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Cross Bores - Recognized in 1976

2 persons killed
4 persons injured

Entered house through 6”
sewer lateral

Drain cleaner punctured
2-Inch plastic main.

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

FOR RELEASE: 6:30 A.M., E.s.T., NOVEMBER 12, 1976

(202) 426-8787

ISSUED: November 12, 1976

- .

Forwarded to:

Mr. C. S. McNeer

President

Wisconsin Natural Gas Company ?
1 NDAT | ON

23 1kt Avemue SAFETY RECOMME (s)

Racine, Wisconsin 53401 P-76-83 through P-76-86

-

At 8:53 a.m., on August 29, 1976, an explosion and fire
destroyed a house at 6521 20th Avenue in Kenosha, Wisconsin.
Two persons were killed, four persons were injured, and two
adjacent houses were damaged. The destroyed house was not
served by natural gas. However, natural gas, which was
escaping at 58 psig pressure from a punctured 2-inch plastic
main located 39 feet away, had entered the house through a
6-inch sewer lateral. The gas was ignited by an unknown source.
After the accident, the National Transportation Safety Board's
Investigation disclosed that the gas main had been installed by
boring through the bottom of the sewer tile; the gas main was
perpendicular to the sewer tile. 1/
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Definition

“Cross bores are defined as an intersection of
an existing underground utility or
underground structure by a second utility
resulting in direct contact between the
transactions of the utilities that compromises
the integrity of either utility or underground

9y %

structure.



Quantifying Cross Bore Issue

» Large projects up to 3 per mile
* Found at a hospital and at schools

« Small project 12 cross bores of 147
Inspections

* Most expensive cross bore explosion = $30
million, 2 girls burned

» EXpected average estimate = +-0.4 / mile.
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Cross Bore Risks Factors

 Trenchless construction methods used
+ slip lining / insertion of gas laterals — may
reduce cross bore risks |

« Sewer utilities are unknown or unmarked '
* Depths of utilities are unknown

* NoO post construction video
Inspections of sewers adjacent to
construction? g
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Potential .
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Class 1 Cross Bores

SMH: 0016C0393 8:49:09 AM
USMH: 21-144
DSMH: 21-143

- oy

-~ _ -
XP - Collapse Pipe Sewer

SV - Hole Soil Visible .
: B 3/29/2007 11:48
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Class 1 Crossbore Explosions
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Class 2 Cross Bore

Gas line
HDD tool

Sewer to house
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« (Gas cross bore repairs to
sewers shown on this slide cost

>$150,000.

« EPA illegal pollution, fines

* Disruptive to community

-
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Inspection Project Planning

»  Select management team ) o
SRSERERY 11 11 18

* Determine goals & e

 New construction

* Post construction / Legacy

 Both?
* Determine reasonable timeline

 Large systems >15 years for legacy?
 Communicate with utility commission early

« Develop processes & quantify volume

 Determine budget, get approval & funding
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Program Elemen

* Allow only proven high

(s

Trial program before ramping up final program

confidence processes & tools that are

repeatable and verifiable (auditing)

stamp of work and GIS

« Data shall integrate wit

QA/QC all work results — 100% video, GPS verification, time

verification full limits are inspected

n the GIS systems and utility’s mapping

standards & other neec
* Property risk st
 DIMP reporting

s of gas utility

atus — call center can verify “cleared”

* Future construction plans



Community Outreach

Integrate community outreach program early
* Include residents

* |nclude plumbers & drain cleaners

* |Include drain cleaning rental companies

* Include municipalities & sewer utilities
Media methods

 Door hangers, meetings, mailings, TV news, website,
social media

Emphasis safety efforts for newly recognize risk

Ask for help and cooperation from all
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Community Outreach Video

Online Links to Video:

https://www.pse.com/safety/NaturalGasSafety/Pages/Blocked-Sewer.aspx

http://www.youtube.com/watch?v=|PAR-3YISEM&feature=youtu.be
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Plumbers Beware!

Effiective July 1, 2002, the Virgina Underground
Utiity Damage Prevention Act ("Ad") was
amended 1o require that any plstic or other
nonmetalic uliity lines installed underground
shal be instaled in such a manner as to be
locatable,

Be a damage prevention pariner.

