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OPERATIONS PROCEDURE MANUAL 

GENERAL 
The Operations Procedure Manual is not only the manual containing the step-by-step procedures to 
be used while completing a covered task on the natural gas system. It is to be used by company 
personnel in the field as a reference to ensure procedures are completed properly. 

Any utility or equipment specific procedures will be added to this manual by the utility or by USDI 
at the direction of the utility. 
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COVERED TASK 1 - PLANS AND PROCEDURES REVIEW 
Procedure Rev. # - 1.21 

PROCEDURE 

O&M Plan, Emergency Plan, Operations Procedure Manual, Welding Procedure Manual, OQ Plan, 
and Public Awareness Plan reviews must be conducted annually. A four-year effectiveness review 
must be conducted on the Public Awareness Plan. Procedure and Performance reviews are to be 
conducted twice annually on all OQ qualified individuals. Procedures for each covered task 
performed on the system can be found in the Procedure Manual. 

Certain activities on the natural gas system require documentation using the appropriate forms 
that can be found in the forms section of the O&M Manual, on Sharefile, or by using the USDI 192-
GIS software. 

GENERIC AOCS 

AOC:  Material defect or damage. 
RA:  Repair or replace or schedule for repair with supervisor 

 
AOC:  Unplanned release of gas 
RA:  Implement emergency plan 
 
AOC Equipment malfunction 
RA Repair or replace equipment or schedule for repair with supervisor 
 
AOC Fire and/or explosion 
RA Implement emergency plan 

Contractors working on site have a different set of AOC requirements for the generic AOCs listed 
above. AOC responses for contractors are as follows 

AOC:  Material defect or damage. 
RA:  Stop work and report issue 

 
AOC:  Unplanned release of gas 
RA: Stop work and evacuate the area and establish a safe perimeter. Protect life first and 

property if possible. Notify gas operator’s personnel, 911, and 811. 
 
AOC Equipment malfunction 
RA Stop work and report issue 
 
AOC Fire and/or explosion 
RA Evacuate the area and establish a safe perimeter. Protect life first and property if 

possible. Notify gas operator’s personnel and 911 if necessary. 
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COVERED TASK 2 - CATHODIC PROTECTION: SYSTEM 

INSTALLATION AND MAINTENANCE 
Procedure Rev. # - 2.20 

ANODE AND TEST WIRE INSTALLATION PROCEDURES 

PREPARATION OF ANODE AND ANODE/TEST WIRE 

1. Place the anode (if installed) into the hole as far away from the pipe as is practical. DO NOT 
use the wire to lift or to lower the anode into the hole 

2. Make sure the anode/test wire is bright, clean, and dry. Bent or out of round cable will hold 
the mold open and cause leaks. The wire should be straightened before clamping the mold 
in place.  

3. If necessary, use a wrap sleeve provided in the kit. 

PREPARATION OF THE PIPE 

1. Surface to be welded must be bright, clean, and dry. Remove all rust, oil grease etc.  

2. If the pipe has a tendency to sweat, heat it up first with a torch. This will eliminate any 
moisture problems long enough to make the weld. 

WELDING PROCEDURE 

EXOTHERMIC WELDING (CADWELD, THERMOWELD, ETC.) 

1. Ensure the excavation area is gas free by using a CGI prior to cleaning of pipe. 

2. The pipe surface must be thoroughly cleaned to a bright shinny appearance and free of 
moisture, oil, and grease prior to exothermic welding. 

3. CAUTION - Never exothermically weld to a corroded pipe surface. 

4. ANSI/ASME B31.4 and B31.8 list the following minimum pipe wall thickness data for 
exothermic welding: 

Table 1: Minimum Pipe Wall Thickness for Exothermic Welding 

Nominal Pipe 
Diameter, in. 

Pipe 
Schedule 

Wall 
Thickness, in. 

½ 40 0.109 

¾ 40 0.113 

1 to 2 10 0.109 

2 ½ to 4 10 0.112 

5 to 8 5 > 0.109 

≥ 10 5 > 0.109 
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5. Strip the insulation from the solid core copper #12 or #14 AWG anode or test lead wire, 
about 1 ½ inches from the end. 

6. Crimp a copper sleeve on the bare portion of the wire leaving about 1/8 inch of the wire 
protruding from the end of the copper sleeve. 

7. Tie or wrap the wire to the piping so that any mechanical strain will not damage the weld 
after completion. 

8. Open the cover of the oven (crucible) to expose the weld cavity. 

9. Clean the cavity using the exothermic furnace-cleaning tool, as necessary.  

10. Insert an exothermic metallic disk into the weld cavity with the concave side facing 
downward to fit the shape of the weld cavity. (For automatic cad welds see manufacturer’s 
instructions and proceed to step 12.) 

11. Remove the cap from an exothermic ignition charge container and pour the contents into 
the weld cavity. 

12. Ensure that all of the fine ignition powder from the bottom of the ignition charge container 
is also poured lastly into the weld cavity. (For furnaces with ignitor hole, place ignition 
powder on top of furnace.)  

13. Close the lid of the exothermic ignition oven (crucible), place it over the wire with the 
copper sleeve, and hold firmly against the pipe surface to be welded. 

14. Wear protective gloves to prevent burns, and use the exothermic charge igniter to light the 
charge. DO NOT USE MATCHES OR A TORCH. 

15. Hold the exothermic ignition oven (crucible) firmly for a moment allowing the weld to cool. 

16. Remove the exothermic ignition oven (crucible) from the pipe and test the completed weld 
with a hammer. Avoid striking the wire directly. 

17. After the weld has cooled completely, repair the pipe coating according to company 
procedures for underground piping and soil-to-air interface. 

Anode installation shall be documented on either Form Number 301-Main or Service Line 
Inspection or electronically in the ESRI GIS database. 

CATHODIC PROTECTION SYSTEM MAINTENANCE 
A minimum of -0.85 volts with reference to a copper\copper sulfate half-cell shall be maintained on 
all coated steel mains. The following specific criteria shall be completed as part of the cathodic 
protection system monitoring, if applicable.  

GALVANIC SYSTEM 

Anode Ground Bed 

All anode connections made to the pipe through an above ground test station shall be inspected 
annually for proper mechanical connections. When readings are found to be more positive than -
0.85 Vdc, refer to Covered Task 10 of this manual for further testing and troubleshooting 
procedures. 

Isolation Devices 

Refer to Covered Task 3 of this manual for proper installation of an isolation device procedures. 
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Casings 

Casings should be checked for isolation from the system. Potential will be obtained on the casing 
with either a lead connected to casing at a test point or the vent pipe on the casing. Potential will be 
obtained on the carrier pipe with either a lead connected to the carrier pipe at a test point at the 
casing or at the closest available electrically continuous connection to the carrier pipe. Records 
should be reviewed to determine if anodes are installed on the casing. The following criteria will be 
used when assessing the potential differences. 

1. Severe Indication – Pipe to Soil “ON” potentials on the carrier pipe are less negative than -
850 mv and the difference between the pipe to soil and casing to soil potential is less than 
10 mv. 

2. Moderate Indication – Pipe to Soil “ON” potentials on the carrier pipe are borderline -850 
mv and the difference between the pipe to soil and casing to soil potential is more than 10 
mv. And less than 100 mv. 

3. Minor Indication – Pipe to Soil “ON” potentials on the carrier pipe are greater than -950 mv 
and the difference between the pipe to soil and casing to soil potential is more than 10 mv. 
and less than 100 mv. 

4. Electrically Clear – Pipe to Soil “ON” potentials on the carrier pipe are greater than-1000 mv 
negative and the difference between the pipe to soil and casing to soil potential is more than 
150 mv 

Severe and moderate indications will require further testing. Minor indications will be tested when 
the potential difference is less than 100 mv, in these instances tests will be conducted to determine 
the pipe to casing resistance. The Panhandle Eastern test as found in PRCI L51587 or other 
methods will be used to determine this resistance. Further action for clearing the contact, installing 
casing filler or removal of casing will be made following obtainment of test results, possible visual 
examination, and evaluation by a qualified individual. The panhandle method is included in the 
appendix of this Manual. 

Critical and Non-Critical Bonds 

Refer to Covered Task 4 of this manual for the inspection and testing of cathodic protection bonds 
procedures. 

Isolated Services and Short Sections of Main 

Isolated services and short sections of main will be inspected according to sections 8.D and 8.C of 
the Operations and Maintenance Manual, respectively. 

Refer to Covered Task 7 of this manual for procedure of inspecting isolated services and short 
sections of main.     

IMPRESSED CURRENT SYSTEM 

Refer to Covered Task 5 and 6 for rectifier monitoring, maintenance, and installation procedures. 

 

AOCS 
AOC:  Defect or corrosion in pipe near exothermic weld. 
RA:  Repair or replace section of pipe. Do not perform weld near defect 
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AOC:  Cathodic protection reading inadequate after installation of anode 
RA:  Check wire connection to pipe and to anode. Wet anode to activate 
 
AOC Accidental ignition, fire, or explosion due to leaking gas while completing 

exothermic weld 
RA Anode Bed - Check the shunt to determine if anodes are depleted Locate wires to 

determine if wires have been disconnected 
 Critical Bond - Check wire connections, is current less than or greater than normal 
 Isolation Devices - Check for short 
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COVERED TASK 3 - INSTALL CATHODIC PROTECTION 

ELECTRICAL ISOLATION DEVICES 
Procedure Rev. # - 1.20 

ELECTRICAL ISOLATION DEVICES 

There are multiple types of electrical isolation devices, below is a list of the most common used in 
each situation.  

Meter Sets 

• Insulated Meter Swivels 
• Insulated Meter Valves 
• Insulated Unions 
• Flange Isolation Kits 

Main Line 

• Flange Isolation Kits 
• In-line Insulation Joints 

Isolation devices shall be installed according to manufacturer’s instructions. 

For the threaded and flanged isolation devices, care should be taken to align the components so 
undue stress is not placed on the fitting. The insulated flange kits are installed with a non-metallic 
gasket between the two flanges and insulted sleeves and washers on the bolts. At minimum, one 
end of the bolt will have an insulated washer and a steel washer. The non-metallic sleeve is placed 
over the bolt the entire length of the flange. See Covered Task 27 for procedures on Joining of Pipe - 
Threaded and Flanged Connections. 

For the installation of In-line insulation joints, see Covered Task 47 for procedures on steel welding. 

Should an isolation device fail at a service terminal location a distinct shift in the cathodic 
protection potentials will be observed. This shift indicated that a possible foreign contact or “short” 
has occurred. 

AOCS 

AOC:  Corrosion 
RA:  Repair or replace section of pipe.  

 
AOC:  Cathodic protection reading inadequate after installation isolation device 
RA:  Check device for functionality. Check for short in the system.
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COVERED TASK 4 – INSPECT AND TEST CATHODIC 

PROTECTION BONDS 
Procedure Rev. # - 2.20 

INTERFERENCE AND BONDS 

If pipe-to-soil potentials readings near a foreign structure are significantly more positive or 
negative that other readings in the area, testing will need to be completed to determine whether the 
foreign structure or pipeline is interfering with the protection of the utilities pipeline. 

If it has been determined that other cathodically protected pipelines or structures are interfering 
with and preventing the protection of the pipeline or section of pipeline, then the operator of the 
foreign structure will be contacted to set up joint testing and a bond should be made between the 
pipeline and the foreign structure. The bond should be designed to allow enough current passage to 
eliminate the interference. The effectiveness of this bond shall be checked and recorded at least 6 
times per year in intervals that do not exceed 2 ½ months. The effectiveness of a non-critical bond 
shall be checked and recorded at least once per year in intervals that do not exceed 15 months. 

The bond readings will be taken across a shunt installed in the test station connecting the two 
structures. The voltage difference between the terminals of the shunt will be measured and the 
current flow determined based on the resistance rating of the shunt. These values will be compared 
to previous readings obtained and potential readings on the pipe near the bond to determine the 
adequacy of the protection and the possibility of interference from the foreign structure. Correction 
of issues on critical bonds will be completed within 2 1/2 months and non-critical bonds within 6 
months.   

Cathodic protection systems, impressed or galvanic, installed in the system will be done so to 
minimize any adverse effects on existing adjacent underground metallic structures. If interference 
is considered a possibility, then testing will be conducted after installation to determine the effects 
of the cathodic protection system on adjacent structures. If it is found that the cathodic protection 
system is affecting or being affected by adjacent structures, then a bond should be considered 
between the pipeline and foreign structure. 

AOCS 

AOC:  Cathodic protection reading inadequate 
RA:  Critical Bond - Check wire connections, is current less than or greater than normal 

Isolation Devices - Check for short 
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COVERED TASK 5 - RECTIFIER MONITORING AND 

MAINTENANCE 
Procedure Rev. # - 1.20 

RECTIFIERS 

In areas where rectifiers are used for the protection of the system, monitoring of the rectifier shall 
occur at least 6 times per year in intervals not to exceed 2 ½ months. Voltage and amperage 
readings will be taken to determine the working order of the rectifier. The voltage reading will be 
taken across the outlet terminals of the rectifier. The amperage output will be obtained by 
recording the voltage across the shunt in the rectifier and calculating the amperage knowing the 
resistance value of the shunt. Should the readings vary significantly from previous readings, testing 
will be completed to determine the cause of the lower output. The ultimate test is the adequacy of 
the protection on the main. Variation in rectifier readings may occur while the adequacy of the 
protection is still intact. The amperage output can give an indication of the ground bed conditions. 
Adjustment of the rectifier taps can be completed to maintain the output necessary to protect the 
intended system. Should further adjustment not be possible, an analysis should be completed to 
determine if replacement of the ground bed is necessary. 

 

Figure 1: Example Rectifier 

RECTIFIER MONITORING PROCEDURE 

The following procedure references picture above for location of components. 
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1. Before touching the rectifier cabinet, ensure the cabinet is not shorted to the AC power by 
taking a reading with your voltmeter. 

2. After accessing the cabinet, note the voltage and amperage readings on the gauges at 
numbers 6 and 7 above. 

3. Document the coarse and fine settings of the rectifier at 1 and 2 above. 

4. Obtain a voltage output reading with your voltmeter by first setting your meter to read V 
DC, then connecting the positive of the voltmeter to the positive terminal of the rectifier at 
number 8 above and the negative of the voltmeter to the negative terminal of the rectifier at 
number 9 above. Reading will be in Volts DC. 

5. Obtain a current output reading with your voltmeter by first setting your meter to read mV 
DC, then connecting the positive of the voltmeter to the right side of the shunt terminal at 
number 5 above and the negative of the voltmeter to the left side of the shunt terminal at 
number 4 above. Reading will be in millivolts DC and will need to be converted to amperage 
using the shunt conversion. Using a reading of 30 mV and a shunt conversion of 50mv = 20A 
as an example, perform the following calculation. 

 

6. Obtain a pipe-to-soil potential by setting your meter to V DC, then connecting the positive of 
your voltmeter to the negative terminal of the rectifier at number 9 above and connecting 
the negative to your reference cell making contact with the soil. Reading will be in Volts DC. 
After obtaining this reading with the rectifier ON, maintain connections and move the main 
breaker of the rectifier at number 3 above to the OFF position. Obtain an “instant OFF” 
reading by recording the second number displayed on the voltmeter after the rectifier is 
turned off. 

Rectifier monitoring and inspections will be documented on either Form Number 803-Rectifier 
Inspection Form or electronically in the ESRI GIS database. 

MAINTENANCE 
All rectifier maintenance shall be completed in accordance with manufacturer’s 
instructions/manuals.  

AOCS 

Abnormal Operating Condition Remedial Actions 

AOC: Cathodic protection or rectifier output readings inadequate 
RA: Troubleshoot to determine what the issue may be with rectifier 

Perform maintenance on rectifier  
Send rectifier in for repair 

 

(𝑅𝑒𝑎𝑑𝑖𝑛𝑔 𝐴𝑐𝑟𝑜𝑠𝑠 𝑆ℎ𝑢𝑛𝑡 (𝑚𝑉)) 𝑋 20 𝐴

50 𝑚𝑉
= 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑂𝑢𝑡𝑝𝑢𝑡 (𝐴)  

 

                                           
(30𝑚𝑉) 𝑋 20 𝐴

50 𝑚𝑉
= 12 𝐴  
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COVERED TASK 6 - RECTIFIER INSTALLATION 
Procedure Rev. # - 1.20 

PROCEDURE 

Rectifier Installation 

Rectifiers and ground beds will be designed and installed in accordance with NACE SP0196 and 
manufacturers recommendations. 

AOCS 
AOC:  Cathodic protection reading inadequate 
RA:  Check wires to ensure they are connected 

Troubleshoot possible issues with voltmeter, reference cell, or other 
equipment 
Begin troubleshooting issues on system (see Covered Task 10) 
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COVERED TASK 7 - PIPE-TO-SOIL POTENTIALS 
Procedure Rev. # - 1.20 

PROCEDURE FOR TAKING C.P. READINGS 

Before making any pipe-to-soil potential measurements during the annual cathodic protection 
survey, ensure the voltmeter and reference electrode are in proper working order.   

Perform a quick check of the half-cell. The liquid inside should be clear and blue. Un-dissolved 
crystals should also be present; this insures a super-saturated solution. Finally, make sure the 
porous plug in the end of the half-cell is indeed still porous. A small amount of solution should seep 
out of the plug. Assuming everything is in order: 

1. Turn the voltmeter on and make sure the batteries are fully charged. 

2. Check the half-cell for a super-saturated copper sulfate solution. 

3. Connect the positive lead to the pipeline or test station. Make sure a good connection is 
obtained. 

4. Connect the negative lead to the copper rod sticking out of the electrode. 

5. Push the porous end of the half-cell into the earth. It is helpful if the earth is somewhat 
moist. If possible, try to get at least a couple of feet away from the pipe, but over the top of 
the buried pipeline you are testing. This should minimize IR drop. 

6. Obtain the reading from the voltmeter. Any reading below -0.85 volts is considered in 
compliance. If the reading is -0.85 or less negative, troubleshooting will be completed to 
determine if there may be a foreign contact or additional current is necessary.  

7. Readings will be documented on appropriate form or electronically in the ESRI GIS 
database. 

AOCS 
Abnormal Operating Condition Remedial Actions 

AOC: Cathodic protection reading inadequate 
RA: Check wires to ensure they are connected 

Troubleshoot possible issues with voltmeter, reference cell, or other equipment 
Begin troubleshooting issues on system (see Covered Task 10) 
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COVERED TASK 8 - VISUAL INSPECTION FOR 

CORROSION AND MECHANICAL DAMAGE 
Procedure Rev. # - 1.21 

MAIN INSPECTION 

When a steel main or service line is exposed, the pipe shall be examined for external corrosion, 

coating deterioration, and mechanical damage and a 301 - Main and Service Line Inspection Form 

shall be completed. If external corrosion or mechanical damage is found additional investigation 

shall be made on the pipe both longitudinally and circumferentially beyond the exposed pipe.  Any 

coating or pipe defect shall be repaired.  The following procedure shall be followed whenever main 

lines are exposed: (NOTE:  If, after initial inspection, the pipeline is found to be well coated and the 

pipeline has been exposed for reasons that do not require the removal of pipeline coatings, then c.p. 

readings are not required.  The pipeline inspection record should simply show that the pipe was 

inspected and the coating was found to be in good condition.)   

1. A c.p. reading shall be taken.  (SEE NOTE ABOVE) Procedures for this is located in Covered 

Task 7 of this manual. 

2. A 301 - Main and Service Line Inspection Form shall be filled out. (an example can be 

found in the forms section of the O&M manual) 

3. If the c.p. reading does not meet the -0.85 volt criteria, the deficiency will be noted and the 

superintendent will be made aware.  Action will then be taken to determine the cause of the 

deficient reading. The deficiency will be corrected in a minimum of 6 months on all 

cathodically protected systems.  

4. If an anode is installed; a record of the exact location of the anode shall be made.  

5. Examine pipe for evidence of external corrosion or mechanical damage. Investigate both 

circumferentially and longitudinally along the pipe for a reasonable distance measured 

laterally beyond the corroded area. The strength integrity of the pipe is dependent on the 

longitudinal extent of the corroded area in relation to the maximum wall thickness loss. Check 

for corrosion at any damaged, deteriorated, or disbonded coating, soil to air interfaces, and 

pipe exposed to air, moisture and pollutants.  For Ductile Iron pipe, examine for evidence of 

external corrosion, longitudinal or circumferential cracking, or graphitization. (If no evidence 

of external corrosion is found, the remaining steps can be skipped and documentation should 

be completed using form 301) 

6. Clean pipe removing dirt, scale, rust or other foreign matter as much as safely possible. Be 

careful not to encounter possible leaking gas. Damaged or leaking Ductile Iron pipe due to 

cracking or graphitization will be replaced by removing the leaking or damaged sections of 

pipe. 

7. If corrosion or damage is found during inspection one of the following actions should be 

taken: 
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a. Take an external measurement of pipe wall thickness utilizing a pipe pit depth gauge. The 

procedure for measuring external and internal corrosion can be found in Covered Task 

19 of this manual.  

b. If a pit depth gauge is not readily accessible or operator is not qualified to operate a pit 

depth gauge or ultrasonic wall thickness gauge, contact a qualified operator or contractor 

to perform task according to the procedure in Covered Task 19 of this manual. 

c. If any wall loss can be visually observed, replace or repair the section of piping. 

 

When corrosion or damage is found to the extent that may cause leakage from the pipeline the 
section affected by the corrosion must be replaced.  

 
When active corrosion is found on a bare steel pipeline, a plan will be developed by corrosion 

engineers to determine when and how the pipeline will be cathodically protected. The qualified 

person overseeing the cathodic protection system shall be responsible for determining whether any 

stray current(s) are affecting the system and if so having a program to minimize the effects of the 

current(s).  If rectifier(s) are used to protect the system or a part of the system, they shall be 

designed by the qualified person to minimize any adverse effect on any existing adjacent structure. 

 

INTERNAL CORROSION MONITORING 

Whenever a hot tap is performed on a metallic gas pipe, the pipe coupon should be retained and 

visually examined for evidence of internal corrosion.  Whenever a segment of gas pipe is removed 

or otherwise taken out of service, the internal surfaces shall be examined for evidence of internal 

corrosion.  Indications of internal corrosion require a thorough investigation of adjacent pipe, both 

longitudinally and circumferentially, in order to discover the actual extent of internal corrosion. 

When a segment of the pipeline is removed, the following procedure shall be performed. 

1. Whenever a segment of a metallic gas pipe is removed from the pipeline, the pipe coupon or 
segment should be retained and visually examined for evidence of internal corrosion. 

2. Indications of internal corrosion require a thorough investigation of adjacent pipe, both 
longitudinally and circumferentially, in order to discover the actual extent of internal corrosion. 

3. All corrosion pits shall be measured with a “pit depth gauge” to determine the loss of wall 
thickness according to Covered Task 8(a) of this manual. If the remaining wall thickness is less 
than that required for the MAOP of the pipeline, that section of piping must be replaced. The 
required wall thickness can be determined using ASME B31G shown in Covered Task 19 of this 
manual. 

 

All main and service line inspections will be documented on either Form Number 301-Main and 
Service Line Inspection or electronically in the utility’s ESRI GIS database. 
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AOCS 
AOC: Unplanned escape of gas from pipeline 
RA: Exit hole and shut off gas supply to section of pipe to repair damage 

 
AOC: Accidental Ignition 
RA: Shut off gas supply to section of pipe and repair damage 

 
AOC: Pipe or component contamination, deterioration, or material defect 
RA: Determine extent of damage and repair that section of pipe 

 
AOC: Corrosion 
RA: Measure corrosion depth to determine if section of pipe needs to be replaced or 

repair section immediately. 
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COVERED TASK 9 - INSTALL AND REMOVE COUPONS 
Procedure Rev. # - 1.20 

PROCEDURE 

See coupon manufacturer’s installation and removal procedures. 

AOCS 
AOC:  Pipe or component contamination, deterioration, or material defect 
RA:  Determine extent of damage and repair that section of pipe 

 
AOC:  Unplanned escape of gas from pipeline 
RA:  Exit hole and shut off gas supply to section of pipe to repair damage 
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COVERED TASK 10 - CATHODIC PROTECTION 

TROUBLESHOOTING 
Procedure Rev. # - 1.20 

SACRIFICIAL ANODE PROTECTED 

Determine if low readings are due to a short exists or reduced current output of anodes. This can be 
accomplished by impressing DC current onto the system and determining if the piping is polarizing, 
if so, additional anodes shall be installed. If the pipe will not polarize then a short locator shall be 
used to determine the location of the short. 

IMPRESSED CURRENT SYSTEM 

Same as above. Except current is already being impressed so instant OFF readings will show 
whether the system is polarized. Ensure rectifier is operating properly. 

INTERFERENCE 
See Covered Task 4 for procedures with interference. 

CASINGS 
See Covered Task 4 for casing inspection procedures. See Panhandle Method in the appendix of this 
manual for casing troubleshooting. 

All defects or defective isolation equipment will be documented on the cathodic protection survey 
report or by a letter detailing issues found. 

AOCS 
AOC:  Pipe or component contamination, deterioration, or material defect  
RA:  Determine extent of damage and repair that section of pipe 
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COVERED TASK 11 - EXTERNAL CORROSION DIRECT 

ASSESSMENT 
Procedure Rev. # - 1.20 

PROCEDURE 

See ECDA Plan, USDI ECDA Procedure, and Equipment Manufacturers Manual for procedures.   

AOCS 
AOC:  Abnormal CIS or DCVG readings. 
RA:  Check wire connections on equipment 
  Check all equipment for functionality  
  Mark area for direct inspection 

 
AOC:  Unplanned escape of gas from pipeline 
RA:  Exit hole and shut off gas supply to section of pipe to repair damage 
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COVERED TASK 12 - ATMOSPHERIC CORROSION 

SURVEY 
Procedure Rev. # - 1.20 

PROCEDURE 

Atmospheric corrosion control shall be accomplished by painting all bare, above ground pipe with a 
paint or coating system to protect against atmospheric corrosion. The condition of this piping shall 
be checked once every 3 years at intervals not exceeding 39 months during routine leak surveys, 
meter readings or special surveys using the following procedure. 

1. While approaching the pipeline or portion of pipeline, perform a visual examination of the 
area for signs of conditions that may contribute as a factor to atmospheric corrosion. 
Coating material suitable to prevent atmospheric corrosion will be used on new or existing 
above ground piping. 

2. Visually and physically examine above-ground facilities for the presence of atmospheric 
corrosion including, but not limited to: 

a. General “uniform” corrosion - large areas of pipe are rusting or pitting uniformly 

b. Localized “non-uniform” corrosion - pipe is rusting or pitting only in one or more 
specifically defined areas 

c. Faded or thinning paint or coating 

d. Flecking or small patches of paint or coating missing, or light rust bleed through 

e. Paint or coating totally absent from entire section or large section of facility 

f. Paint or coating totally absent from entire section or large section of facility and a 
percentage of pipe diameter of the original wall thickness has eroded 

3. During the survey, special attention shall be paid to soil-air interfaces at risers and under 
disbanded coatings, pipe supports etc. 

4. Atmospheric Corrosion Survey shall be documented on either Form Number 801-
Atmospheric Corrosion Control Inspection Form or electronically in the ESRI GIS 
database. 
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AOCS 
AOC:  Metal loss is visible 
RA: Visually inspect the pipe for generalized corrosion, deformities, cracks, dents, metal 

loss, and gouges. If any of the above are found document the findings and report to 
the owner/operator for further inspection. 

 
AOC:  Pipe contamination or coating deterioration is visible  
RA: Examine the severity and extent of the problem area. Determine if needed to be 

replaced or continued to be monitored.  

 
AOC:  Gas is escaping from corrosion site. 
RA: Determine severity of leak and if actions must be taken immediately to stop the leak. 

If so, refer to emergency response procedures.
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COVERED TASK 13 - VALVE OPERATION 
Procedure Rev. # - 1.20 

Procedure 

Valve Operation 

Procedure for operating valves: 

1. If valve is to be operated due to an emergency situation, consult emergency valve map to 
determine the appropriate valve to be operated to isolate the area of emergency. 

2. Obtain Valve History Card(s) for the valve(s). 
a. Perform a visual check of the valve to identify: 

i. Initial valve position (“Open” or “Closed”). 
ii. Orientation of the valve in relation to the valve stops, if any. 

iii. Excess dirt, rust, or foreign materials that may interfere with the operation 
of the valve. 

b. Remove any excess dirt, rust, or foreign materials that may interfere with the 
operation of the valve. 

c. Check the valve for proper alignment to permit the use of a key or wrench. If 
underground valve, verify that a valve wrench or valve key will align through the 
valve box through to the valve operating nut - If alignment cannot be made, note for 
scheduled repair or repair immediately. 

d. Operate the valve the appropriate amount of turns “clockwise” to close the valve. 
i. If unable to operate the valve for any reason, move to the next valve (or 

valves) upstream to isolate the intended section. 
e. Upon completion of emergency repairs, operate the valve to the proper position. 
f. Check the valve for leaks. 
g. Document any problems or maintenance on the 901 - Valve History Record. 

AOCS 
AOC:  Unplanned pressure deviation 
RA: Reevaluate the valves that have been closed/open. Overlook the maps to make sure 

there is not a section being completely shut off, or if there needs to be more 
closed/open.   

 
AOC:  Valve in inoperable 
RA: Determine necessary action to fix this; greasing, replacement, i.e. if an emergency, 

look at maps/records to determine next valve to shut off least amount of customers.  

 
AOC:  Accidental Ignition 
RA: Determine on records the closest/most opportune valve to be closed to shut off gas 

to the segment. 
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COVERED TASK 14 - VALVE INSPECTION AND 

MAINTENANCE 
Procedure Rev. # - 1.20 

VALVE INSPECTIONS 

Procedure for performing valve inspection: 

1. Obtain Valve History Card(s) for the valve(s) to be inspected. 
2. Perform a visual examination of the area around the valve for signs of conditions that may 

interfere with proper access to the valve such as: 
a. Paving over of valve or valve box 
b. Excavation or landscaping activities covering valve or valve box 
c. Objects permanently placed over top of valve or valve box 
d. Vandalism 

3. If valve is underground, check valve box cover for proper fit, support, and ensure that the 
valve box lid is marked as “Gas”. 

4. Valve Inspection 
a. Perform a visual check of the valve to identify: 

i. Initial valve position (“Open” or “Closed”). 
ii. Orientation of the valve in relation to the valve stops, if any. 

iii. Excess dirt, rust, or foreign materials that may interfere with the operation 
of the valve. 

b. Remove any excess dirt, rust, or foreign materials that may interfere with the 
operation of the valve. 

c. Check the valve for proper alignment to permit the use of a key or wrench. If 
underground valve, verify that a valve wrench or valve key will align through the 
valve box through to the valve operating nut - If alignment cannot be made, note for 
scheduled repair or repair immediately. 

d. For valves that are to be partially operated (required for Transmission Lines), care 
shall be taken to ensure that valves that should be “open” are left open and valves 
that should be “closed” are left closed. Care should also be taken so as not to cause 
an outage or overpressure of the system. 

i. Check the valve for proper lubrication. 
ii. These valves should only be operated to the extent necessary to establish 

operability of the valve - Extreme care should be taken to return these 
valves to the proper “open” or “closed” position. 

iii. If lubrication is needed, DO NOT OVER-LUBRICATE the valve - over-
lubrication may force excess grease into the gas stream and cause a 
stoppage and/or hamper the proper operations of downstream equipment - 
ALWAYS Follow Manufacturer’s Guideline for Greasing Valves. 

e. Upon completion of the inspection, verify that the valve is in the proper position. 
f. Check the valve for leaks. 
g. Document any problems or maintenance on either Form Number 901-Valve History 

Card or electronically in the ESRI GIS database. 

Any problems with the valves shall be documented. If a valve is found to be inoperable, the valve 
shall be repaired immediately to make it operable or designate another valve or valves to substitute 
for the inoperable valve that will provide a similar level of effectiveness for isolating the line 
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section. If the valve cannot be repaired or substituted with other valves, then the valve shall be 
replaced. All other non-serious valve problems shall be brought up with the superintendent and 
shall be remedied as part of a general repair schedule. 

VALVE MAINTENANCE 

POLYETHYLENE BALL VALVE REFURBISHMENT/ REPAIR 

1. Polyethylene ball valves are not typically manufactured with lubrication ports and these 
valves utilize internal Teflon-type seals to achieve positive shut off.   

2. Excessive torsional loading can damage valve end fusions and excessive torque can damage 
internal valve parts. Polyethylene ball valves that cannot be operated or cannot be shut off 
to a gas tight position should be replaced. 

STEEL BALL/PLUG VALVE REFURBISHMENT/REPAIR 

1. Steel ball valves exhibiting external corrosion, and/or outside force damage, may cause 
valve leakage that should be promptly investigated. 

2. Partial valve operation should first be performed; however, any valve that will not operate 
should not be subjected to forced operation using a “cheater” since this practice can cause 
permanent valve damage and potential hazardous leakage. 

3. Internal icing, foreign material, and corrosion can cause a steel ball or plug valve to be 
difficult to operate. 

4. Some steel ball valves are manufactured with lubrication ports, while most steel plug valves 
are manufactured with lubrication ports. If lubrication ports are available, replace any 
damaged lubrication ports before proceeding. Caution should be taken when replacing 
lubrication ports that are under gas pressure. 

5. A valve lubrication tool/gun equipped with a pressure gauge can be used as a 
troubleshooting tool when operated according to manufacturer recommendations. 

6. Attempt to lubricate and partially operate the valve. If the valve will not accept lubricant, 
valve flush can be used with the lubrication tool. 

7. Caution should be taken when injecting these materials as excessive flush/lubricant may 
travel downstream. Only enough flush should be used to displace old valve lubricant. Follow 
the valve flush manufacturer’s recommendations for “soak” time. 

8. After “soak” time, attempt to partially operate the valve. If the valve appears to remain 
seized, lubricate the valve and again attempt partial operation. Use only enough lubricant to 
displace the valve flush. If partial operation is achievable, attempt full open/close operation 
as long as a gas service outage will not result. 

9. If gland seals are present, ensure that gland seals are leak tight. 
10. A plug valve that is not under gas pressure usually can be disassembled in place and 

repaired prior to final lubrication. 

STEEL BALL/PLUG VALVE REPLACEMENT - FLANGED 

1. Gas pressure should be reduced or eliminated prior to removal and replacement of a valve. 
2. Piping support may be required after excavation of the valve. 
3. Flanged valves should be removed by loosening the flange bolts leaving one or two bolts in 

place until just prior to complete valve removal. 
4. Ensure that new bolts, washers, and nuts of the proper rating are available for replacement 

of those that may be damaged or unserviceable. Replacement flange gaskets of the proper 
material and rating will also be required. 
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5. A flange-separating tool may be required in order to remove and replace the valve and 
associated gaskets. 

