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Proposed Gas Meter Station 
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Subject Proposed Metering Station 
(Note 24” and 30” Existing Gas Pipelines) 
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Title 49 Subtitle A Part 1 Subpart A §1.2 

U.S. Department of Transportation 

§1.2   Organization of the Department. 
(a) The Secretary of Transportation is the head of the Department. 
(b) The Department comprises the Office of the Secretary of Transportation (OST), the Office of the 

Inspector General (OIG), and the following Operating Administrations, each headed by an 
Administrator who reports directly to the Secretary: 

 

(1) The Federal Aviation Administration (FAA). 
(2) The Federal Highway Administration (FHWA). 
(3) The Federal Motor Carrier Administration (FMCSA). 
(4) The Federal Railroad Administration (FRA). 
(5) The Federal Transit Administration (FTA). 
(6) The Maritime Administration (MARAD). 
(7) The National Highway Traffic Safety Administration (NHTSA). 
(8) The Pipeline and Hazardous Materials Safety Administration (PHMSA). 
(9) The Research and Innovative Technology Administration (RITA). 
(10) The Saint Lawrence Seaway Development Corporation (SLSDC). 
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Title 49: Transportation  

Part 1 – Organization and Delegation of Powers and Duties 

 
(h) “Pipeline and Hazardous Materials Safety Administrator” is 

synonymous with “Administrator of the Pipeline and Hazardous 

Materials Safety Administration.” 
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49 CFR Part 192 - TRANSPORTATION OF NATURAL  
AND OTHER GAS BY PIPELINE: MINIMUM FEDERAL SAFETY STANDARDS 

 

§ 192.903 

• The following definitions apply to this subpart:  
• Assessment is the use of testing techniques as allowed in this subpart to ascertain 

the condition of a covered pipeline segment.  
• Confirmatory direct assessment is an integrity assessment method using more 

focused application of the principles and techniques of direct assessment to 
identify internal and external corrosion in a covered transmission pipeline 
segment.  

• Covered segment or covered pipeline segment means a segment of gas 
transmission pipeline located in a high consequence area. The terms gas and 
transmission line are defined in § 192.3.  

• Direct assessment is an integrity assessment method that utilizes a process to 
evaluate certain threats (i.e., external corrosion, internal corrosion and stress 
corrosion cracking) to a covered pipeline segment's integrity. The process includes 
the gathering and integration of risk factor data, indirect examination or analysis to 
identify areas of suspected corrosion, direct examination of the pipeline in these 
areas, and post assessment evaluation.  

• High consequence area means an area established by one of the methods 
described in paragraphs (1) or (2) as follows:  
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§ 192.903 

 (1) An area defined as -  
 (i) A Class 3 location under § 192.5; or  

 (ii) A Class 4 location under § 192.5; or  

 (iii) Any area in a Class 1 or Class 2 location where the potential impact radius is greater than 660 
feet (200 meters), and the area within a potential impact circle contains 20 or more buildings 
intended for human occupancy; or  

 (iv) Any area in a Class 1 or Class 2 location where the potential impact circle contains an identified 
site.  

 (2) The area within a potential impact circle containing -  
 (i) 20 or more buildings intended for human occupancy, unless the exception in paragraph (4) 

applies; or  

 (ii) An identified site.  
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§ 192.903  
 
 (3) Where a potential impact circle is calculated under either method (1) or (2) to 

establish a high consequence area, the length of the high consequence area 
extends axially along the length of the pipeline from the outermost edge of the 
first potential impact circle that contains either an identified site or 20 or more 
buildings intended for human occupancy to the outermost edge of the last 
contiguous potential impact circle that contains either an identified site or 20 or 
more buildings intended for human occupancy. (See figure E.I.A. in appendix E.)  

 
 (4) If in identifying a high consequence area under paragraph (1)(iii) of this 

definition or paragraph (2)(i) of this definition, the radius of the potential impact 
circle is greater than 660 feet (200 meters), the operator may identify a high 
consequence area based on a prorated number of buildings intended for human 
occupancy with a distance of 660 feet (200 meters) from the centerline of the 
pipeline until December 17, 2006. If an operator chooses this approach, the 
operator must prorate the number of buildings intended for human occupancy 
based on the ratio of an area with a radius of 660 feet (200 meters) to the area of 
the potential impact circle (i.e., the prorated number of buildings intended for 
human occupancy is equal to 20 × (660 feet) [or 200 meters]/potential impact 
radius in feet [or meters] 2).  

 Identified site means each of the following areas:  
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§ 192.903      Note Reference to ASME B31.8S 

 
 
Potential impact circle is a circle of radius equal to the potential impact radius (PIR).  