You can do your pant by ensuring that any
nonmetallic uliity Ene thal you instal
underground meets the requirements of the
Acl. By doing s0, you will be complying with the
faw and helping reduce the possitility of the
sewer line beaing bored through in he future,
and most imparfantly protecting the citizens
and communifas you serve!

Underground Utility Color Codes

RED - Blecric Power Lines, Cables, Condult
and Lighting Cables

YELLOW - Gas, OM, Sieam, Petroleum or
Gassous Materials

ORANGE - Communicasions, Alsrm or Signal
Lines, Cables or Conduits

OBLLE—PotableWatet

PURPLE - Redlaimed Water, Imigation and
Shunry Ines

OGREEN - Sewer and Drain Lines
.PINK - Tempomy Survey Markings

.wmre- Proposed Excavason

This brochum shoutd be used for educaionsl pusposes only. itls
not intended 10 be an apinlon, kgd or otheewhe, of the State

Plumbers
Beware!

A blocked sewer line may |
be the result of another W
utllity line (gas, eleciric,
telecommunications) having
been accidentally bored
through the sewer ne,

Attempting fo clear tis
type of blockags can
resull in a sarious
accident invohing lkoss
of kfe, injuries, and
significan! property
damage.

Jrder Instituting Rulemaking to Develop 2 Risk- FILED

Jased Decision-Making Framework to Evaluate PUBLIC UTILITIES COMMISSION

vafety and Reliability Improvements and Revise the; NOVEMBER 14, 2013

yeneral Rate Case Plan for Energy Utilities. SAN FRANCISCO, CALIFORNIA
RULEMAKING 13-11-006

CASE STUDY
SUBMITTED BY
SAN DIEGO GAS & ELECTRIC COMPANY
AND SOUTHERN CALIFORNIA GAS COMPANY

KEITH W. MELVILLE

Attomney for:

SAN DIEGO GAS & ELECTRIC COMPANY and
SOUTHERN CALIFORNIA GAS COMPANY
101 Ash Street, 12th Floor

San Diego, California 92101

(619) 699-5039 telephone

(619) 699-5027 facsimile

kmelville@semprautilities.com

Aarrch 11 014
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Cross Bore Solutions in Practice
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Best Practices

CBSA Best Practices Development for Cross Bores

Discussion of the Consensus Driven Process For
Elimination of Existing Cross Bores and Provention of
Future Cross Bores

August 19, 2014

This summary was co~written by Mark

Bruce, President of the Cross Bore

Safety Association, and Greg Scoby,

Cross Bore Safety Association board member,

CBSA Best Practices Development for Cross Bores
Discussion of the Consensus Driven Process for
Elimination of Existing Cross Bores and Prevention of
Future Cross Bores

Introduction

The purpose of the Cross Bor

and ¢

lers,

aining of owners egulators

spectars, maintainers and others wha can benefit



http://www.aga.org/SiteCollectionDocuments/KnowledgeCenter/OpsEng/PipelineSafetyNews/2010/1004DPWHITEPAPER.PDF
http://www.otd-co.org/Pages/Cross-Bores---Best-Practice-and-Outreach-Program.aspx
http://www.cityofpaloalto.org/gov/depts/utl/residents/safety/cross_bore.asp
http://www.crossboresafety.org/Best Practices.htm

Prioritize — Higher Risk First

* Higher occupancy — schools, hospitals, apartments
« Difficult to evacuate

* Higher pressure mains

 New gas installs

 Cross bore may cause backup soon after installation

* Areas where multiple utilities are likely to be near the
same elevation

« High water table, rock, slab home construction affect
utility locations
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Mainline Cameras w/ Lateral
Launch Camera

* |nspect mainline sewers for cross

bores through manholes

« 550 feet from manhole

« Determines # of laterals,

structures may have

multiple

* |Inspect lateral sewer up to 120 ft

from sewer tap in good conditions

© Copyright 2011 Cross Bore Safety Association All rights reserved. Permission granted for members use.


http://www.ucononline.com/sites/default/files/paloart3.jpg

Lateral Line Traces could remain flagged / spray
painted until Gas Line installation crews arrive...