6. Install the new-flanged valve, new gaskets, and bolts, washers, and nuts. Tighten all bolts in 
a sequential fashion to avoid flange misalignment and leakage. Valve manufacturer torque 
specifications may be required for bolt tightening. 

7. Leak test the new flange assemblies using an acceptable liquid leak detection solution at 
system operating pressure. Retighten flanges, as necessary, until no leaks are present. 

STEEL BALL/PLUG VALVE REPLACEMENT - THREADED 

1. Threaded valves should never be installed on a pipeline that is to be buried. 
2. Gas pressure should be reduced or eliminated prior to removal and replacement of a valve. 
3. Piping support may be required before and after valve removal. 
4. Threaded valves require the use of pipe wrenches of sufficient size to facilitate removal and 

replacement. 
5. Apply a sufficient amount of thread sealant, thread tape, or a combination of these only to 

male threaded pipe ends and never to female threads inside the valve body. 
6. Tighten the piping and valve threads together only enough to prevent gas leakage. 
7. Leak test the new threaded assemblies using an acceptable liquid leak detection solution at 

system operating pressure. Retighten, as necessary, until no leaks are present. 

STEEL BALL/PLUG VALVE REPLACEMENT - WELDED 

1. Gas pressure should be reduced or eliminated prior to removal and replacement of a valve. 
2. Piping support may be required after excavation of the valve. 
3. After acceptance of the welds and appropriate cooling time, leak test the new welded 

assemblies using an acceptable liquid leak detection solution at system operating pressure. 

Any maintenance activities performed on a valve should be recorded on either Form Number 901- 
Valve History Card or electronically in the ESRI GIS database. 

AOCS 

AOC:  Unplanned pressure deviation 
RA: Reevaluate the valves that have been closed/open. Overlook the maps to make sure 

there is not a section being completely shut off, or if there needs to be more 
closed/open.  

 
AOC:  Valve in inoperable 
RA: Determine necessary action to fix this; greasing, replacement, i.e. if an emergency, 

look at maps/records to determine next valve to shut off least amount of customers.  

 
AOC:  Corrosion 
RA: If corrosion around the piping/on the valve, determine if needs to be 

repainted/cleaned or replaced
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COVERED TASK 15 - PNEUMATIC VALVES 
Procedure Rev. # - 1.20 

VALVE INSPECTION AND MAINTENANCE 

The procedure for inspecting and maintaining a pneumatic valve is the same as Covered Task 14 
with the exception of the pneumatic operator. For inspection and maintenance of the pneumatic 
operator, refer to the manufacturer’s operation manual. 

VALVE OPERATION  
For the procedure to operate a pneumatic valve, refer to the manufacturer’s operation manual. 

AOCS 
AOC:  Unplanned pressure deviation        
RA: Reevaluate the valves that have been closed/open. Overlook the maps to make sure 

there is not a section being completely shut off, or if there needs to be more 
closed/open.  

 
AOC:  Valve in inoperable 
RA: Determine necessary action to fix this; greasing, replacement, i.e. if an emergency, 

look at maps/records to determine next valve to shut off least amount of customers.  

 
AOC:  Corrosion 
RA: If corrosion around the piping/on the valve, determine if needs to be 

repainted/cleaned or replaced. 
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COVERED TASK 16 - REGULATING DEVICES - 

STATIONS 
Procedure Rev. # - 1.20 

REGULATOR STATION/OVERPRESSURE PROTECTION INSPECTION PROCEDURES 

GENERAL 

Regulator inspections shall be documented on either Form Number 1001-Regulator Station 
Inspection or electronically in the ESRI GIS database.  

The following represents the general steps that should be taken for the inspection of a pressure 
reduction station: 

1. Obtain records of regulator stations to be inspected along with other documentation needed 
to record the actions taken at the jobsite. 

a. These records should contain the necessary information to perform the inspection 
including a description of the regulator(s), monitor(s), and relief valve(s). 

b. Capacities shall be determined by either: 

i. Testing the device in place; or 

ii. Review and calculations except that, after initial calculations, subsequent 
calculations need not be made if the annual review verifies that parameters 
have not changed to cause the rated or experimentally determined relieving 
capacity to be insufficient. 

2. Notify appropriate personnel of intent to perform maintenance on a device. 

INSPECTION STEPS 

VISUAL INSPECTION 

1. Upon approaching the jobsite, verify that: 

a. The area is secured -  

i. If the station is inside a building or inside a fence, verify that the building or 
fence gate is locked. 

ii. If the station is in the open, verify that all valves pertinent to the safe 
operation of the station are tamper resistant (Bypass valve(s), relief valve 
isolation valve(s), etc.). 

b. Adequate protection exists against accidental damage by vehicular traffic or other 
similar causes, either by being placed: 

i. At a safe distance; or 

ii. Behind barricades 

c. The appropriate signage/line markers are in place, legible, and contains the following 
information: 
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i. No Smoking/Danger 

ii. Line Markers 

iii. Other information as deemed appropriate 

2. Perform a visual inspection of the regulator station checking for any condition that may 
prevent proper operation, such as, but not limited to: 

a. Visible damage 

b. Deterioration 

c. Atmospheric corrosion 

d. Blockage of Vents 

VALVE/VALVE OPERATIONS 

1. Remove locking devices on all valves necessary for the performance of this task (Bypass 
valves and block valves). 

2. Prior to beginning the inspection, ensure that all valves that will be needed during the 
inspection are accessible, operating properly, and correctly positioned such as, but not 
limited to: 

a. Station inlet, outlet, and bypass valves 

b. Relief device isolation valves 

c. Control, sensing, and supply line valves 

3. Exercise the valve(s) only to the extent necessary to verify proper operation. 

REGULATOR STATION W/ RELIEF 

1. Regulator station equipment shall be checked for leaks before and after the inspection - leaks 
shall be repaired in accordance with company policy. 

2. Install pressure gauge(s) as needed to verify and monitor system pressure during the 
inspection (Note: Steps # 1 & # 2 may be performed in reverse order). 

3. Check the operation of the regulator(s) 

4. Confirm or determine and record current set points. 

5. Close the outlet valve to the regulator station - Care shall be taken to monitor the outlet system 
pressure - Operate bypass valves only as needed - See Maintaining Bypass procedure. 

6. Monitor pressure gauge(s) and record the pressure: 

a. Of the set-point of the regulator 

b. At which the regulator achieves lockup, if it is designed to do so 

7. Each regulator should be in good working order, control at its set pressure, operate smoothly, 
and shut off within acceptable limits. If acceptable operation is not obtained during this check, 
an internal inspection shall be performed.  

a. (See Internal Inspection Procedures) 
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8. At the operators’ discretion, taking into consideration the operating history of the 
components being inspected, an internal inspection may be performed as a part of this 
inspection. 

a. (See Internal Inspection Procedures) 

9. If the regulator passes inspection, open the outlet valve - monitor pressure gauge(s) to 
ensure that regulator assumes control and does not exceed the MAOP. 

10. Check the relief valve set point. 

11. Install pressure gauge(s) as needed to monitor the pressure at which the relief valve 
activates. 

12. Ensure that the relief valve isolation valve is turned off. 

13. Test for the correct relief setting by applying pressure to the test connection. To reduce 
methane emissions, compressed air or nitrogen should be used to test the relief valve. 

14. Monitor the pressure gauge(s) and record the pressure (set point) at which the relief valve 
“opens” and begins relieving. 

15. Each relief valve should be in good working order, control at its set pressure, operate 
smoothly, and shut off within acceptable limits. If acceptable operation is not obtained during 
this check, an internal inspection shall be performed.  

a. (See Internal Inspection Procedures) 

16. At the operators’ discretion, taking into consideration the operating history of the 
components being inspected, an internal inspection may be performed as a part of this 
inspection  

a. (See Internal Inspection Procedures) 

17. Remove the gas/air from the test connection and verify that the relief valve “closes” and stops 
relieving. 

18. Open relief valve isolation valve, confirm complete relief valve shutoff with a CGI at the relief 
stack. Note: There may be residual gas in the relief stack after testing, ensure %gas reading is 
not increasing when tested with CGI. 

19. Install locking devices as required to prevent unauthorized operation of any stop valve that 
will make the pressure relief valve or pressure limiting device inoperative by means such as, 
but not limited to: 

20. Verifying that the regulator station is inside a fence or building that will limit access to 
unauthorized personnel; or 

21. Installing locking devices on bypass valves, control line valves, and relief valve isolation valve 
- locking devices may also be installed on the inlet/outlet valves to the regulator station at 
the operator’s discretion. 

22. Determine if additional inspection(s) or maintenance work is required because of this 
inspection. 

23. This may include internal inspections of regulator(s) and/or relief valve(s) (See Internal 
Inspection Procedures) 

24. This may also include maintenance tasks that require scheduling. 
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25. Re-Verify that all valves that should be “Open” are open and all valves that should be “Closed” 
are closed. 

26. Re-Verify that all valves that are required to have locking devices are locked to prevent 
unauthorized access. 

27. Ensure that ID tags denoting set-pressure(s) are installed as needed. 

MONITOR REGULATOR STATION 

1. Ensure pressure gauge(s) are installed and verify that the station is supplying the proper 
pressure. 

2. Verify which regulator is the “primary” regulator and which regulator is the “monitor” 
regulator. 

3. Check the operation of the “primary” regulator. 

a. Close the outlet valve to the regulator station - Care shall be taken to monitor the outlet 
system pressure - Operate bypass valves as needed - See Maintaining Bypass 
procedure. 

b. Monitor pressure gauge(s) and record the pressure at which the “primary” regulator 
achieves lockup. 

c. At the operator’s discretion, taking into consideration the operating history of the 
components being inspected, an internal inspection may be performed as a part of 
this inspection (See Internal Inspection Procedures) 

4. Check the operation of the “monitor” regulator. 

a. Adjust the pressure of the primary regulator so that the set point of the monitor 
regulator is achieved. 

b. Monitor pressure gauge(s) and record the pressure at which the monitor regulator 
assumes control and achieves lock-up.  

c. At the operators’ discretion, taking into consideration the operating history of the 
components being inspected, an internal inspection may be performed as a part of 
this inspection. (See Internal Inspection Procedures) 

5. Each regulator should be in good working order, control at its set pressure, operate smoothly, 
and shut off within acceptable limits. If acceptable operation is not obtained during this check, 
an internal inspection shall be performed. (See Internal Inspection Procedures) 

6. Return regulator station to normal operation. 

7. Adjust the primary regulator to less than set point. 

a. Allow the pressure between the outlet valve and the regulator to drop to set point. 

b. Adjust and set primary regulator to the desired set point. 

c. Open outlet valve of regulator station - monitor pressure gauge(s) to ensure that 
regulator assumes control and does not exceed the MAOP. 

8. Install locking devices as required to prevent unauthorized operation of any stop valve that 
will make the pressure relief valve or pressure limiting device inoperative by means such as, 
but not limited to: 
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a. Verifying that the regulator station is inside a fence or building that will limit access 
to unauthorized personnel; or 

b. Installing locking devices on bypass valves, control line valves, and relief valve 
isolation valve - locking devices may also be installed on the inlet/outlet valves to the 
regulator station at the operator’s discretion. 

9. Determine if additional inspection(s) or maintenance work is required because of this 
inspection. 

a. This may include internal inspections of regulator(s) (See Internal Inspection 
Procedures) 

b. This may also include maintenance tasks that require scheduling. 

10. Re-Verify that all valves that should be “Open” are open and all valves that should be “Closed” 
are closed. 

11. Re-Verify that all valves that are required to have locking devices are locked to prevent 
unauthorized access. 

12. Ensure that ID tags denoting set-pressure(s) are installed as needed. 

MAINTAINING BY-PASS 

Most pressure-reduction stations are dual run or can be inspected without the operation of a manual 
bypass. If the operation of a manual bypass is necessary for the inspection or maintenance of the 
station, then a minimum of two persons shall be involved with the operation. It shall be the sole 
responsibility of one person to monitor the downstream pressure and to manually operate the 
bypass valve to ensure pressure does not exceed maximum or fall below minimum levels. In general, 
all station gauges should be checked prior to an inspection, however, it is even more critical to ensure 
the station has properly functioning gauges during a manual bypass. 

1. Ensure that section Valve/Valve Operations of this procedure has been performed. 

2. Verify that all necessary gauges are installed to monitor the downstream pressure. 

3. Position valve wrenches/keys so that bypass valves are readily accessible. 

4. While monitoring downstream pressure, increase/decrease pressure as needed to maintain 
the desired pressure - extreme care shall be taken not to exceed the MAOP of the system. 

5. At the conclusion of the bypass operation, slowly close the bypass valve and verify: 

a. That the regulator takes over pressure control 

b. That the regulator is working properly 

6. Install locking devices as required to prevent unauthorized operation of any stop valve that 
will make the pressure relief valve or pressure limiting device inoperative by means such as, 
but not limited to: 

a. Verifying that the regulator station is inside a fence or building that will limit access 
to unauthorized personnel; or 

b. Installing locking devices on by-pass valves, control line valves, and relief valve 
isolation valve - locking devices may also be installed on the inlet/outlet valves to the 
regulator station at the operator’s discretion. 
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7. Re-Verify that all valves that should be “Open” are open and that all valves that should be 
“Closed” are closed. 

8. Re-Verify that all valves that are required to have locking devices are locked to prevent 
unauthorized access. 

INTERNAL INSPECTION PROCEDURE 

1. See Valve/Valve Operations procedure. 

2. Isolate the regulator requiring internal inspection - Care shall be taken to monitor the outlet 
system pressure - Operate by-pass valves as needed - See Maintaining Bypass procedure. 

3. Where possible and where can be done safely during station maintenance activities that 
required a blowdown, transfer high pressure gas to a lower pressure system.    

4. Safely release gas in the isolated segment into the atmosphere. To reduce methane emission, 
close upstream valve first and adjust working and monitor regulator set points to highest 
possible set point to transfer high pressure gas to low pressure side. Once the pressure 
equalizes on the inlet side of the regulators, close the downstream valve and release the 
remaining gas in the isolated segment to atmosphere.  

5. Perform internal inspection of regulator: 

a. Check for obstructions, trash, or debris 

b. Check for damage to internal components 

6. Install new parts as needed. 

7. Repair any leaks discovered. 

8. Follow manufacturer’s start-up procedure and check for proper operation: 

a. Regulator shall take control of the flow of gas 

b. Regulator shall demonstrate proper lock-up 

9. Set the regulator to the correct system pressure. 

10. Verify that all leaks have been repaired. 

11. Install locking devices as required to prevent unauthorized operation of any stop valve that 
will make the pressure relief valve or pressure limiting device inoperative by means such as, 
but not limited to: 

a. Placing the regulator station inside a fence or building that will limit access to 
unauthorized personnel; or 

b. Installing locking devices on by-pass valves, control line valves, and relief valve 
isolation valve - locking devices may also be installed on the inlet-outlet valves to the 
regulator station at the operator’s discretion. 

12. Ensure that ID tags denoting set-pressure(s) are installed as needed  
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AOCS 
AOC: Regulator set point not as specified 
RA: Determine if one of the regulators has failed or if the set point has drifted. 

Paperwork may have been filled out incorrectly 

 
AOC: Regulator does not open at set point 
RA: Determine if the regulator has failed or needs to be rebuilt. 

 
AOC: Regulator will not adjust/inoperable equipment 
RA: Perform internal inspection to determine if regulator components are damaged or 

need replaced. 

 
AOC: Abnormally high operating pressure  
RA: Determine if one of the regulators has failed or if the set point has drifted, perform 

internal inspection if need be.  
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COVERED TASK 17 - REGULATING DEVICES-TUBING 

AND FITTING INSTALLATION 
Procedure Rev. # - 1.20 

TUBING AND FITTING INSTALLATION 

GENERAL 

The preparation, bending, joining, and installation of instrument, control and sampling line tubing 
and fittings shall be performed in accordance with the manufacturer’s instructions. 

GENERAL TUBING BENDING STEPS 

1. Inspect the tubing for defects, remove any defects found (i.e. kinks/wrinkles, deep scratches, 
splits, etc.). 

2. All tube bends should be made using tools designed for that purpose. 

3. The bend should be made using a smooth, even bend with minimal flattening, wrinkles, or 
damage of the tubing. 

a. Tubing benders vary by type/manufacturer - use tool in accordance with 
manufacturer’s instructions. 

4. Remove the bent tube from the tubing bender and inspect to ensure that the tubing bend is 
even with no flattening or other damage to the tubing. 

GENERAL TUBING INSTALLATION STEPS 

1. Inspect the tubing for defects, remove any defects found (i.e. kinks/wrinkles, deep scratches, 
splits, etc.). 

2. Where practical, blow out or flush the inside tubing and visually inspect the visible inside 
surface of the tubing are clean and free of debris. 

3. Install the appropriate fittings prior to any flaring of the tubing ends. 

4. Ensure that all tubing will be supported and protected as appropriate. 

GENERAL COMPRESSION-TYPE TUBING FITTINGS 
1. Inspect the tubing/fitting for defects, remove any defects found (i.e. kinks/wrinkles, deep 

scratches, splits, etc.). 

2. Verify that all components of the fitting are present and not intermingled with parts from 
another fitting (i.e. fitting nuts, ferrules, etc.) - verify that any ferrules, etc. are oriented per 
the manufacturer’s instructions. 

3. Align and insert the tubing into the fitting: 

a. For those fittings designed with a shoulder/stop, the tubing should be inserted until 
it bottoms out against the shoulder/stop. 

b. For those fitting without a shoulder/stop, measure and mark the tubing to ensure 
proper installation. 
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4. Tighten nut finger tight - if resistance is felt during this process, remove the tubing from the 
fitting and inspect the fitting - replace if necessary. 

5. Using two wrenches tighten the fitting nut(s) according to the manufacturer’s instructions. 

6. Inspect for proper installation. 

AOCS 
AOC:  Unplanned escape of gas 
RA: Determine source of leak and make needed repairs 

 
AOC: Improper installation/Misalignment of components  
RA: Make needed repairs
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COVERED TASK 18 - PRESSURE TESTING 
Procedure Rev. # - 1.20 

PRESSURE TESTING 

All mains and service lines (including pipeline components that have not been certified by the 
manufacturer) designed with an MAOP of 60 psig or less shall be tested with air, or inert gas at a 
minimum pressure of 90 Psi in accordance with this procedure.  

If the MAOP of a steel or plastic pipeline, main or service, is to be greater than 60 psig and not more 
than 125 psig, then the test should be conducted at 1.5 times the planned MAOP. Do not test plastic 
pipe at pressures above 2.5 times the design pressure, which can be found at the end of this 
procedure.  

All steel mains and services, including pipeline components that have not been certified by the 
manufacturer, designed with an MAOP of 60 psig or greater installed as part of or connected to the 
high pressure distribution feeder system shall be tested with air, water or inert gas as the test 
medium, at 1.5 times the planned MAOP.    

Any pressure test performed on a main with a length greater than or equal to 500 feet shall be chart 
recorded. Main line (less than 500 feet in length) pressure tests may be completed using a gauge to 
record the pressure.  

The test procedure used must ensure discovery of all potentially hazardous leaks in the segment 
being tested. During this test, the line shall be walked to discover any leaks. Any drop in the initial 
test pressure not explained by a temperature change shall result in a failed test. Leak(s) shall be 
found and repaired and the test shall be conducted over again. For testing duration of new mains, 
refer to pressure testing chart below. Service lines may be tested by gauge for at least 10 minutes. 

MAINE LINE PRESSURE TEST DURATION 
To determine our pressure test durations for mains, we will assume a leak rate of 5 scfh and a 
pressure drop of 2 psi as our minimum acceptable loss. The minimum pressure test duration is 1 
hour and all test must meet or exceed GPTC test duration guidance. 

Table 2: Main Pressure Test Durations 

   Pipe Length (ft.) 

    ≤100 100 ≤ 500 500 ≤ 3000 >3000 

P
ip

e 
Si

ze
 (

in
) 2 1 4 8 24 

3 1 4 8 24 

4 1 4 8 24 

6 2 4 24 24 

8 2 8 24 24 
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SERVICE LINE PRESSURE TEST DURATION 
To determine our pressure test durations for services, we will assume a leak rate of 1.5 scfh and a 
pressure drop of 2 psi as our minimum acceptable loss. The minimum pressure test duration is 10 
minutes and all test must meet or exceed GPTC test duration guidance. 

Table 3: Service Pressure Test Durations 

    Pipe Length (ft.) 

    50 100 200 >300 

P
ip

e 
Si

ze
 (

in
) 0.5 10.00 10.00 10.00 10.00 

0.75 10.00 10.00 10.00 10.00 

1 10.00 10.00 10.00 10.00 

1.25 10.00 10.00 10.00 15.00 

2 10.00 15.00 30.00 30.00 

PRESSURE TEST DURATION FORMULA 

The formula used to calculate pressure test durations is as follows: 

Test Duration (hours) = [(3.71  x 10-4) x d x L x Pd] / LR  

where: 

 d = Internal Diameter, inches 

L = Length of Test Section, feet 

Pd = Pressure Drop, psi 

LR  = Leak Rate, scf/hr. 

PLASTIC PIPE DESIGN PRESSURE 

Polyethylene piping such as medium-density polyethylene (MDPE) and high-density polyethylene 
(HDPE) produced after January 22, 2019 can use a design factor (DF) of 0.40 in the design formula 
instead of 0.32 as long as the piping meets the following requirements: 

1. The design pressure does not exceed 125 psig; 

2. The material designation code is PE2708 and PE4710; 

3. The pipe has a nominal size of 12 inches or less; 

4. The wall thickness for a given outside diameter is not less than that listed in the following 
table: 
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Table 4: Wall Thickness to SDR for PE Pipe 

Pipe Size 
(inches) 

Minimum Wall 
Thickness (inches) 

Corresponding 
SDR (values) 

1/2" CTS 0.09 7 

3/4" CTS 0.09 9.7 

1/2" IPS 0.09 9.3 

3/4" IPS 0.095 11 

1" CTS 0.101 11 

1" IPS 0.119 11 

1 1/4" IPS 0.151 11 

1 1/2" IPS 0.173 11 

2" 0.216 11 

3" 0.259 13.5 

4" 0.265 17 

6" 0.315 21 

8" 0.411 21 

10" 0.512 21 

12" 0.607 21 

 

Design pressure ratings for MDPE and HDPE at different SDR values and operating temperatures 
are below 
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Table 5: MDPE Design Pressures 

 

Table 6: HDPE Design Pressures 

 

ADDITIONAL PRESSURE TESTING REQUIREMENTS 
Each segment of a service line stressed to 20% or more of SMYS must be tested in accordance with 
Section 192.505 or 192.507, whichever is applicable. 

 SDR
DESIGN PRESSURE 

@73F

DESIGN PRESSURE 

@100F

DESIGN PRESSURE 

@120F/140F

7 125 125 125

7.3 125 125 125

9 125 125 100

9.3 125 120 96

10 125 111 89

11 125 100 80

11.5 122 95 76

12.5 111 87 70

13.5 102 80 64

Based on Performance Pipe Driscopipe 8100 Pipe (HDPE)

NOTE: DESIGN PRESSURE CANNOT EXCEED 125 PSIG FOR HDPE PIPING
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Test mediums other than natural gas may not be used against a valve that is connected to a source 
of gas to any part of the jurisdictional system.  

Natural gas may be used as a test medium but only in special circumstances and should be avoided 
where possible. 

Any service line that is physically disconnected from a main for any reason must be pressure tested 
from the point of disconnection to the valve at the riser.   

Very short sections of pipe used for main line repairs or relocations may be pretested to meet the 
testing requirements of this section. Requirements for pretesting pipe are the same as for pipelines. 
A pipeline test record should be made for each segment of pretested pipe and a copy of the report 
kept with the documentation of the repair. Final tie-ins of mains or service lines may be tested via 
soap or combustible gas indicator. 

During pipeline startup and shutdown, care will be given to assure that MAOP is not exceeded. 
Pressure gauges will be used to monitor pressure changes. If MAOP is exceeded, the pressure 
change will be stopped until it can be controlled in a way that prevents the MAOP from being 
exceeded. 

All joints at tie-ins shall be tested for leaks with soap or an instrument at the current operating 
pressure of the piping system. 

PRESSURE TESTING STEPS 
1. Verify the following information prior to beginning the pressure test: 

a. Maximum Allowable Operating Pressure (MAOP) of the segment to be pressure tested. 

b. Maximum Operating Pressure (MOP) of the segment to be pressure tested. 

c. The minimum and maximum test pressure for the segment to be pressure tested  

d. The test duration of the segment to be pressure tested.  

e. The test medium to be used for the pressure test. 

2. Ensure that pressure gauges/recording instruments have been calibrated in accordance with 
company procedures and manufacturers’ specifications. 

3. Ensure that segment to be pressure tested is: 

a. Isolated from any customer piping to prevent the pressure test from being introduced 
into customer piping. 

b. Isolated from the source of gas (to prevent the pressure test from being introduced into 
the gas stream). 

4. Pressure testing records, including duration of test and other specified data on the pipeline 
test report located in the forms section of the O&M manual. 

5. Install test gauge on the isolated segment to be pressure tested. 

6. Using the test medium, pressurize the isolated segment according to pressure test duration 
chart above. 

7. (During the test, the temperature of the plastic pipe may not be more than 100˚F.) 

8. Record the initial time of the pressure test. 

9. Soap-test the test-gauge and related fittings. 
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10. If required, walk the pipeline to observe any possible leak. 

11. Maintain and observe the test pressure for the required test duration.  

a. Investigate and repair all leaks discovered during the pressure test. 

b. Apply a new pressure test once leaks have been repaired. 

12. If the pressure test reveals that the isolated segment being pressure tested is free of leakage, 
slowly relieve the pressure from the isolated segment. 

13. Remove testing device, gauges, and other related fittings. 

14. Connect the isolated section to the source of gas. 

15. Test the final connection(s) for leaks using a soap-test or other leak detection equipment. 

16. Purge the air from the previously isolated segment. 

17. Document the work performed as outlined below. 

PRESSURE TEST RECORDS 
Records shall be kept of all pressure tests done on the system. The records shall be kept for the life 
of the system. The records shall contain: 

1. Operators name and the name of the employee(s) who perform the test and the test 
company used. 

2. Test medium 

3. Test pressure 

4. Pressure testing records, including duration of test, pressure recording charts, and other 
specified data on the 1601 - Main/Service Installation or Replacement Form or the 601 - 
Pressure Test Report located in the forms section of this manual. 

5. Any leaks or failures noted and corresponding repairs made 

AOCS 
AOC:  Unplanned pressure deviation 
RA:  Repair any leakage indicated by the pressure test and retest 
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COVERED TASK 19 - MEASURE AND CHARACTERIZE 

CORROSION AND MECHANICAL DAMAGE 
Procedure Rev. # - 1.21 

PROCEDURE 

MEASURING OF EXTERNAL CORROSION AND DAMAGE 

When corrosion or damage is found on a main or service line additional actions must be taken to 

ensure the piping is fit for service. If measurement of the corrosion or damage is required the 

following procedure should be used to utilize the mechanical pit depth gauge and an ultrasonic wall 

thickness gauge.  A 301 - Main and Service Line Inspection Form shall be used to document all 

measurements found. If external corrosion or damage is found additional investigation shall be 

made on the pipe both longitudinally and circumferentially beyond the exposed pipe.  Any coating 

or pipe defect shall be repaired.   

1. Examine pipe for evidence of external corrosion and mechanical damage. Investigate both 

circumferentially and longitudinally along the pipe for a reasonable distance measured laterally 

beyond the corroded or damaged area. The strength integrity of the pipe is dependent on the 

longitudinal extent of the corroded or damaged area in relation to the maximum wall thickness 

loss. Check for corrosion at any damaged, deteriorated, or disbonded coating, soil to air 

interfaces, and pipe exposed to air, moisture and pollutants.  For Ductile Iron pipe, examine for 

evidence of external corrosion, longitudinal or circumferential cracking, or graphitization.  

2. Clean pipe removing dirt, scale, rust or other foreign matter as much as safely possible. Be careful 

not to encounter possible leaking gas. Damaged or leaking Ductile Iron pipe due to cracking or 

graphitization will be replaced by removing the leaking or damaged sections of pipe. 

3. Take an external measurement of pipe wall thickness utilizing a pipe pit depth gauge. 

a. General operating instructions for mechanical pipe pit depth gauge: 

i. Maintain pit gauge in good mechanical condition. Pit gauge should not be bent, 

misaligned, warped or damaged. 

ii. Align the straight edge of the pit gauge along the uncoated surface of pipe or 

fitting being measured. 

iii. To measure individual pit depths, insert the tip of the depth probe to the bottom 

of the pit while keeping the straight edge of the pit gauge flat against original 

metal. 

iv. Determine depth by reading the top edge of the depth probe indicator. The depth 

reading should be read in decimal equivalent inches. 

v. Determine the remaining wall thickness by subtracting the pit depth from the 

original wall thickness. 

4. Perform remedial action based on remaining wall thickness. If pitting has left less than 30 percent 
of the nominal wall thickness of the pipe, then the pipe must be replaced. An electronic gauge can 
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be used to determine the pipe wall thickness. Follow manufacturer instructions to properly 
measure the wall thickness of the pipe using an ultrasonic meter.  

 

If the remaining wall thickness is less than that required for the MAOP of the pipeline, that section 
of piping must be replaced. The required wall thickness can be determined using ASME B31G listed 
below: 

a. If depth of corrosion greater than 70% of wall thickness, repair or replace segment 
of pipe. 

b. If depth of corrosion less than 10% of wall thickness, arrest further corrosion and 
return segment of pipe to service. 

c. If depth of corrosion between 10% and 70% of wall thickness: 
i. Measure longitudinal extent of the corroded area and compare to value 

calculated (L). Equation for L listed below. 
1. If Lm is < or = L value, arrest further corrosion and return to service. 
2. If Lm is > L value: 

a. Compare MAOP to maximum pressure P' calculated from 
equation listed below. 

i. MAOP same or smaller, arrest further corrosion and 
return to service 

ii. MAOP larger: 
1. Repair or Replace 
2. Reduce MAOP 
3. Pressure Test & confirm or reduce MAOP 

based on test 

 

Equation for L 

𝐿 = (1.12 ∗ 𝐵) ∗ √(𝐷𝑃 ∗  𝑇𝑊) 

Where: 

𝐵 =  √(

𝐷𝐶
𝑇𝑊

⁄

1.1 ∗  
𝐷𝐶

𝑇𝑊
⁄ −  0.15

)2 −  1 

Dp, is Pipe Diameter 

Tw, is Wall Thickness 

Dc, is Corrosion Depth 

 

Equation for P’ 

𝑃′ =  
(1.1 ∗ 𝑀𝐴𝑂𝑃) ∗ 1 −

2
3 (

𝐷𝑐
𝑇𝑊

)

1 −
2
3 (

𝐷𝑐

√𝑇𝑊 ∗ 𝐴2 + 1
)

 

Where: 

𝐴 = 0.893 ∗ 
𝐿𝑀

√𝐷𝑃
𝑇𝑊

⁄

 

MAOP, is Maximum Allowable Operating 

Pressure 

Dp, is Pipe Diameter 

Tw, is Wall Thickness 

Dc, is Corrosion Depth 

Lm, is Measured Length 

When corrosion or damage is found to the extent that may cause leakage from the pipeline the 
section affected by the corrosion must be replaced.  
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When active corrosion is found on a bare steel pipeline, a plan will be developed by corrosion 

engineers to determine when and how the pipeline will be cathodically protected. The qualified 

person overseeing the cathodic protection system shall be responsible for determining whether any 

stray current(s) are affecting the system and if so having a program to minimize the effects of the 

current(s).  If rectifier(s) are used to protect the system or a part of the system, they shall be 

designed by the qualified person to minimize any adverse effect on any existing adjacent structure. 

 

All main and service line inspections will be documented on either Form Number 301-Main and 
Service Line Inspection or electronically in the ESRI GIS database. 

 

INTERNAL CORROSION MEASURING 

Whenever a hot tap is performed on a metallic gas pipe, the pipe coupon should be retained and 

visually examined for evidence of internal corrosion.  Whenever a segment of gas pipe is removed 

or otherwise taken out of service, the internal surfaces shall be examined for evidence of internal 

corrosion.  Indications of internal corrosion require a thorough investigation of adjacent pipe, both 

longitudinally and circumferentially, in order to discover the actual extent of internal corrosion. 

When a segment of the pipeline is removed, the following procedure shall be performed. 

1. Whenever a segment of a metallic gas pipe is removed from the pipeline, the pipe coupon or 
segment should be retained and visually examined for evidence of internal corrosion. 

2. Indications of internal corrosion require a thorough investigation of adjacent pipe, both 
longitudinally and circumferentially, in order to discover the actual extent of internal corrosion. 

3. All corrosion pits shall be measured with a “pit depth gauge” to determine the loss of wall 
thickness. If the remaining wall thickness is less than that required for the MAOP of the pipeline, 
that section of piping must be replaced. The required wall thickness can be determined using 
ASME B31G shown above. 

 

All main and service line inspections will be documented on either Form Number 301-Main and 
Service Line Inspection or electronically in the utility’s ESRI GIS database. 

AOCS 
AOC: Pipe or component contamination, deterioration, or material defect 
RA: Determine extent of damage and repair that section of pipe 

 
AOC: Unplanned escape of gas from pipeline  
RA: Exit hole and shut off gas supply to section of pipe to repair damage 
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COVERED TASK 20 - PLASTIC PIPE JOINING - PVC 
Procedure Rev. # - 1.20 

PROCEDURE 

Preparation - Assemble the proper materials for the job: primer, solvent cement, and applicators 
necessary for the pipe sizes being assembled. Solvent cementing is a fast procedure because you 
must put together wet joints with speed. An individual joint should be put together in less than one 
minute on the smaller diameters of PVC piping. Therefore, make certain you have everything 
necessary to do the job—rags, knife, saw, sandpaper, applicator, pipe, fittings, file, so that the task 
can be accomplished quickly, with precision, and in a timely manner. 

1. Cut - Pipe must be cut as square as possible. The bottom 1/3 of fitting is the strongest part 
of the joint, so if you have a crooked cut, pipe will not bottom properly. Use a pipe cutter, 
power saw, miter box and saw or hand saw. 

2. Deburr - Remove all internal and external burrs, shavings and raised beads with a file or 
deburring tool. On outside of pipe use a file or beveling tool to produce a 3/32", 10-15 
degree chamfer. Burrs and unbeveled pipe can scrape channels into softened fittings 
resulting in leaks. 

