342 183%| 14167) 14710
UNPROTDSTEEL | 142827| 1427%| 140873 | 139185| 136860 | 134131| 129432 ( 125009 128539| 124123
Other
TOTALSERVICES | 533362| 53732| SAL10| 40830 | 9255 | 552688 | 595680 5564%| 561463| 563914

DOT-Reported Pipe Inventories
. cahodically protectod steel Semices e 1o & large namiber of services beng moved fo nactve
NAIONAIGIIA o echies T cathodical proteciad siel services hadka Gocroase. the irorersqiod sioel sanises 321

increased based on the formula.
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NYSTATE ,o5ivros

INVENTORY

(NUMBER OF SERVICES)

0800 0 A N N A4 AB| 6| AW
Plstic 067553 | 1020256 | 1048513 | 1067343 | 1090875 | 1,120 | LA45374 | LI70,768 | 1,208 5% | 1,232 661
Copper 105508 | 162647| 1004T5| 107041 158202| 150866| 152007) 150572| 136765 | 13129
Cast Irn 34 34| 36| U %M 160|209 LOM| 8| 4
PROTECTEDSTEEL| 111307| 10B418| 107672| 107664| 107199| 104%8| 102704| O7hl6| G7084| 86,298
NPROTDSTEEL | 3302041 3025%4| 28612( 20134| 2803%| 26707\ S| 4753| 240314| 28020
Oher
TOTAL SERVICES | 16000% | 1607271 | 161688 | 1628230 | 1639515 | 1650236 | 1660179 | 1668449 | 1673680 | 1679689

DOT-Reported Pipe Inventories

natlonalg"d *NYC 2016 Inventory altered due to DIS (Distribution Information System) data correction 322
*LI1 2016 Inventory altered due to Fortis data correction
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Bﬂe SERVICE

INVENTORY

(NUMBER OF SERVICES)

0600 A0 X0 AR AW 04 AL A A0
Phstic 0020|2090 22462 20205 MUL%6| 2079| 2954| 2606 2636 | 2868l4
Copper 02641 10079 90% | 9e%| 902 95 QL7| 8%9| 68| 693
Cast ron VL) 168  Lidp L2 Le03| 1M9) 107 40| 144} L1366
PROTECTEDSTEEL) 36,758 | %009| AL4| 330 3%6L| 3| 3Lded| 068 038 H21
NPROTDSTEEL | 1303%0| 16422 10304| 116309| 102383] 13114| 110226| 106%5| 103897 98473
Oher 2063 %ok2| 3| 9L80| GALT| @27 8330|3606 G406 | 6004
TOTALOERVICES | 482757| 463060 41938 | 46319\ 460dZ2| %RL| d%Blor| S00414| o439 506905

’ | DOT- Reported Pipe Inventories

Nationalgrid  ou bor mentory assumes o of services installed by decade for steel services are cathodically 323

protected and not protected. When we replace those vintages, this causes a decrease in protected steel

service inventories
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Eac SERVICE
INVENTORY
(NUMBER OF SERVICES)
00 000 a0 AL 02 0 ABy A4 L] We| AV
Plastc 89| B39 87| N0 2969 97| M| RN1B| R4%| BIK
Copper
Cast Iron 0 0 0 0 I b b b ! !
PROTECTEDSTEEL|  5200| 5083 5008 4%1| 4929| 48| 47%| 47%| 46%| 463
OPROTDSTEEL | 5718| 55%| 53| 583 M4 4%9| 4830| 450| 4467 42%
Ot L 192 199 2005 2U4| 28| 214} 33®| 749 10059
TOTALSERVICES | 4078|4099 4L130| 413 42083| 42067 425 479 49069 52100
4 DOT- Reported Pipe Inventories
nationalgrid  note: senvices are dupiicated when entered into the CRIS database and is linked to the SPIPE 394

database. The data will be scrubbed by Mapping. Issue found in all MA.