 

Potential impact radius (PIR) means the radius of a circle within which the potential failure of a pipeline 
could have significant impact on people or property. PIR is determined by the formula r = 0.69* (square 
root of (p*d 2)), where ‘r’ is the radius of a circular area in feet surrounding the point of failure, ‘p’ is the 
maximum allowable operating pressure (MAOP) in the pipeline segment in pounds per square inch and 
‘d’ is the nominal diameter of the pipeline in inches.  

 

NOTE:  
0.69 is the factor for natural gas. This number will vary for other gases depending upon their heat of 
combustion. An operator transporting gas other than natural gas must use section 3.2 

of ASME/ANSI B31.8S (incorporated by reference, see§ 192.7) to calculate the impact radius formula. 

Remediation is a repair or mitigation activity an operator takes on a covered segment to limit or reduce 
the probability of an undesired event occurring or the expected consequences from the event.  

 

[68 FR 69817, Dec. 15, 2003, as amended by Amdt. 192-95, 69 FR 18231, Apr. 6, 2004; Amdt. 192-95, 
69 FR 29904, May 26, 2004; Amdt. 192-103, 72 FR 4657, Feb. 1, 2007; Amdt. 192-119, 80 FR 181, Jan. 
5, 2015]  
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ASME B31.8S-2018 

(Stephens Equation) 
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ASME B31.8S-2018 
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ASME B31.8S-2018 
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Surface Energy Balance 

 
0= Qsolar gain – Qradiation - Qconvective  - Qconductive 

 

IFlame 
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ASME B31.8S 
(Stephens Equation) 
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Rhodes Equation 
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Subject Metering Station 
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Edison N.J. (Durham Woods Apartments) 

March 23, 1994  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
https://www.youtube.com/watch?v=NyMbaZ9FVjA https://www.youtube.com/watch?v=4TLZZmwmtW4 
 
https://www.youtube.com/watch?v=w_uDDoIga7E http://www.gendisasters.com/new-jersey/19145/edison-nj-gas-pipeline-explosion-mar-1994 
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San Bruno, California, September 9, 2010 

It was first thought to be a jet plane crash 
http://fracdallas.org/docs/sanbruno.html 

Natural gas pipeline explosion, 6:11 PM PDT on 
September 9, 2010.  
 
The explosion created a crater measuring 167 feet long, 
26 feet wide and 40 feet deep, sending what was 
described by eye witnesses as a "wall of fire more than 
1,000 feet high."  
 
The Pacific Gas & Electric (PG&E) pipeline was a 30-inch 
high pressure distribution line buried underground. 
 
The shock of the explosion was felt more than 2 miles 
away at San Francisco International Airport. 
 
It was about 90 minutes after the event before gas was 
shut off to the distribution line.  
 
8 people killed; 58 injured. 
 
Burned about 10 acres 
Destroyed 38 homes, severely damaged another 120 
homes. 
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https://www.youtube.com/watch?v=P--2xdwSm44 
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Blast damage disrupted a water line to fire hydrants requiring firefighters to transport water to the site. Additional ground 
and aerial assistance was provided in the form of 25 fire engines, 4 air-tankers, 2 air attack planes, and 1 helicopter 
sent by the California Department of Forestry and Fire Protection. Residents assisted firefighters by dragging hoses 
4,000 feet to working fire hydrants, and others drove burn victims to hospitals.  

 

The fire was only 50% contained by 10:00 PM, and continued to burn until 11:40 AM the following day. 

 

 

PG&E reduced pipeline pressure by 20% after it was revealed that the pipeline may have been improperly installed. 
After the San Bruno pipeline failure, PG&E was required to re-evaluate how it determines the maximum operating 
pressure for some 1,800 miles of pipeline throughout its system.  

 

On January 13 2012, an independent audit from the State of California issued a report stating that PG&E had illegally 
diverted over $100 million from a fund used for safety operations, and instead used it for executive compensation and 
bonuses. 
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12” Natural Gas Pipeline Explosion Midland County, Texas  
Casualties: 5 critical, 1 injured, 1 fatality 

[August 1, 2018]  

Courtesy Marty Baeza 
https://www.reuters.com/article/us-texas-pipeline-blast/officials-identify-texas-pipeline-worker-killed-in-explosion-idUSKBN1KP0IZ 
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https://www.cbs7.com/content/news/Officials-responding-to-major-fire-east-of-Midland-489779741.html 
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30” Gas Pipeline Explosion in Summerfield, Ohio 

Injures one, damages 3 homes, 2 barns 

[January 21, 2019] 
https://www.wtap.com/content/news/Pipeline-related-fire-reported-in-Noble-County-504652651.html 
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Notes 
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Calculation of Safety Setbacks from Natural Gas Pipelines  