3. Clean - Wipe with a clean and dry rag. Moisture will extend cure time and dirt or grease can 
prevent proper, leak free joints. 

4. Dry Fit - Check pipe and fitting for proper dry fit before cementing. For a good interference 
fit, the pipe should easily slip into the fitting 1/3 to 2/3 of the way. Too tight of a fit is not 
acceptable because the pipe may not be able to bottom into fitting during assembly. If the 
pipe bottoms in the fitting with no interference but not loose, a satisfactory joint can be 
made provided the pipe and fitting are not out of round. To see if a fitting is acceptable for 
bonding, hold a short piece of the pipe in a vertical position and insert the fitting on the end. 
If the fitting falls out of the pipe, do not assemble. Call your pipe and fitting supplier. All pipe 
and fittings must conform to ASTM or other recognized standards. A handy way to insure 
that the pipe fully bottoms into the fitting when making the final solvent connection is to 
mark the pipe. To do this, measure depth of fitting socket and make a line on the outside of 
pipe representing the proper fit. Put a second mark an inch or two above this mark as a 
reference as the primer and cement could remove or cover the first mark. 

5. Choose Applicator - Use the proper size applicator (dauber, swab, roller, or brush) for the 
size of pipe and fittings being joined. The applicator size should be at least 1/2 the diameter 
of the pipe. If too small of an applicator is used, a sufficient amount of cement cannot be 
applied. Christy’s offers a wide selection of applicators and empty cans to help you achieve 
best results. Do not assume the applicator provided with the can is automatically the correct 
size for your pipe diameter. (Special note: complete steps 6-8 within 30 seconds to assure a 
secure joint) 

6. Priming - A primer is used to penetrate and soften the surfaces of the pipe and fittings so 
that they can be fused together.  

a. To check the penetration or softening properties of the primer before installation 
begins, take a small piece of scrap pipe and aggressively apply the primer. While still 
wet, use a knife or other sharp object and drag across the primed surface. A thin 
layer of the pipe surface will scrape away if there has been proper penetration and 
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softening. Please note, in cold weather repeated applications of primer and cement 
and more time will be required for proper penetration and softening.  

b. Begin priming process with proper size applicator; aggressively apply the primer 
into the fitting socket. Keep the surface wet Step 5 Choose Applicator until softened. 
It may be necessary to re-dip the applicator in the primer. Do not let primer puddle 
in the socket.  

c. Next, quickly and aggressively apply primer to the pipe up to or just below the mark 
measuring the fitting socket length.  

d. Then, without hesitation, apply a second application of primer to the fitting socket. 
Again, do not let primer puddle or run past the fitting stop. 

7. Cementing - Stir or shake the cement before using. Do not thin.  

a. While surfaces of fitting and pipe are still wet or tacky from priming, use the proper 
size applicator to aggressively apply a full even layer of solvent cement equal to the 
depth of the socket onto the pipe. Do not brush into a thin layer. This will cause 
cement to dry too quickly-especially in hot weather.  

b. Then aggressively apply a medium layer of cement into the fitting socket. Avoid 
puddling primer or solvent in the fitting or downstream portion of the pipe. 
Excessive solvent and/or primer puddled can “burn” through the wall or blister the 
piping leaving a soft spot and permanently weakening the wall leading to failure. On 
bell-end pipe, do not coat beyond socket depth or let cement run beyond the bell.  

c. Next, apply another full layer of cement on the pipe. Most joint failures are caused 
by insufficient cement. 

8. Joining - Immediately, while cement is still wet or tacky, assemble the pipe into the fitting. 
Do not assemble if cement coatings are hardened. If so, start over. While inserting pipe into 
fitting, twist pipe 1/8 to 1/4 turn until pipe has bottomed into socket of fitting. Do not 
continue to rotate after the pipe has reached the socket stop.  

a. Hold the pipe and fitting together for at least 30 seconds to prevent movement or 
push-out.  

b. Check around top of joint for a ring or bead of cement. If there are gaps or voids in 
this bead, sufficient cement may not have been applied and the joint may be 
defective and leak.  

c. Using a rag, remove the excess cement from the pipe and fitting. This bead or excess 
cement is not needed and will not provide extra strength in the joint and will extend 
the set and cure time.  

d. Newly assembled joints must not be handled during set time and handled very 
carefully during cure time. Check recommended cure times before hydro-testing 
piping system. See Set and Cure Time Chart. 
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AOCS 
AOC: Pipe or component contamination, deterioration, or material defect 
RA: Determine extent of damage and repair that section of pipe 

 
AOC: Unplanned escape of gas from pipeline       
RA: Exit hole and shut off gas supply to section of pipe to repair damage 
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COVERED TASK 21 - PLASTIC PIPE JOINING - STAB 

FITTINGS 
Procedure Rev. # - 1.21 

MECHANICAL PLASTIC JOINTS 

Mechanical plastic joints are acceptable in the gas system. Pipe and fitting manufacturers must have 
subjected specimen joints produced by utilizing qualified procedures to the testing procedures 
outlined in CFR 192.283. These fittings must then be used in accordance with the manufacturer’s 
qualified installation instructions furnished with each fitting by joiners qualified to join plastic pipe 
with mechanical fittings. Qualified Installation Instructions for Mechanical Couplings are as follows: 
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AOCS 
AOC:  Pipe or component contamination, deterioration, or material defect 
RA:  Clean or replace pipe and/or component  

 
AOC:  Component malfunction 
RA:  Replace component, repeat joining procedure  
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COVERED TASK 22 - BUTT HEAT FUSION - MANUAL 
Procedure Rev. # - 1.20 

BUTT, SOCKET & SADDLE WALL FUSION PROCEDURES 

Pipe and fitting manufacturers have subjected specimen joints, produced by utilizing the following 
qualified procedures, to the testing procedures outlined in CFR 192.283.  
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AOCS 
AOC:  Pipe or component contamination, deterioration, or material defect 
RA:  Clean or replace pipe and/or component  

 
AOC:  Component malfunction 
RA:  Replace component, repeat joining procedure 
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COVERED TASK 23 - BUTT HEAT FUSION - 

HYDRAULIC MACHINE 
Procedure Rev. # - 1.20 

BUTT, SOCKET & SADDLE WALL FUSION PROCEDURES 

Pipe and fitting manufacturers have subjected specimen joints, produced by utilizing the following 
qualified procedures, to the testing procedures outlined in CFR 192.283.  

The procedure in Covered Task 22 shall be followed for Butt Heat Fusions using a Hydraulic 
Machine, with the additional considerations being given to the operation of the Hydraulic Machine. 
Follow manufacturer’s operations manual for the use of the Hydraulic Machine.  
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COVERED TASK 24 - SIDEWALL HEAT FUSION 
Procedure Rev. # - 1.20 

SIDEWALL HEAT FUSION 
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NOTE: 

These procedures are based on tests conducted under controlled ambient temperature 
conditions. Environmental conditions on a job site could affect heating and cooling times. 
Regardless of job site conditions or ambient temperature, the prescribed heating tool 
temperature is required. Do not increase or decrease the heating tool temperature. 

AOCS 
AOC:  Pipe or component contamination, deterioration, or material defect 
RA:  Clean or replace pipe and/or component 

 
AOC:  Component malfunction 
RA:  Replace component, repeat joining procedure 
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COVERED TASK 25 - ELECTROFUSION 
Procedure Rev. # - 1.20 

ELECTROFUSION PROCEDURES 

This technique of heat fusion joining is somewhat different from the conventional fusion joining 
thus far described. The main difference between conventional heat fusion and electrofusion is the 
method by which the heat is applied. In conventional heat fusion joining, a heating tool is used to 
heat the pipe and fitting surfaces. The electrofusion joint is heated internally, either by a conductor 
at the interface of the joint or, as in one design, by a conductive polymer. Heat is created as an 
electric current is applied to the conductive material in the fitting. All electrofusion joints must be 
completed with an electrofusion machine that has been calibrated according to manufacturer’s 
recommendations. 

Pipe and fitting manufacturers have subjected specimen joints, produced by utilizing the following 
qualified procedures, to the testing procedures outlined in CFR 192.283. 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 2 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 3 

 
 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 4 

 
 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 5 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 6 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 7 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 8 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 9 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 10 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 11 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 12 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 13 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 14 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 15 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 16 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 17 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 18 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 25 - Electrofusion, Page 19 

 
 

AOCS 

AOC:  Pipe or component contamination, deterioration, or material defect 
RA:  Clean or replace pipe and/or component  

 
AOC:  Component malfunction 
RA:  Replace component, repeat joining procedures 
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COVERED TASK 26 - SOCKET FUSION 
Procedure Rev. # - 1.20 

SOCKET FUSION PROCEDURE  
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SOCKET FUSION IN COLD WEATHER 

At colder temperatures, the pipe and fitting contract, thus the pipe slips more easily into the heating 
tool. At very cold outdoor temperatures, particularly with 2", 3", and 4” pipe, the pipe may barely 
contact the heating surface. Longer heating cycles are therefore used so the pipe first expands 
(from tool heat) to properly contact the heating tool, and then develop complete melt. Check to see 
that the heating tool temperature is correct. Make a melt pattern on a scrap piece of pipe 
manufactured for the appropriate size. If the pattern is incomplete (be sure cold rings are being 
used per previous suggestions), try a three second longer cycle on a fresh (cold) end of pipe. If melt 
is still not completely around pipe end, add an additional three seconds and repeat the procedure. 
Melt pattern is the key. The length of cycle necessary to obtain a complete melt pattern will depend 
on not only the outdoor (pipe) temperature but wind conditions, pipe tolerances and operator 
variation. Avoid cycles in excess of that required to achieve a good melt pattern. When making a 
complete socket fusion, the cycle is started as soon as the pipe is seated in the heating tool. The 
fitting is then pushed onto the heating tool. It may take several seconds to fully engage if fitting is 
cold. There should be no problem with melt development in fitting since the fit will be snug at the 
outset. Therefore, when the cycle (which started with pipe) is complete, the fitting will have had 
ample exposure to the heating tool. 

In the case of high winds, the tool should be shielded in an insulated container to prevent excessive 
heat loss. Also, shield the melt area to reduce heat loss from melt surface when pipe and fittings are 
removed from heating tool. A canopy helps protect the fusion area from wind, snow, and freezing 
rain. 

Work quickly once pipe and fitting have been removed from the heating tool so melt heat loss is 
minimized but still takes time (2-3 seconds) to inspect both melt patterns. 

Keep the heater dry at all times. In wet ground conditions, an insulated pad or board is handy as a 
heater resting place between fusions. 

AOCS 
AOC:  Pipe or component contamination, deterioration, or material defect 
RA:  Clean or replace pipe and/or component  

 
AOC:  Component malfunction 
RA:  Replace component, repeat joining procedure 
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COVERED TASK 27 - JOINING OF PIPE - THREADED & 

FLANGED CONNECTIONS 
Procedure Rev. # - 1.20 

JOINING OF PIPE - THREADED JOINTS 

When joining pipe using threaded fittings, the following procedure should be followed: 

1. Inspect pipe, fitting, and associated threads for damage, deformities, defects, and/or any 
condition that may impair a gas tight connection, and remove or replace any fitting or pipe 
section fitting this criterion. 

2. Clean the threaded surfaces to remove any surface rust, dirt, etc. 

3. Apply pipe thread sealant in accordance with the pipe thread sealant manufacturer’s 
instructions. 

4. Assemble the joint and tighten using the appropriate wrenches. Unless the pipe and/or 
fitting is being installed with the use of a pipe vise, it is recommended that two wrenches be 
used to tighten the fitting to the pipe, with one wrench being used to hold the pipe to 
prevent other fittings from being loosened while the other wrench is used to tighten the 
fitting to the pipe. 

5. Inspect the completed joint for damage, deformities, defects, and/or any other condition 
that may impair a gas tight condition. 

6. Test the connection using procedures indicated in Covered Task 18 of this manual. 

INSTALLATION OF STEEL FLANGES (192.147) 
When joining pipe using bolted flanges, the following procedures should be followed: 

FLANGE ASSEMBLY 

1. Clean the sealing surfaces of the flanges and verify that they are clean and smooth. 

2. Ensure that the sealing faces of the flanges are parallel to each other, and that all boltholes 
are aligned so that all flange bolts will fit through the flange boltholes. 

3. Using the appropriate gasket, if required, install the gasket between the two flanges. Note:  
It may be necessary to install a couple of the flange bolts in the bottom boltholes of the 
flanges to keep the gasket from dropping out of the bottom of the flange. 

4. Verify that the gasket is installed against the sealing surfaces of the flanges. 

BOLTING METHODS/TORQUE VALUES 

1. Flange bolts should be lubricated prior to installation by using pre-coated bolts or by field 
application of thread lubricant. 

2. Bolt torque should be applied evenly across the flange. Follow the gasket manufacturer’s 
recommendations for tightening of flanges with nut and bolt. 

3. Using a “star” or “crisscross” pattern, install and hand tighten all bolts and nuts, including 
any insulating kits as needed. 
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4. Using a torque wrench, tighten all bolts and nuts to approximately 30 percent of final 
torque. 

5. Using a torque wrench, tighten all bolts and nuts to approximately 60 percent of final 
torque. 

6. Using a torque wrench, tighten all bolts and nuts to 100 percent of final torque. 

7. Inspect the completed joint for damage, deformities, defects, and/or any other condition 
that may impair a gas tight condition. 

8. Test the connection using procedures indicated in Section 6 of the O&M manual. 

Below are bolt torque rating guidelines for installing steel flanges. The torque rating used is to be 
checked with a torque wrench. For any questions refer to specific manufacturer’s 
recommendations. 

ASME Torque Guidelines 

  

ANSI 150# Flange ANSI 300# Flange ANSI 600# Flange 

Quantity 
Bolts 

Bolt 
Diameter 

Suggested 
Torque 

(Ft. Lbs.) 
Quantity 

Bolts 
Bolt 

Diameter 

Suggested 
Torque 

(Ft.-Lbs.) 
Quantity 

Bolts 
Bolt 

Diameter 

Suggested 
Torque 

(Ft.-Lbs.) 

4 0.50 40 4 0.625 80 4 0.625 80 

4 0.50 40 4 0.625 80 4 0.625 110 

4 0.50 40 4 0.75 110 4 0.75 110 

4 0.625 80 8 0.625 110 8 0.625 110 

4 0.625 80 8 0.75 150 8 0.75 150 

4 0.625 110 8 0.75 150 8 0.75 150 

8 0.625 100 8 0.75 180 8 0.875 225 

8 0.75 130 12 0.75 170 12 1 320 

8 0.75 130 12 0.875 265 12 1.125 450 

12 0.875 215 16 1.00 320 16 1.25 650 

12 0.875 220 16 1.125 450 20 1.25 675 
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Flexitallic Spiral Wound Gasket CGI (PTFE Coated Studs) 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 27 - Joining Of Pipe - Threaded & Flanged Connections, Page 4 

 

 

 

 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 27 - Joining Of Pipe - Threaded & Flanged Connections, Page 5 

Flexitallic Spiral Wound Gasket CG 
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AOCS 
AOC:  Galled pipe or bolt threads 
RA:  Replace pipe/bolt 

 
AOC:  Gas leak at connection 
RA:  Disassemble connection and reassemble according to procedure 

 
AOC:  Short on isolation flange 
RA: Disassemble flanged connection, examine isolation gaskets/sleeves/washers, 

replace as needed, and reassemble connection according to procedure 

 
AOC: Leak on pressure test 
RA: Tighten connection fittings or disassemble and re-assemble according to procedure
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COVERED TASK 28 - COATING APPLICATION 
Procedure Rev. # - 1.20 

COATING APPLICATION (192.461) 

Whenever it is necessary to repair damaged sections of coating on a coated steel line or to coat 
areas where a tie-in, tapping tee, etc. were placed, or on new or previously uncoated sections of 
pipe, the following procedure should be followed: 

Because of the various wrap-type coatings available, some general procedures for applying 
wrapped coatings are listed below. Mastic coatings may also be used. 

All coatings should be applied in accordance with the manufacturer’s instructions. 

COATING APPLICATION 

1. Store, handle, and transport coating material(s) in such a manner as to prevent damage or 
contamination. 

2. Prepare the pipe surface by ensuring that all surface rust, dirt, oil, grease, loose coatings, or 
other foreign material is cleaned from the pipe surface. 

3. Welded joints may need to be wire brushed with a power wire brush or other method that 
will remove slag or other loose particles. 

4. Ensure that the pipe surface is free of moisture and remains free of moisture during the 
coating process. 

5. Apply coating evenly to pipe, fittings, and components ensuring adhesion and complete 
coverage. 

6. The finished coat should not be disturbed until the coating has thoroughly dried - refer to 
manufacturer’s specifications for drying time. 

7. For pipelines extending from underground to aboveground, the coating shall extend a 
reasonable distance above ground level. 

8. Inspect the final coating for verification that coating has been applied correctly 

PAINT APPLICATION 

1. All pipe and associated fittings must be thoroughly cleaned prior to being coated. 

2. All rust must be removed using hand or power brushing. Sandblasting, power sanding, and 
power grinding should be avoided, whenever possible. 

3. Care must be taken not to remove metal. 

4. All existing coating that is damaged and or disbonded must be repaired or replaced, 
especially at pipe-to-soil interfaces, and at pipe supports. 

5. Apply primer coat, if required, evenly to the cleaned piping surface according to paint 
manufacturer directions. Allow primer coat to dry thoroughly. 

6. Apply outer paint coat evenly to the primed piping surface according to paint manufacturer 
directions. Allow outer paint coat to dry thoroughly. A second outer paint coat may be 
applied as deemed necessary.  
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7. Piping spans across waterways and under bridges must also be coated. 

PIPE WRAP APPLICATION 

1. Store, handle, and transport coating material(s) in such a manner as to prevent damage or 
contamination. 

2. Prepare the pipe surface by ensuring that all surface rust, dirt, oil, grease, loose coatings, or 
other foreign material is cleaned from the pipe surface. 

a. Welded joints may need to be wire brushed with a power wire brush or other method 
that will remove slag or other loose particles. 

3. Remove excess water or moisture from the pipe surface. 

4. Apply a coat of primer, if application calls for it, using accepted methods such as by brush or 
roller: 

a. Ensure that the primer is applied evenly across the area to be wrapped 

b. The primer shall be thoroughly mixed prior to application. 

5. Allow the primer to dry the recommended drying time (in most cases, dry to the touch). 

6. Apply the wrap using a slight tension in a spiral configuration with sufficient overlapping of 
the wrap to ensure proper coverage taking care to minimize wrinkling of the wrap. 

7. If wrapping a pipeline that is to be pulled through a borehole, ensure that the wrap is applied 
so that the exposed edge of the wrap faces opposite to the borehole. 

8. If wrapping a vertical pipe begin below ground on good coating and proceed up the pipe to 
prevent moisture infiltrating the wrap. 

DENSO PROTAL 7200 BRUSH APPLICATION 

1. Prepare surfaces by grit blasting to a clean near-white finish, SSPC-SP 10 / NACE No. 2.  

2. Appropriate angular grit shall be used to achieve a 2.5 to 5 mil (63 to 127 microns) anchor 
profile.  

3. Initially stir the base and hardener. Add the hardener to base and mix at a slow speed until a 
constant color is achieved making sure all sides of container are scraped.  

4. Apply mixed material onto surface and brush, trowel or roll to required mil thickness. A 
wet-fi lm thickness gauge shall be used to measure mil thickness.  

5. If surface temperature falls below 50°F (10°C), surface should be preheated to achieve 
faster cure. Preheat may be achieved with a propane torch or induction coil.  

6. Resin and hardener component shall be kept warm, at a minimum of 60°F (15°C), to mix 
easily.  

7. For complete application, instructions please refer to the Protal 7200 Application 
Specifications. 

The type of coating applied on a main or service line will be documented on either Form Number 
301-Main and Service Line Inspection or 1601-Main or Service Line Installation Form or 
electronically in the ESRI GIS database. 
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AOCS 
AOC: Pipe or component contamination 
RA: Remove pipeline contamination, prepare pipeline surface according to coating 

manufacturer's recommendations 

 
AOC: Corrosion 
RA: Clean corrosion from pipeline, measure remaining pipe wall thickness if needed, 

replace (if necessary) according to procedure or re-coat according to procedure 
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COVERED TASK 29 - ELECTRICAL INSPECTION OF PIPE 

COATING (JEEPING) 
Procedure Rev. # - 1.20 

PROCEDURE 

Follow manufacturer’s procedures when performing electrical inspection of the pipeline coating. 
Below is a basic procedure for operating a pipe jeep. 

1. Ensure all components are in working order. 

2. Ensure spring is clean and free of debris. 

3. Connect voltage wand to instrument. 

4. Connect ground cable to instrument. 

5. Set specific voltage for coating being inspected. See chart below for voltage settings. 

a. NACE Specification Equations 

Coating Thickness Voltage 

FBE 10 - 30 Mills 1600 - 3000 

Tapecoat   10000 

Xtrucoat 
 

8000 - 14000 

Coal Tar 3/32" 12500 

 
5/32" 15000 

 
3/16" 17000 

 
1/4" 20000 

 
1/2" 25000 

 
5/8" 30000 

 
3/4" 35000 

i. Thin Film Epoxies V=525 * √t 

where; 

V = Voltage Setting 

t = Coating Thickness Minimum 

ii. Coal Tar 1Mil = 0.001 inches 
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6. Attach electrode to the voltage wand and apply to structure to be inspected. The electrode 
should always make intimate contact with the surface under inspection. 

7. Ensure the pipe to be inspected is grounded. 

8. Move electrode down the pipeline to inspect for holidays. The speed of the electrode’s 
travel along the pipe should never be excessive, as faulty inspection may result.  

9. Mark all coating defects along the pipe and make repairs as necessary. 

AOCS 
AOC: Pipe coating damage 
RA: Repair pipe coating to appropriate procedure  

 

AOC: Pipe damage (corrosion, dents, etc.) 
RA: Repair/replace pipe
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COVERED TASK 30 - INSTALL MECHANICAL CLAMPS 

OR SLEEVES - BOLTED 
Procedure Rev. # - 1.20 

PROCEDURE 

Follow mechanical clamp or sleeve manufacturer’s procedures. 

AOCS 
AOC: Blowing or escaping gas 
RA: Evacuate area, shut off gas supply by squeezing or use of valves 

 
AOC: Fire or explosion on pipeline 
RA: Evacuate area, shut off gas supply, and allow flame to extinguish 

 
AOC: Pipe coating damage 
RA: Repair pipe coating to appropriate procedure 

 
AOC: Pipe damage (corrosion, dents, etc.) 
RA: Repair/replace pipe 

 
AOC: Improper installation/misalignment of components 
RA: Remove clamp/sleeve, re-align pipe ends, and follow clamp manufacturer's 

recommended installation instructions 
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COVERED TASK 31 - PLASTIC PIPE SQUEEZE-OFF 
Procedure Rev. # - 1.20 

PLASTIC SQUEEZE-OFF PROCEDURE 

Use the following procedure to squeeze off plastic pipe: 

1. Verify the correct pipeline segment and proper location for the squeeze off. 

2. Do not squeeze off pipeline in an atmosphere with gas levels near or above the L.E.L. 

3. Squeeze-off tools shall be selected and operated in accordance with the manufacturer’s 
instructions. 

4. Tools must be electrically grounded before they are brought near or attached to the pipe. Tool 
should be equipped with ground cables and ground rods. If they are not so equipped, these can 
be installed by using a set of jumper cables with a ground rod. Static electricity ignition 
prevention steps, pipe, and tool grounding measures must be in place and monitored 
throughout the squeeze off and associated operations. 

5. Inspect the outside pipe wall for surface damage and remove any dirt or debris in the area to 
be squeezed (make sure tracer wire will not interfere with the squeeze-off). 

6. Place the tool on the pipeline to be shut down, at least one foot away from existing fittings and 
joints that could be affected by the pipe deformation.   

7. Using the proper squeeze tool, and with proper gap stops, perform the squeeze. Operate the 
tool slowly, allowing the plastic to conform to the compressed shape slowly to prevent damage 
to the pipeline. Two inch per minute when air temperature is above 40 deg. F, and 1 inch per 
minute when air temperature is below 40 deg. F. 

8. If the squeeze-off tool is equipped with a locking device to prevent the separation of the 
squeeze-off tools bars/ jaws, lock the bars/jaws of the squeeze-off tool. 

9. DO NOT OVER-SQUEEZE THE PIPE! 

TOOL REMOVAL 
1. When the project is complete, slowly remove the squeezer allowing the pressure to equalize in 

the system and allow the pipe to return to its original shape to prevent damage to the pipe wall. 

2. Before removing the tool, examine the squeeze location on the pipe. If the pipe has not returned 
to a round shape, rotate the squeeze tool 90 degrees and slowly squeeze the pipe back towards 
a round shape. This is not a requirement. 

3. Inspect the squeezed-off section of the pipe for damage. Permanently mark the squeeze 
location, note the squeeze location on the appropriate forms or drawings, and proceed with 
backfilling. 

AOCS 
AOC: Pipe or component contamination, deterioration, or material defect  
RA: Remove pipe contamination, squeeze-off in alternate location, or replace pipe 

defect. 
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AOC: Static electricity 
RA: Utilize ground cables and ground rods with squeeze-off tool 

 
AOC: Gaseous atmosphere 
RA: Excavate adjacent location to perform squeeze-off in 

 
AOC: Unplanned escape of gas 
RA: Evacuate area, shut off gas supply, or excavate adjacent location to perform 

squeeze-off in 
AOC: Squeeze-off not achieved 
RA: Check for clean pipe, ensure proper tool and stop selected, check manufacturer's 

instructions
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COVERED TASK 32 - STEEL PIPE SQUEEZE-OFF 
Procedure Rev. # - 2.20 

STEEL PIPE SQUEEZE-OFF PROCEDURES 

Use the following procedure to squeeze off steel pipe: (NOTE:  Steel squeeze-off will permanently 
damage the pipe where the squeeze occurs. The section of pipe affected by the squeeze must be 
removed after gas pressure is controlled at a point upstream of the squeeze) 

1. Verify the correct pipeline segment and proper location for the squeeze off. Determine 
whether the line has one-way or two-way feed. If possible, the squeeze tool should be located 
a reasonable distance away from fittings. 

2. Do not squeeze off pipeline in an atmosphere with gas levels near or above the L.E.L. 

3. Use squeeze tool to shut off gas flow to pipeline segment. 

a. Select the proper size squeeze tool for the pipe to be squeezed. The correct squeeze 
bars for the various size pipe must be used. 

b. Position squeeze tool onto pipe. The squeeze tool should be upright, centered, and 
square on the pipe. If possible, the longitudinal seam of the pipe should be facing 
directly under the upper jaw or directly above the lower jaw of the squeeze tool. 

c. Compress pipe by operating the closing mechanism. Flatten the pipe between the 
upper and lower jaws shutting off gas flow. 

i. If available, engage the accidental release prevention mechanism. Some 
squeeze tools require installation of saddle clamps; others automatically lock.   

4. Close valve in the system nearest squeeze point or attach and close isolation valve. 

5. Verify system pressure and monitor during performance of work.  

6. Release closing mechanism and remove squeeze tool from pipe. 

a. If available, disengage the accidental release prevention mechanism or remove 
clamps. 

7. Perform necessary work. 

8. Once the project is complete, open valve allowing pressure to equalize in the system and 
purge air from line. 

 AOCS 

AOC: Pipe or component contamination, deterioration, or material defect 
RA: Remove pipe contamination, squeeze-off in alternate location, or replace pipe 

defect. 

 
AOC: Unplanned escape of gas or Gaseous atmosphere 
RA: Evacuate area, shut off gas supply, or excavate adjacent location to perform 

squeeze-off in 
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AOC: Squeeze-off not achieved 
RA: Check for clean pipe, ensure proper tool and stop selected, check manufacturer's 

instructions 

 
AOC: Steel pipe failure 
RA: Evacuate area, shut off gas supply, or excavate adjacent location to perform 

squeeze-off in 
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COVERED TASK 33 - TAPPING AND STOPPING - SELF 

TAPPING TEES 
Procedure Rev. # - 1.20 

SELF-TAPPING TEES 

1. Tap the main using appropriate tools. 

a. Rotate cutter until it contacts main. 

b. Continue to rotate as the cutter penetrates through the pipe wall to the correct depth. 

2. To admit gas through the tap, rotate tool counterclockwise until top of the tool is flush with 
top of tapping tee. 

a. For a steel tapping tee, apply pipe dope to threads and securely tighten cap.   

b. For a plastic tapping tee, securely tighten cap onto threads until “O” ring makes a 
complete seal - do not overtighten. 

c. Leak test using soapy water solution (soap bubbles). 

AOCS 
AOC: Tool or Machine Failure 
RA: See manufacturer procedures.  

 
AOC: Accidental Ignition (fire or explosion) 
RA: 911 and the respective regulatory commission must be notified 
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COVERED TASK 34 - TAPPING AND STOPPING - 

PIPELINE TAPPING AND STOPPING 
Procedure Rev. # - 1.20 

LINE TAPPING  

Only experienced, qualified people may make hot taps for service tees or line stops. For larger taps 
or line stopping, the utility will only allow experienced and qualified contractors or employees to 
perform the work. The general procedures outlined below should be followed by persons 
performing taps or stops on the gas system. 

Persons performing line taps will be familiar with the pressure limitations of the tapping 
equipment to be used and will thoroughly trained in the mechanical procedures and safety 
precautions associated with the use of such equipment. Pipe sizes and pressures for this procedure 
are limited to the manufacturer’s rating of equipment. Required tooling consists of a drilling 
machine, special gate valves, and miscellaneous attachments needed for operation. Complete 
specifications including pressure ratings are available in various manufacturer publications such as 
from the Mueller Company. 

Line taps and stops shall be performed following procedures found in the Mueller tapping and 
stopping procedure manuals and will only be done by persons having been qualified through 
acceptable evaluation methods as prescribed by the Operator Qualification Plan. 

TAPPING PROCEDURE FOR LOW PRESSURE (<100 PSIG) TOP ENTRY TAPS 

TAPPING STEPS 

1. Install appropriate fitting to the pipe. 

2. Attach appropriate isolation valve to fitting. 

3. Fully open isolation valve. 

ATTACHMENT, OPERATION AND REMOVAL OF DRILLING MACHINE 

1. Attach machine adapter, boring bar, shell cutter, and pilot drill onto drilling machine. The 
cutter and pilot bit should be thoroughly coated with cutting grease. Retract the boring bar 
to rearmost position. 

2. Place drilling machine and machine adapter onto isolation valve and securely tighten. 

3. Advance the boring bar by hand until the pilot drill contacts the pipe, and then slightly 
retract so as to prevent starting the drilling operation in a bind. 

4. Determine travel distance. Mark the point on the body of the drilling machine that the feed 
tube will reach when drilling is complete. 

5. Operate the drilling machine-advancing cutter until the pilot bit penetrates the pipe, and 
then continue drilling as the cutter penetrates the pipe until the cut is complete. 

6. Check completion of cut by attempting to advance cutter by rotating feed crank, if the 
boring bar does not advance easily, the cut is not complete. 
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7. When the cut is complete, retract boring bar to its rearmost position, ensuring cutter and 
pilot bit clears the valve gate. The coupon should be contained in the shell cutter. 

8. Securely close the isolation valve. 

9. Remove the drilling machine and machine adapter as a unit from the isolation valve. If 
necessary, clear pipe shavings and debris left from tapping operation. 

INSERTION OF COMPLETION PLUG, REMOVAL OF ISOLATION VALVE AND ATTACHMENT OF 

COMPLETION CAP 

1. Attach completion machine assembled with inserting tool and completion plug to isolation 
valve. Open the isolation valve and advance inserting bar. Screw completion plug into 
fitting. 

2. Remove plug-inserting tool from the completion plug and withdraw shaft to rearmost 
position. 

3. Close isolation valve. 

4. Remove completion machine and adapter as a unit from the isolation valve. 

5. Partially open isolation valve to ensure completion plug is properly seated, then remove 
isolation valve from fitting. 

6. Securely tighten completion plug, then apply pipe joint compound to male threads and 
attach completion cap. 

TAPPING PROCEDURE FOR HIGH PRESSURE (0 PSIG<TAP<275 PSIG) TOP 

ENTRY TAPS 

TAPPING STEPS 

1. Install fitting appropriately to the pipe. 

2. Attach appropriate isolation valve to fitting. 

3. Fully open isolation valve. 

4. Perform “dry run” alignment of completion plug. Attach completion machine assembled 
with alignment tool and completion plug to the isolation valve. Advance shaft until 
completion plug contacts fitting threads. If necessary, slightly shift the isolation valve on the 
fitting and possibly the completion machine to align the completion plug threads with the 
fitting threads. Rotate shaft until completion plug threads are engaged with fitting threads 
and securely bolt isolation valve to fitting. Rotate shaft in the opposite direction until 
completion plug is unscrewed from fitting and withdraw shaft to rearmost position. Remove 
completion machine with alignment tool and completion plug from the isolation valve. 

ATTACHMENT, OPERATION AND REMOVAL OF DRILLING MACHINE 

1. Attach the proper size machine adapter to the body of the drilling machine, and then attach 
the drilling machine with equipment and adapter “assembled” onto the isolation valve. 
The cutter and pilot bit should be thoroughly coated with cutting grease. 

2. Raise and lower the boring bar until contact is made with the pipe. This ensures there are 
no obstructions. Advance boring bar until pilot drill contacts the pipe, then slightly retract. 
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3. Determine travel distance. Measure the travel required to complete the drilling operation. 

4. Operate the drilling machine-advancing cutter until the pilot bit penetrates the pipe. 
Continue drilling as cutter penetrates the pipe. The feed indicator will read the distance on 
the travel chart. 

5. Check completion of cut by attempting to advance cutter by rotating feed crank. If the 
boring bar does not advance easily, the cut is not complete. 

6. When the cut is complete, retract boring bar to its rearmost position, ensuring cutter and 
pilot bit clears the valve gate. The coupon should be contained in the shell cutter. 

7. Securely close the isolation valve. Be careful not to force valve closed as that may destroy 
the rubber seat of the valve. 

8. Remove drilling machine and adapter as a unit from the isolation valve. 
If necessary, clear pipe shavings and debris left from tapping operation. 

INSERTION OF COMPLETION PLUG, REMOVAL OF ISOLATION VALVE AND ATTACHMENT OF 

COMPLETION CAP 

1. Attach completion machine assembled with inserting tool and completion plug to the 
isolation valve. Open the isolation valve and advance completion machine shaft. Screw 
completion plug into fitting. 