2017 SYSTEM INTEGRITY REPORT
SERVICE

CAPE INVENTORY

(NUMBER OF SERVICES)
A1 I O 1 ) Y I T

Plastic 00728 68%6| 0676 T35 B9 T8 AT 8228| 836%8| 86137
Copper
Cast lran 1§ 1l 16 B B B 16 16 16 B

PROTECTEDSTEEL|  09%| 2253| 2265 26| 0419 200%| 19806 19501 19065 18178
UPROTDSTEEL | 6159|605 5012 537 4813 4569 406 38L| 362 330
Oher 00| 10510 86el| &2 674 88K MY Sel0| 6% 9B

TOTALSERVICES | 1047401 106732| 106010( 107247( 109330 110491) 113934| 105205| 11624| 107390
DOT- Reported Pipe Inventories

Note: Our DOT inventory assumes % of services installed by decade for steel services are cathodically
protected and not protected. When we replace those vintages, this causes a decrease in protected steel
' ¢ service inventories
natlona|g"d Services are duplicated when entered into the CRIS database and is linked to the SPIPE database. The d825
will be scrubbed by Mapping. Issue found in all MA.




2017 SYSTEM INTEGRITY REPORT

SERVICE
LOWELL invENTORY
(NUMBER OF SERVICES)

L 1) ) ) 1 11 A IO
Plastc 00| 41267 W32 BNE| AAT8| 46169 ATTh| 46| 49601| 5L
Copper ! ! l ! l ! ! l ! l
Cast lron 1 I 3 l
PROTECTEDSTEEL| 23609| 23300 204 255 216 269 2099 2055 2023| 19449
ONPROTDSTEEL | 7569 6%6| 6676 0346 o607 5M9| 544 528 5106 478l
Ot 0 T 1 A N 1 A T
TOTALSERVICES | 7306L| T7333%6| 73467( T36lL| T73%8| 74612\ 30| 96| T68L| 75

DOT- Reported Pipe Inventories

will be scrubbed by Mapping. Issue found in all MA.



2017 SYSTEM INTEGRITY REPORT
SERVICE

MA INVENTORY
(NUMBER OF SERVICES)

0g 09 A0 o A NN 24 AB 6| A
Plstc N6 ML) 2| ShL| BL2| dese2| 41920 4oLe68| MLrL| H9AL
Copper 08| 2000 969 6% 905 X6 918| 690| 869 8%
Castlion L8| 1689|184 L7y led| 150 1M 14| 14| L
PROTECTEDSTEEL|  §618| 85206 833oL| OL74| ©00%| 16pd| Tr064| To9| 14308 715
INPROTDTEEL | 150797| 144%%| 13246| 13335 1837 LBA0L| [24%6| L20604| L708L| 1LLL4T
(e 1678 | 12672| 1055 103706| 10030 %8| %663 97%6d| 10293 10003
TOTALSERVICES | T00L3% | TOA02T| 103071 T05560| TLLT83| 72000t { 2| 78| 1633| Ta%

DOT- Reported Pipe Inventories

Note: Our DOT inventory assumes % of services installed by decade for steel services are cathodically
: s protected and not protected. When we replace those vintages, this causes a decrease in protected steel
natlonalg"d service inventories 7
Services are duplicated when entered into the CRIS database and is linked to the SPIPE database. The d%%
will be scrubbed by Mapping. Issue found in all MA.



2017 SYSTEM INTEGRITY REPORT
SERVICE

BRI INVENTORY
(NUMBER OF SERVICES)

U 1 1 ) 1 R < 3 A
Plsic 0954) 102313 T578) LLTO| 1e4rd) 130002| 13304 | 1300 M0206( 142.%
Copper 8 T 1 T Y 3 N RO
Cast on My e W B 1) &) Wy W) B 18
PROTECTEDSTEEL| 12066 1L0| 11206 1042| 10285 1010) 9%9| 980 9o8| 94%
PROTDSTEEL | 63%19| 62462| ©S0800| S6049| DS340| OL37| 40%5| 411M4| “fe] 4%
(e T N /2 O N1 | 1 N 1+ B
TOTALSERVICES | 106%2| 16778h| 1o645| 10990 1006%0| 19208L| 1%36L5| 194843| 1%786 19605