Rhodes Equation ~ Dr. Charles Rhodes, PE, PhD 

 

 

 

 I = 
𝐻𝐹𝑟

4𝜋𝑅2 

 

 R2 = 
𝐻•𝐹𝑟

4𝜋𝐼
 

 

 H = 2•Fm•Ec 

  

 R2 = 
2•𝐹𝑚•𝐸𝑐•𝐹𝑟

4𝜋𝐼
 

 

 

 Dp – Pipe Diameter (m) 

 

 Ec – Combustion heat release per unit mass of natural gas (52,437 kJ/kg) 

 

 En – Nozzle efficiency (non-dimensional) 

 

 Fm – Gas mass flowrate (kg/s) 

 

 Fr – Fraction of combustion heat emitted by radiation (dimensionless) 

 

 H- Total Combustion Heat Release (kJ/s) 

 

 I – Irradiation from fire at building surface (W/m2) 

 

 Pa – Internal Pipe pressure (Pascals) 

 

 Pb – External atmospheric pressure (Pascals) 

 

 R- Radial distance between center of flame and irradiated object (m) 

  

 ρ – Density of natural gas at standard atmospheric conditions (0.714 Kg/m3) 

  

 

Natural Gas Pipeline Safety Setbacks 30 5/7/2019 



  
 

 

 

 Fm = π 
Dp

2

2
2 ∙ ρ ∙ En(Pa − Pb) 2 

 

 

 

 

 R2 = 
2•π 

Dp

2

2
2∙ρ∙En(Pa−Pb) 1/2•Ec•Fr

4πI
 

 

 

 

  

 R = Dp 
En(Pa−Pb) 1/4•[2ρ1/2Ec•Fr]1/2

(8•I)1/2  

 

 Dp – Pipe Diameter (m) 

 

 Ec – Combustion heat release per unit mass of 
natural gas (52,437 kJ/kg) 

 

 En – Nozzle efficiency (non-dimensional) 

 

 Fm – Gas mass flowrate (kg/s) 

 

 Fr – Fraction of combustion heat emitted by 
radiation (dimensionless) 

 

 H- Total Combustion Heat Release (kJ/s) 

 

 I – Irradiation from fire at building surface (W/m2) 

 

 Pa – Internal Pipe pressure (Pascals) 

 

 Pb – External atmospheric pressure (Pascals) 

 

 R- Radial distance between center of flame and 
irradiated object (m) 

  

 ρ – Density of natural gas at standard atmospheric 
conditions (0.714 Kg/m3) 
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Surface Energy Balance 

For Insulated Exterior Wall or Roof: 

  

 0= Qsolar gain – Qradiation - Qconvective  - Qconductive 

  

  Qsolar = Iα 

  

   I ~  Irradiation (Btu/(hr-sf)) 

   α ~ Absorptivity of wall or roof surface (Dimensionless) 

 

  

 Radiation Loss: 

  

 Qradiation/A = ɛ•σ x (Ts4 – Tamb4) Btu/(hr-sf)) 

  

  

Where: 

 σ  = 1.73 E-9 Btu/(hr-sf- ºR4) 

  ɛ = Emissivity (Dimensionless) 

  A = Area (sf) 

  Ts = Wall Surface Temperature (ºR)  

  Tamb = Ambient Temperature (ºR) 
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Surface Energy Balance 

Convective Loss: 

  

 Qconvective/A = h x (Ts – Tamb) (Btu/(hr-sf)) 

  

  

Where: 

 h= .99 + 0.21 x [Wind Velocity (ft/s)]   (Btu/(hr-sf-ºF)) 

  

 A= surface area (sf) 

  

  

Conductive Wall Losses 

  

 Qwall/A = (Ts –Tinterior)/Rwall (Btu/(hr-sf)) 

  A= surface area (sf) 

  

 Rwall  =     (hr-sf-°F)/(Btu) 
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Newton’s Method (Newton-Raphson) 

 

  

f(Ts)new = (Ts)Old -  
𝒇(𝑻𝒔)𝒐𝒍𝒅

𝒇′(𝑻𝒔)𝒐𝒍𝒅
 

  

∆ = f(Ts)new - (Ts)Old 

  

  

  

𝒇(𝑻𝒔)𝒐𝒍𝒅 = Iα - ɛ • σ x (Ts4 – Tsky4) - h x (Ts – Tamb) - (Ts –Tinterior)/Rwall 

  

F’(Ts)= -4 •ɛ•σ x (Ts)3 - h -1/Rwall 
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Rs Distance (ft) 
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Rs/2 Distance (ft) 
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Rs Distance (ft) 
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(2/3)•Rs/2 Distance (ft) 
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