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Pipeline Conditions in Massachusetts -
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Potential Conditions Along A
Pipeline Route in Massachusetts

» Sand, Clay, Glacial Till, Shallow Rock, Slopes
» Streams and Wetlands

» Roads and Railroads

p» Conservation Areqs

» Agricultural Lands

» Cultural Resources

» Cities, Towns, Rural Residences
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Potential Issues for Landowner and

Community
» Alignment Selection
» Safety
» BExplosion
» Toxicily

» Impacts on Surrounding Land Use and Facilities
» Future ROW use, Restored Soil Fertiliy, Routine Access

» Ergsion Control, Noise, Dust, Vibration, Releasas
» Construciic nvs, O & M, Herkicides

» Crossing Sensitive Lands

Gas Pipeline Design Considerations B

» Function - Transmission vs, Distribution

» Transmission Line : Typ. Size — 24-to-40-inch-
diameter pipe; Pressure —to 1500 psi

» Design Life (50 to 75 years) vs Actual [potentially
much more)

» Loads - Scll. Water, Thermal, Surcharges,
Seismic, Ground Stability




Design Considerations - a
» Alignment Cormridor Access Constraints

» Ground, Environmental, Cultural, Population,
Societal Use

» Corosion, Abrasion, Chemical & Electrical Attack

»Fipe Material
» Stgeifor Larger, Higher Pressure Lines (SMYS = 70,000 psi Grade X-70 Steel
Strergth)
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Location Class per 49 CFR 192

Mo. housss psrmle Tass Lacaton Strase Lavel
10 &r luss 1 24
10646 2 60%.
A6 £ more 3 S0%
4-slary bulldirys 4 404

Othe’ Class 4 -High Consequence Area - Schoals/Hospitaks/Liteline Facilifles, Outside
Asserbly Areos

From: Gaaige W. Whita | Pipeline & Gas Joumal September 201 2, Vol. 239 No. 9

Gas Pipeline Construction Methods
» Convenrtional Trenched Construction on Land

» Cut-and-Cover

»For a 3é4inch Pipe Expect at Least a 5-Foot
wide Trench, Possibly more if sloped.

» Trenching Machines

» Typically 85-to- 10C-foot-wide Construction
Easements, 50-foot Permanent ROW




Pipeline Consfruction Seguence
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Clearing ROW
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Stringing Out Pipe
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Trench Excavation

Installing Pipe

Backfilling




Restoration
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Pipeline Construction Methods -a . -:

» Pipe Assembly
» Welding Pipe - GA/QC
» Corrosion Coating at Joints, Coating Repalrs

» Handling and Installing Pipe Damage to Pipe, Welds
and Coatings

»QA/QC
» Key to Success and Long-Term Performance
» Inspection, Testing

Coated Pipe Amrives at Site




Welding - Manual & Mechanized
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Field Coating Welds
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Pipeline Construction Methods - b

» Trenchless to Pass Under Areas with Less Disturbance
» Pipe Jacking, Micrctunneling, Herizontal Directional Drilling {HDD)

» Underwater Consfruction
» Simllar Metheds as On Land Plus Plowing
» Environmantal Management More Challenging
» Ballasted to Prevent Floating, Scour Protection, Future Dredging

Microtunneling Machine - MTBM

Horizontal Directional Drilling (HDD)
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Horizontal Directional Drilling (HDD)
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HDD Start of Pullback with
Reamer Head

HDD End of Pullback at Exit Pit




Pulling Pipe Through a Casing
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Pipe Pulled intc Casing Installed Via

Installing Pipe Underwater
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Wetlands Construction Using
Temporary Dams and Dewatering
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Pipeline Construction Methods - ¢

»Difficult Ground
»Very Hard Ground

»Very Soft Ground

»Ground Water inflows

»Unstable Ground - Slopes, Subsidence

Smart Pig to inspect and Test
Pipeline
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Potential Landowner Concerns
» Right of Way Limitations

» Leaking Gas

» Noise, Dust and Emissions
» During Cerstruction
» Duiing Operation - Comprassors
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Human Patrols to Inspect Pipeline
Corridors
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Managing Water and Erosion
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Potential Impacts
» Bullding or Utility Settlements

» Noise, Vibration
» Wells & Septic Systems
» Roadways

» Wetlands
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Construction Right of Way
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Construction Right of Way on Slope
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Compressor Station
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Questions?
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A4

220 CMR 109.13

{1) The pressure ct the baginning of a pipeline and at each of the end points of o
pipeline skall be moriorad.