DOT- Re!jaorted P|pe Inventorles

Note: Cathodic IIypttdtI ed by 129 se . This is due to assigning materials
S hd mIIm tfplt tthth gdth

nationalgrld B S o o e o biastc o 328




2017 SYSTEM INTEGRITY REPORT

US-NGrid SRVt

INVENTORY
(NUMBER OF SERVICES)

e L 1 1 ) Y
Pl 1431603 | 1481143 | 1528450 ) 1ooA47% | LG20L| 1657859 | Lo9r.o04 | 1740330 ) 1190472 | 183,010
Coppe 0] L) 10064 | 169607 | 167903| 165339) I6L30| 1obrd) 1oi%| 140001
Castron T ML) 512 08| 46| 3% 38| 269 2K0) 1%
PROTECTED STEEL| ZI00BL| 240d4| 200429| 199810| 197009) 19372 189847| 182905| 10%%| 167285
UPROTDSTEEL | S4%0| SI9%4| 4%88| 07| 460090) M6%b| 4L0G| 4bZ8L) 402l| 3326
et 18250 TIA0TT| 10o884) 105008| WL4%| 38| %pdl| %) 103623) 102606
TOTAL SERVICES | 2488404 | 2499063 ) 2010304 | 224756 | 2042988 | 203,108 | 2961030 ] 2599610 | 265,79 | 2630110
nationalgrid DOT- Reported Pipe Inventories 259



2017 SYSTEM INTEGRITY REPORT

2017 MATERIAL CAUSE
MATRIX
(SERVICE LEAK REPAIR)

/Q

nationalgrid 5



Attachment PUC 4-6 - Docket No. 4916

2017 SYSTEM INTEGRITY REPORT

“ve 2017 SERVICE LEAKS
MATERIAL-CAUSE MATRIX

CORROSION MATLMWELD NATFORCE OTHOSFRC ~EQUIPMENT OPERATIONS ~ OTHER ~ DAWAGES AL CAUSES
CASTIRON 0 0 0 0 0 0 0 0 0
COPPER ] ! Y 1 il ! 0 & L
STEEL ] 0 8 d 284 ! 0 8 03

BARE 122 0 5 1 b7 0 0 0 23
COATED 115 0 3 0 T ! 0 g 34
PLASTIC : ! 8 R il ! 0 11l old
OTHER 0 0 0 0 0 0 0 0 0
ALLSVCS 88 ! B il It b 0 ] 1412

nationalgrid COUNTING EACH INDIVIDUAL REPAIR AS A LEAK 331



Attachment PUC 4-6 - Docket No. 4916

Page 333 of 343

2017 SYSTEM INTEGRITY REPORT

2017 SERVICE LEAKS

MATERIAL-CAUSE MATRIX

CORROSION MATLMELD NATFORCE OTHOSFRC EQUIPMENT OPERATIONS ~OTHER ~ DAMAGES AL CAUSES
CAST [RON 0 0 0 0 0 0 0 0 0
COPPER 5 0 0 1 5 0 0 1 3
STEEL 1l 0 2 4 186 0 5 i 052
BARE 55 0 2 4 154 0 3 3 153
COATED 156 0 0 0 3 0 2 9 199
PLASTIC 104 2 1 13 354 2 b 346 850
OTHER 0 0 0 0 0 0 0 0 0
ALL SVCS 620 2 3 18 565 2 11 1 1,834
nationalgrid COUNTING EACH INDIVIDUAL REPAIR AS A LEAK 330