2. Remove plug-inserting tool from the completion plug and withdraw shaft to rearmost 
position. 

3. Bleed off pressure from the isolation valve to ensure completion plug is properly seated. 

4. Remove completion machine, valve adapter and isolation valve. 

5. Bolt completion flange with proper gasket solidly to fitting flange. 

STOPPING PROCEDURES (RUBBER STOPPER) 
STOPPING STEPS 

1. Fitting has been installed onto pipe and isolation valve attached to fitting. 

2. Advance the inserting bar of stopping machine until fully extended. Attach stopper to the 
inserting bar and apply rubber lubricant. Withdraw inserting bar to the rearmost position. 

3. Securely tighten stopping machine onto isolation valve. 

4. If appropriate, equalize pressure across the isolation valve. 

5. Fully open isolation valve. 

6. Stopple pipe by advancing inserting bar with attached stopper into fitting. Continue to 
advance until stopper contacts bottom of fitting. Set stopper to stop off line. 

a. Whenever two stopping machines are being utilized for the installation of a by-pass 
line to maintain service around a section of pipe to be isolated on a single-fed line, pay 
close attention to the manufacturer’s instructions for sequencing. 

7. Verify pressure and monitor during performance of work. 

8. Relieve pressure: At this point, stopper tightness can be determined. 
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a. When using one stopping machine, once the stopper has been set, pressure can be 
relieved through the blow down connection. 

b. When using two stopping machines, once the stoppers have been set, relieve pressure 
between the stopped off section of pipe.  

9. Once performance of desired work has been completed, retract stopper(s) from fitting. 

10. Close the isolation valve. 

11. Remove stopping machine from the isolation valve. 

AOCS 

AOC: Tool or Machine Failure 
RA: See manufacturer procedures.   

 
AOC: Accidental Ignition (fire or explosion) 
RA: 911 and the respective regulatory commission must be notified  
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COVERED TASK 35 - ODORIZATION TESTING 
Procedure Rev. # - 1.20 

ODOR TESTS 

Tests to determine the effectiveness of the odorization program shall me made utilizing an 
instrument capable of providing a percent gas in air at which the operator can readily detect the 
smell of gas. If possible, vary the locations and personnel selected for testing. Tests indicated a 
readily detectible gas percentage higher than 1% shall be considered abnormal. The superintendent 
shall be notified of any abnormal sniff tests. The superintendent will take-action as soon as possible 
to increase the addition of odorant into the gas stream. Additional tests may then be required to 
verify readily detectable levels below 1% gas in air. The manual for the utilities 
odorator/odorometer shall be referred to for instructions on the proper use. 

The superintendent may supplement these tests with sniff tests. Sniff tests can be done at risers 
located in the distribution system. The locations of the risers should lie on the extremities of the 
distribution system. These tests are conducted by releasing small amounts of gas for a short 
duration in a controlled manner to determine whether odorant is detectable.   

All odor tests shall be performed by a person with a normal sense of smell and who is Operator 
Qualified for odor testing. Odor test records shall be kept on file by the superintendent. The tests 
shall be documented on either Form Number 703-Odorization Check Report or electronically in 
the ESRI GIS database. 

The number of odor tests completed by a single person in one 8-hour day shall be limited to 10 or 
less tests with a minimum of 20 minutes’ time elapsing between each test. Records of odorant 
testing shall be kept on file for a minimum of two (2) years. 

Follow odorator/odorometer manufacturer’s instructions to complete the odorization test. 

AOCS 
AOC: Component Malfunction 
RA: Check that the batteries are working properly, if electronic. Be sure that the 

pressure of gas is within that of the guidelines for the instrument. Be sure it has 
been calibrated. 

 
AOC: No odor detected 
RA: Check the odorizer and be sure that it is filled and working properly. If so, 

troubleshoot based on the odorizer type. 
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COVERED TASK 36 - ODORIZER MONITORING AND 

MAINTENANCE 
Procedure Rev. # - 1.20 

ODORIZER MONITORING 

The odorizer shall be inspected periodically to ensure proper operations. See manufacturer’s 
instructions for operating and monitoring odorization equipment. Odorizer inspections will be 
documented on either Form Number 701-Odorizer Check Report or electronically in the ESRI GIS 
database. 

Below is a list of items to inspect at each Odorizer check: 

BYPASS AND INJECTION ODORIZERS 

1. Visually inspect odorizer 

2. Verify no vandalism or damage has occurred  

3. Check for excess odor in area 

4. Check odorization rate since last visit 

5. Evaluate odorizer 

6. Odorant is in day tank (look at sight glass) 

7. Perform preventive or corrective maintenance (if needed) 

8. Adjust odorizer as specified (if needed) 

INJECTION ODORIZERS 

1. Verify that the odorizer is functioning within specified parameters 

2. Verifying filters are not obstructing the sample flow 

3. Verifying the sampling system is free of obstructions 

4. For pump type odorizers, verify odorant is being injected 

5. Verify recommended voltage requirements 

6. Initiate corrective action for equipment out of specification 

MAINTENANCE 
Maintenance activities shall be performed in accordance with the odorizer manufacturer’s 
instructions/manuals. 

FILLING BYPASS ODORIZERS AND STORAGE TANKS 

Note: A closed loop fill of pressurized tanks is the preferred method of odor tank fill. However, 
there are situations where that may not be possible and the vapor pressure must be reduced or 
eliminated so that a tank may be filled with odorant from a pressurized source. These procedures 
should only be used for filling odorizers with odorant that is stored in tanks or cylinders capable of 
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being pressurized. DO NOT use this procedure for filling odorizers with odorant stored in cans or 
other containers not designed for pressurization. 

1. Take reading on the odorizer tank gauge. 

2. Isolate the tank to be filled by closing all liquid or vapor inlet or outlet valves to the tank. 

3. Remove the plug in the valve connected to the vapor side of the tank. 

4. Connect a vent hose to the vapor valve on the tank and extend the hose to a termination 
location in an unclassified area away from any area where natural gas vapor could be 
present. The hose must have a non-combustible metallic termination. 

5. Check the area with a combustible gas indicator to make sure there is no natural gas 
present. Provide a continuous source of flame to the termination of the vent hose. 

6. Open bleed off valve slowly so that the blanket gas vapor on the tank is completely 
combusted in a controlled manner at the flame source. 

7. Connect a liquid delivery hose from the liquid supply valve on the delivery tank to the liquid 
delivery valve on the tank to be filled. 

8. Connect a source of gas supply to the vapor valve on the delivery tank. 

9. Introduce pressure to the delivery tank. 20 to 30 psig should be sufficient. 

10. When the vapor pressure on the tank being filled is lower than the pressure on the delivery 
tank, open the liquid valves to begin filling the tank with odorant. 

11. Fill the tank to the desired level. For YZ odorizers do not exceed 80% full on the tank. For 
storage, tanks do not exceed 90% full. For bypass, odorizers do not fill above the maximum 
level gauge reading at the bottom of the ring. 

12. Close all valves and disconnect all hoses. 

13. Utilize odor mask and biological agent to control odors in hoses. 

14. Install all necessary valve plugs and place the odorizer back into service. 

15. Fill out Form 704 - Odorizer Fill Report. 

HANDLING OF ODORANT SPILLS 
Odorant spills require immediate response. Keep and refer to the appropriate SDS for the odorant 
blend at your site when handling odorant or dealing with an odorant spill. Odorants should always 
be treated as highly flammable liquids. In general, the steps to take with any spill are: 

1. Control ignition sources, protect life first and then property. 

2. Continuously monitor the perimeter of the odor spill area to ensure atmospheres are not 
explosive and safe for breathing.   

3. Stop additional odorant from spilling. 

4. Establish some type of containment to keep the spill in one location and not allowing it to 
spread over a larger area. Do everything possible to prevent spillage from entering 
waterways or sewers. This can be done by using booms, plastic, kitty litter or other 
absorbent material. Do not spray with water. 

5. Small spills may be remediated by applying combinations of odor masking products and 
microbial agents. Bleach is not recommended for the remediation of odorant spills and 
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should only be used whenever other methods are not available and only then with great 
care. Bleach is highly reactive with odorant and will produce heat. The combination of 
bleach and odorant at the right concentration can cause ignition and fire.   

6. Larger spills should be contained and covered. Contact a third party trained in the 
remediation of odorant spills to assist with cleanup of any large spill. 

7. Small fires may be doused with dry chemical, CO2, or alcohol resistant foam. Water should 
not be used. 

AOCS 

AOC: Odorizer fails to inject odorant 
RA: Check that the odorizer has power; batteries or AC. Trouble shoot via 

manufacturer’s guidelines. 
 
AOC: Odorizer injects too much odorant 
RA: Readjust the injection settings based on the gas usage. 

 
AOC: Odorizer gauge is inoperable 
RA: Replace the gauge and be sure it has been calibrated.
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COVERED TASK 37 - VISUALLY INSPECT PIPE & 

COMPONENTS PRIOR TO INSTALLATION 
Procedure Rev. # - 1.20 

CONSTRUCTION INSPECTION 

1. The installers should ensure that the pipe is adequately supported and protected prior to 
installation. Pipeline coatings and PE pipe should be protected during pullback and when 
lowered into a ditch. 

2. If steel pipe is being used the pipe coating should be inspected prior to entering the reamed 
hole or the ditch. The pipe and coating should be inspected after pullback at the tie-in. If the 
pipe and/or pipe coating is found to be damaged, then consideration should be made based 
on field conditions to pulling additional pipe into the bore until damage is no longer 
observed or to pulling the pipe out of the hole and reaming a larger sized hole, using 
additional drilling fluids or other method of protecting the pipe and pipe coating during 
pullback. If PE pipe is used, then the pipe should be inspected for scratches/gouges, which 
may have occurred during pullback. Scratches and gouges deeper than 10% of the pipe wall 
must be removed and if necessary additional pipe shall be inspected. 

3. Other considerations are as follows. 
a. Pipe handling during stringing, welding, lowering, and pullback operations. Care 

should be taken to prevent stretching and/or deformation of PE pipe. A “weak-link” or 
mechanical breakaway device will be considered on a job-by-job basis as 
circumstances warrant its use. The use of two pipe sizes smaller than the pipe to be 
pulled will suffice for use as a “weak-link”. 

b. Proper joint coating application. Coating application may be inspected using a pipe 
jeep. Manufacturer’s procedures will be followed for the use of a pipe jeep. 

4. Pipe coating repairs. 

The condition of the pipe and/or coating will be documented on either Form Number 1601-Main 
or Service Line Installation or Replacement or electronically in the ESRI GIS database. 

AOCS 

AOC: Pipe/component damage or defect 
RA: Replace damaged/defective pipe or component prior to installation 

 
AOC: Pipe/component selection incorrect 
RA: Replace incorrect pipe or component with correct pipe or component prior to 

installation 

 
AOC: Pipe/component verification information missing 
RA: Replace pipe or component with missing information with properly identified pipe 

or components prior to installation
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COVERED TASK 38 - INSTALLING STEEL MAINS & 

SERVICES - TRENCHING 
Procedure Rev. # - 1.21 

DOCUMENTATION OF NEW AND/OR REPLACEMENT PIPING 

Upon completion of new underground piping, operator will complete either Form Number 1601-
Main or Service Line Installation or Replacement or electronically in the ESRI GIS database. This 
includes both service lines as well as main lines. The information requested on the form should be 
gathered prior to underground installation to aid in completing the form.   

PIPELINE COVER AND CLEARANCE  

MAINS 

All buried mains must be installed with at least 24 inches of cover. Where an underground 
structure prevents this minimum clearance, the main shall be provided with additional protection 
to prevent damage from anticipated external loads. Mains should be installed with enough 
clearance to allow for maintenance and emergency operations and to prevent damage that might 
result from proximity to other structures. Typically, 12 inches of clearance should be sufficient; 
however, each location should consider things such as squeeze-off equipment and connections of 
service laterals. An additional consideration for plastic mains is to ensure that the pipe has enough 
clearance to protect it from any source of heat such as steam lines or buried electrical lines. 

SERVICES 

All buried service lines must be installed with 12 inches of minimum cover in private property and 
18 inches of minimum cover in streets and roads. Where an underground structure prevents this 
minimum clearance, the service shall be provided with additional protection to prevent damage 
from anticipated external loads. Minimum clearance should be 12 inches. 

STEEL PIPE INSTALLATION PROCEDURES 

INSTALLATION OF STEEL MAIN IN A TRENCH 

1. Pipes shall be adequately supported while being lowered into the ditch. 

2. The trench bottom shall be relatively smooth, free of rocks, sticks, and other debris that 
could damage the pipe and coating. 

3. When lifting, moving, and lowering pipe into the ditch, be careful to protect the pipe and 
pipe coating from dents, gouges, nicks, scratches, and other damage. 

a. When using mechanized equipment, lift the pipe using nylon sling, padded calipers, or 
other appropriate devices. 

b. Pipe should not be dragged or rolled across the ground or other surfaces where rocks 
and other sharp objects could cause damage to the pipe coating. 

c. Avoid impact damage to pipe, such as, dropping heavy objects on the pipe. 
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4. A sufficient clearance between steel piping and other underground structures not 
associated with the piping must be maintained. If clearance cannot be attained, the piping 
must be protected from damage that might result from the proximity of other structures. 

INSTALLATION OF STEEL SERVICE IN A TRENCH 

1. Transport material for service installation to job site. 

2. Join material using proper procedures. 

3. Excavate trench at proper depth and location. 

a. Minimum cover shall be 12 inches on private property and 18 inches in streets and 
roads. 

4. Dig a bell hole at the main for the installation of the service tee. For connection to a steel 
main, a service tee is welded to the main. The service pipe may then be connected to the 
fitting by welding or threaded and coupled. All service tees should be mounted on top of the 
main. 

5. When welding or tapping on gas-filled lines, a manned fire extinguisher of the type used for 
natural gas shall be available. 

6. Prepare adequate portion of main for the service tee. A clean surface is essential for proper 
installation of service tee. 

7. Weld service tee on prepared portion of the main. 

8. Connect the service line to the tee on the main (a properly sized excess flow valve should be 
installed either in the tapping tee or in the service line as near outlet of the tee as possible). 

9. Coat each joint in accordance with procedures in Covered Task 28 of this manual. 

10. Place pipe into the ditch. 

11. Service lines must be installed so as to minimize anticipated piping strain and external 
loading.   

12. Install riser and service valve on riser. 

13. Test the service line in accordance with requirements and procedures found in Section 6 of 
the O&M manual. 

14. Service line can be backfilled and service tee drilled. 

15. Once tap has been made following recommended procedure, coat exposed steel services 
and allow to dry before backfill. 

16. Slowly open gas stop to purge air from line in accordance with procedures found in Covered 
Task 58 of this manual. 

Typically, this utility does not install service lines into buildings. In the rare event that a line is 
installed into the building, the following requirements shall be met: 

1. Protect steel lines against corrosion following the procedures set forth in this manual. 

2. Protect plastic lines against shearing action and backfill settlement by using a protective 
sleeve or other appropriate measures. 

3. Seal at the wall to prevent leakage into the building. 

4. Service lines shall not be installed underneath buildings. 
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AOCS 
AOC:  Pipe/component damage or defect 
RA:  Replace damaged/defective pipe or component prior to installation 

 
AOC:  Pipe/component selection incorrect 
RA: Replace incorrect pipe or component with correct pipe or component prior to 

installation 

 
AOC: Accidental ignition 
RA: Evacuate area, shut off gas supply, and allow flame to extinguish 

 
AOC: Gaseous atmosphere 
RA: Excavate adjacent location to perform squeeze-off in 

 
AOC: Unplanned escape of gas 
RA: Evacuate area, shut off gas supply, or excavate adjacent location to perform 

squeeze-off 
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COVERED TASK 39 - INSTALLING STEEL MAINS & 

SERVICES - BORING 
Procedure Rev. # - 1.21 

DOCUMENTATION OF NEW AND/OR REPLACEMENT PIPING 

Upon completion of new underground piping, operator will complete either Form Number 1601-
Main or Service Line Installation or Replacement or electronically in the ESRI GIS database. This 
includes both service lines as well as main lines. The information requested on the form should be 
gathered prior to underground installation to aid in completing the form.   

PIPELINE COVER AND CLEARANCE  

MAINS 

All buried mains must be installed with at least 24 inches of cover. Where an underground 
structure prevents this minimum clearance, the main shall be provided with additional protection 
to prevent damage from anticipated external loads. Mains should be installed with enough 
clearance to allow for maintenance and emergency operations and to prevent damage that might 
result from proximity to other structures. Typically, 12 inches of clearance should be sufficient; 
however, each location should consider things such as squeeze-off equipment and connections of 
service laterals. An additional consideration for plastic mains is to ensure that the pipe has enough 
clearance to protect it from any source of heat such as steam lines or buried electrical lines. 

SERVICES 

All buried service lines must be installed with 12 inches of minimum cover in private property and 
18 inches of minimum cover in streets and roads. Where an underground structure prevents this 
minimum clearance, the service shall be provided with additional protection to prevent damage 
from anticipated external loads. Minimum clearance should be 12 inches. 

DIRECTIONAL BORING 
The methods and procedures outlined in this procedure should be used as a guide whenever gas 
facilities are being installed by directional boring or when other underground utilities are being 
installed with directional boring and the work is near gas pipelines. 

OVERVIEW 

Directional drilling is a technique for crossing major rivers, roadways, and other construction 
obstacles. The benefits derived from directional drilling include reduced environmental impact, 
minimal interference to surface traffic during construction, and pipeline protection in high surface-
traffic areas after construction. Additional benefits are also realized in applications where surface 
and subsurface restoration costs are high. 

METHODS 

When directional boring, all literature and manuals for the machine used shall be followed and will 
take precedence over any part of this procedure. 
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A general directional boring procedure is as follows. Boring uses a small diameter non-rotating drill 
stem to thrust-bore or jet-out a pilot hole that conforms to a crossing geometry. If necessary, a 
pullback reaming is performed through the pilot hole (several passes possibly required) to 
establish a diameter sufficient for the carrier pipe installation. The reamed hole should be 
somewhat in excess of the carrier pipe diameter. Drilling fluids are used to carry out spoil tailings, 
cool the drilling head, and help maintain the hole during drilling operations. The assembled and 
pre-tested pipe string is then pulled in to complete the operation. 

DAMAGE PREVENTION WHEN BORING 

When installing gas facilities by directional boring, precautions to take may include the following. 

1. Using the one-call notification system to have facilities within the immediate area located 
and marked; and, directly contacting known, non-participating utility owners for facility 
location. 

2. Ensuring that known facilities are located and marked prior to commencing work. 

3. Exposing facilities within the immediate work area by hand excavation before starting a 
bore if the depths of the facilities are not established by other means. 

4. Considering sewer systems within the area. Sewer systems are especially vulnerable to 
damage from boring operations for the following reasons: 

a. Lines are often non-metallic, making them difficult to locate. 

b. Clean-outs or other indications of laterals may be hidden or non-existent. 

c. Damage may not be readily apparent when a sewer, particularly a gravity flow   
system, is pierced by a boring machine. 

5. Notifying residential and business neighbors in the area of impending work. 

6. Checking local regulations for the minimum separation distances between the new gas line 
and the other facilities. 

7. Making arrangements with local authorities for traffic control, as necessary. 

8. Ensuring adequate clearance of overhead electric, telephone, or cable lines. 

PROTECTING EXISTING GAS FACILITIES 

When excavations near gas facilities will be conducted with directional boring (either by the 
operator or by a third party), the operator should consider the following: 

1. When it is anticipated that the bore will cross or come near the edge of an underground 
facility, expose that facility to determine its precise location to ensure adequate separation 
between the existing and proposed facilities. 

2. When the bore will run parallel to an existing facility, expose that facility (pothole) or use 
locating technology to verify that adequate clearance is maintained between the bore and 
the existing facilities during the boring operation (for both the drilling of the pilot hole and 
the back reaming operation). Calculation of the separation distance should account for the 
largest diameter back reamer that will be used in the boring process. 

3. Where potholes are used for visual inspection, they should be placed at intervals that will 
ensure that clearance is maintained during boring operations. Factors to consider for 
pothole intervals include the following. 
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a. Proximity of proposed bore path to the pipeline facilities. 

b. Type of facility (existing and proposed). 

c. Type of soil. 

d. Size and controllability of the bore. 

4. Locating the existing facility and the newly installed facility to ensure that the installation is 
in the intended location. 

5. Conducting a leakage survey over pipelines that could have been affected by the trenchless 
installation. 

ESSENTIAL PLANNING CONSIDERATIONS 

1. Develop an accurate cross-sectional profile of the proposed site to determine the lowest 
elevation for the pipeline to be installed. The profile should extend at least 300 feet beyond 
the proposed entry and exit points. 

2. Determine the type of sub-soil to be encountered in the installation. If there is insufficient 
soil information available for the site, soil borings or seismic studies are recommended. 
Numerous soil borings may be necessary if gravel, boulders, or rocks are encountered. 

ALIGNMENT CONSIDERATIONS 

An important step in planning the directional drilling operation is to use the information from the 
previous steps, including the cross-sectional profile and the geo-technical information, to determine 
the optimum pipeline alignment and placement. An optimum location provides the minimum 
required pipeline cover in an ideal soil installation medium. A straight-line (horizontal) and smooth 
curvature (vertical) placement is important. 

LIMITS AND OBSTRUCTIONS 

Obstructions that should be considered include the following. 

1. Magnetic influences within 75 feet of the proposed bore path. 

2. Buried or abandoned structures. 

3. Utility infrastructure. 

4. Underground or elevated pipelines. 

5. Overhead obstructions at the drill site or exit areas. 

6. Geotechnical characteristics. 

CORROSION CONSIDERATIONS 

The following are recommended coating systems for directional bored steel pipeline crossings. 

1. Abrasion barrier - Epoxy-based polymer concrete, which is used in rocky or highly abrasive 
soils. 

2. Pipe coating - Mill-applied fusion bond epoxy at 14-22 mils. 

3. Joint coating - A minimum dry film thickness of 20-22 mils of fusion bond epoxy. 
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INSTRUMENTATION 

1. A surface monitoring system may be used to track the location of the down-hole probe 
during the pilot-hole drilling. The installer should ensure that such monitoring controls the 
drilling path accuracy and allows for necessary corrections. The space between monitor 
readings is determined by the need for accuracy in placement of the pipeline.  

2. Some form of gauging should be used to monitor the pulling force. 

CONSTRUCTION INSPECTION 
1. The installers should ensure that the pipe pull section is adequately supported during 

pullback. Pipeline coatings should be protected during pullback. 

2. If steel pipe is being used the pipe coating should be inspected prior to entering the reamed 
hole. The pipe and coating should be inspected after pullback at the tie-in. If the pipe and/or 
pipe coating is found to be damaged, then consideration should be made based on field 
conditions to pulling additional pipe into the bore until damage is no longer observed or to 
pulling the pipe out of the hole and reaming a larger sized hole, using additional drilling 
fluids or other method of protecting the pipe and pipe coating during pullback.  

3. The proper containment and disposal of drilling mud or fluids should be verified to ensure 
compliance with applicable requirements. 

4. Other considerations are as follows. 

a. Pipe handling during stringing, welding, and pullback operations. Care should be 
taken to prevent damage to the pipe. A “weak-link” or mechanical breakaway device 
will be considered on a job-by-job basis as circumstances warrant its use. The use of 
two pipe sizes smaller than the pipe to be pulled will suffice for use as a “weak-link”. 

b. Pipeline testing process. 

c. Proper joint coating application. 

5. Pipe coating repairs. 

6. As built profile for comparison with preliminary profile. 

7. Construction site security. 

DAMAGE CAUSED BY DIRECTIONAL DRILLING 
If damage is done to existing utilities, the following shall be done. 

1. The situation shall be stabilized to prevent additional safety hazards and to prevent more 
damage to utilities. (Note: Safety hazards can include electrocution, explosion, and 
contamination depending on the type and size of pipeline damaged.) 

2. The affected utility shall be notified of the damage created, including preliminary 
observations by the boring machine operator of the location and nature of the damage. 

3. One call enforcement shall be notified of the damage. Information needed by one call 
includes dig number for the area, type of facility, the affected utility, and the location of the 
damage at the dig site. See Section 3 of the O&M manual for more details on reporting main 
line damages to one call. 
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4. Boring in the affected area shall be delayed until the hazard is removed and additional 
locating is done to prevent future damage. This additional locating can include hand digging 
and additional line locates. Once an area is determined to be safe and the true location of the 
damaged utility is located boring can resume. 

AOCS 
AOC: Pipe/component damage or defect 
RA: Replace damaged/defective pipe or component prior to installation 

 
AOC: Pipe/component selection incorrect 
RA: Replace incorrect pipe or component with correct pipe or component prior to 

installation 

 
AOC: Accidental ignition 
RA: Evacuate area, shut off gas supply, and allow flame to extinguish 

 
AOC: Gaseous atmosphere 
RA: Excavate adjacent location to perform squeeze-off in 

 
AOC: Unplanned escape of gas 
RA: Evacuate area, shut off gas supply, or excavate adjacent location to perform 

squeeze-off  
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COVERED TASK 40 - INSTALLING STEEL MAINS & 

SERVICES - PLOWING/PULL-IN 
Procedure Rev. # - 1.21 

DOCUMENTATION OF NEW AND/OR REPLACEMENT PIPING 

Upon completion of new underground piping, operator will complete either Form Number 1601-
Main or Service Line Installation or Replacement or electronically in the ESRI GIS database. This 
includes both service lines as well as main lines. The information requested on the form should be 
gathered prior to underground installation to aid in completing the form.   

PIPELINE COVER AND CLEARANCE  

MAINS 

All buried mains must be installed with at least 24 inches of cover. Where an underground 
structure prevents this minimum clearance, the main shall be provided with additional protection 
to prevent damage from anticipated external loads. Mains should be installed with enough 
clearance to allow for maintenance and emergency operations and to prevent damage that might 
result from proximity to other structures. Typically, 12 inches of clearance should be sufficient; 
however, each location should consider things such as squeeze-off equipment and connections of 
service laterals. An additional consideration for plastic mains is to ensure that the pipe has enough 
clearance to protect it from any source of heat such as steam lines or buried electrical lines. 

SERVICES 

All buried service lines must be installed with 12 inches of minimum cover in private property and 
18 inches of minimum cover in streets and roads. Where an underground structure prevents this 
minimum clearance, the service shall be provided with additional protection to prevent damage 
from anticipated external loads. Minimum clearance should be 12 inches. 

INSTALLATION BY PLOWING OR PULL-IN 

PRIOR TO PLOWING/PULL-IN 

1. Expose all underground facilities in the path of the plowing operation to verify location and 
depth 

2. Protect the pipe so it will not be scratched or gouged during the plow-in operation. 

3. Seal the leading edge of the pipe to be plowed in. 

INSTALLATION BY PULL-IN  

During a pulling operation, the pipe is attached to a plow blade and is pulled through the soil. This 
creates a potential for pipe or coating damage due to friction between the soil and the pipe. The 
following steps will minimize the risk of damage to the pipe. 

1. Dig an entry trench long enough to lower the pipe to burial depth without causing excessive 
strain on the pipe (see below). 
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2. Attach the pipe to be pulled in to the pulling head  

3. Care must be taken not to put excessive strain on the pipe being pulled in. 

4. Protect the pipe and coating that is above ground before it enters the entry trench from 
damage by placing padding underneath it. 

5. Take caution to prevent kinking or buckling of the pipe. Any section of pipe containing a kink 
or buckle must be cut out. 

INSTALLATION BY PLOWING 

A planted pipe is not pulled through the soil but rather is fed in through the plow blade as the plow 
moves forward. Because the pipe is not being pulled there is less potential for damage from friction 
between the pipe and soil, however operators must use caution to ensure the pipe being fed into the 
plow is not kinked, buckled or otherwise damaged. 

                                   

1. Take caution to prevent kinking or buckling of the pipe. Any section of pipe containing a kink 
or buckle must be cut out. 

2. Follow the instructions provided by the manufacturer of the planting equipment 

AFTER COMPLETING THE PLOW IN/PLANTING: 
1. Blow the pipe clear of dirt and debris using compressed air 

2. Pressure test according to appropriate procedures 
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AOCS 
AOC: Pipe/component damage or defect 
RA: Replace damaged/defective pipe or component prior to installation 

 
AOC: Pipe/component selection incorrect 
RA: Replace incorrect pipe or component with correct pipe or component prior to 

installation 

 
AOC: Accidental ignition 
RA: Evacuate area, shut off gas supply, and allow flame to extinguish 

 
AOC: Gaseous atmosphere 
RA: Excavate adjacent location to perform squeeze-off in 

 
AOC: Unplanned escape of gas 
RA: Evacuate area, shut off gas supply, or excavate adjacent location to perform 

squeeze-off 
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COVERED TASK 41 - INSTALLING STEEL PIPE ABOVE 

GROUND - ANCHORS & SUPPORTS 
Procedure Rev. # - 1.20 

DOCUMENTATION OF NEW AND/OR REPLACEMENT PIPING 

Upon completion of new underground piping, operator will complete either Form Number 1601-
Main or Service Line Installation or Replacement or electronically in the ESRI GIS database. This 
includes both service lines as well as main lines. The information requested on the form should be 
gathered prior to underground installation to aid in completing the form.   

STEEL PIPE INSTALLATION PROCEDURES 

INSTALLATION OF STEEL PIPE ABOVEGROUND 

1. All joints shall be (as appropriate): 

a. Welded 

b. Threaded 

c. Flanged 

d. Otherwise joined using methods to resist pullout 

2. The pipe coating should extend a reasonable distance above ground level. 

3. Ensure that all aboveground piping is protected from atmospheric corrosion by the use of 
paint or other acceptable coating. 

4. Pipe hangers, supports and anchors should be installed: 

a. To provide adequate support and anchorage for the pipeline; and 

5. To allow the normal expansion and contraction of the pipeline. 

INSPECTING SUPPORTS AND ANCHORS 

1. Visually inspect anchors and supports for signs of corrosion or poor coating condition. 

2. Check for indications that the pipe and/or the anchors and supports have moved or are 
unstable. 

3. Check for indications of movement or instability of the ground or structure to which the 
anchors and supports are attached. 

MAINTAINING SUPPORTS AND ANCHORS 

1. Repair coating as necessary, following procedures in Covered Task 28. 

2. If the anchors or supports are attached to ground or structures that are unstable, corrective 
options include: 

a. shoring up the ground or structure, 

b. attaching the anchors or supports to nearby ground or structures that are stable, or  
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c. Relocating the pipe, anchors, and supports. 

AOCS 

AOC:  Pipe support/component damage or defect 
RA:  Replace damaged/defective pipe support or component prior to installation 

 
AOC: Accidental ignition 
RA: Evacuate area, shut off gas supply, and allow flame to extinguish 

 
AOC: Gaseous atmosphere 
RA: Excavate adjacent location to perform squeeze-off in 

 
AOC: Unplanned escape of gas 
RA: Evacuate area, shut off gas supply, or excavate adjacent location to perform 

squeeze-off 
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COVERED TASK 42 - INSTALLATION AND REPAIR OF 

CASINGS 
Procedure Rev. # - 1.20 

DOCUMENTATION OF NEW AND/OR REPLACEMENT PIPING 

Upon completion of installation of a new casing, operator will complete Form Number 1601-Main 
or Service Line Installation or Replacement or record the necessary information electronically in 
the ESRI GIS database. The information requested on the form should be gathered prior to 
underground installation to aid in completing the form.   

STEEL CASING INSTALLATION PROCEDURES 

Steel casings shall be installed according to the same procedure as the carrier pipeline. See Covered 
Task 38, 39, or 40 depending on method of installation. 

INSTALLATION OF CASING SPACERS, END SEALS, AND VENTS 
1. Properly sized casing spacers should be selected in order to fit the outside diameter of the 

carrier pipe and the inside diameter of the casing pipe. The inside surface of the casing 
should be clear and clean to facilitate spacer insertion. 

2. Spacers should be constructed of resilient insulating material such as plastic. 

3. Spacers should be spaced close enough to prevent any contact between the carrier and 
casing pipes in the event of sagging. 

4. Follow the spacer manufacturer recommendations for installing insulating spacers and 
tightening spacer bolts or clamps. During the insertion process, maintain the correct 
alignment between the carrier pipe and the casing to prevent damage to spacers or cause 
spacers to slide on the pipe due to friction or snagging. 

5. Pulling the carrier pipe through the casing is preferable to pushing the carrier pipe through 
the casing. Use of an internal compression bullhead and pulling cable is preferred. 
Insulating spacers can be applied prior to pulling or as the carrier pipe is being pulled. 

6. Soil stabilization at both ends of the casing is necessary to eliminate electrical shorting 
between the carrier pipe and the casing due to long term settling of the carrier pipe. The 
carrier pipe should be centered in the casing and self-supporting when soil stabilization is 
completed. 

7. End seals are installed to prevent water, soil, and other debris from entering the 
casing/carrier facility. End seals should not be electrically conductive. Heat-shrink seals and 
tape seals are common and should be installed in select backfill to protect them from 
damage. These soft seals commonly do not hold gas pressure. Ensure that properly sized 
end seals are installed in accordance with manufacturer’s recommendations. 

8. It is preferable to install weld-on vent pipes before carrier pipe insertion to prevent damage 
to pipe coating and end seals due to sparks and heat. Vent tops must be designed to prevent 
water, debris, and insects from entering or plugging the vents. Vents are not required on 
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both ends, but they make good visual markers, good leakage survey points, and good 
cathodic protection test points. 

9. If vents are installed, install signage as applicable by code requirements. 

MAINTENANCE AND REPAIR OF CASINGS  

1. Casing vents should be inspected during patrols, atmospheric corrosion surveys, cathodic 
protection surveys, and leak surveys. If casing vent is damaged, repairs should be made as 
soon as practical. 

2. If the casing is found to be electrically shorted to the carrier pipe, the end seals shall be 
inspected to ensure water is not infiltrating the casing. If it is determined the casing is 
shorted and the contact cannot be removed by repairing end seals or casing spacers near 
the end of the casing, one of the following repair options should be used. 

a. Install new casing spacers throughout the casing. 

b. Remove the casing while leaving the carrier pipe in the same trench, if approved 
highway or railroad authority. 

c. Replace section of main by reinsertion or installing a new main parallel to the 
casing. 

d. Fill casing with a petrolatum wax based corrosion prevention compound. 

AOCS 
AOC:  Casing electrically shorted to carrier pipe 
RA: Remove short, whether by replacing casing, carrier pipe, or filling casing with wax-

based compound. 