2) The flows rate and other pressures or ogeraling functions determined necesscry b
I ] he operator for the safe operation of uoglpellnegshull be manitorad. By

[3) The functions listed in 220 CMR 109.13(1) and 109.13(2) shall be monitored at a
cantinvously attended control center. Any abnormal condition of @ menifered
functien shall activate audible and visible alarms at the control centar.

{4} The antire route of the piperine shall be qurolled at least four times each calendar
yaar but at intervais of no mora than 4 172 m

5] Each pi aIIns 9haH he lsakage surveyad af least once each calendar year but at
‘ lerva p p than 15 mogn‘fhs Ladkage surveys shall be dona with fraeme
kmmlion datscrcr: or aquivalent devices,

(nsij Thera shall be wiitten procedures for any maintenance or repairs performed ona
pellna The materlals and equlpment used fer maintcnance or repair shall ba
sultu le for the MAOP of the pipefine. Perscnnel thall be frained in the procedures
and maeuéihe materiak and equipment before any malntenance o repalrs are
perform:
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C & M - safety Precautions Include

Aeriol Patrois - To detect construction acfivities oo close o the route of the pipeline,
particularty 'n revidential areas. Unauthorized construction and digging is @ primary threat
to pipeline safety.

Leak Delaction - Notural gas detacting equipment is pericdically used to check forleaks
at the surface.

Pipeline Morkers - Signs above natural gas pipelines to wam the public and reduce the
chance of ‘nferference with the pipeline.

‘Gas Sampling - Routfine sampling of the natural gas in plpelines for quality, indications of
cormrosic of the interior of the pipeline, or the influx of contarminants,

Preventstive Malntenance - Testing of valves, remeval of sufface impediments fe pipeline
Inspecten.

Emergercy Response - Emergency response taams that train for the possibilty of a-sde
range ¢ potential acckients and emergencies.

DigSafe
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MTBM Jacking Pipe into Place
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MTEM Receiving Pit

Inserting a Pig to inspect Pipeline
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Reading Pipe for Assemby

fom . E
[ 2

6/22/2015

Location Class per 49 CFR 192

ho. heuses per milz Class Locatin §T2ss Lovel
10 or lese 1 Py
0k 4h ? RO%h
48 or more 3 0%
4-gtary bulldings 1 £0%

From: Gaorge W. White | Pipsline & Gas Jounal September2012, Vol. 23% No. 9

HIGH CONSEQUENCE AREA DEFINITION |

» A Class 3 or Class 4 location.

» An areain a Class 1 or Class 2 location

» where the potenticl impact radius is greater than §40 feet [220
\écrds_] and the potential impact circle contains 20 or more
uildings intended for human occupanc, or an identified site.

» Areas Where Large Numbers of People Often
Congregate

» Potenlial Impact Radius (PIR)
» 230 feet for 36-nch pipe at 1400 psi

From PPELINE INTEGRITY BASICS. Presenle [ Dv. .chin F. Fitnas. Jone =~ 2011
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Design Considerations - b

» QA/QC {Duing Manufacthuing, Construction Operation)
» Stendards
» PHMSA, CFP, ASME, Wekder Cerlification
» Inspectiuns
» Visual Smar Figalg
» Testing
» X7G, YWieids. Hy Jrostetic Prassuna Tesis, Non-Destruetive Tesling

» Operation & Maintenance
» Inspactions. Potrols, Testing

» Risk
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Gas Pipeline Design Considerations

» Funclion - Transmission vs. Distribution
» Terimisicn — Bulk Transpa, Largar-Highar Pracere Ploat, Fr. Conne lians
» Compranor Stofions fo Fasocicolly Boort Preymre dus o Friction .ones
» Dishibufion - Daél &y la Customers = Marr* Smcier Fipes/Conneciions — 5 to ;00 pd