Attachment PUC 4-6 - Docket No. 4916
Page 334 of 343

2017 SYSTEM INTEGRITY REPORT

UPSTATE

2017 SERVICE LEAKS

MATERIAL-CAUSE MATRIX

CORROSION  MATL/WELD NATFORCE OTHOSFRC EQUIPMENT OPERATIONS ~ OTHER DAMAGES  ALL CAUSES
CAST IRON 4 0 0 0 0 0 1 1 6
COPPER 18 0 1 0 10 0 2 4 3
STEEL 2071 [ 15 5 83 0 34 12 443
BARE 103 3 3 18 0 6 3 137
COATED 184 12 2 65 0 28 9 306
PLASTIC 15 18 17 14 107 1 14 259 441
OTHER 0 0 0 0 0 0 0 0 0
ALL SVCS 324 25 3 19 200 1 5l 212 925
natiOna|grid COUNTING EACH INDIVIDUAL REPAIR AS A LEAK 333



Attachment PUC 4-6 - Docket No. 4916
Page 335 of 343

2017 SYSTEM INTEGRITY REPORT

NYSTATE 2017 SERVICE LEAKS

MATERIAL-CAUSE MATRIX

CORROSION  MATLIELD NATFORCE OTHOSFRC EQUPNENT OPERATIONS ~ OTHER ~ DAMAGES ~ ALL CAUSES
CASTIRON ! 0 0 0 0 0 1 1 b
COPPER al 1 10 16 25 ! ! % 3
STEEL L2% ! 3 13 509 ! 3 14 1978

BARE 800 l N 1l 23 0 J i3 112§
COATED 4% b 15 ! 34 ! Rl % 8
PLASTIC 123 B R 06 141 ) 2 It 1806
OTHER 0 0 0 0 0 0 0 0 0
ALL SVCS 1432 ol 6l o 133 ) b2 0 417

na_tiona|g"d COUNTING EACH INDIVIDUAL REPAIR AS A LEAK 334



Attachment PUC 4-6 - Docket No. 4916
Page 336 of 343

2017 SYSTEM INTEGRITY REPORT

Bae 2017 SERVICE LEAKS
MATERIAL-CAUSE MATRIX

CORROSION  MATLMELD NATFORCE OTHOSFRC EQUIPMENT OPERATIONS ~ OTHER ~ DAMAGES AL CAUSES
CAST IRON ! 0 b 0 9 0 N 1 83
COPPER B 0 1 0 ol 0 g 8 1
STEEL 1,966 ! d ! 162 1 % A 1810
BARE 14 0 ! ! 103 ! 18 i 199
COATED 15 ! 3 0 o 0 A 12 2
PLASTIC N 1 1 13 Uy 0 o 2% 839
OTHER 1 0 1 1 X 0 3 1 3
ALL SVCS 1637 13 Rl 16 6% I 16 200 2659

nationalgrid COUNTING EACH INDIVIDUAL REPAIR AS A LEAK 235



Attachment PUC 4-6 - Docket No. 4916
Page 337 of 343

2017 SYSTEM INTEGRITY REPORT

Eae 2017 SERVICE LEAKS
MATERIAL-CAUSE MATRIX

CORROSION  MATLIELD NATFORCE OTHOSFRC EQUIPMENT OPERATIONS ~ OTHER ~ DAMAGES ~ ALL CAUSES
CAST IRON 0 0 0 0 0 0 1 0 1
COPPER 0 0 0 0 0 0 | 0 0
STEEL ol 0 1 0 13 0 0 : [
BARE al 0 0 0 10 0 | l i
COATED 1 0 l 0 3 0 | 3 14
PLASTIC l 3 0 0 68 0 2 4 %
OTHER 0 0 0 0 0 0 0 0 0
ALL SVCS 2 3 1 0 6l 0 3 2 114

COUNTING EACH INDIVIDUAL REPAIR AS A LEAK
nationalgrid 336



Attachment PUC 4-6 - Docket No. 4916
Page 338 of 343

2017 SYSTEM INTEGRITY REPORT

2017 SERVICE LEAKS
MATERIAL-CAUSE MATRIX

CORROSION  MATLMELD NATFORCE OTHOSFRC EQUPNENT OPERATIONS ~ OTHER ~ DAMAGES AL CAUSES
CAST IRON 0 0 0 l 0 0 0 l
COPPER 0 | 0 0 0 0 0 0
STEEL 0 | 0 62 0 1 ) %