 
AOC: Gas leaking from casing. 
RA: Following leak investigation procedures, schedule for repair 

 
AOC: Casing vent damaged 
RA: schedule for repair
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COVERED TASK 43 - INSTALLING PLASTIC MAINS & 

SERVICES - TRENCHING 
Procedure Rev. # - 1.20 

DOCUMENTATION OF NEW AND/OR REPLACEMENT PIPING 

Upon completion of new underground piping, operator will complete either Form Number 1601-
Main or Service Line Installation or Replacement or electronically in the ESRI GIS database. This 
includes both service lines as well as main lines. The information requested on the form should be 
gathered prior to underground installation to aid in completing the form.   

PIPELINE COVER AND CLEARANCE  

MAINS 

All buried mains must be installed with at least 24 inches of cover. Where an underground 
structure prevents this minimum clearance, the main shall be provided with additional protection 
to prevent damage from anticipated external loads. Mains should be installed with enough 
clearance to allow for maintenance and emergency operations and to prevent damage that might 
result from proximity to other structures. Typically, 12 inches of clearance should be sufficient; 
however, each location should consider things such as squeeze-off equipment and connections of 
service laterals. An additional consideration for plastic mains is to ensure that the pipe has enough 
clearance to protect it from any source of heat such as steam lines or buried electrical lines. 

SERVICES 

All buried service lines must be installed with 12 inches of minimum cover in private property and 
18 inches of minimum cover in streets and roads. Where an underground structure prevents this 
minimum clearance, the service shall be provided with additional protection to prevent damage 
from anticipated external loads. Minimum clearance should be 12 inches. When twelve (12) inch 
clearance cannot be attained, the service should be cased or shielded with rock shield, plastic pipe 
of larger diameter if proper spacing cannot be attained around electric cables.  

PLASTIC PIPE INSTALLATION PROCEDURES 
All rocks, bricks, frozen chunks of dirt, tree limbs, or roots and other objects that might scratch, 
gouge or kink the plastic pipe should it be removed from the bottom of the trench. Where 
embedded rocks protrude from the trench bottom, a layer of sand or clean soil should be used to 
cover the embedded rock a minimum of three (3) inches. The trench bottom should maintain a 
contour compatible to the flexibility of the pipe being installed.   

On projects where it is determined the pipe shall be pigged, for either cleaning or water removal, a 
pigging procedure will be developed and followed. 

INSTALLATION OF PLASTIC MAIN IN A TRENCH 

1. Pipes shall be adequately supported while being lowered into the ditch. 

2. The trench bottom shall be relatively smooth, free of rocks, sticks, and other debris that 
could damage the pipe and coating. 
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3. When lifting, moving, and lowering pipe into the ditch, be careful to protect the pipe from 
dents, gouges, nicks, scratches and other damage. 

a. When using mechanized equipment, lift the pipe using nylon sling, padded calipers, or 
other appropriate devices. 

b. Pipe should not be dragged or rolled across the ground or other surfaces where rocks 
and other sharp objects could cause damage to the pipe. 

c. Avoid impact damage to pipe, such as, dropping heavy objects on the pipe. 

4. A sufficient clearance between plastic piping and other underground structures not 
associated with the piping must be maintained. If clearance cannot be attained, the piping 
must be protected from damage that might result from the proximity of other structures. 

INSTALLATION OF PLASTIC SERVICE IN A TRENCH 

Each service line must be properly supported on undisturbed or well-compacted soil. If this is not 
possible, bridging may be required. Avoid laying service line on tree roots that may grow around, 
pinch, or otherwise restrict plastic pipe. 

Whenever possible use one continuous length of plastic from main connection to point of tie-in with 
the service riser. If not possible, use the longest continuous section that can be installed. 

Service lines must be installed so as to minimize anticipated piping strain and external loading. 
When plastic pipe is connected to a mechanical fitting or a more rigid pipe, the transition should be 
protected from shear and bending with an internal stiffener and/or a shear protector. If needed, A 
piece of larger diameter plastic pipe approximately twelve (12) inches long which should be 
supported by undisturbed soil or blocking on undisturbed soil, may be used as a shear protector. 
The shear protector should be secured against accidental movement. Service lines shall not be 
installed underneath buildings. 

1. Once the one call system has been conducted. 

2. All material for service installation is on job site. 

3. Dig the trench at proper depth and straight as possible. 

4. Dig a bell hole at the main for service tapping tee. 

5. Before welds, fusions or taps on gas filled lines, among other methods and procedures, a 
manned fire extinguisher of the type used for natural gas shall be available at all times when 
welding and fusing is being done, taps are being made or any work is in process which could 
result in the escape of gas. 

6. For connection to a steel main, a service tee or similar fitting is usually welded to the main. 
Prior to welding, adequate portion of main for service tee must be prepared removing dirt 
and coating. A clean surface is essential for proper installation of service tee. Weld service 
tee to main. Do not tap main until downstream valve is installed. For connection to a plastic 
main sidewall fusion or electrofusion shall be used, follow appropriate procedures of 
joining technique. 

7. Carefully roll out service line to proper length making approved mechanical or fused 
connections if additional length is needed. Follow appropriate procedures of joining 
technique. 
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8. Before fusion of riser to service line is performed, approved gas stop should be put on riser - 
riser should be anodeless. Riser and service line is to be fused or mechanically connected 
using approved fittings. 

9. A standard method for locating plastic pipe requires that an electrical conductor such as 
tracer wire be installed with direct buried plastic pipe to permit location with electronic 
detectors. DO NOT SPIRAL TRACER WIRE AROUND PIPE. Wire should be at least 6" above 
the plastic pipe. 

10. At this time, tracer wire can be laid in trench with pipe. Backfilling can be done keeping 
riser vertical. 

11. Before service line is fused to plastic tapping tee, the shear protector needs to be placed on 
service line. No shear protector is needed on steel service tapping tee. 

12. At this time, plastic tapping tee to service line connection can be made or transition to 
service line fusion can be completed. 

13. Follow pressure-testing procedures in Covered Task 18. 

14. Once test is completed, tap in service tee can be made. Follow procedures in Covered Task 
33 for self-tapping tees. Steel taps, service tapping tees, weld on transition fittings, and 
uncoated main will be coated and allowed to dry before backfill, if necessary. 

15. Tracer wire will be cad welded to main by service tee. See Covered Task 2 for cad welding 
procedures. 

16. Slowly open gas stop at meter to purge air from line. See Covered Task 58 for Purging 
procedure. 

17. See Covered Task 49 and 50 for Meter Installation procedure. 

INSTALLATION OF LOCATING WIRE (TRACER WIRE) 

For future locating of plastic mains and services by electromagnetic sensors, insulated located wire 
will be installed in close proximity to mains and services. Since steel mains and services are 
conductors, there usually is no need for locating wire with such mains and services. To avoid 
causing a drain on the cathodic protection system, it is important to avoid electrical bonding 
between existing steel mains and casing. If a plastic pipe is inserted in a steel casing, locating wire 
should be inserted along with the plastic if there is room. If not, then locating wire should be 
welded to the carrier pipe. 

When attaching locating wire from plastic service to steel main, the locating wire will be bonded to 
steel main. The bonding and bare wire shall be coated to prevent corrosion. Refer to Covered Task 2 
of this manual for CAD welding procedures. 

Before backfilling, continuity should be checked to assure the conductivity of all wire connections. 
Tracer wires on mains should have an anode attached for Cathodic Protection of the wire. 

NOTE: When direct burial of locating wire along with plastic mains and services, there is a potential 
problem that may exist when electrically conductive wire is wrapped around plastic pipe. There 
have been reports of lightning being conducted through tracer wire and thereby damaging and 
causing the plastic pipe to leak. In most cases, lightning had struck a tree and the electrical current 
traveled from the tree to the plastic pipe, which was buried directly under or very close to the tree. 
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INSERTION RENEWAL 

Insertion renewals are a practical and reliable method of upgrading old metal piping systems. Both 
main and service insertion renewals using plastic have resulted in significant savings to utilities 
because of reduced excavations in streets and on private property. This section provides a 
summary of requirements and recommendations that are important to consider when using plastic 
pipe for insertion renewal. Particular care must be taken when inserting plastic to avoid damage to 
the pipe during installation and from shear forces caused by earth loading after the system is 
installed. The OPS Federal Safety Standards, Part 192.321 (f) states as follows: 

“Plastic pipe that is being encased must be inserted into the casing pipe in a manner that will protect 
the plastic. The leading end of the plastic must be closed before insertion." 

The suggestions that follow should aid in meeting the requirements of the federal regulation. To 
protect inserted plastic mains and services against damage from bending and shear stresses due to 
earth loads. Additionally, care should be taken to avoid insertion of plastic pipe through any 
existing valves. If valves are located in the steel pipe where insertion is taking place, the valves must 
be removed to prevent damage to the inserted plastic pipe. 

1. A starter ditch of sufficient length must be opened to allow the pipe to be inserted without 
buckling or excessive bending. 

2. Any portion of exposed plastic piping which spans disturbed earth should be protected by 
adequate consolidation and compaction of backfill beneath and around the exposed section 
or by bridging between the casing ends. 

3. The inserted pipe must be padded where it emerges from the casing to prevent it from 
bearing on the casing. 

4. When holes in the casing must be cut for installation of services, it is desirable to remove 
only the top part of the casing to insure continuous support for the inserted plastic main. 

5. The same care in backfilling and compaction around service connections that applies for 
direct burial applications also applies for insertion of service connections. 

AOCS 

AOC:  Pipe/component damage or defect 
RA:  Replace damaged/defective pipe or component prior to installation 

 
AOC:  Pipe/component selection incorrect 
RA: Replace incorrect pipe or component with correct pipe or component prior to 

installation 

 
AOC: Accidental ignition 
RA: Evacuate area, shut off gas supply, and allow flame to extinguish 

 
AOC: Installation not as specified 
RA: Install squeeze-off tool per manufacturer's instructions 

 
AOC: Static electricity 
RA: Utilize ground cables and ground rods with squeeze-off tool 
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AOC: Gaseous atmosphere 
RA: Excavate adjacent location to perform squeeze-off in 

 
AOC: Unplanned escape of gas 
RA: Evacuate area, shut off gas supply, or excavate adjacent location to perform 

squeeze-off 
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COVERED TASK 44 - INSTALLING PLASTIC MAINS & 

SERVICES - BORING 
Procedure Rev. # - 1.21 

DOCUMENTATION OF NEW AND/OR REPLACEMENT PIPING 

Upon completion of new underground piping, operator will complete either Form Number 1601-
Main or Service Line Installation or Replacement or electronically in the ESRI GIS database. This 
includes both service lines as well as main lines. The information requested on the form should be 
gathered prior to underground installation to aid in completing the form.   

PIPELINE COVER AND CLEARANCE  

MAINS 

All buried mains must be installed with at least 24 inches of cover. Where an underground 
structure prevents this minimum clearance, the main shall be provided with additional protection 
to prevent damage from anticipated external loads. Mains should be installed with enough 
clearance to allow for maintenance and emergency operations and to prevent damage that might 
result from proximity to other structures. Typically, 12 inches of clearance should be sufficient; 
however, each location should consider things such as squeeze-off equipment and connections of 
service laterals. An additional consideration for plastic mains is to ensure that the pipe has enough 
clearance to protect it from any source of heat such as steam lines or buried electrical lines. 

SERVICES 

All buried service lines must be installed with 12 inches of minimum cover in private property and 
18 inches of minimum cover in streets and roads. Where an underground structure prevents this 
minimum clearance, the service shall be provided with additional protection to prevent damage 
from anticipated external loads. Minimum clearance should be 12 inches. 

DIRECTIONAL BORING 
The methods and procedures outlined in this procedure should be used as a guide whenever gas 
facilities are being installed by directional boring or when other underground utilities are being 
installed with directional boring and the work is near gas pipelines. 

OVERVIEW 

Directional drilling is a technique for crossing major rivers, roadways, and other construction 
obstacles. The benefits derived from directional drilling include reduced environmental impact, 
minimal interference to surface traffic during construction, and pipeline protection in high surface-
traffic areas after construction. Additional benefits are also realized in applications where surface 
and subsurface restoration costs are high. 

METHODS 

When directional boring, all literature and manuals for the machine used shall be followed and will 
take precedence over any part of this manual section. 
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A general directional boring procedure is as follows. Boring uses a small diameter non-rotating drill 
stem to thrust-bore or jet-out a pilot hole that conforms to a crossing geometry. If necessary, a 
pullback reaming is performed through the pilot hole (several passes possibly required) to 
establish a diameter sufficient for the carrier pipe installation. The reamed hole should be 
somewhat in excess of the carrier pipe diameter. Drilling fluids are used to carry out spoil tailings, 
cool the drilling head, and help maintain the hole during drilling operations. The assembled and 
pre-tested pipe string is then pulled in to complete the operation. 

DAMAGE PREVENTION WHEN BORING 

When installing gas facilities by directional boring, precautions to take may include the following. 

1. Using the one-call notification system to have facilities within the immediate area located 
and marked; and, directly contacting known, non-participating utility owners for facility 
location. 

2. Ensuring that known facilities are located and marked prior to commencing work. 
3. Exposing facilities within the immediate work area by hand excavation before starting a 

bore if the depths of the facilities are not established by other means. 
4. Considering sewer systems within the area. Sewer systems are especially vulnerable to 

damage from boring operations for the following reasons: 
a. Lines are often non-metallic, making them difficult to locate. 
b. Clean-outs or other indications of laterals may be hidden or non-existent. 
c. Damage may not be readily apparent when a sewer, particularly a gravity flow   

system, is pierced by a boring machine. 
5. Notifying residential and business neighbors in the area of impending work. 
6. Checking local regulations for the minimum separation distances between the new gas line 

and the other facilities. 
7. Making arrangements with local authorities for traffic control, as necessary. 
8. Ensuring adequate clearance of overhead electric, telephone, or cable lines. 

PROTECTING EXISTING GAS FACILITIES 
When excavations near gas facilities will be conducted with directional boring (either by the 
operator or by a third party), the operator should consider the following: 

1. When it is anticipated that the bore will cross or come near the edge of an underground 
facility, expose that facility to determine its precise location to ensure adequate separation 
between the existing and proposed facilities. 

2. When the bore will run parallel to an existing facility, expose that facility (pothole) or use 
locating technology to verify that adequate clearance is maintained between the bore and 
the existing facilities during the boring operation (for both the drilling of the pilot hole and 
the back reaming operation). Calculation of the separation distance should account for the 
largest diameter back reamer that will be used in the boring process. 

3. Where potholes are used for visual inspection, they should be placed at intervals that will 
ensure that clearance is maintained during boring operations. Factors to consider for 
pothole intervals include the following. 

a. Proximity of proposed bore path to the pipeline facilities. 

b. Type of facility (existing and proposed). 

c. Type of soil. 
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d. Size and controllability of the bore. 

4. Locating the existing facility and the newly installed facility to ensure that the installation is 
in the intended location. 

5. Conducting a leakage survey over pipelines that could have been affected by the trenchless 
installation. 

ESSENTIAL PLANNING CONSIDERATIONS 

1. Develop an accurate cross-sectional profile of the proposed site to determine the lowest 
elevation for the pipeline to be installed. The profile should extend at least 300 feet beyond 
the proposed entry and exit points. 

2. Determine the type of sub-soil to be encountered in the installation. If there is insufficient 
soil information available for the site, soil borings or seismic studies are recommended. 
Numerous soil borings may be necessary if gravel, boulders, or rocks are encountered. 

ALIGNMENT CONSIDERATIONS 

An important step in planning the directional drilling operation is to use the information from the 
previous steps, including the cross-sectional profile and the geo-technical information, to determine 
the optimum pipeline alignment and placement. An optimum location provides the minimum 
required pipeline cover in an ideal soil installation medium. A straight-line (horizontal) and smooth 
curvature (vertical) placement is important. 

LIMITS AND OBSTRUCTIONS 

Obstructions that should be considered include the following. 

1. Magnetic influences within 75 feet of the proposed bore path. 

2. Buried or abandoned structures. 

3. Utility infrastructure. 

4. Underground or elevated pipelines. 

5. Overhead obstructions at the drill site or exit areas. 

6. Geotechnical characteristics. 

INSTRUMENTATION 

1. A surface monitoring system may be used to track the location of the down-hole probe 
during the pilot-hole drilling. The installer should ensure that such monitoring controls the 
drilling path accuracy and allows for necessary corrections. The space between monitor 
readings is determined by the need for accuracy in placement of the pipeline.  

2. Some form of gauging should be used to monitor the pulling force. 

CONSTRUCTION INSPECTION 
1. The installers should ensure that the pipe pull section is adequately supported during 

pullback. PE pipe should be protected during pullback. 

2. The pipe should be inspected after pullback at the tie-in. If the pipe is found to be damaged, 
then consideration should be made based on field conditions to pulling additional pipe into 
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the bore until damage is no longer observed or to pulling the pipe out of the hole and 
reaming a larger sized hole, using additional drilling fluids or other method of protecting 
the pipe and pipe coating during pullback. The pipe should be inspected for 
scratches/gouges, which may have occurred during pullback. Scratches and gouges deeper 
than 10% of the pipe wall must be removed and if necessary additional pipe shall be 
inspected. 

3. The proper containment and disposal of drilling mud or fluids should be verified to ensure 
compliance with applicable requirements. 

4. Other considerations are as follows. 

a. Pipe handling during stringing, welding, and pullback operations. Care should be 

taken to prevent stretching and/or deformation of PE pipe. A “weak-link” or 

mechanical break-away device must be used at all times when boring plastic pipe.  

The use of two pipe sizes smaller than the pipe to be pulled will suffice for use as a 

“weak-link”.  

b. Pipeline testing process. 

c. Proper joint coating application. 

5. Pipe coating repairs. 

6. As built profile for comparison with preliminary profile. 

7. Construction site security. 

DAMAGE CAUSED BY DIRECTIONAL DRILLING 
If damage is done to existing utilities, the following shall be done. 

1. The situation shall be stabilized to prevent additional safety hazards and to prevent more 
damage to utilities. (Note: Safety hazards can include electrocution, explosion, and 
contamination depending on the type and size of pipeline damaged.) 

2. The affected utility shall be notified of the damage created, including preliminary 
observations by the boring machine operator of the location and nature of the damage. 

3. One call enforcement shall be notified of the damage. Information needed by one call 
includes dig number for the area, type of facility, the affected utility, and the location of the 
damage at the dig site. See Section 3 for more details on reporting main line damages to one 
call. 

4. Boring in the affected area shall be delayed until the hazard is removed and additional 
locating is done to prevent future damage. This additional locating can include hand digging 
and additional line locates. Once an area is determined to be safe and the true location of the 
damaged utility is located boring can resume. 
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AOCS 
AOC: Pipe/component damage or defect 
RA: Replace damaged/defective pipe or component prior to installation 

 
AOC: Pipe/component selection incorrect 
RA: Replace incorrect pipe or component with correct pipe or component prior to installation 

 
AOC: Accidental ignition 
RA: Evacuate area, shut off gas supply, and allow flame to extinguish 

 
AOC: Gaseous atmosphere 
RA: Excavate adjacent location to perform squeeze-off in 

 
AOC: Unplanned escape of gas 
RA: Evacuate area, shut off gas supply, or excavate adjacent location to perform squeeze-off  
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COVERED TASK 45 - INSTALLING PLASTIC MAINS & 

SERVICES - PLOWING/PULL-IN 
Procedure Rev. # - 1.21 

DOCUMENTATION OF NEW AND/OR REPLACEMENT PIPING 

Upon completion of new underground piping, operator will complete either Form Number 1601-
Main or Service Line Installation or Replacement or electronically in the ESRI GIS database. This 
includes both service lines as well as main lines. The information requested on the form should be 
gathered prior to underground installation to aid in completing the form.   

PIPELINE COVER AND CLEARANCE  

MAINS 

All buried mains must be installed with at least 24 inches of cover. Where an underground 
structure prevents this minimum clearance, the main shall be provided with additional protection 
to prevent damage from anticipated external loads. Mains should be installed with enough 
clearance to allow for maintenance and emergency operations and to prevent damage that might 
result from proximity to other structures. Typically, 12 inches of clearance should be sufficient; 
however, each location should consider things such as squeeze-off equipment and connections of 
service laterals. An additional consideration for plastic mains is to ensure that the pipe has enough 
clearance to protect it from any source of heat such as steam lines or buried electrical lines. 

SERVICES 

All buried service lines must be installed with 12 inches of minimum cover in private property and 
18 inches of minimum cover in streets and roads. Where an underground structure prevents this 
minimum clearance, the service shall be provided with additional protection to prevent damage 
from anticipated external loads. Minimum clearance should be 12 inches. 

INSTALLATION BY PLOWING OR PULL-IN 

PRIOR TO PLOWING/PULL-IN 

1. Expose all underground facilities in the path of the plowing operation to verify location and 
depth 

2. Protect the pipe so it will not be scratched or gouged during the plow-in operation. 

3. Seal the leading edge of the plastic pipe to be plowed in. 

INSTALLATION BY PULL-IN  

During a pulling operation, the pipe is attached to a plow blade and is pulled through the soil. This 
creates a potential for pipe damage due to friction between the soil and the pipe. The following steps 
will minimize the risk of damage to the pipe. 

1. Dig an entry trench long enough to lower the pipe to burial depth without causing excessive 
strain on the pipe (see below). 
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2. Attach the pipe to be pulled in to the pulling head (see step j below if a “weak link” is to be 
attached). 

3. Care must be taken not to put excessive strain on the pipe being pulled in. 

4. Tracer wire must be pulled in along with the plastic pipe. 

5. Protect the plastic pipe that is above ground before it enters the entry trench from damage 
by placing padding underneath it. 

6. Take caution to prevent kinking or buckling of the pipe. Any section of pipe containing a kink 
or buckle must be cut out. 

7. During the pull, pull-force and length of pipe pulled may not exceed the following: 

 

Pipe Type Maximum Force 
(lbs.)* 

Maximum Length (ft.) 

½” CTS MDPE 195 165 

1” CTS MDPE 420 195 

½” CTS HDPE 225 190 

1” CTS HDPE 484 225 

2” PE  500 

4” PE  1000 

6” PE  1000 

 

Note: Instead of monitoring pulling force, it is acceptable to install a “weak link” immediately behind 
the pull head. To create the weak link, fuse in a 12” length of the next smaller pipe size (e.g. when 
pulling in 1” PE, fuse in a 12” length of 3/4” PE immediately behind the pull head, when pulling 2” PE, 
use a 1” pipe for the weak link). 

INSTALLATION BY PLOWING 

A planted pipe is not pulled through the soil but rather is fed in through the plow blade as the plow 
moves forward. Because the pipe is not being pulled, there is less potential for damage from friction 
between the pipe and soil; however, operators must use caution to ensure the pipe being fed into the 
plow is not kinked, buckled, or otherwise damaged. 
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1. Take caution to prevent kinking or buckling of the pipe. Any section of pipe containing a kink 
or buckle must be cut out. 

2. Follow the instructions provided by the manufacturer of the planting equipment 

3. Tracer wire must be pulled in along with the plastic pipe. 

AFTER COMPLETING THE PLOW IN/PLANTING: 

1. Blow the plastic pipe clear of dirt and debris using compressed air 

2. Check the tracer wire for continuity. If the tracer wire has broken, make necessary repairs. 

3. Pressure test according to appropriate procedures 

AOCS 
AOC: Pipe/component damage or defect 
RA: Replace damaged/defective pipe or component prior to installation 

 
AOC: Pipe/component selection incorrect 
RA: Replace incorrect pipe or component with correct pipe or component prior to 

installation 

 
AOC: Accidental ignition 
RA: Evacuate area, shut off gas supply, and allow flame to extinguish 

 
AOC: Gaseous atmosphere 
RA: Excavate adjacent location to perform squeeze-off in 

 
AOC: Unplanned escape of gas 
RA: Evacuate area, shut off gas supply, or excavate adjacent location to perform 

squeeze-off 
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COVERED TASK 46 - BACKFILLING/EXCAVATION 
Procedure Rev. # - 1.20 

PIPELINE COVER AND CLEARANCE  

MAINS 

All buried mains must be installed with at least 24 inches of cover. Where an underground 
structure prevents this minimum clearance, the main shall be provided with additional protection 
to prevent damage from anticipated external loads. Mains should be installed with enough 
clearance to allow for maintenance and emergency operations and to prevent damage that might 
result from proximity to other structures. Typically, 12 inches of clearance should be sufficient; 
however, each location should consider things such as squeeze-off equipment and connections of 
service laterals. An additional consideration for plastic mains is to ensure that the pipe has enough 
clearance to protect it from any source of heat such as steam lines or buried electrical lines. See 
Appendix B for Trenching, Shoring, and Excavation Safety. 

SERVICES 

All buried service lines must be installed with 12 inches of minimum cover in private property and 
18 inches of minimum cover in streets and roads. Where an underground structure prevents this 
minimum clearance, the service shall be provided with additional protection to prevent damage 
from anticipated external loads. Minimum clearance should be 12 inches. 

BACKFILLING AND RESTORATION 

Backfilling should follow, as soon as possible, the completion of the main or service line that has 
been installed. Care should be taken to assure no damages have occurred during backfilling (gouges 
or kinks). The first foot of backfill should consist of clean spoil free of rocks, bricks, and frozen 
chunks of dirt, or objects that could damage the pipe or its coating. 

If clean spoil is not available, a layer of sand may be used as the first foot of backfill. 

In non-maintained or rough areas such as vacant lots, appropriate compaction should be performed 
so as to avoid either excess mounding or ditch depressions caused by settlement. In maintained or 
established areas such as streets, alleys, or parking lots, adequate compaction of backfill is to be 
done prior to surface restoration.   

Compaction following excavation in a roadway or shoulder may be with the same material as that 
excavated and compacted to its original condition. If the excavated spoil is a material that cannot be 
properly compacted, sand backfill with appropriate compaction may be used to avoid washouts and 
settlement. 

Cleanup, such as raking, removal of material, equipment, and debris, should be completed promptly 
following backfill. When a pavement excavation is required for the pipe installation, a temporary 
cold patch may be laid following compaction of backfill if permanent repairs cannot be made 
immediately. All areas should be inspected frequently after restoration to insure the ground has not 
eroded (settlements, washouts). 
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AOCS 
AOC: Firm support under pipe not provided  
RA: Support pipe on undisturbed or well-compacted soil. 

 
AOC: Pipe support(s) not as specified 
RA: Place pipe support in a manner that prevents pipe and pipe coating damage. 

 
AOC: Backfill lifts or layers not as specified 
RA: Place backfill material in a manner that prevents pipe and pipe coating damage. 

 
AOC: Pipe coating damage 
RA: Repair pipe coating to appropriate procedure, place backfill material in a manner 

that prevents pipe and pipe coating damage 

 
AOC: Pipe damage 
RA: Repair pipe to appropriate procedure, place backfill material in a manner that 

prevents pipe and pipe coating damage. 

 
AOC: Required compaction not achieved 
RA: Compact the backfill to specified requirements. 
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COVERED TASK 47 - STEEL WELDING 
Procedure Rev. # - 1.20 

PROCEDURE 

See Welding Procedure Manual for steel welding procedures. 

AOCS 
AOC:  Pipe or component contamination, deterioration, or material defect 
RA:  Determine extent of damage and repair that section of pipe
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COVERED TASK 48 - STEEL WELDING INSPECTION 
Procedure Rev. # - 1.20 

INSPECTION OF WELDS 

All welds must be visually inspected an individual qualified by appropriate training and experience 
to ensure that: 

1. The weld is performed in accordance with the qualified procedure 

2. The weld is acceptable according to standards found in Section 9 of API 1104. (The 
acceptance standards listed in Section 9 of API 1104 may be applied to visual inspection as 
well as non-destructive testing.) 

PROCEDURE  
Each weld will be visually examined for the following. 

1. Cracks 

 

2. Inadequate penetration 
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3. Burn through 

 

4. A neat workman-like appearance 
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5. Undercutting 

 

a. The final bead on the outside of the pipe shall not be more than 1/32” or 12.5% of 
the pipe wall thickness, whichever is smaller, and there shall be no more than 2” of 
undercutting in any continuous 12” length of weld. 
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RESPONSE TO DEFECTS 
Types of Defects 

 

Any defects found in a weld shall be repaired when possible or the entire weld shall be removed. 

AOCS 

AOC:  Pipe or component contamination, deterioration, or material defect 
RA:  Determine extent of damage and repair that section of pipe 
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COVERED TASK 49 - METER SET INSTALLATION 
Procedure Rev. # - 1.20 

METER AND REGULATOR INSTALLATION 

PROPER LOCATION AND DESIGN OF CUSTOMER METER AND REGULATOR SETS 

Before locating customer meters and regulators, three points must be considered: accessibility, 
protection of meter sets from damage, and protection of people from release of gas at the meter set. 

CUSTOMER METERS AND REGULATORS: LOCATION  

Install meters and service regulators in a readily accessible location. Protect the meters and 
regulators from corrosion and other damage. Whenever a vehicle could damage meter sets a more 
suitable location should be considered, otherwise a suitable barricade must be installed. Always 
ensure that the meter sets are properly supported. Install meters outside wherever possible. 

Service regulators installed inside a building must be placed as close as practical to the point of 
service entering the building. The operator must vent the regulator to the outside. 

Meters installed inside a building must be located in a ventilated place. A meter must be more than 
3 feet from any source of ignition or any source of heat that might damage the meter. 

It is best to locate the upstream regulator (in a series) outside the building. 

However, the operator may locate regulators in a separate metering or regulating building. 

DO NOT LOCATE GAS METERS/REGULATORS 

• In or along driveways, garages or carports 

 

 

 

• Under downspouts or eves with unprotected runoff 
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• Underground. If meter is found to come in contact with the ground, the meter set must be 
repositioned to remove contact with soil. 

 

• In or under decks or patios that limit or prevent access to the meter and regulator 

• Within 3 ft. of an ignition source such as electric meters, air conditioners etc. 

 

• Near vents or other air intakes 

• Within 3 ft. of the building wall away from air intakes, ignition sources and unprotected 
water runoff 

• If not within 3 ft. of the building wall, then protected from vehicular damage 

http://inspectapedia.com/plumbing/Gas_Meter040-DFs.jpg
http://inspectapedia.com/plumbing/gasmeterolddf.jpg
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Customer Meters and Regulators:  Protection from Damage  

Protection from vacuum or backpressure:  If customer equipment might create either a vacuum or a 
backpressure, protection devices must be installed on the gas system. 

Service regulator vents and relief vents:  The outside terminal of each service regulator vent and 
relief vent must be: 

1. Rain, snow, ice and insect resistant; 
2. Located where gas from the vent can escape freely into the atmosphere (vent it 3 feet or 

more away from any opening into the building); 
3. Protected from water damage in areas where flooding may occur (put it where it will not be 

underwater in a flood). See Section 2 (Emergency Plan, Flooding) for additional guidance 
concerning customer meters and regulators that are threatened by flooding. 

The meters and regulators must be installed to minimize stresses on connecting piping. 

Each pit or vault in a road, driveway, or parking area that houses a customer's meter or regulator 
must be able to support the vehicle traffic that could use that road, driveway, or parking area. 

CUSTOMER METERS INSTALLATIONS: OPERATING PRESSURE  

A meter may not be used at a pressure that is more than 67 percent of the manufacturer's shell test 
pressure (0.67 x shell test pressure). 

The operator must ensure that each newly installed meter has a minimum MAOP of 5 psig. 

CUSTOMER METERS AND REGULATORS: EXISTING LOCATION 

When an existing meter set is found that does not meet the following code requirement: 

1. Rain, snow, ice and insect resistant; 
2. Located where gas from the vent can escape freely into the atmosphere (vented 3 feet or 

more away from any opening into the building). Vent piping diameter shall be at least the 
same diameter of the vent outlet or increased as necessary to ensure proper ventilation; 

3. Protected from water damage in areas where flooding may occur (placed where it will not 
be underwater in a flood) 

The regulator vent will have piping installed or the meter set relocated such that the vent discharge 
will be: 

1. 3 feet from an existing opening or ignition source 
2. Non-venting regulator will be installed 
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Should the existing meter set be located such that vehicular damage could occur, the existing meter 
set should be protected or relocated. 

SERVICE LINES: LOCATION OF VALVES  

1. Relation to regulator or meter. Each service line valve must be installed upstream of the 
regulator. If there is no regulator, install the valve upstream of the meter. 

2. Outside valves. Each service line must have a shut-off valve in a readily accessible location 
outside of the building. 

3. Underground valves. Each underground service line valve must be located in a covered, 
durable curb box or standpipe that allows ready operation of the valve. The box or 
standpipe must not put stress on the service line. 

Services should not be installed under buildings or mobile homes. If a service is installed under a 
building, it must be encased in a gas-tight conduit. This conduit must vent to the outside at a point 
where gas would not be a hazard and must terminate aboveground in a rain, snow, ice, and insect 
resistant fitting. 

INSTALLATION 
Using associated pipe and fittings, install the meter 

1. The combination of piping and fittings will vary from one meter set to another depending on 
a variety of factors. Some likely factors include height of service riser, location of service riser 
in relation to customer piping and diameter of piping. 

a. Verify that the insides of any piping used in the installation are clean and free of 
obstructions. 

b. Use pipe joint material only on the male threads of the pipe being connected. 

c. Tighten each fitting sufficiently to provide a gas-tight seal. See Covered Task 27 for 
procedure on properly tightening fittings. For steel services, a pipe-to-soil potential 
shall be obtained after the meter is installed to ensure proper isolation. 

2. The meter set should be installed in a manner that presents a neat appearance, is adequately 
supported, and level. 

3. Upon turning the meter valve to the on position, the following tests shall be completed to 
ensure the meter set and associated equipment are fit for service. 

a. Pressure delivery check - The delivery pressure to the customer should be verified 
using a manometer. It is best to install the gauge at the inlet or outlet of the meter. 
Delivery pressure to residential customers is normally 7 inches of water column or 4 
ounces. Adjustments can be made on the adjustment screw on the regulator, if 
necessary.  

b. Soap Test - All fittings on the meter set shall be soap tested at normal operating 
pressure to ensure no leaks are present. If leaks are found, they must be repaired 
prior to leaving the meter set in service.  

c. ½’ Hand Leak Test - After the meter set is put into service and the inside piping is up 
to pressure, a ½’ hand leak test shall be completed to ensure no leaks are present on 
the inside piping. The ½’ hand shall be on the upward spin, a mark shall be made at 
the current location of the hand. The meter shall then be clocked for a minimum of 5 
minutes. Any movement in the ½’ hand will indicate a leak on the inside piping. A 
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pressure test of the inside piping past the meter may be performed in place of the ½’ 
hand test. 