» Transmission Line : Typ. Size — 24-to-40-inch-diameter pipe:
Pressure -to 1500 ps¥
* 2% Diometor Can Del o Ma'e thon 45 the " Lume of Cax
» Higher Pressune Corpnesses Gos $a Taon Transfer More

» Design Life (50 to 7% years) vs Actual [porentially much more)

» Loads — Soil, Water, Thermal, Surcharges. Seismic, Ground
Stability

» Alignment Coridor Access Constraints

Design Considerations - a

» Greund, Environmenrtal, Cultural, Societal Use
» Rek, Szad, s Clo f.and Eae 2 of Ce astruciion
» Ecologicaily Sunsitiv 2 Areas, Ehdang sred Species, Guliural Lands
» Urban, 3uburoan, vs. Rural Lands
¥ ey Locatian B. iad on Ocoupand ¢ per Mile - ithin &0 feel of e Plpe
» High Coti 3quence Area - Schook, Hospitals/Lifelne Faclilies, Oulside Assembly Arecs

» Corrosion, Abrasion. Chemical & Electrical Attack
» Cczlirgs - Culsice & Inside; Cathodic Pratectica; Pipe Wall Thickness

» Depthof Bufai, tinimum 3 fo 2t to Tap of Plpe {220 CMR 109), De < ocr Under Roads,
In Agriculturg; Araas, and More Populal =dire

» Pipe Material
» Sle i for Larger, Higher Prassusa Linas [571YS = 70,000 psi Grac's X-70 Slesl Stre ngth)
» HLPECould B s Usec for L ~u- Pressure Uinas (<109 psi G.s Pressure)
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Pipeline Construction Methods - ¢
» Pipe Assembly

» Wekiing Pipe — Comesin 40 ta 60-Foot Lengths, Need fo Conngct
» donual, Mechanizec, Cerified 1 'elders
» Fekd Cooting- Factery Coaled ith Fusion Bonded Epoxy or Exirudad
Palyethylene - At Least Outside and Perhops Inside
» Handling and installing Plpe:
» Demag, - to Pipe, We s and Coalings

> QA/QC

» Key fothe Suceess and Long-Term Perfarmance of the Plpeline
# Inspecticn, Testing

» Work Flars ond Submitials Process
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Pipeline Construction Methods - a
» Pipe Assembly

» Welding Pipe - Comesin 40 to 80-Foot Lengths, Necd to Connect
» hionual Aiachenized Cerllflad Wald ws
» Field Coafing - Factory Ceatad - /ith Fusion Bonded Epoxy o Exfrudied
Polyethylane - At Least Outside and Perhaps Inside
» Handling and 'nstalling Pipe

» Damoge to Fip., Welds and Coalings
 QA/QC

» Koy to the Success and Long-Termn Proimance of the Plpeline
» Inspection, Tesiing

» Work Plans and Submittals Process

Pipeline Construction Methods - ¢

» Difficult Ground
»Very Hard Ground

»Blasting, Expansive Grouts, Mechanical Breaking,
Mechc.nical Cuting

»Very Soft Ground
» Presuppert, Ground Medification

» Ground Water Inflows

»Unstable Ground - Slopes, Subsidence
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Potential Landowner Concerns

» Right of Way Limitations
» How Clase fo Struchyras — Mir, Dist. = 40 feal, or Cless 4 Consluchcn (220 CMR 109)
» ‘agelalion- Pipcline Company Wil Cut to Malntain Access.
» Excavaiion- Fastricted
» Locd Limits

» leaking Gas
» R:ialthEffects — Pime:ly Methana

» Dinusion Disipat:s— Ughter than ir -Don't 'ant te Trap - " iont Bamars fo ¢ igralion
Along Trench

» BploscrFotantiol

» Nolse, Dust and Emissions
» Durng Construction
» During Operclion - Compressors
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Potential impacts

» Building or Utility Setilements

» Noise, Vibration
» Excavation, Tuck Tiaffic, Compaction. Blasting, Mech. Exc. of Rack

» Effectson wells
» Effects on Seplic Systems
» Effack cn Roadways

» Effacts on Wetlands
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