BARE ! 0 | 0 3 0 0 1

COATED 2 0 | 0 5 0 1 8
PLASTIC 3 0 1 108 0 16 8 26
OTHER 0 | 0 ) 0 0 0 )
ALLSVCS 3 | l 116 0 I % 3

natiOnalgrid COUNTING EACH INDIVIDUAL REPAIR AS A LEAK 337
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2017 SYSTEM INTEGRITY REPORT

2017 SERVICE LEAKS

MATERIAL-CAUSE MATRIX

CORROSION  MATLMELD NATFORCE OTHOSFRC EQUIPMENT ~OPERATIONS ~ OTHER ~ DAMAGES AL CAUSES
CAST IRON 0 0 0 0 0 1 0 l
COPPER 0 0 0 | 0 0 0 0
STEEL 0 | 0 % 0 1 ) k]

BARE 0 | 0 3 0 0 3

COATED 0 0 0 dl 0 1 102
PLASTIC 0 0 0 & 0 2 i 2
OTHER 0 0 | 1 0 | 0 l
ALLSVCS 0 | 0 102 0 : ol 21

natiOnalgrid COUNTING EACH INDIVIDUAL REPAIR AS A LEAK 338
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2017 SYSTEM INTEGRITY REPORT

“A 2017 SERVICE LEAKS
MATERIAL-CAUSE MATRIX

CORROSION  MATLMELD NATFORCE OTHOSFRC EQUPMENT OPERATIONS ~ OTHER  DAMAGES AL CAUSES

CAST IRON T 0 b 0 10 0 2 l 4

COPPER i3 0 1 0 ol 0 8 8 1

STEEL L728 ! b 2 il l 4 2 211
BARE 1538 0 ! ! 119 1 18 2 L1706
COATED 190 ! i 0 m 0 2 2 415

PLASTIC il I 1 14 669 0 1 390 L1245

OTHER l 0 1 1 3 0 3 l {

0

ALL SVCS 1800 19 il 17 1,09 I 1 43 3,065

nationalgrid COUNTING EACH INDIVIDUAL REPAIR AS A LEAK 239
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2017 SYSTEM INTEGRITY REPORT

2017 SERVICE LEAKS
MATERIAL-CAUSE MATRIX

CORROSION  MATLMELD NATFORCE OTHOSFRC EQUPMENT OPERATIONS ~ OTHER  DAMAGES AL CAUSES
CAST RON 0 ! 0 l 0 0 0 ]
COPPER 0 | 0 0 0 0 2 )
STEEL 0 0 0 2 0 2 15 1%
BARE 49 0 0 0 1 0 ! 12 40
COATED %5 0 | 0 10 | | 3 3
PLASTIC ! | 10 4 0 3 84 148
OTHER 0 | 0 0 0 0 0 l
ALL SVCS ! 2 10 4 0 5 101 654
na.ti0n8|grid COUNTING EACH INDIVIDUAL REPAIR AS A LEAK 240
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Page 342 of 343

2017 SYSTEM INTEGRITY REPORT

“s'“ﬁl'ill 2017 SERVICE LEAKS

MATERIAL-CAUSE MATRIX

CORROSION - MATLIWELD NATFORCE OTHOSFRC EQUPMENT ~OPERATIONS ~ OTHER  DAMAGES  ALL CAUSES
CAST IRON Y 0 8 0 1 0 23 ! al
COPPER % 1 1l 18 2% 2 10 63 47
STEEL 343 ) i 15 670 3 6l 14 45%
BARE 2767 l 2 13 30 1 2 80 3.9
COATED 668 6 19 2 1% ! 0 2 L3l
PLASTIC 141 62 53 % L4% 5 140 1246 3199
OTHER 2 0 1 1 3 0 3 1 8
ALL SVCS 3,692 12 114 14 2,668 10 201 1433 8,390

nationalgrid COUNTING EACH INDIVIDUAL REPAIR AS A LEAK an1
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