This trace line has bends in the line...which
are now reflected in GIS

© Copyright 2013 Cross Bore Safety Association All rights reserved. Permission granted for members use.



Push Cameras

 Manual push camera on stiff
cable

« Distance to 200 ft or more of
cable

* Used when mainline robotic
cameras do not reach required
limits of inspection

* Video, depth and GPS loaded
iInto GIS mapping
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Locator, Frequency Generator,
Sonde & GPS

Locater - horizontal and vertical /

Sonde - (behind camera) transmits

to above ground walk over receiver ".
St

Frequency induced (enérgized) in —

tracer conductor transmits to receiver

Recelves signal determines depth and

horizontal position of signal

GPS records location for GIS mapping




Residential Plumbing
Connection to City Sewers

House with 5 mainline sewers on perimeter
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GIS I\/Iapplng Visual Data Results
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Camera Inspection Trouble Areas

8"1.D Clay : Sewer Access with Mainline or Push CCTV Cameras ~ Trouble Areas.
Sewer Pipe Fespeiiiersina e " 1. Debis, roofs, efc. interferes with insertion of camera. it may cause camera to be
. blocked from travel
2. Angle that radio receiver is heid can affect accuracy. Hold &t vertical
* Wat - :
a. er I n Sa S X = N 3. Yard cleanouts are good access, but if the bottom connection is a tee, turning

takes care. ITit's 3 one way Wye, the opposite turn is not always possibie
4. Theoretical advertised accuracy of sonde/receiers s 2.5 to 5%. Greater
depths result in greater tolerance
Y ROOtS | & Interference, calibration deviations, etc. may cause Inaccurate readings Don't
i report uncertain horizontal location or depth
10°- Diameter 6. Larger diameter pipes, greater than 40", are more difficult or impossible to
@ Bell Joint launch
l 7. Sapgged nes allow the camera to drop into water. Do not report the line

“cleared” unless the top and bottom are both visible

& Traps tear up equipment and are often unsuccessfully attempted. Inspection
from mainline and structure separately may be required

9. Offset joints are difficult to pass when the next pipe is elevated

14 10. Vertical or rapidly rising pipes require more explanation in the markings
« Sonde Position '

Walkover Radio e
Recewer of Sonde

« Sonde Angle

jifficult

() Traps Sidewalk \ . ! __L’_ ,_l)

Street

12 ft depth
25%=+.386 At

 Back flow | -

¢epth accura

preventers e

Camera/sonde - Trap — stops sewer
alternate position gas from entering
structure

.h__._._...__.

difficult to pass

Main _ \ / DEA B o " uct

Sewer

Lateral launching CCTV

camera robot in 8" Main Back Flow Preventer

stops sewer overflows
Sag in Debris, sediment, s it L from mainline from
arger pipes requie addivonal tolerance lateral pipe roots entenng structure

consideration — difficult to launch if o

House Lateral Sewer

© 2011 Hydromax USA LLC ) .
All Rights Reserved Camera Inspection Trouble Areas Using Camera/Sondes




When Exterior Access IS
Limited or Pipes Impassable

* Interior access through pipe, e =
iWATER wAVEr

roof vents or Iinterior cleanouts —r—

+  Permission from owner —_ =g




Roof Vent Access

*Usually only 1 story houses

Permission from owner

Protect from falls

© Copyright 201
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Roof Vent Access

Cross Bore
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Sample Cross Bore Report

HYDROMAX USA

Date: 2/5/2014 Aerial
' . ' Photo

Address: 222 3th Ave W
City, ST 88888

Parcel Number: §9175

Claim Number: 88701351

Crew Operator: [arred Stull Sewer
Asset Type: Service Lateral Distance
from Mainline Tap (for lateral sewer
cross bore): 25 upstream from
mainline tap

Distance from Manhole (for main sewer
cross bore): NA

Sewer Diameter: 4"

Sewer Pipe Material: Concrete Pipe
Gas Mapping Review:

Gas Asset Type: Mainling

Gas Line Dameter: 67

Gas Line Materiak MPE i Above
Gas Installation #: 95385 : Ground
Gas Installation Date: 1/1/1996 : : Site
Yrs/Mos Since Instalt: | 8yrs/ | mos - Phgtt
Installation Method