AOCS 
AOC: Blowing/escaping gas/grade 1 leak 
RA: Close riser valve, repair leak 

 
AOC: Meter half-foot hand turns rapidly 
RA: Close riser valve, repair leak 

 
AOC: Low C.P. readings 
RA: Remove meter nuts, examine for missing/damaged insulators 

 
AOC: Odor complaint 
RA: Close riser valve, repair leak 

 
AOC: Unplanned pressure deviation 
RA: Adjust regulator as per manufacturer's instructions, replace regulator if necessary 

 
AOC: Hazardous meter set location 
RA: Relocate meter set to non-hazardous location 
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COVERED TASK 50 - METER SET INSTALLATION - 

LARGE COMMERCIAL & INDUSTRIAL 
Procedure Rev. # - 1.20 

METER AND REGULATOR INSTALLATION 

PROPER LOCATION AND DESIGN OF CUSTOMER METER AND REGULATOR SETS 

Before locating customer meters and regulators, three points must be considered: accessibility, 
protection of meter sets from damage, and protection of people from release of gas at the meter set. 

CUSTOMER METERS AND REGULATORS: LOCATION  

Install meters and service regulators in a readily accessible location. Protect the meters and 
regulators from corrosion and other damage. Whenever a vehicle could damage meter sets a more 
suitable location should be considered, otherwise a suitable barricade must be installed. Always 
ensure that the meter sets are properly supported. Install meters outside wherever possible. 

Service regulators installed inside a building must be placed as close as practical to the point of 
service entering the building. The operator must vent the regulator to the outside. 

Meters installed inside a building must be located in a ventilated place. A meter must be more than 
3 feet from any source of ignition or any source of heat that might damage the meter. 

It is best to locate the upstream regulator (in a series) outside the building. 

However, the operator may locate regulators in a separate metering or regulating building. 

DO NOT LOCATE GAS METERS/REGULATORS 

1. In or along driveways, garages or carports 

2. Under downspouts or eves with unprotected runoff 

3. Underground. If meter is found to come in contact with ground, the meter set must be 
repositioned to remove contact with soil. 

4. Within 3 ft. of an ignition source such as electric meters, air conditioners etc.  

5. Near vents or other air intakes 

6. Within 3 ft. of the building wall away from air intakes, ignition sources and unprotected 
water runoff 

7. If not within 3 ft. of the building wall, then protected from vehicular damage 

CUSTOMER METERS AND REGULATORS: PROTECTION FROM DAMAGE  

Protection from vacuum or backpressure:  If customer equipment might create either a vacuum or a 
backpressure, protection devices must be installed on the gas system. 

Service regulator vents and relief vents:  The outside terminal of each service regulator vent and 
relief vent must be: 

1. Rain, snow, ice and insect resistant; 
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2. Located where gas from the vent can escape freely into the atmosphere (vent it 3 feet or 
more away from any opening into the building); 

3. Protected from water damage in areas where flooding may occur (put it where it will not be 
underwater in a flood). See Section 2 (Emergency Plan, Flooding) for additional guidance 
concerning customer meters and regulators that are threatened by flooding. 

The meters and regulators must be installed to minimize stresses on connecting piping. 

Each pit or vault in a road, driveway, or parking area that houses a customer's meter or regulator 
must be able to support the vehicle traffic that could use that road, driveway, or parking area. 

CUSTOMER METERS INSTALLATIONS: OPERATING PRESSURE  

A meter may not be used at a pressure that is more than 67 percent of the manufacturer's shell test 
pressure (0.67 x shell test pressure). 

The operator must ensure that each newly installed meter has a minimum MAOP of 5 psig. 

CUSTOMER METERS AND REGULATORS: EXISTING LOCATION 

When an existing meter set is found that does not meet the following code requirement: 

1. Rain, snow, ice and insect resistant; 

2. Located where gas from the vent can escape freely into the atmosphere (vented 3 feet or 
more away from any opening into the building). Vent piping diameter shall be at least the 
same diameter of the vent outlet or increased as necessary to ensure proper ventilation; 

3. Protected from water damage in areas where flooding may occur (placed where it will not 
be underwater in a flood); 

The regulator vent will have piping installed or the meter set relocated such that the vent discharge 
will be: 

1. 3 feet from an existing opening or ignition source 

2. Non-venting regulator will be installed 

Should the existing meter set be located such that vehicular damage could occur, the existing meter 
set should be protected or relocated. 
Service Lines: Location of Valves  

1. Relation to regulator or meter. Each service line valve must be installed upstream of the 
regulator. If there is no regulator, install the valve upstream of the meter. 

2. Outside valves. Each service line must have a shut-off valve in a readily accessible location 
outside of the building. 

3. Underground valves. Each underground service line valve must be located in a covered, 
durable curb box or standpipe that allows ready operation of the valve. The box or 
standpipe must not put stress on the service line. 

Services should not be installed under buildings or mobile homes. If a service is installed under a 
building, it must be encased in a gas-tight conduit. This conduit must vent to the outside at a point 
where gas would not be a hazard and must terminate aboveground in a rain, snow, ice, and insect 
resistant fitting. 
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INSTALLATION 
Using associated pipe and fittings, install the meter 

1. The combination of piping and fittings will vary from one meter set to another depending on 
a variety of factors. Some likely factors include height of service riser, location of service riser 
in relation to customer piping and diameter of piping. 

a. Verify that the insides of any piping used in the installation are clean and free of 
obstructions. 

b. Use pipe joint material only on the male threads of the pipe being connected. 

c. Tighten each fitting sufficiently to provide a gas-tight seal. See Covered Task 27 for 
procedure on properly tightening fittings and flanges. For steel services, a pipe-to-soil 
potential shall be obtained after the meter is installed to ensure proper isolation. 

2. The meter set should be installed in a manner that presents a neat appearance, is adequately 
supported, and level.  

3. In some commercial installations, it may be necessary to install multiple meters on a meter 
header - the installation of the meter header shall be installed to provide adequate support 
of the meters. 

4. Upon turning the meter valve to the on position, the following tests shall be completed to 
ensure the meter set and associated equipment are fit for service. 

a. Pressure delivery check - The delivery pressure to the customer should be verified 
using a manometer. It is best to install the gauge at the inlet or outlet of the meter. 
Delivery pressure to residential customers is normally 7 inches of water column or 4 
ounces. Adjustments can be made on the adjustment screw on the regulator, if 
necessary.  

b. Soap Test - All fittings on the meter set shall be soap tested at normal operating 
pressure to ensure no leaks are present. If leaks are found, they must be repaired 
prior to leaving the meter set in service.  

c. ½’ Hand Leak Test - After the meter set is put into service and the inside piping is up 
to pressure, a ½’ hand leak test shall be completed to ensure no leaks are present on 
the inside piping. The ½’ hand shall be on the upward spin, a mark shall be made at 
the current location of the hand. The meter shall then be clocked for a minimum of 5 
minutes. Any movement in the ½’ hand will indicate a leak on the inside piping. A 
pressure test of the inside piping past the meter may be performed in place of the ½’ 
hand test. 
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AOCS 
AOC: Blowing/escaping gas/grade 1 leak 
RA: Close riser valve, repair leak 

 
AOC: Meter half-foot hand turns rapidly 
RA: Close riser valve, repair leak 

 
AOC: Low C.P. readings 
RA: Remove meter nuts, examine for missing/damaged insulators 

 
AOC: Odor complaint 
RA: Close riser valve, repair leak 

 
AOC: Unplanned pressure deviation 
RA: Adjust regulator as per manufacturer's instructions, replace regulator if necessary 

 
AOC: Hazardous meter set location 
RA:  Relocate meter set to non-hazardous location
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COVERED TASK 51 - INSIDE LEAK INVESTIGATION 
Procedure Rev. # - 1.20 

LEAK COMPLAINTS - HOW TO INVESTIGATE 

The emergency responder may consult the Emergency Response Tips in Appendix C upon arriving 
on site and assessing the current situation. 

Before a CGI may be used in a leak investigation, it must be turned on and zeroed in a gas-free 
atmosphere, calibrated, and in good working order. The following procedures should be used to 
investigate the leak report: 

INSIDE LEAK INVESTIGATION 

Customer Not at Home 

1. Attempt to determine the condition inside the building. 

a. While approaching the building, observe the area for obvious signs of a gas leak in the 
area (use sight, smell, and hearing), including, but not limited to: 

i Dead or dying grass, shrubs, or trees 

ii Absence of growth in paving cracks 

iii Cracked or crusted soil, or mildewed soil 

iv Absence of grass overhang on curbing or walkways 

v Odor of gas or sound of escaping gas 

b. Using an instrument capable of alerting the user to the presence of a gas leak, check 
around the entrance door and any other available openings such as, but not limited 
to, crawl space vents, windows, etc. for an indication of a gas leak. 

c. Probe around the outside perimeter of the building next to the building foundation and 
obtain CGI readings checking for the presence of gas in the ground outside the 
building. 

i If the presence of gas is detected in the ground and there is no indication of 
gas inside the building, skip down to Outside Leak Investigation. 

2. If there is an indication of gas inside the building: 

a. Shut off the gas to the building and allow the building to vent naturally. 

b. If, in the judgment of the personnel at the scene, the indication of gas presents a hazard 
to life or property, immediately notify: 

i System Management 

ii Fire Department 

iii Police Department 

c. Establish a safety perimeter and prevent unauthorized personnel from entering the 
building - DO NOT allow entry into the building until it has been checked and deemed 
safe for entry. 
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d. Conduct a check of adjacent structures for the presence of a gas leak. 

e. If necessary, implement Emergency Plan. 

3. If there is no indication of gas inside the building and the customer has still not arranged for 
entry: 

a. Shut off the gas to the building 

Customer at Home 

1. Assess the condition inside the building. 

a. While approaching the building, observe the area for obvious signs of a gas leak in the 
area (use sight, smell, and hearing). 

b. Ensure that all equipment is turned on prior to entering the building (Flashlight, CGI, 
Gas Detector, etc.) and ensure that all cell phones, pagers, and radios are intrinsically 
safe or left outside. 

c. Using an instrument capable of alerting the user to the presence of a gas leak, check 
around the entrance door for the presence of a gas leak. 

d. Question occupants regarding the location of the gas odor. 

e. As you enter the premise, sample the air in rooms, concentrating on the location(s) 
where the occupants believe they detected the odor, if given, for the presence of a gas 
leak. 

f. Sample air in basements or crawl space for the presence of a gas leak. 

2. If there is an indication of gas inside the building: 

a. Obtain a reading with a CGI. If the reading indicates the presence of a dangerous 
concentration of gas (20% of the Lower Explosive Limit (L.E.L.) or 1% on the percent 
gas (%) scale, or greater, or in the judgment of the personnel at the scene the 
indication of gas presents a hazard to life or property: 

i Evacuate the building immediately; 

ii DO NOT operate/use any electrical switches; 

iii Leave the door open as you exit; 

iv Shut off and lock gas meter and allow the structure to vent naturally; 

v Notify immediate Supervisor 

vi Establish a safety perimeter and prevent unauthorized personnel from 
entering the building - DO NOT allow entry into the building until it has been 
checked and deemed safe for entry. 

vii Probe around the outside perimeter of the building next to the building 
foundation and obtain CGI readings checking for the presence of gas in the 
ground outside the building. 

1. Check water meter boxes and other available openings. Check other 
structures in close proximity. 

2. If the presence of gas is detected in the ground, skip down to Outside 
Leak Investigation. 
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viii If necessary, implement Emergency Plan. 

ix Once the building is safe for re-entry: 

1. Search for and locate leak. 

2. Repair leak or inform the customer to correct the situation - if the 
repair is the customer’s responsibility, ensure meter is off and locked 
- advise the customer to call back to have the gas turned back on once 
the repair is made. 

b. If there is an indication of gas inside the building and it DOES NOT present a hazard to 
life or property (see 2.b.i. above), and a shut-off valve is located before the leak: 

i Shut off the valve at the appliance/leak to isolate the leak and tag the 
appliance; or, 

ii Repair leak; or 

iii Turn off service valve at the meter, install lock in the service valve, and advise 
the customer to repair. 

AOCS 
AOC: Unplanned escape of gas from pipeline 
RA: Shut off gas supply to section of pipe to repair damage 

Protect life first then property and evacuate adjacent structures 

 
AOC: Accidental Ignition 
RA: Shut off gas supply to section of pipe and repair damage 
 Protect life first then property and evacuate adjacent structures 
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COVERED TASK 52 - OUTSIDE LEAK INVESTIGATION 
Procedure Rev. # - 1.20 

LEAK COMPLAINTS - HOW TO INVESTIGATE 

The emergency responder may consult the Emergency Response Tips in Appendix C upon arriving 
on site and assessing the current situation. 

Before a CGI may be used in a leak investigation, it must be turned on and zeroed in a gas-free 
atmosphere, calibrated, and in good working order. The following procedures should be used to 
investigate the leak report: 

OUTSIDE LEAK INVESTIGATION 

When performing outside leak investigations, or when evaluating any gas leak indication, the initial 
step is to determine if a leak is present, and then establish the grade/severity and perimeter of the 
leak area considering the following: 

1. If possible, locate all gas lines near the leak investigation. Particular attention should be paid 
to the location of valves, fittings, tees, stubs, and connections. 

2. If possible, all foreign facilities in the area of the search should be identified.   

3. Personnel should look for evidence of recent construction activities that may have 
contributed to the leakage.   

4. Gas may also migrate and vent along a trench or borehole provided for other facilities. Leaks 
could occur at the intersection of the foreign facility and the gas pipeline; particular attention 
should be given to those intersections. 

5. If possible, CGI readings should be taken in, or adjacent to, water, sewer, storm water, electric, 
and telephone structures such as water meter boxes, manholes, catch basins, sewer clean-
outs, and junction boxes in the area of the suspected leak, if applicable. 

6. Evenly spaced bar or test holes should be used over the gas line(s) suspected to be leaking. 

7. If possible, all bar or test holes should be of equal depth and diameter (and down to the pipe 
where necessary). 

8. If possible, all CGI readings should be taken at an equal depth and the readings recorded. 

9. Before a leak can be classified, a determination shall be made as to the severity of the leak. 

a. The migration of gas shall be determined by establishing the outer boundaries of the 
indications. These tests shall be made with a CGI. 

b. Based on the evaluation of the location or magnitude of a leak, or both, leaks shall 
then be graded in accordance with the GPTC leak classification criteria. The judgment 
of the personnel at the scene is of the primary importance in determining the grade 
assigned to the leak.   

Note: Underground leaks must be graded using a Combustible Gas Indicator 
(CGI). A CGI is a device capable of detecting and measuring gas concentrations, 
of the gas being transported, in the atmosphere. 
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All leaks shall be repaired / monitored according to the GPTC leak classification and action criteria. 

1. When a leak is to be re-evaluated, it shall be re-evaluated and classified using the same 
procedure that was used in the initial classification of the leak. 

INSTRUCTIONS 

1. While approaching the area of a suspected outside gas leak, observe the area for obvious signs 
of a gas leak in the area (use sight, smell, and hearing), including, but not limited to: 

a. Dead or dying grass, shrubs, or trees 

b. Absence of growth in paving cracks 

c. Cracked or crusted soil, or mildewed soil 

d. Absence of grass overhang on curbing or walkways 

e. Odor of gas or sound of escaping gas 

2. Interview the individual(s) that reported the odor, if they are available. Begin the leak 
investigation in the area where the individual(s) reported the leak, if given. 

3. Check any aboveground facilities for leaks, such as, but not limited to, meter sets and 
regulator stations. 

4. Check around the perimeter of any structure in which gas could likely migrate along the edge 
of the foundation for the presence of a gas leak, if applicable. 

5. Perform underground leak investigations of any underground mains and services in the area. 

6.  If using an instrument capable of alerting the user of the presence of a gas leak and this 
instrument indicates the presence of a gas leak, verify that gas is not migrating close to any 
buildings or other structures where gas could likely accumulate.   

7. Begin probing (“bar-holing”) around the perimeter of any structure in which the gas could 
likely migrate along the edge of the foundation and obtain readings using a CGI (Refer to your 
company’s leak grading standards for the grading of leaks). 

Note: Only those instruments designed to register the % of gas-in-air may be used for grading 
leaks. Instruments that give audible or visual alarms for gas leaks but do not provide % of 
gas-in-air may not be used for grading leaks. 

8. If a check of the outside of a building or other structure indicates the presence of gas near or 
under a building or other structure or along the edge of the foundation: 

a. Notify in accordance with Operations and Maintenance Manual or Emergency Plan; 
and 

b. Begin taking action as described above in Inside Leak Investigation. 

c. If possible, expose the area around the service riser, open water meter boxes, and 
other available openings to allow the gas to escape to the atmosphere. Care must be 
taken to make these openings safe for the public and to AVOID IGNITION. 

9. Consideration should also be given to probing (“bar-holing”) along nearby neighboring 
structures especially if the leak investigation is revealing no presence of a gas leak at the 
present location. 
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PRECAUTIONS 

1. When placing bar or test holes for testing, consideration shall be given to bar or test-hole 
placement and depth to minimize the potential for damage to gas pipeline facilities and 
possible injury to personnel conducting the investigation. 

2. Caution should also be exercised to prevent damage to other underground structures when 
bar holing or excavating. 

3. Unusual situations may complicate investigation techniques on some occasions such as, but 
not limited to: 

a. Multiple leaks 

b. Foreign gases 

c. Gas detected in storm-drain or sewer systems 

d. Gas detected in telephone or other duct runs 

These indications should be considered migrating gas leakage until proven otherwise by test or 
analysis. 

PINPOINTING UNDERGROUND LEAKS 
Pinpointing is the process of tracing a detected gas leak to its source. It should follow an orderly 
systematic process, which uses one or more of the following procedures to minimize excavation. 
The objective is to prevent unnecessary excavation which is more time consuming and costly than 
time spent pinpointing a leak. 

PROCEDURE 

1. Turn on and zero the CGI in a gas-free atmosphere prior use. 

2. The migration of gas should be determined by establishing the outer boundaries of the 
indications. This will define the area in which the leak will normally be located. These tests 
should be made with a CGI without expending excessive effort providing sample points. 

3. All gas lines should be located to narrow the area of search. Particular attention should be 
paid to the locations of valves, fittings, tees, stubs and connections, the latter having a 
relatively high probability of leakage. Caution should be exercised to prevent damage to 
other underground structures during barring or excavating. 

4. Foreign facilities in the area of search should be identified. The employee should look for 
evidence of recent construction activities that could have contributed to the leakage. Gas 
may also migrate and vent along a trench provided for other facilities. 

5. Evenly spaced bar or test holes should be used over the gas line suspected to be leaking. All 
bar holes should be of equal depth and diameter (and down to the pipe depth where 
necessary) and all CGI readings should be taken at an equal depth in order to obtain 
consistent and worthwhile readings. Using only the highest sustained readings, the gas can 
be traced to its source by identifying the test holes with the highest readings. 

6. Frequently, high readings are found in more than one bar hole and additional techniques 
are necessary to determine which reading is closest to the probable source. Many of the bar 
hole readings will normally decline over a period of time but it may be desirable to dissipate 
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excess gas from the underground locations to hasten this process. Evaluation methods 
should be used with caution to avoid distorting the venting patterns. 

7. Once underground leakage has been identified, additional holes and deeper holes should be 
probed to more closely bracket the area. (For example, test holes may be spaced six feet 
apart initially and then the six-foot spacing between the two highest holes might be probed 
with additional test holes, with spacing as close as twelve inches.) 

8. Additional tests include taking CGI reading at the top of a bar hole or using manometer or 
bubble forming solutions to determine which bar hole has the greatest positive flow. Other 
indications are dust particles blowing from the bar holes, the sound of gas coming from the 
bar hole or the feel of gas flow on a sensitive skin surface. On occasion, sunlight diffraction 
can be observed as the gas vents to the atmosphere. 

9. When gas is found in an underground conduit, testing at available openings may be used to 
isolate the source in addition to the techniques previously mentioned. Many times the leak 
is found at the intersection of the foreign conduit and the gas line. Particular attention 
should be given to these locations. 

10. When the pattern of the CGI readings has stabilized, the bar hole with the highest reading 
will usually pinpoint the gas leak. 

11. The employee should test with bubble forming solution where piping has been exposed, 
particularly to locate smaller leaks. 

Precautions 

1. When placing bar holes for testing, consideration should be given to bar hole placement and 
depth to minimize the potential for damage to other underground facilities and possible 
injury to personnel conducting the investigation. 

2. Unusual situations may complicate these techniques on some occasions. They are unlikely, 
but possible. For example, multiple leakage can be occurring which gives confusing data. 
The area should be rechecked after repairs are completed to eliminate this potential. Gas 
may occasionally pocket and give a strong indication until the cavity has been vented. 
Foreign gases, such as gas from decomposed material, can occasionally be encountered. 
This is characterized by fairly constant CGI readings between 15 percent and 30 percent gas 
throughout the area. Indications of gas detected in sewer systems should be considered 
migrating gas leakage until proven otherwise by test and/or analysis. 

AOCS 

AOC:  Unplanned escape of gas from pipeline 
RA:  Shut off gas supply to section of pipe to repair damage 

Protect life first then property and evacuate adjacent structures 

 
AOC:  Accidental Ignition 
RA:  Shut off gas supply to section of pipe and repair damage 

Protect life first then property and evacuate adjacent structures
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COVERED TASK 53 - GAS LEAKAGE SURVEY 
Procedure Rev. # - 1.20 

LEAK SURVEY PAPERWORK 

Upon completion of a leak survey the area(s) covered and a description, location and an 
appropriate classification of the leak shall be documented using either Form 1302-Leakage Survey 
Report or electronically in the ESRI GIS database. These reports shall be kept for the life of the 
system. An example of this report is found in the forms section in this manual.  

201-Telephonic Report of Customer Leak Form shall be used for any customer reported leak. If a 
leak on the main, service, or meter set is reported by a customer then a 1301-Gas Leak & Repair 
Form shall be filled out as well. The leak response and investigation reports may also be 
documented electronically in the ESRI GIS database. In-building leaks shall be classified as Class 1 
leaks.  

A 1301-Gas Leak & Repair Form shall be filled out for every leak found in the system, including 
leaks found during the leak survey. With the exception of in-building leaks that will be recorded on 
a 201-Telephonic Report of Customer Leak Form. The leak response and investigation reports 
may also be documented electronically in the ESRI GIS database. This documentation is considered 
active until the repair is completed. All leaks must be classified, repaired, or rechecked according to 
GPTC guidelines. After the repair is made, the leak shall be rechecked and cleared before the report 
can be considered complete. Above ground leaks that can be repaired by lubrication, tightening, or 
adjustment are considered recordable leaks, and as such must be recorded and documented on 
the form. A recordable leak is any leak found on utility piping or equipment upstream of the meter 
outlet. Once a leak repair report is completed, it shall be kept for the life of the system. 

LEAK SURVEY PROCEDURE 
The survey shall be conducted at speeds slow enough to allow an adequate sample to be 
continuously obtained by placement of equipment intakes over the most logical venting locations 
(See 1, 2, 3 below), giving consideration to the location of gas facilities. 

1. For Aboveground Piping: 

a. Sampling of the atmosphere should, where practical, take place adjacent to the piping 
as close as permitted by gas detector design, due to the potential for rapid diffusion 
of leaking gas to the atmosphere. 

2. For Underground Piping: 

a. Sampling of the atmosphere should, where practical, take place along the route of the 
pipeline to be inspected as close to the ground surface as permitted by gas detector 
design, due to the potential for rapid diffusion of leaking gas to the atmosphere. 

3. Areas Where Piping is Under Pavement 

a. Samplings should be taken at, but not limited to, the following locations: 

i. Curb Line(s) 

ii. Available ground surface openings, such as but not limited to: 

1. Manholes 
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2. Catch Basins 

3. Sewer, Power, & Telephone Duct Openings 

4. Fire & Traffic Signal Boxes 

5. Cracks in Pavement of Sidewalks 

6. Any Point where Venting is Likely to Occur 

iii. Foundation Walls 

4. Limitations 

a. Gas detector design or adverse conditions may limit the use of this survey method. 
Examples of adverse conditions that may affect the venting of subsurface gas leaks 
include, but are not limited to: 

i. Moisture 

ii. Frost 

iii. Ice & Snow Cover 

iv. High or Gusting Wind 

LEAK CLASSIFICATION 
The following specific criteria shall be used to classify leaks when found: (Additional reference 
material on classifying leaks can be found in section 13 of the O&M Manual) 

CLASS 1 LEAK 

A leak that represents an existing or probable hazard to persons or property, and requires 
immediate repair or continuous action until the conditions are no longer hazardous. See 
§192.703(c). 

1. Any leak which, in the judgment of operating personnel at the scene, is regarded as an 
immediate hazard. 

2. Escaping gas that has ignited. 

3. Any indication of gas that has migrated into or under a building, or into a tunnel. 

4. Any reading at the outside wall of a building, or where gas would likely migrate to an 
outside wall of a building. 

5. Any reading of 80% LEL, or greater, in a confined space. 

6. Any reading of 80% LEL, or greater in small substructures (other than gas associated 
substructures) from which gas would likely migrate to the outside wall of a building. 

7. Any leak that can be seen, heard, or felt, and which is in a location that may endanger the 
general public or property. 
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CLASS 2 LEAK 

A leak that is recognized as being non-hazardous at the time of detection, but justifies scheduled 
repair based on probable future hazard. 

1. Leaks Requiring Action Ahead of Ground Freezing or Other Adverse Changes in Venting 
Conditions. 

2. Any leak which, under frozen or other adverse soil conditions, would likely migrate to the 
outside wall of a building. 

3. Leaks Requiring Action Within Six Months 

4. Any reading of 40% LEL, or greater, under a sidewalk in a wall-to-wall paved area that does 
not qualify as a Grade 1 leak. 

5. Any reading of 100% LEL, or greater, under a street in a wall-to-wall paved area that has 
significant gas migration and does not qualify as a Grade 1 leak. 

6. Any reading less than 80% LEL in small substructures (other than gas-associated 
substructures) from which gas would likely migrate creating a probable future hazard. 

7. Any reading between 20% LEL and 80% LEL in a confined space. 

8. Any reading on a pipeline operating at 30 percent SMYS, or greater, in a class 3 or 4 location, 
which does not qualify as a Grade 1 leak. 

9. Any reading of 80% LEL, or greater, in gas associated substructures. 

10. Any leak which, in the judgment of operating personnel at the scene, is of sufficient magnitude 
to justify scheduled repair. 

CLASS 3 LEAK 

A leak that is nonhazardous at the time of detection and can be reasonably expected to remain non-
hazardous  

Leaks Requiring Reevaluation at Periodic Intervals 

1. Any reading of less than 80% LEL in small gas associated substructures. 

2. Any reading under a street in areas without wall-to-wall paving where it is unlikely the gas 
could migrate to the outside wall of a building. 

3. Any reading of less than 20% LEL in a confined space. 

RESPONSE TO LEAK REPORTS 

CLASS 1 LEAK 

When a class 1 leak is found, the surveyor shall immediately notify the utility superintendent who 
shall immediately direct actions to remove the hazard. Requires prompt action to protect life and 
property, and continuous action until the conditions are no longer hazardous. These actions may 
include one or all of the following: 
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1. Implementation of emergency plan (§192.615). 

2. Evacuating premises. 

3. Blocking off an area. 

4. Rerouting traffic. 

5. Eliminating sources of ignition. 

6. Venting the area by removing manhole covers, bar holing, installing vent holes, or other 
means. 

7. Stopping the flow of gas by closing valves or other means. 

8. Notifying police and fire departments. 

CLASS 2 LEAK 

Leaks should be repaired or cleared within 12 months from the date the leak was reported. In 
determining the repair priority, criteria such as the following should be considered.  

1. Amount and migration of gas. 

2. Proximity of gas to buildings and subsurface structures. 

3. Extent of pavement. 

4. Soil type, and soil conditions, such as frost cap, moisture and natural venting. 

Grade 2 leaks should be reevaluated at least once every six months until cleared. The frequency of 
reevaluation should be determined by the location and magnitude of the leakage condition. 

The gas superintendent shall schedule the repair of class 2 leaks based on their location and 
magnitude. 

CLASS 3 LEAK 

These leaks should be reevaluated during the next scheduled survey, or within 15 months of the 
date reported, whichever occurs first, until the leak is repaired or cleared. The leak should be 
repaired or cleared within 24 months from the date the leak was reported. 

A 1301 - Gas Leak Repair Report shall be filled out for every leak found in the system, including 
leaks found during the leak survey. With the exception of in-building leaks that will be recorded on 
a 201 - Telephonic Report of Customer Leak Form. This documentation is considered active until 
the repair is completed. All leaks must be classified, repaired, or rechecked according to GPTC 
guidelines. After the repair is made, the leak shall be rechecked and cleared before the report can be 
considered complete. Above ground leaks that can be repaired by lubrication, tightening, or 
adjustment are considered recordable leaks, but are not reportable on the annual DOT report, and 
as such must be recorded and documented on the form. Once a leak repair report is completed, it 
shall be kept for the life of the system. 
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AOCS 
AOC:  Unplanned escape of gas from pipeline 
RA:  Shut off gas supply to section of pipe to repair damage 

Protect life first then property and evacuate adjacent structures 
 

AOC:  Accidental Ignition 
RA:  Shut off gas supply to section of pipe and repair damage 

Protect life first then property and evacuate adjacent structures 
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COVERED TASK 54 - ONE CALL RESPONSE/LOCATING 

FACILITIES 
Procedure Rev. # - 1.20 

ONE CALL AND RESPONSE 

The locator should either locate the facilities or notify the excavator that the area is clear. All 
pipeline facilities shall be located with the aid of a line-finder and shall be spotted with yellow 
marking paint or flags or a combination of both. The location of the facility(s) shall be displayed 
clearly with yellow marking paint or flags or a combination of both. Locates should be sufficiently 
accurate to insure no damage will be done to facilities by a contractor utilizing proper excavation 
techniques.   

Contractors performing boring may be required to pothole or otherwise expose gas facilities prior 
to crossing in any location where they cannot guarantee a minimum of 2 feet of separation. 
Additional requirements for boring around the gas facilities can be found in Covered Tasks 38 and 
42 of this manual. 

Upon locating all facilities, the employee responsible for performing the locate will write down the 
date and extent of the locate on the One-Call ticket or other suitable form or electronic document 
and place it in the file. The employee responsible for performing the locate can also use the ESRI GIS 
database to document the required information. The employee responsible for the original locate 
on a particular job shall be responsible for periodically rechecking the locate as time permits, until 
the completion of the job. If there is reason to believe the pipeline may have been damaged during 
the excavating, then the pipeline shall be inspected and if necessary re-excavated to verify the 
integrity of the pipeline and if steel, the coating as well. 

All employees performing locates shall be operator qualified and shall follow the procedures for 
using the locator/line finder provided in the manufacturer’s manual. The manufacturer’s manual 
shall be followed for proper use of the locator/line finder. 

AOCS 

AOC:  Unable to locate facilities 
RA:  Use maps to find facilities and visually identify location of main or service line 

 
AOC:  Pipe or component contamination, deterioration, or material defect 
RA:  Determine extent of damage and repair that section of pipe
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COVERED TASK 55 - PIPELINE MARKERS AND 

MAINTENANCE 
Procedure Rev. # - 1.20 

PIPELINE MARKERS 

Pipeline markers will be maintained at the appropriate locations at the discretion of the 
superintendent. At a minimum, pipeline markers shall be placed, as close to over the main as 
possible, at each of the following locations: 

1. Public road crossings 

a. We will consider "public roads" to be all major highways, as well as most other 
paved roads in rural areas. In general, pipeline markers shall not be placed in urban 
areas unless frequent excavating is taking place at that particular location. 

2. Railroad crossings 

3. Pipeline markers will be placed at all railroad crossings. 

4. Navigable waterways 

5. Most creeks and drainage ditches should have pipeline markers installed, as should road 
crossings where ditch cleaning takes place from time to time. 

6. Above ground facilities 

Pipeline markers will be placed as close as practical to all above ground valves, regulators etc. Farm 
taps and meter sets located in customer’s yards are excluded from this requirement. 

Pipeline markers shall all be purchased by the superintendent. Each pipeline marker shall be 
labeled. The labeling shall include the “Gas Utility Name”, 24-hour telephone numbers, as well the 
words “WARNING”, “CAUTION” or “DANGER” (which must be in letters at least 1-inch-high with ¼ 
inch stroke) notifying the public that a buried gas pipeline exists in the area. The employee 
responsible for completing pipeline patrol on a given area shall be responsible for noting the 
condition of the pipeline markers. If a marker is damaged, missing, or if the employee feels a 
marker should be installed at a new location, the employee should install a new marker or notify 
the superintendent of the need. 

AOCS 

AOC:  Broken Pipeline Markers 
RA:  Replace pipeline marker 

 
AOC:  Pipe or component contamination, deterioration, or material defect 
RA:  Determine extent of damage and repair that section of pipe 
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COVERED TASK 56 - PIPELINE PATROL 
Procedure Rev. # - 1.20 

PATROLLING PROCEDURES 

1. Lines should be patrolled, either by walking or driving along pipeline rights-of-ways and 
easements, to observe factors that may affect safe operation and to enable the correction of 
potentially hazardous conditions. 

2. Patrol considerations should include observation and reporting of potential hazards such 
as, but not limited to 

a. Visual evidence of leakage. All relief valve vent stacks larger than 2” shall be 
inspected with an instrument capable of detecting methane in the ppm range to 
determine if the relief has failed causing gas to vent to atmosphere.  

b. Excavation, grading, demolition, or other construction activity which could result in 

c. Damage to the pipe 

d. Loss of support due to settlement or shifting of soil around the pipe 

e. Undermining or damage to pipe supports 

f. Loss of cover 

g. Excessive fill 

h. Evidence that excavation, grading, demolition or other construction activity may 
take place or has taken place, such as power equipment staged in the vicinity of the 
facilities or a freshly backfilled excavation over or near the facilities. 

i. Physical deterioration of exposed piping, pipeline spans, and pipe supports such as 
bridges, pilings, headwalls, casing, and foundations. 

j. Land subsidence, earth slippage, soil erosion, extensive tree root growth, flooding, 
and other natural causes that can result in impressed secondary loading. 

k. The need for additional pipeline identification markers in private right-of-ways and 
in rural areas. 

l. Damage to casing vents and leakage from encased pipe. 

3. Locations or areas that are found to be potentially hazardous during patrolling may be 
patrolled more frequently based on the probable severity, timing, and duration of the 
hazard. 

4. Where practical, the patrol map or other documentation used by personnel performing the 
patrol should identify areas near the line that may require special attention such as 
locations where earthmoving activities are regularly performed 

a. In those areas where excavation activities are performed on a regular basis, 
consideration should also be given to providing those excavators with more 
frequent damage prevention and public awareness education materials 

5. Patrol reports should 

a. Indicate the nature and location of any deficiencies discovered 
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b. Indicate any hazardous or potentially hazardous condition found 

c. Document any corrective action taken 

d. If corrective action has not been taken, note any recommended action items 

6. Compare the current patrol conditions against conditions observed during previous patrols. 

Patrolling can be accomplished in conjunction with leakage surveys, and other routine activities. 
Leak survey equipment need not be used, however any suspected leaks, by noting vegetation, will 
be reported to the city superintendent. Upon the completion of a pipeline patrol, actions will be 
documented on either Form 1101-Pipeline Patrol Report or electronically in the ESRI GIS 
database. This report shall be kept on file. A copy of the report can be found in the forms section in 
the O&M. 

AOCS 

AOC: Land Subsidence, earth slippage, soil erosion, extensive tree root growth, flooding 
and other natural causes. 

RA: Look for any exposed pipelines and for signs of a gas leak (blowing gas, odor, dead 
bugs and dead vegetation) 

 
AOC: Gas Leak/Odor Complaint 
RA: Refer to Sect 13 of the O and M Manual to perform a leak investigation. 

 
AOC: Unknown Excavations 
RA: Speak with the contractor / customer and determine if they called in the locate. 

Determine where your lines are and if they need to stop digging until further locates 
are made.  

 
AOC: Missing or damaged pipeline markers 
RA: Replace or fix any missing pipeline markers 
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COVERED TASK 57 - DAMAGE PREVENTION 

INSPECTION DURING THIRD PARTY EXCAVATION 
Procedure Rev. # - 1.20 

PIPELINE INSPECTION/REPAIR REPORTING 

If monitoring of a third party excavator is required due to the crossing or exposing of the utility’s 
facilities, a qualified individual shall be on site to ensure safe excavating or boring practices are 
followed. Safe excavating practices include spotting, pot holing of facilities, hand digging within 18” 
of facilities, etc. 

If pipeline damage is reported or suspected, the pipe shall be exposed and inspected. Additionally, 
anytime a section of pipe is exposed, an inspection of the pipe will be made and any repairs 
necessary will be made. If the main is exposed, the inspection of the pipe shall be documented on 
either Form 301-Main and Service Inspection or electronically in the ESRI GIS database. 

Anytime a gas main is damaged causing a leak, 811 must be notified and a call should be placed to 
911. Any suspected violation of the Underground Utility Facilities Damage Prevention Act must be 
reported in writing, by telephone, electronically, or in person within 45 days after the discovery of 
the violation. Instructions are given below. 

How to report a violation of the Underground Utility Facilities Damage Prevention Act.  

Suspected violations of the Act that occurred after July 1, 2002 (the effective date of the 

enforcement law) can be reported on this website via the on-line report form or the form can be 

printed out and sent in by mail, fax, or e-mail. Reports can also be made by telephone. However, to 

ensure that the information you provide is correct and not subject to errors in transcription, you 

are encouraged to use the on-line form or submit a hard copy form.  

AOCS 

AOC: Damage Causing Gas to Escape  
RA: 811 or One Call System and the respective regulatory commission must be notified 

and a call should be placed to 911 

 
AOC: Accidental Ignition (fire or explosion) 
RA: 811 or One Call System and the respective regulatory commission must be notified 

and a call should be placed to 911 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 58 - Purging, Page 1 

COVERED TASK 58 - PURGING 
Procedure Rev. # - 1.20 

SAFETY PRECAUTIONS 

NOTIFICATIONS PRIOR TO PURGE 

Prior to the beginning of a purging operation, appropriate notifications shall be given to local public 
officials and the public near the purging operation if: 

1. It is anticipated the release of gas/air may disturb normal traffic flow; and/or 

2. It is anticipated that there may be calls from the public regarding the purging operation; 
and/or 

3. It is anticipated that the public may be affected by the purging process by things such as: 

a. High Noise Level 

b. Strong Odor 

c. Possibility of Accidental Ignition 

PREVENTION OF ACCIDENTAL IGNITION 

When conducting purging operations, all potential sources of accidental ignition must be 
eliminated. There are two specific areas of potential ignition hazard that must be considered: 

1. Ignition of the purge discharge - At some point in the purging process, a combustible gas-air 
mixture is released from the discharge riser and may exist for an extended period of time. If 
there is an accidental ignition when purging, it is most likely to occur at the discharge riser. 
Preventing accidental ignition at the riser is the most important safety consideration when 
purging. 

2. Ignition within the piping - Take every precaution to prevent ignition within the piping 
itself. Ignition within the piping can occur if the purge discharge is accidentally ignited. 

Before any work is done to a gas facility that involves welding or other tools that may constitute a 
potential ignition source, the atmosphere should be checked with a combustible gas indicator (CGI) 
to verify a combustible mixture of gas and air is not in the work area. 

Uncontrolled fire and explosion, both indoors and outdoors, can result when natural gas comes in 
contact with ignition sources. If there is any possibility that employees may be working in a gaseous 
atmosphere, either in a building or outside, it is vitally important to recognize potential ignition 
sources and know how to prevent accidental combustion. 

It is important that employees recognize potential ignition sources and keep these sources from 
coming in contact with a gaseous atmosphere. All ignition sources are related to heat. 

The following is a list of potential ignition sources. They are divided into 3 categories:  
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OPEN FLAME  ELECTRICAL SPARK WORK HAZARD 

Smoking materials Arcing PE Static Electricity 

Lanterns Doorbells Actions by pedestrian 

Candles Lights Vehicular traffic 

Pilot lights Telephones Isolation devices 

Matches Smoke Detectors Bond Wires 

 Appliances Welding 

 Garage Door openers Underground Facilities 

 Thermostats Tools 

 Beepers & Radios  

 Elevators  

 Wiring & Lighting, Portable  

 Hand Tools  

 Motorized Equipment  

 Rectifiers  

 Static Electricity  

 

VENTING 

To purge safely, always install proper discharge venting before purging. Vent piping must end in a 
vertical section, discharge riser, or stack, attached to the main. The method of attachment depends 
upon pipe material and available equipment.   

In a large pipe, carefully control the purge flow rate. Too rapid or too slow a purge produces 
turbulence inside the pipe, which can create a combustible gas-air mixture. Following are rules 
regarding the purge riser: 

1. The purge riser that is used to purge the gas/air must be metal (steel, copper, stainless 
steel, etc.) and an electrical ground applied so that the potential for static electricity is 
minimized - static electricity can be created by the friction of the gas/air molecules on the 
pipe walls. Plastic pipe is susceptible to static electricity buildup, especially at the ends of 
pipe. 

2. When purging larger diameter pipe, such as 2-inch diameter and larger where a large 
volume of gas/air is to be purged, the purge riser should be smaller in diameter than the 
pipeline being purged. 

3. During significant mainline purges, and where possible, a pig and/or a Nitrogen slug should 
be used at the front end of the purge to minimize gas and air mixing during the purge. 

4. As a general rule, the purge riser should not be larger than one-half the diameter of the 
pipeline being purged. This smaller diameter should help increase velocity of the gas 
passing through the discharge apparatus and may prevent flashback should the venting gas 
ignite. 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 58 - Purging, Page 3 

5. The purge riser should extend high enough to expel the vented gas/air away from 
employees (above any workers head) and potential ignition sources. 

6. To assist in reducing methane emissions, the use of a flare, cross-compression, or methane 
capture to burn or transfer large volumes of methane to another pipeline should be 
considered. See Purging procedures in this Covered Task, for further information. Any 
methane capture will be completed using pressure containers rated for natural gas usage at 
the necessary pressures. If cross-compression is to be used to transfer large volumes of 
methane, a procedure will be developed at the time for that specific application. 

ADDITIONAL SAFETY PRECAUTIONS 

In addition to guarding against ignition hazards, the following safety precautions should be 
followed: 

1. If in an area where public access is likely, place barricades, traffic cones, or the controlling 
devices with suitable warning signs to limit ingress by the public.  

2. Never purge a line in any way that might let gas enter a building or confined space. 

3. Set up an approved fire extinguisher at the purging site, placing it upwind. Keep the 
extinguisher manned throughout the purging procedure. 

4. Suitable personal protective equipment shall be used by personnel commensurate with the 
purging operation. Example(s): 

a) Flame Retardant Clothing 

b) Eye Protection 

c) Hearing Protection 

d) Hand Protection 

e) Other as Needed 

5. Ensure that a means of adequate communication is available and established for purging 
operations where the purge riser location and the means for controlling the release of the 
air, gas, or inert gas is not in the same vicinity so that the flow may be halted in the event of 
an emergency. 

6. Do not perform any welding on piping containing a natural gas and air mixture. 

FLARING SAFETY 

Along with the safety conditions listed above, additional care should be taken when flaring natural 
gas to prevent ignition of combustible materials in the area. Precautions should be taken when 
determining the location of the flare stack, particularly ensuring a safe distance from any ground 
level or overhead structures, including power lines, trees, etc. 

PURGING WITH NATURAL GAS 
A main or service line cannot be put into service if it contains air. The line must be purged with 
natural gas before putting it into service, whenever either: 

1. New or replacement facilities are installed, or 

2. A facility is purged with air to make repairs. 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 58 - Purging, Page 4 

Air can be displaced with gas provided, moderately rapid and continuous flow of gas is introduced 
at one end of the line, and the air vented out of the other end. If gas cannot be supplied in sufficient 
quantity to prevent the formation of a hazardous mixture of gas and air, a pig and/or slug of 
nitrogen must be released into the line before the natural gas. During significant mainline purging 
activities, a pig and/or slug of nitrogen should be introduced before the natural gas to reduce 
methane emissions. 

The gas flow should be continued without interruption until the vented gas is free from air as 
determined by using a CGI on the 100% scale. The CGI must read 100% gas before the purge is 
stopped. Following is a detailed procedure: 

1. Determine the location for the purging operation. 

2. Ensure that all safety precautions (See Part B above) are followed. 

3. Determine if a purge riser will need to be installed or if service risers or other already 
installed piping may be used as a purge riser for the purging operation. 

4. Install purge riser, if needed (see “3”). 

5. Ensure that all purge risers are grounded by attaching a grounding cable to the riser on one 
end and attaching the other end to a ground rod driven into the ground. 

6. Verify that the purge riser is of sufficient height to expel the vented gas/air away from 
personnel and potential ignition sources. 

7. Open the valve or other mechanism that will release the gas into the pipeline and force the 
air in the pipeline out through the purge riser in a moderately rapid continuous flow - if the 
gas cannot be introduced in a moderately rapid continuous flow, a pig and/or slug of inert 
gas shall be introduced into the pipeline before the gas. During significant mainline purging 
activities, a pig and/or slug of nitrogen should be introduced before the natural gas to 
reduce methane emissions. 
 

8. Periodically obtain CGI readings at the end of the purge riser - continue purging until 100% 
gas reading is obtain on the CGI. 

9. Note: when purging large sections of newly installed pipelines, the odorant in the gas may 
be absorbed in the pipe walls - this may result in the gas being purged to exhibit an un-
odorized or a lack of odorant condition - DO NOT RELY ON YOUR SENSE OF SMELL TO 
DETERMINE IF ALL OF THE AIR IS PURGED FROM THE PIPELINE. 

10. Note: for small sections of service line or main that would not introduce a significant 
amount of air into the gas stream and therefore would not pose a hazard, purging may not 
be necessary - if in doubt, purge the air out of the pipeline. 

11. Once a 100% gas reading is obtained, close the valve or other mechanism at the purge riser. 

12. At the conclusion of the purging operation, remove the purge riser and related equipment, if 
any (see “3”). 

PURGING WITH AIR 

Normally a facility is purged with air to remove natural gas whenever either: 

1. Repairs are made to the facility, or 

2. It is abandoned place. 
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Purging with air requires particular attention to safety details, since it can present more safety 
problems than purging with inert gas. The flammable limits of natural gas range from 5% to 15% 
gas-in-air. Introducing large volumes of air into a gas line (low gas-air ratio) is more likely to create 
combustible gas-air mixtures in the line than introducing large volumes of natural gas into an air-
filled line (high gas-air ratio). 

Gas can be displaced with air provided, moderately rapid and continuous flow of air is introduced 
at one end of the line, and the gas vented out of the other end. If air cannot be supplied in sufficient 
quantity to prevent the formation of a hazardous mixture of gas and air, a pig and/or slug of 
nitrogen must be released into the line before the air. To reduce methane emissions, flaring of the 
gas during the purged should be considered. The airflow should be continued without interruption 
until the vented air is free from gas as determined by using a CGI on the lower (5%) scale. The 
discharge must be read continuously with a CGI until a sustained reading of 0% is obtained. 
Following is a detailed procedure: 

1. Determine the location for the purging operation. 

2. Ensure that all safety precautions (See Part B above) are followed. 

3. Determine if a purge riser will needed to be installed or if service risers or other already 
installed piping may be used as a purge riser for the purging operation. Determine if the gas 
will be flared during the purge. 

4. Isolate the pipeline section to be purged (Ex: Squeeze-Offs, Valves, Control Fittings, etc.). 
Note: If squeezing plastic pipe, ensure that the squeeze-off tool is grounded. 

5. Install purge riser, if needed (see “3”). 

6. Ensure that all purge risers are grounded by attaching a grounding cable to the riser on one 
end and attaching the other end to a ground rod driven into the ground. 

7. To help reduce the risk of a static electricity discharge if purging plastic pipelines, 
consideration should also be given to applying soapy-water soaked burlap strips/rags or 
other suitable conductive material around the area of the end of the plastic pipeline and 
grounded by the use of a ground cable and ground rods. 

8. Verify that the purge riser is of sufficient height to expel the vented gas/air away from 
personnel and potential ignition sources. If flaring, verify the purge stack is away from 
personnel and any flammable materials that can catch on fire or be ignited if too close.  

9. Open the valve or other mechanism that will release the gas through the purge riser in a 
moderately rapid continuous flow. If flaring, ignite natural gas at purge stack. 

10. Once the gas has finished relieving (or flare is extinguished), test the opening of the purge 
riser with a CGI to confirm that the atmosphere is well below the lower explosive limit L.E.L. 
of the gas being purged - squeeze-off tools may not provide a 100% squeeze-off - care 
should be exercised in this situation. 

11. Disconnect the pipeline section that has been recently purged from the source of gas. 

a. Note: when disconnecting steel pipelines, consideration shall be given to the use of 
bonding cables to bond across the area of separation to help prevent arcing. 

12. Prepare the disconnected end of the pipeline segment to accept air from a compressor or 
other suitable means. 

a. Note: for small purging operations such as, but not limited to, blow-down of small 
sections of service line or main, further purging with air may not be necessary if the 
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volume of gas is so small that it poses not potential hazard to life or property - if in 
doubt, purge with additional air. 

13. Using an air compressor or other suitable means, introduce air into the previously purged 
pipeline segment in a moderately rapid continuous flow - if air cannot be introduced in a 
moderately rapid continuous flow, a pig and/or slug of nitrogen must be released into the 
line before the air. 

14. Obtain readings with a CGI to verify that the atmosphere is well below the L.E.L of the gas 
being purged - continue purging until this is achieved. 

15. At the conclusion of the purging operation, remove the purge riser and related equipment, if 
any (see “3”). 

PURGING WITH INERT GAS 

Normally a facility is purged with inert gas to remove natural gas whenever either: 

1. Repairs are made to the facility, or 

2. It is abandoned place. 

Purging with inert gas requires particular attention to safety details. The flammable limits of 
natural gas range from 5% to 15% gas-in-air. At the purge riser, gas and air will be mixing and 
creating a flammable gas/air mixture. 

Gas can be displaced with inert gas provided, moderately rapid and continuous flow of inert gas is 
introduced at one end of the line, and the gas vented out of the other end. A pig may be released 
into the line before the inert gas to assist in the prevention of gas mixing. The flow of inert gas 
should be continued without interruption until the vented air is free from gas as determined by 
using a CGI on the lower (5%) scale. The discharge must be read continuously with a CGI until a 
sustained reading of 0% is obtained. Following is a detailed procedure: 

1. Determine the location for the purging operation. 

2. Ensure that all safety precautions (See Part B above) are followed. 

3. Determine if a purge riser will needed to be installed or if service risers or other already 
installed piping may be used as a purge riser for the purging operation. Determine if the gas 
will be flared during the purge. 

4. Isolate the pipeline section to be purged (Ex: Squeeze-Offs, Valves, Control Fittings, etc.). 
Note: If squeezing plastic pipe, ensure that the squeeze-off tool is grounded. 

5. Install purge riser, if needed (see “3”). 

6. Ensure that all purge risers are grounded by attaching a grounding cable to the riser on one 
end and attaching the other end to a ground rod driven into the ground. 

7. To help reduce the risk of a static electricity discharge if purging plastic pipelines, 
consideration should also be given to applying soapy-water soaked burlap strips/rags or 
other suitable conductive material around the area of the end of the plastic pipeline and 
grounded by the use of a ground cable and ground rods. 

8. Verify that the purge riser is of sufficient height to expel the vented gas/air away from 
personnel and potential ignition sources. If flaring, verify the purge stack is away from 
personnel and any flammable materials that can catch on fire or be ignited if too close.  
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9. Open the valve or other mechanism that will release the gas through the purge riser in a 
moderately rapid continuous flow. If flaring, ignite natural gas at purge stack. 

10. Once the gas has finished relieving (or flare is extinguished), test the opening of the purge 
riser with a CGI to confirm that the atmosphere is well below the lower explosive limit L.E.L. 
of the gas being purged - squeeze-off tools may not provide a 100% squeeze-off - care 
should be exercised in this situation. 

11. Disconnect the pipeline section that has been recently purged from the source of gas. 

a. Note: when disconnecting steel pipelines, consideration shall be given to the use of 
bonding cables to bond across the area of separation to help prevent arcing. 

12. Prepare the disconnected end of the pipeline segment to accept inert gas from inert gas 
source. 

a. Note: for small purging operations such as, but not limited to, blow-down of small 
sections of service line or main, further purging with air may not be necessary if the 
volume of gas is so small that it poses not potential hazard to life or property - if in 
doubt, purge with additional inert gas. 

13. Using the inert gas tanks/truck, introduce inert gas into the previously purged pipeline 
segment in a moderately rapid continuous flow - if inert gas cannot be introduced in a 
moderately rapid continuous flow, a pig must be released into the line before the inert gas. 

14. Obtain readings with a CGI to verify that the atmosphere is well below the L.E.L of the gas 
being purged - continue purging until this is achieved. 

15. At the conclusion of the purging operation, remove the purge riser and related equipment, if 
any (see “3”). 

 

 

AOCS 

AOC:  Accidental Ignition 
RA:  Shut off gas supply to section of pipe 
  Protect life first then property and evacuate adjacent structures 
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COVERED TASK 59 - ABANDONMENT OF MAIN & 

SERVICE LINES 
Procedure Rev. # - 1.20 

ABANDONMENT OF SERVICE LINES - CUSTOMER SHUT-OFF 

Whenever the gas is to be shut-off to a customer, the employee responsible for the shut-off will do 
at least one of the following: 

1. Lock the valve used to shut the customers gas off in the closed position with a locking 
device. 

2. Place a cap in the meter or in the service line 

3. Physically disconnect the customers piping from the gas supply and seal both ends. 

ABANDONMENT OF SERVICE LINES - PERMANENT RETIREMENT  

When directed by the gas superintendent to retire a service line, the line shall be physically 
disconnected from the main and from the customers piping. The disconnection shall take place as 
close to the main as is possible. The necessary steps will then be taken to permanently ensure no 
further escape of gas from the service connection at the main. Generally, the volume of gas will be 
so small no potential hazard will exist. If the employee or the gas superintendent feel like a 
hazardous amount of gas does remain, the service line will be thoroughly purged with air or inert 
gas until a 0 percent gas in air reading is obtained using a CGI. Both ends of the service should then 
be sealed. In the event the service line to be retired enters the customers premise below grade the 
pipe should also be cut off and plugged as close to the entrance wall as possible. The retirement of 
the main or service will be documented on either Form 1401-Main or Service Line Retirement 
Record or electronically in the ESRI GIS database. 

ABANDONMENT OF MAIN LINES 
When directed by the gas superintendent to retire a main line, the line shall be physically 
disconnected from the source of gas. In the case of intermediate or high-pressure mains, the live 
end shall be either welded closed or a blind-type flange shall be installed such that the MAOP of the 
line will not be lessened. If the section of main to be abandoned is 300 feet in length or greater, the 
line must be purged with air or inert gas until a reading of 0 percent gas in air is obtained at the 
ends of the segment. If the section of main to be abandoned is less than 300 feet in length, the gas 
can be vented to air but a reading of 0 percent gas in air must be obtained at the ends of each 
segment. If 0 percent gas in air readings are not obtained, the main must be purged with air or inert 
gas. If an employee or the gas superintendent feels that a hazardous amount of gas remains in the 
deactivated/abandoned pipeline, the line will be purged with either air or inert until a 0 percent gas 
in air reading is obtained using a CGI. The open ends of the deactivated/abandoned line will then be 
plugged and any valves remaining on the retired section will be turned off. Any above ground 
structures will then be removed to below grade. The abandonment of the main will be documented 
on either Form 1401-Main or Service Line Retirement Record or electronically in the ESRI GIS 
database. 
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AOCS 
AOC: Pipeline still pressurized 
RA: Remove pipeline seals, conduct proper purge, reseal pipeline ends 

 
AOC: Soil subsidence after abandonment 
RA: Replace incorrect pipe or component with correct pipe or component prior to 

installation 

 
AOC: Gas leaks 
RA: Shut off gas supply by squeezing or using valves, repair leak 

 
AOC: Odor complaints 
RA: Determine source of leak and repair
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COVERED TASK 60 - COMPRESSOR OPERATION AND 

MAINTENANCE 
Procedure Rev. # - 1.20 

COMPRESSOR OPERATION AND MAINTENANCE 

Follow the compressor manufacturer’s recommendations for operations and maintenance. 

AOCS 
AOC:  Compressor will not function within set parameters  
RA:  Restart unit  
  Perform required maintenance 
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COVERED TASK 61 - LIGHTING CUSTOMER 

APPLIANCES AND RECOGNIZING UNSAFE CONDITIONS 
Procedure Rev. # - 1.20 

EMERGENCY TURN OFF AND TURN ON 

IF METER WAS NOT SHUT OFF: 

1. Perform a flow test on the meter for at least 5 minute by marking and watching the ½-foot 
hand on the meter. 

2. If the flow test passed (no flow was witnessed), purge and light appliances. 

3. If there is escaping gas, then immediately turn off the meter 

4. Do not attempt a relight until the piping and appliances are checked, and the building is 
clear of gas.  

5. Make note to “Recheck in meter book” 

IF METER WAS SHUT OFF: 

1. Turn on gas 

2. Perform a flow test on the meter for at least 5 minute by marking and watching the ½-foot 
hand on the meter. 

3. If the flow test passed, (no flow was witnessed), purge and light appliances. 

4. Remove any danger tags. 

5. Write the date “on”, and initial it in the meter book. 

CUSTOMER NOT AT HOME 

If the resident is still not home, the following checklist should be followed. 

1. If meter was not shut off. 

a. Try to shut off meter again. 

b. Make note in meter book to “Recheck”. 

c. Go on to next house. 

2. If meter was shutoff. 

a. Leave gas turned off. 

b. Tie tags on all doors 

c. Make a note to “Recheck” in meter book. 

d. Go on to next house. 

METER TURN ON AND CUSTOMER PIPING AND EQUIPMENT 
Use the following procedures to turn gas on at a customer meter: 
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1. Inspect the meter and regulator for obvious signs of problems or damage 

2. Turn ON all valves to the appliances. 

3. Turn on the valve at the riser. 

4. Soap test all meter set fittings for leakage. 

a. Check the ½-foot hand on the meter for possible leakage in the unit. The ½-foot 
hand should show no perceptible movement for 5 minutes. If there is no 
perceptible movement of the half-foot hand, proceed to Step 6. If the half-foot 
hand moves:  

b. Check appliances for possible standing pilots. If standing pilots exist, close the 
appliance valves to the appliances with standing pilots, and repeat test. 

c. If there is no perceptible movement of the half-foot hand, a soap test will then 
need to be performed on the appliance piping. If leaks are not detected by the 
soap test, proceed to Step 6.  

d. If there are no standing pilots and the half-foot hand has moved, or if the soap 
test reveals leaks, the meter should be locked out again and the customer 
advised to have the internal customer-owned piping checked. If there is no 
perceptible movement of the half-foot hand, proceed to step 6. 

5. Perform a check of the delivery pressure downstream of the service regulator. Adjust 
the regulator if necessary. 

6. If the utility plans to re-light customer pilots, steps 7-9 should be followed. If 
utility is not going to re-light customer pilots, customer should be informed that 
the gas has been turned on. If customer cannot be reached, do not leave gas on. 
Refer to utility procedures on pilot re-lighting policy. 

7. Check the atmosphere of the building for safe entry conditions; use a combustible gas 
indicator if there are indications of leakage. 

8. Inspect all visible piping, appliances, and appliance vents. 

9. Relight any standing pilots 

All meter turn-offs and turn-ons shall be documented. Minimum documentation shall include 
operator’s name, date and time, address of meter, meter number (if available), meter reading at 
time of turn-off/on, and reason for turn-off/on. 

Consult the most recent addition of the National Fuel Gas Code (NFPA 54) when questions arise 
concerning customer piping, equipment and venting. 

Any leaks or deficiencies in customer piping, appliances, or vent piping will be documented on 
either Form 201-Telephonic Report of Customer Leak Form or electronically in the ESRI GIS 
database. 
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AOCS 
AOC:  Pilot will not stay lit 
RA:  Purge air out of line 
  Faulty appliance, shut down and red tag appliance 

 
AOC:  Appliance not venting correctly 
RA:  shut down and red tag appliance 
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COVERED TASK 62 - GAS DETECTION EQUIPMENT 

CALIBRATION 
Procedure Rev. # - 1.20 

PROCEDURE 

See Manufacturers recommendations for procedures on calibrating gas detection equipment. Be 
sure that the procedure is followed correctly to complete the task. 

AOCS 
AOC:  Unit will not calibrate 
RA:  Retry or send in to manufacturer for repair 
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COVERED TASK 63 - PIGGING OF PIPELINES NOT IN 

SERVICE 
Procedure Rev. # - 1.20 

PROCEDURE 

When using pigs to clean a pipeline not yet in service, the following procedure will be followed. 

IF LAUNCHER AND RECEIVER ARE INSTALLED IN THE SYSTEM 

Launching of a pipeline pig: 

1. Verify that the kicker valve and isolation valves are closed. 

2. Open the vent to allow it to reach atmospheric pressure.   

3. Leaving the valves open, allow it to drain completely (0 psi), and then open the closure 
door.  

4. Now, install the pipeline pig, allowing firm contact between the reducer, which is situated 
between the nominal bore section of the launcher and the barrel.  

5. Clean all sealing surfaces and the closure seal. Apply lubricant if necessary, and secure the 
door.  

6. Close the drain valve and slowly fill the trap by gradually opening the kicker valve, allowing 
venting through the vent valve. 

7. Once it is filled, close the vent valve, and allow pressure to equalize across the isolation 
valve.  

8. Once you open the isolation valve, your pig is ready to be launched. 

9. Partially close the main line valve to increase flow behind the pig and through the kicker 
valve. Continue closing the main line valve until the pig signal indicator shows that the pig 
has left the trap and made its way into the main line.  

10. Once the pig has left the trap and entered into the main line, it is time to open the main line 
valve, and to close the kicker valve and isolation valve.  

Receiving a pipeline pig: 

Verify whether there is any pressure inside the receiving trap before starting receiving procedures. 

1. Ensure that the receiver is pressurized.  

2. Fully open the bypass valve. 

3. Fully open the isolation valve while partially closing the main valve. 

4. Monitor the pig signaler to determine its arrival. 

5. Close the bypass and isolation valves. 

6. Open the vent valve and the drain valve. 

7. Check whether the trap is being depressured. 



Illinois 
Operations & Maintenance Procedures Manual 

Covered Task 63 - Pigging Of Pipelines Not In Service, Page 2 

8. Open the trap closure and remove the pipeline pig.  

9. Clean and seal the pig closer and closure box, and remove it from your receiver  

10. Clean the sealing surfaces as well as any other sealing surfaces. Lubricate as needed and 
secure the closure door. 

11. Return the pig receiver to its original condition.  

a. Ensure all launchers are primed. 

b. Ensure all launchers are hydrostatically tested. 

c. Ensure valves on launchers and receivers are round.  

d. Ensure the full port has a 100% pipe size opening. 

IF LAUNCHER AND RECEIVER ARE NOT INSTALLED IN THE SYSTEM 

Launching of a pipeline pig: 

1. Insert pig into the depressurized pipeline. 

2. Seal end properly to allow for pressurization behind the pig.  

3. Ensure receiving end is open to allow for pressure to be vented on the front side of the pig. 

4. Apply appropriate pressure behind the pig using air or nitrogen. 

5. Continuous pressure should be applied to ensure the pig continues to move through the 
pipeline.  

Receiving a pipeline pig: 

1. Ensure that the end of the line is orientated in a safe direction if water or debris were 
discharged due to the pigging process.  

2. If needed, traffic and pedestrian barriers should be installed. 

3. All construction personnel should remain behind the pig outlet until the pig has been 
discharged. 

The pipeline cleaning process should be completed as many times as necessary to ensure the 
majority of all moisture and debris is removed. 

AOCS 
AOC:  Pig is damaged/Large amount of moisture or debris   
RA:  Pig the line again until the majority of moisture and debris is removed. 
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APPENDIX A - PROPER PERSONAL PROTECTIVE 

EQUIPMENT 
Construction sites pose a number of potential dangers and personal protective equipment is one 
way to protect yourself from these hazards. Every piece is designed to minimize the risk of being 
injured and, depending on where you are working, will determine what pieces are required. 
However, PPE does not protect you 100 percent. Vigilance and constant attentiveness to your 
surroundings is essential to staying safe. All PPE should fit properly and not cause discomfort or 
limited mobility. You should still be comfortable and able to perform the job accurately. You should 
also inspect each piece of PPE before you begin. Check for dents, tears, holes, or other damage 
before use. Be sure to assess all the hazards and risks on each job site every day before beginning as 
your environment can change on a daily basis. 

Head Protection 

Hard hats are necessary on construction sites. They will protect your head from falling materials or 
equipment, accidental electrical contact, or striking your head against a hard surface. 

Hand Protection 

Depending on the work you are doing will determine what type of gloves will suit you best. There 
are gloves made of fabrics such as canvas, metal, rubber, or leather; special gloves for welding; 
insulated gloves; chemical-resistant gloves, and more. Disposable gloves should be changed often. 
Each are used for certain tasks and it is essential to wear the correct type to protect your hands 
from burns, cuts, bruises, chemicals, or even accidental amputation. 

Foot Protection 

Invest in a pair of steel-toe boots. They are sturdy and will protect your feet from becoming crushed 
beneath equipment or materials. They are also resistant to punctures if you accidentally step on 
something sharp and have non-skid soles to prevent falling on slippery surfaces. 

Face & Eye Protection 

Safety glasses will protect your eyes from dust and debris when performing work like cutting, 
grinding, nailing, or anything else that may cause flying fragments. If you want event more 
protection, face shields will come in handy and they are sometimes required when performing 
certain tasks. In addition to simple glasses, there are also special goggles when dealing with other 
substances, such as chemicals. 

Body Protection 

Protecting your arms, torso, and legs is also important. Wear long-sleeved shirts and long pants. If 
you are working outside, the weather will determine if you should be wearing lightweight clothing 
in the heat or a comfortable jacket in the cold. Loose clothing is a no-no, as it could become trapped 
in machinery or accidentally brush up against dangerous hazards. 

Hearing Protection 

Construction sites can get loud. Certain equipment reaches dangerous decibels that can damage 
your hearing if exposed for too long. Earplugs, earmuffs, or hearing bands will do the trick. 

Other 
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High-visibility clothing is helpful on busy job sites with a lot of moving part and is essential when 
working on roadways. There is also a wide range of equipment dedicated to fall protection when 
working up high. In addition, to protection from airborne hazards, respiratory protection is key.
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APPENDIX B - TRENCHING, SHORING, AND 

EXCAVATION SAFETY 

INTRODUCTION 
Excavating is recognized as one of the most hazardous construction operations. OSHA recently 
revised Subpart P, Excavations, of 29 CFR 1926.650, 29 CFR 1926.651, and 29 CFR 1926.652 to 
make the standard easier to understand, permit the use of performance criteria where possible, and 
provide construction employers with options when classifying soil and selecting employee 
protection methods. 

DEFINITIONS 

Competent Person is an individual who is capable of identifying existing and predictable hazards 
or working conditions that are hazardous, unsanitary, or dangerous to employees, and who has 
authorization to take prompt corrective measures to eliminate or control these hazards and 
conditions. 

Confined Space is a space that, by design and/or configuration, has limited openings for entry and 
exit, unfavorable natural ventilation, may contain or produce hazardous substances, and is not 
intended for continuous employee occupancy. 

Excavation. An Excavation is any man-made cut, cavity, trench, or depression in an earth surface 
that is formed by earth removal. A Trench is a narrow excavation (in relation to its length) made 
below the surface of the ground. In general, the depth of a trench is greater than its width, and the 
width (measured at the bottom) is not greater than 15 ft. (4.6 m). If one form or another, structures 
installed or constructed in an excavation reduces the distance between the form and the side of the 
excavation to 15 ft. (4.6 m) or less (measured at the bottom of the excavation), the excavation is 
also considered to be a trench. 

Hazardous Atmosphere is an atmosphere that by reason of being explosive, flammable, 
poisonous, corrosive, oxidizing, irritating, oxygen-deficient, toxic, or otherwise harmful may cause 
death, illness, or injury to persons exposed to it. 

Ingress and Egress mean "entry" and "exit," respectively. In trenching and excavation operations, 
they refer to the provision of safe means for employees to enter or exit an excavation or trench. 

Protective System refers to a method of protecting employees from cave-ins, from material that 
could fall or roll from an excavation face or into an excavation, and from the collapse of adjacent 
structures. Protective systems include support systems, sloping and benching systems, shield 
systems, and other systems that provide the necessary protection. 

Support System refers to structures such as underpinning, bracing, and shoring that provide 
support to an adjacent structure or underground installation or to the sides of an excavation or 
trench. 

Subsurface Encumbrances include underground utilities, foundations, streams, water tables, 
transformer vaults, and geological anomalies. 