Hole Hog X HDD___ Unknown ___

Type of Inspection

0 Emergency (if checked fill in below)
Time Gall Received
Arrival Time

: New Construction

X Legacy

Cross Bore Type
New Construction
X Legacy

Job Type: v = ) Interior
Simple Service T Pipe

X Main & Seorvice - : P Photo
Main with Test & Ties

Primary Equipment Used

X Mainline Lateral Launch CCTV
Push Rod CCTV
Other (specify)

Additional Equipment Used
Mainline Lateral Launch CCTV

Other (specify)

Additional Notes:

W CUPYIIYIIL ZULO CIUSS DUIE SdiEly ASSULIauuUIt  AIr g reserved. rernmssion granted for members use.
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Evaluation of Higher Confidence Evaluation

Based Upon Total Gas Services in U.S. and Canada = +/- 75,000,000

Confidence Factor of Locate / Inspection Processes 95.4% (2 o) 99.7% (3 o)
Total Cross Bores Expected to be in Project Area 267,000 267,000
Cross Bores Expected to be NOT Found 12,288 796
Cross Bores Not Found & Expected to Result In Explosion

: . . : 2458 159
Claims, expect 20% will result in explosion.
Expected $ Cost of Cross Bore Explosion Claims $24,580.000,000 $1,590,000,000
Explosion Claims per Total Services in Project Area $328 $21
Avg. Inspection Cost per Lateral Estimated, (Note: excludes
program management, scoping, data storage costs — variable $250 $400
as to trenchless usage and sewer configurations)
Total Apparent Cost per Service/Lateral $578 $421

Net Cost Savings, 20 vs. 30

$13.6 Billion Savings & Many Lives

© Copyright 2013 Cross Bore Safety Association All rights reserved. Permission granted for members use.




High Confidence Processes

Saves $

$600 -
* Net cost of high confidence 5 o
. . 5 $327.58
work is less expensive?l. % 229y $21.
. B ga00 |
» Higher percentage of g
©
. O $200 -
explosions from lower > $400.00
= & $250.00
: S~ $100 A
confidence processes. S 8
@ so Ty
« Net savings = US$12 Billion = 0.954 0.997
n :
- Confidence Factor %
* Less impact on reputation ;i
O
O
« Less impact on requlatory rate IS

Average Inspection Cost per Service/Lateral

making process

Explosion Claims per Service/Lateral

1  Creating High Confidence Results for Cross Bore Elimination
Projects, NoDig 2012 Conference, M. Bruce & J. Graham,

revised © Copyright 2013 Cross Bore Safety Association All rights reserved. Permission granted for members use.




to be completely reworked.

create false security
have negative value

Value Increases with Higher Confidence

Processes

* Low confidence results
* Low confidence results may
* Low quality work may have

granted for members use
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OK — What's The Cost — An Estimate

* Approximately — 75,000,000 service in U.S. and Canada
 60% of legacy pipes need inspections, estimate
« =45,000,000
* EXpected increase during next 2 decades
 1.2% new services per year
« 25% compounded
- =18,750,000
« Total = 63.8 million services need inspection
* Avg. cost inspections + program management

« High confidence >$400 avg. = >$25 billion + damages

* Low confidence >$250 avg. = >$16 billion + damages



Proven Rules

* Records are only as good as original accuracy

* Records must be readily accessible to be useful

 \When visual evidence Is not conclusive, additional
measures must be taken rule out existence of
crossbores

* There Is no accurate way to predict the path of sewer
lines on private property

 Lateral launching systems from mainline will provide
Indications of all taps/laterals serving a parcel

« One gas cross bore Is too many

© Copyright 2013 Cross Bore Safety Association All rights reserved. Permission granted for members use.



Survey

1. Were you aware of cross bore risks before today?
2. Does your company have plans for cross bore reduction and
elimination?
1. Time line: 5, 10, 20 years duration?
3. Does the magnitude of costs / benefits appear appropriate?
1. Too high of cost?
2. Too low of cost?
3. Roughly agree?

4. New ideas to reduce new & eliminate legacy cross bores?

© Copyright 2013 Cross Bore Safety Association All rights reserved. Permission granted for members use.



Questions?

For more information on cross bores:
WWW.crossboresafety.org
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