Surcharge means an excessive vertical load or weight caused by spoil, overburden, vehicles, 
equipment, or activities that may affect trench stability. 

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10774
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10775
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10776
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Tabulated Data are tables and charts approved by a registered professional engineer and used to 
design and construct a protective system. 

Underground Installations include, but are not limited to, utilities (sewer, telephone, fuel, electric, 
water, and other product lines), tunnels, shafts, vaults, foundations, and other underground fixtures 
or equipment that may be encountered during excavation or trenching work. 

Unconfined Compressive Strength is the load per unit area at which soil will fail in compression. 
This measure can be determined by laboratory testing, or it can be estimated in the field using a 
pocket penetrometer, by thumb penetration tests, or by other methods. 

Definitions That Are No Longer Applicable. For a variety of reasons, several terms commonly 
used in the past are no longer used in revised Subpart P. These include the following: 

1. Angle of Repose. Conflicting and inconsistent definitions have led to confusion as to the 
meaning of this phrase. This term has been replaced by Maximum Allowable Slope. 

2. Bank, Sheet Pile, and Walls. Previous definitions were unclear or were used inconsistently 
in the former standard. 

3. Hard Compact Soil and Unstable Soil. The new soil classification system in revised 
Subpart P uses different terms for these soil types. 

OVERVIEW: SOIL MECHANICS 

A number of stresses and deformations can occur in an open cut or trench. For example, increases 
or decreases in moisture content can adversely affect the stability of a trench or excavation. The 
following diagrams show some of the more frequently identified causes of trench failure. 

A. Tension Cracks. Tension cracks usually form at a horizontal distance of 0.5 to 0.75 times 
the depth of the trench, measured from the top of the vertical face of the trench. See the 
accompanying drawing for additional details. 

Figure V:2-1. Tension Crack 

 

B. Sliding or sluffing may occur as a result of tension cracks, as illustrated below. 

Figure V:2-2. Sliding 

 

 

C. Toppling. In addition to sliding, tension cracks can cause toppling. Toppling occurs when 
the trench's vertical face shears along the tension crack line and topples into the excavation. 

Figure V:2-3. Toppling 

https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-1modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-2modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-3modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-1modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-2modal
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D. Subsidence and Bulging. An unsupported excavation can create an unbalanced stress in 
the soil, which, in turn, causes subsidence at the surface and bulging of the vertical face of 
the trench. If uncorrected, this condition can cause face failure and entrapment of workers 
in the trench. 

Figure V:2-4. Subsidence and Bulging 

 

E. Heaving or Squeezing. Bottom heaving or squeezing is caused by the downward pressure 
created by the weight of adjoining soil. This pressure causes a bulge in the bottom of the cut, 
as illustrated in the drawing above. Heaving and squeezing can occur even when shoring or 
shielding has been properly installed. 

Figure V:2-5. Heaving or Squeezing 

 

F. Boiling is evidenced by an upward water flow into the bottom of the cut. A high water table 
is one of the causes of boiling. Boiling produces a "quick" condition in the bottom of the cut, 
and can occur even when shoring or trench boxes are used. 

Figure V:2-6. Boiling 

 

 

G. Unit Weight of Soils refers to the weight of one unit of a particular soil. The weight of soil 
varies with type and moisture content. One cubic foot of soil can weigh from 110 pounds to 
140 pounds or more, and one cubic meter (35.3 cubic feet) of soil can weigh more than 
3,000 pounds. 

https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-4modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-5modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-6modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-3modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-4modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-5modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-6modal
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DETERMINATION OF SOIL TYPE 
OSHA categorizes soil and rock deposits into four types, A through D, as follows: 

A. Stable Rock is natural solid mineral matter that can be excavated with vertical sides and 
remain intact while exposed. It is usually identified by a rock name such as granite or 
sandstone. Determining whether a deposit is of this type may be difficult unless it is known 
whether cracks exist and whether or not the cracks run into or away from the excavation. 

B. Type A Soils are cohesive soils with an unconfined compressive strength of 1.5 tons per 
square foot (tsf) (144 kPa) or greater. Examples of Type A cohesive soils are often: clay, silty 
clay, sandy clay, clay loam and, in some cases, silty clay loam and sandy clay loam. (No soil is 
Type A if it is fissured, is subject to vibration of any type, has previously been disturbed, is 
part of a sloped, layered system where the layers dip into the excavation on a slope of 4 
horizontal to 1 vertical (4H:1V) or greater, or has seeping water. 

C. Type B Soils are cohesive soils with an unconfined compressive strength greater than 0.5 
tsf (48 kPa) but less than 1.5 tsf (144 kPa). Examples of other Type B soils are: angular 
gravel; silt; silt loam; previously disturbed soils unless otherwise classified as Type C; soils 
that meet the unconfined compressive strength or cementation requirements of Type A 
soils but are fissured or subject to vibration; dry unstable rock; and layered systems sloping 
into the trench at a slope less than 4H:1V (only if the material would be classified as a Type 
B soil). 

D. Type C Soils are cohesive soils with an unconfined compressive strength of 0.5 tsf (48 kPa) 
or less. Other Type C soils include granular soils such as gravel, sand and loamy sand, 
submerged soil, soil from which water is freely seeping, and submerged rock that is not 
stable. Also included in this classification is material in a sloped, layered system where the 
layers dip into the excavation or have a slope of four horizontal to one vertical (4H:1V) or 
greater. 

E. Layered Geological Strata. Where soils are configured in layers, i.e., where a layered 
geologic structure exists, the soil must be classified based on the soil classification of the 
weakest soil layer. Each layer may be classified individually if a more stable layer lies below 
a less stable layer, i.e., where a Type C soil rests on top of stable rock. 

TEST EQUIPMENT AND METHODS FOR EVALUATING SOIL TYPE 
Many kinds of equipment and methods are used to determine the type of soil prevailing in an area, 
as described below. 

A. Pocket Penetrometer. Penetrometers are direct-reading, spring-operated instruments 
used to determine the unconfined compressive strength of saturated cohesive soils. Once 
pushed into the soil, an indicator sleeve displays the reading. The instrument is calibrated in 
either tons per square foot (tsf) or kilograms per square centimeter (kPa). However, 
Penetrometers have error rates in the range of ± 20-40%. 

B. Shearvane (Torvane). To determine the unconfined compressive strength of the soil with 
a shearvane, the blades of the vane are pressed into a level section of undisturbed soil, and 
the torsional knob is slowly turned until soil failure occurs. The direct instrument reading 
must be multiplied by 2 to provide results in tons per square foot (tsf) or kilograms per 
square centimeter (kPa). 
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C. Thumb Penetration Test. The thumb penetration procedure involves an attempt to press 
the thumb firmly into the soil in question. If the thumb makes an indentation in the soil only 
with great difficulty, the soil is probably Type A. If the thumb penetrates no further than the 
length of the thumbnail, it is probably Type B soil, and if the thumb penetrates the full 
length of the thumb, it is Type C soil. The thumb test is subjective and is therefore the least 
accurate of the three methods. 

D. Dry Strength Test. Dry soil that crumbles freely or with moderate pressure into individual 
grains is granular. Dry soil that falls into clumps that subsequently break into smaller 
clumps (and the smaller clumps can be broken only with difficulty) is probably clay in 
combination with gravel, sand, or silt. If the soil breaks into clumps that do not break into 
smaller clumps (and the soil can be broken only with difficulty), the soil is considered 
unfissured unless there is visual indication of fissuring. 

E. Plasticity or Wet Thread Test. This test is conducted by molding a moist sample of the soil 
into a ball and attempting to roll it into a thin thread approximately 1/8 inch (3 mm) in 
diameter (thick) by 2 inches (50 mm) in length. The soil sample is held by one end. If the 
sample does not break or tear, the soil is considered cohesive. 

F. Visual Test. A visual test is a qualitative evaluation of conditions around the site. In a visual 
test, the entire excavation site is observed, including the soil adjacent to the site and the soil 
being excavated. If the soil remains in clumps, it is cohesive; if it appears to be coarse-
grained sand or gravel, it is considered granular. The evaluator also checks for any signs of 
vibration. 

a. During a visual test, the evaluator should check for crack-line openings along the 
failure zone that would indicate tension cracks, look for existing utilities that 
indicate that the soil has previously been disturbed, and observe the open side of 
the excavation for indications of layered geologic structuring. 

b. The evaluator should also look for signs of bulging, boiling, or sluffing, as well as for 
signs of surface water seeping from the sides of the excavation or from the water 
table. If there is standing water in the cut, the evaluator should check for "quick" 
conditions (see Paragraph III. F in this chapter). In addition, the area adjacent to the 
excavation should be checked for signs of foundations or other intrusions into the 
failure zone, and the evaluator should check for surcharging and the spoil distance 
from the edge of the excavation. 

SHORING TYPES 
Shoring is the provision of a support system for trench faces used to prevent movement of soil, 
underground utilities, roadways, and foundations. Shoring or shielding is used when the location or 
depth of the cut makes sloping back to the maximum allowable slope impractical. Shoring systems 
consist of posts, wales, struts, and sheeting. There are two basic types of shoring, timber, and 
aluminum hydraulic. 

Figure V:2-7. Timber Shoring 

https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#sec3-f
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-7modal
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A. Hydraulic Shoring 

The trend today is toward the use of hydraulic shoring, a prefabricated strut and/or wale 
system manufactured of aluminum or steel. Hydraulic shoring provides a critical safety 
advantage over timber shoring because workers do not have to enter the trench to install or 
remove hydraulic shoring. Other advantages of most hydraulic systems are that they: 

a. Are light enough to be installed by one worker; 

b. Are gauge-regulated to ensure even distribution of pressure along the trench line; 

c. Can have their trench faces "preloaded" to use the soil's natural cohesion to prevent 
movement; and 

d. Can be adapted easily to various trench depths and widths. 

All shoring should be installed from the top down and removed from the bottom up. 
Hydraulic shoring should be checked at least once per shift for leaking hoses and/or 
cylinders, broken connections, cracked nipples, bent bases, and any other damaged or 
defective parts. 

https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-7modal
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Figure V:2-8. Shoring Variations: Typical Aluminum Hydraulic Shoring Installations 

 

B. Pneumatic Shoring 

Pneumatic works in a manner similar to hydraulic shoring. The primary difference is that 
pneumatic shoring uses air pressure in place of hydraulic pressure. A disadvantage to the use of 
pneumatic shoring is that an air compressor must be on site. 

a Screw Jacks. Screw jack systems differ from hydraulic and pneumatic systems in that the 
struts of a screw jack system must be adjusted manually. This creates a hazard because the 
worker is required to be in the trench in order to adjust the strut. In addition, uniform 
"preloading" cannot be achieved with screw jacks, and their weight creates handling 
difficulties. 

b Single-Cylinder Hydraulic Shores. Shores of this type are generally used in a water 
system, as an assist to timber shoring systems, and in shallow trenches where face stability 
is required. 

c Underpinning. This process involves stabilizing adjacent structures, foundations, and other 
intrusions that may have an impact on the excavation. As the term indicates, underpinning 

https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-8modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-8modal
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is a procedure in which the foundation is physically reinforced. Underpinning should be 
conducted only under the direction and with the approval of a registered professional 
engineer. 

Figure V:2-9. Shoring Variations 

 

SHIELDING TYPES 
A. Trench Boxes are different from shoring because, instead of shoring up or otherwise 

supporting the trench face, they are intended primarily to protect workers from cave-ins 
and similar incidents. The excavated area between the outside of the trench box and the 
face of the trench should be as small as possible. The space between the trench boxes and 
the excavation side are backfilled to prevent lateral movement of the box. Shields may not 
be subjected to loads exceeding those that the system was designed to withstand. 

Figure V:2-10. Trench Shield 

 

https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-9modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-10modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-9modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-10modal
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Figure V:2-11. Trench Shield, Stacked 

 

B. Combined Use. Trench boxes are generally used in open areas, but they also may be used in 
combination with sloping and benching. The box should extend at least 18 in (0.45 m) above 
the surrounding area if there is sloping toward excavation. This can be accomplished by 
providing a benched area adjacent to the box. 

Earth excavation to a depth of 2 ft. (0.61 m) below the shield is permitted, but only if the 
shield is designed to resist the forces calculated for the full depth of the trench and there are 
no indications while the trench is open of possible loss of soil from behind or below the 
bottom of the support system. Conditions of this type require observation on the effects of 
bulging, heaving, and boiling as well as surcharging, vibration, adjacent structures, etc., on 
excavating below the bottom of a shield. Careful visual inspection of the conditions 
mentioned above is the primary and most prudent approach to hazard identification and 
control. 

Figure V:2-12. Slope and Shield Configurations 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-11modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-11modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-12amodal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-12bmodal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-12cmodal
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SLOPING AND BENCHING 
A. Sloping 

Maximum allowable slopes for excavations less than 20 ft. (6.09 m) based on soil type and angle 
to the horizontal are as follows: 

Table V:2-1. Allowable Slopes 

Soil type 
Height: Depth 
ratio 

Slope 
angle 

Stable Rock Vertical 90° 

Type A ¾:1 53° 

Type B 1:1 45° 

Type C 1½:1 34° 

Type A(short-
term) 

½:1 63° 

(For a maximum excavation depth of 12 ft.) 

Figure V:2-13. Slope Configurations: Excavations in Layered Soils 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-13modal
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Figure V:2-14. Excavations Made in Type A Soil 

 

 
  

 

 

 

 

B. Benching 

There are two basic types of benching, simple and multiple. The type of soil determines the 
horizontal to vertical ratio of the benched side. 

As a general rule, the bottom vertical height of the trench must not exceed 4 ft. (1.2 m) for the 
first bench. Subsequent benches may be up to a maximum of 5 ft. (1.5 m) vertical in Type A soil 
and 4 ft. (1.2 m) in Type B soil to a total trench depth of 20 ft. (6.0 m). All subsequent benches 
must be below the maximum allowable slope for that soil type. For Type B soil, the trench 
excavation is permitted in cohesive soil only. 

 

Figure V:2-15. Excavations Made in Type B Soil 

 

 

 

 

https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-14modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-14modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-14modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-14modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-14modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-14modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-14modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-14modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-14modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-15modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-15modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-15modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-15modal
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-15modal
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SPOIL 

Figure V:2-16. Temporary Spoil 

 

A. Temporary Spoil 

Temporary spoil must be placed no closer than 2 ft. (0.61 m) from the surface edge of the 
excavation, measured from the nearest base of the spoil to the cut. This distance should not be 
measured from the crown of the spoil deposit. This distance requirement ensures that loose 
rock or soil from the temporary spoil will not fall on employees in the trench. 

Spoil should be placed so that it channels rainwater and other run-off water away from the 
excavation. Spoil should be placed so that it cannot accidentally run, slide, or fall back into the 
excavation. 

B. Permanent Spoil 

Permanent spoil should be placed at some distance from the excavation. Permanent spoil is 
often created where underpasses are built or utilities are buried. The improper placement of 
permanent spoil, i.e. insufficient distance from the working excavation, can cause an excavation 
to be out of compliance with the horizontal-to-vertical ratio requirement for a particular 
excavation. This can usually be determined through visual observation. Permanent spoil can 
change undisturbed soil to disturbed soil and dramatically alter slope requirements. 

SPECIAL HEALTH AND SAFETY CONSIDERATIONS 
A. Competent Person  

The designated competent person should have and be able to demonstrate the following: 

a. Training, experience, and knowledge of: 

i. Soil analysis; 

ii. Use of protective systems; and 

iii. Requirements of 29 CFR Part 1926 Subpart P 

b. Ability to detect: 

i. Conditions that could result in cave-ins; 

ii. Failures in protective systems; 

iii. Hazardous atmospheres; and 

https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-16modal
https://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_number=1926#1926_Subpart_P
https://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#fig5-2-16modal
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iv. Other hazards including those associated with confined spaces. 

c. Authority to take prompt corrective measures to eliminate existing and predictable 
hazards and to stop work when required. 

B. Surface Crossing of Trenches 

Surface crossing of trenches should be discouraged; however, if trenches must be crossed, 
such crossings are permitted only under the following conditions: 

a. Vehicle crossings must be designed by and installed under the supervision of a 
registered professional engineer. 

b. Walkways or bridges must be provided for foot traffic. These structures shall: 

i. Have a safety factor of 4; 

ii. Have a minimum clear width of 20 in (0.51 m); 

iii. Be fitted with standard rails; and 

iv. Extend a minimum of 24 in (.61 m) past the surface edge of the trench. 

C. Ingress and Egress 

Access to and exit from the trench require the following conditions: 

a. Trenches 4 ft. or more in depth should be provided with a fixed means of egress. 

b. Spacing between ladders or other means of egress must be such that a worker will 
not have to travel more than 25 ft. laterally to the nearest means of egress. 

c. Ladders must be secured and extend a minimum of 36 in (0.9 m) above the landing. 

d. Metal ladders should be used with caution, particularly when electric utilities are 
present. 

D. Exposure to Vehicles 

Procedures to protect employees from being injured or killed by vehicle traffic include: 

a. Providing employees with and requiring them to wear warning vests or other 
suitable garments marked with or made of reflectorized or high-visibility materials. 

b. Requiring a designated, trained flag person along with signs, signals, and barricades 
when necessary. 

E. Exposure to Falling Loads 

Employees must be protected from loads or objects falling from lifting or digging equipment. 
Procedures designed to ensure their protection include: 

a. Employees are not permitted to work under raised loads. 

b. Employees are required to stand away from equipment that is being loaded or 
unloaded. 

c. Equipment operators or truck drivers may stay in their equipment during loading 
and unloading if the equipment is properly equipped with a cab shield or adequate 
canopy. 

F. Warning Systems for Mobile Equipment 
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The following steps should be taken to prevent vehicles from accidentally falling into the 
trench: 

a. Barricades must be installed where necessary. 

b. Hand or mechanical signals must be used as required. 

c. Stop logs must be installed if there is a danger of vehicles falling into the trench. 

d. Soil should be graded away from the excavation; this will assist in vehicle control 
and channeling of run-off water. 

G. Hazardous Atmospheres and Confined Spaces 

Employees shall not be permitted to work in hazardous and/or toxic atmospheres. Such 
atmospheres include those with: 

a. Less than 19.5% or more than 23.5% oxygen; 

b. A combustible gas concentration greater than 20% of the lower flammable limit; 
and 

c. Concentrations of hazardous substances that exceed those specified in the Threshold 
Limit Values for Airborne Contaminants established by the ACGIH (American 
Conference of Governmental Industrial Hygienists). 

All operations involving such atmospheres must be conducted in accordance with OSHA 
requirements for occupational health and environmental controls (see 29 CFR Part 1926 
Subpart D) for personal protective equipment and for lifesaving equipment (see 29 CFR Part 
1926 Subpart E). Engineering controls (e.g., ventilation) and respiratory protection may be 
required. 

When testing for atmospheric contaminants, the following should be considered: 

a. Testing should be conducted before employees enter the trench and should be done 
regularly to ensure that the trench remains safe. 

b. The frequency of testing should be increased if equipment is operating in the trench. 

c. Testing frequency should also be increased if welding, cutting, or burning is done in 
the trench. 

Employees required to wear respiratory protection must be trained, fit-tested, and enrolled in a 
respiratory protection program. Some trenches qualify as confined spaces. When this occurs, 
compliance with the Confined Space Standard is also required. 

H. Emergency Rescue Equipment 

Emergency rescue equipment is required when a hazardous atmosphere exists or can 
reasonably be expected to exist. Requirements are as follows: 

a. Respirators must be of the type suitable for the exposure. Employees must be 
trained in their use and a respirator program must be instituted. 

b. Attended (at all times) lifelines must be provided when employees enter bell-
bottom pier holes, deep confined spaces, or other similar hazards. 

c. Employees who enter confined spaces must be trained. 

I. Standing Water and Water Accumulation 

https://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_number=1926#1926_Subpart_D
https://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_number=1926#1926_Subpart_D
https://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_number=1926#1926_Subpart_E
https://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_number=1926#1926_Subpart_E
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Methods for controlling standing water and water accumulation must be provided and should 
consist of the following if employees are permitted to work in the excavation: 

a. Use of special support or shield systems approved by a registered professional 
engineer. 

b. Water removal equipment, i.e. well pointing, used, and monitored by a competent 
person. 

c. Safety harnesses and lifelines used in conformance with 29 CFR 1926.104. 

d. Surface water diverted away from the trench. 

e. Employees removed from the trench during rainstorms. 

f. Trenches carefully inspected by a competent person after each rain and before 
employees are permitted to re-enter the trench. 

J. Inspections 

Inspections shall be made by a competent person and should be documented. The following 
guide specifies the frequency and conditions requiring inspections: 

a. Daily and before the start of each shift; 

b. As dictated by the work being done in the trench; 

c. After every rainstorm; 

d. After other events that could increase hazards, e.g. snowstorm, windstorm, thaw, 
earthquake, etc.; 

e. When fissures, tension cracks, sloughing, undercutting, water seepage, bulging at 
the bottom, or other similar conditions occur; 

f. When there is a change in the size, location, or placement of the spoil pile; and 

g. When there is any indication of change or movement in adjacent structures. 

K. Site Assessment Checklist 

1. Is the cut, cavity, or depression a trench or an excavation? 

2. Is the cut, cavity, or depression more than 4 ft. (1.2 m) in depth? 

3. Is there water in the cut, cavity, or depression? 

4. Are there adequate means of access and egress? 

5. Are there any surface encumbrances? 

6. Is there exposure to vehicular traffic? 

7. Are adjacent structures stabilized? 

8. Does mobile equipment have a warning system? 

9. Is a competent person in charge of the operation? 

10. Is equipment operating in or around the cut, cavity, or depression? 

11. Are procedures required to monitor, test, and control hazardous atmospheres? 

12. Does a competent person determine soil type? 

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10667
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13. Was a soil-testing device used to determine soil type? 

14. Is the spoil placed 2 ft. (0.6 m) or more from the edge of the cut, cavity, or depression? 

15. Is the depth 20 ft. (6.1 m) or more for the cut, cavity, or depression? 

16. Has a registered professional engineer approved the procedure if the depth is more 
than 20 ft. (6.1 m)? 

17. Does the procedure require benching or multiple benching? Shoring? Shielding? 

18. If provided, do shields extend at least 18 in (0.5 m) above the surrounding area if it is 
sloped toward the excavation? 

19. If shields are used, is the depth of the cut more than 2 ft (0.6 m) below the bottom of the 
shield? 

20. Are any required surface crossings of the cut, cavity, or depression the proper width and 
fitted with handrails? 

21. Are means of egress from the cut, cavity, or depression no more than 25 ft. (7.6m) from 
the work? 

22. Is emergency rescue equipment required? 

23. Is there documentation of the minimum daily excavation inspection 
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APPENDIX C - EMERGENCY RESPONSE TIPS 

GAS EXPLOSIONS - STEPS TO CONSIDER 

• Park away from the site, preferably upwind. 

• Immediately call dispatch to begin company Emergency Notification Procedure and 

request additional assistance from supervision, crews, fire department, company personnel, 

and media response personnel. 

• Report to Fire Chief or on-site Incident Commander. If house is on fire and there is still a 

strong odor of natural gas, think “gas migration” - there may be many other structures 

involved - implement additional evacuation measures. 

• If there is no odor of natural gas, check surrounding buildings and available openings for 

the presence of natural gas and secure natural gas facilities while awaiting additional help 

and supervision. 

• Remember, it is not history until it is over. Until ignition sources and the natural gas are 

eliminated, there is always a possibility of a second ignition; consider your safety. 

GAS LEAKS - INSIDE INVESTIGATION 

• Turn off or leave cell phones and pagers in vehicle. 

• Turn on and zero Combustible Gas Indicator (CGI) in a natural gas free atmosphere. 

• Knock on the door - do not ring doorbell. 

• Take CGI reading of atmosphere as you enter. 

• 20% LEL (1% gas/air) or greater - Evacuate and move occupants to a safe distance.  

• Do not re-enter. 

• Call dispatch to begin company Emergency Notification Procedure and for additional 

assistance from supervision, fire department and company personnel. 

• Consider evacuating other structures in the vicinity - structures on both sides, front and 

back. 

• Attempt to shut off natural gas at curb valve/meter (outside). 

• Check available openings for the presence of natural gas/bar test. 

• Attempt to eliminate ignition sources - shut off natural gas (outside), get power and 

telephone cut off at poles, transformers, or pedestal a safe distance from the structure. 

• Monitor area until qualified personnel relieve you or the condition no longer exists. 
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GAS LEAKS - OUTSIDE INVESTIGATION 

• Confirm correct address or location. 

• Visibly inspect for evidence of construction activities. 

• Visibly inspect for vegetation damage that may indicate possible natural gas leakage. 

• Check available openings - sewer manholes, telephone manholes, catch basins, water meter 

pits. 

• If % gas readings detected, vent structures if possible. 

• Check additional structures and surrounding buildings - if natural gas readings detected 

in numerous underground structures, consider extreme emergency - take Make safe 

Actions. 

• If no natural gas readings detected in available openings, but underground natural gas 

readings are detected, bar test N, S, E, and W until indications are “zeroed out”. 

• Bar test at foundations of structures in vicinity. 

• If readings are detected at the foundation, follow “Inside Leak” investigation procedures. 

• If hazardous condition is found - natural gas readings in available openings or atmospheric 

natural gas readings inside a structure - call dispatch to begin company Emergency 

Notification Procedure and request additional assistance from supervision, fire department, 

and company personnel. 

• Monitor area until qualified personnel relieve you or the hazardous condition no longer 

exists. 

CARBON MONOXIDE - INSIDE INVESTIGATION 

• Turn on CO detector and zero in a natural gas free atmosphere. 

• Knock on the door. If no answer, check for CO readings around doorjamb, keyhole, mailbox 

slot in door, windows, crawl spaces, etc. If CO readings detected, assume the customer is 

inside and call for assistance from dispatch or 911. 

• If customer answers the door, take readings in atmosphere, if readings are in excess of 

100 PPM, ask customer and anyone else in the house to evacuate.  

• If customer exhibits CO poisoning symptoms - headache, nausea, vomiting, and 

shortness of breath - or they appear confused - call 911. Shut off meter and call for 

assistance to ventilate the building, do not re-enter until CO levels are below 35 PPM. 

• If readings are between 36-100 PPM and customer is suffering CO poisoning 

symptoms, evacuate and call 911. Ventilate the structure and search for source of CO for 

no more than 15 minutes. If source of CO is not found, shut off meter and wait for CO levels 

to drop below 35 PPM before re-entering. 
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• If atmospheric readings are between 10-35 PPM, thoroughly inspect the entire structure to 

determine cause of the CO readings, take the necessary actions to correct the problem and 

ventilate, if necessary. If faulty appliance is shut off and red tagged, advise the customer of 

the findings and obtain the necessary signature. 

• If readings are between 0-10 PPM, question the customer concerning activities prior to the 

visit - car running in the garage, smoking, cooking, etc. Inspect all appliances for proper 

operation and, if nothing is found, this is the base level of the structure. If the nature of the 

call was a detector alarm, check for proper placement and location, for example, near a 

bedroom not in the furnace room, kitchen or near the garage. 

GAS SYSTEM DAMAGE - THIRD-PARTY DAMAGE/DIG-INS 

• Notify dispatch of your arrival on location. Quickly survey the scene and determine the 

nature of the emergency, including the extent of damage and whether natural gas is blowing 

or escaping. Advise dispatch of your findings. Also, advise dispatch whether additional labor 

and equipment are needed and if police and/or fire departments are on the scene. If police 

and/or firefighters are not on the scene, but are needed to assist with traffic control or 

other reasons, advise dispatch. 

• If natural gas piping or equipment has been struck or otherwise damaged, eliminate sources 

of ignition such as smokers, vehicular traffic, etc. and direct bystanders to leave the area. 

• If it appears that natural gas is migrating toward occupied structures or if the damaged 

facility is near occupied structures, ensure that the occupants of these structures are 

evacuated. 

• If there is escaping natural gas, do not remove or direct the removal of motorized vehicles 

or equipment in the immediate vicinity of the damaged piping. 

• If the leak is on a service that is not completely severed, immediately check the structure 

supplied by the service and other structures in the area for natural gas migration and try to 

determine if there may be secondary damage to the piping near the structure or at the main. 

• Check available openings including sewer, telephone, electric, catch basins, and available 

openings for the presence of natural gas. Bar test the area for indications of migrating 

natural gas. 

• Continue monitoring the area for signs of migrating natural gas until you are relieved. 
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APPENDIX D - CASING CHECK PANHANDLE METHOD 

TEMPORARY ANODIC POLARIZATION OF CASING PIPE (PANHANDLE METHOD) 
This method, known as the Panhandle method, uses a DC power source with temporary electrodes 
placed t some distance from a casing. The casing pipe is polarized anodically by supplying DC 
currents in small increments. Although the analysis can be a little more complex, the basic principle 
behind this method is that, if the carrier pipe is electrically shorted to the casing pipe, it will be 
polarized anodically together with the casing pipe. Although this method involves more time and 
effort than most other methods that are currently being used, it represents one of the more reliable 
methods. 

This method also uses an empirically derived equation (2) to calculate the resistance between the 
carrier pipe and the casing pipe, 

 R = {(P/S) - (P/S + I)} - {(C/S) - (C/S + I)}   (1) 

       I applied 

Where, 

 R = resistance (ohms) 

 P/S = pipe-to-soil potential (volts) without the applied current 

 P/S + I = pipe-to-soil potential with temporary anodic current applied to casing pipe (volts) 

 c/s = casing-to-pipe potential (volts) without the applied current 

 c/s + I = casing-to-pipe potential with temporary anodic current applied to casing pipe (volts) 

I applied = the amount of temporary anodic currents (amperes). 

The calculated value of R may, in some instances, have negative value depending upon the four 
potential terms in the equation (1). Regardless of its sign, its absolute value is taken as the 
resistance between the two pipes. 

An empirically established value of 0.08 ohm has been used as a criterion for judging the status of 
the electrical isolation. If the casing to pipe resistance is determined to be less than 0.08 ohm, the 
casing is thought to be shorted and vice versa. If the resistance is very near the value of 0.08 ohm, 
other factors such as the amount of the anodic polarization of the casing and that of the carrier pipe 
(either anodically or cathodically) is considered. No clear criterion seems to have been established 
as to how to analyze the data when the resistance value is close to 0.08 ohm. Although this method 
should be applicable in most cases, it is not capable of unequivocally determining casing shorts. 
This is particularly true when the resistance value approaches   0.08 ohm. A more detailed 
procedure can be found in PRCI L51587.
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APPENDIX E - DESTRUCTIVE TESTING PROCEDURE OF 

POLYETHYLENE FUSIONS 

BUTT FUSION 

The following summarizes the ASTM methods to which the operator and/or user should 

refer for specific qualification requirements 

1. Prepare a sample joint. Sample lengths should be at least 6” or 15 times the minimum wall 
thickness (see Figure I). 

2. Observe the fusion process and verify the recommended procedure for butt fusion is being 
followed. 

3. Visually inspect the sample joint for quality. 

4. Allow the joint to cool completely. 

5. Prepare the sample as shown in Figure I. The sample should be cut lengthwise into at least 
three longitudinal straps with a minimum of 1” or 1.5 times the wall thickness in width. It is 
recommended that four equally spaced strips be cut, one from each quadrant of the pipe. 

6. Visually inspect the cut joint for any indications of voids, gaps, misalignment, or surfaces 
that have not been properly bonded. 

7. Bend each sample at the weld with the inside of the pipe facing out until the ends touch. The 
inside bend radius should be less than the minimum wall thickness of the pipe. In order to 
successfully complete the bend back, a vise may be needed. For thick (>1”) wall pipe, 
contact PolyPipe® Engineering for recommended procedures and test apparatus. 

8. The sample must be free of cracks and separations within the weld location. If failure does 
occur at the weld in any of the samples, cut another sample adjacent to the position the 
failed sample came from and retest. If the second sample fails, then the fusion procedure 
should be reviewed and corrected. After correction, another sample fusion should be made 
per the new procedure and re-tested. 

 

 

BEND BACK TESTING - NO GAPS OR VOIDS 



Illinois 
Operations & Maintenance Procedures Manual 

Appendix E - Destructive Testing Procedure Of Polyethylene Fusions, Page 2 

 
Butt Fusion Bent Strap Test Specimen 

(Reference ASTM F2620) 

ELECTROFUSION 

The following test methods are useful as an evaluation of bonding strength and quality between the 
pipe and fitting. Similar tests can be used as user qualification criteria. As these methods are 
destructive, they are only useful in determining joint quality of a fusion to verify that proper 
procedures were followed. 

The following steps should be used only as a guide for cursory analysis of suspect fittings or fusions, 
this guide should not be considered as proof of long-term performance of pipe and fitting fusions. 

General information regarding a suspect fusion or fitting failure that should be obtained whenever 
possible: 

1. Heating coil ohmic value 

2. ID resistor ohmic value 

3. Label fuse time information 

4. Barcode label information 

5. Fusion download (if possible) 

6. Visible indications of malfunction or preparation errors 

7. Field conditions/Site conditions (weather factors, generator size, etc.) 

8. Fitting Lot number 

9. Fitting production date 

COUPLINGS: 

After all relevant information is gathered; the fitting should be cut and subjected to joint evaluation 
tests. Bend tests, peel tests, and crush tests are helpful in locating fusion weak- nesses. It is 
desirable to obtain x-ray photographs of the fitting before dissection to locate any possible contact 
points of the fusion coil. 
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To prepare a specimen for crush testing, it is necessary to cut the pipe and coupling longitudinally 
in half as near to the centerline of the pipe and coupling as possible. It is desirable to leave at least 
3"(75mm) to 5"(125mm) of pipe length at each end of the coupler. 

Place a specimen half in a vise so that the outermost wire of the fusion zone is approximately 1 1/4" 
(32mm) from the vise jaws, (Figure 1) 

Close the vise jaws until the pipe walls meet, (Figure 2) repeat this process for each end of both 
halves of the coupling. 

Inspect the crushed specimens for separation of the pipe and fitting in the fusion zone. Some minor 
separation (up to 15%) may be seen at the outermost region of the fusion zone, this does not 
constitute failure. Ductile failure of the pipe, fitting, or PE insulation around the wires is acceptable. 
There should be no separation at the fusion interface of the pipe and fitting.  

 

 
 

Figure 1 Figure 2 

 

TAPPING TEES 

Tapping tees should be left intact for crush testing. Pipe lengths can be cut to the edges of the 
fitting base. 

Place the pipe and fitting into a vise so that the jaws are within 1/2" (13mm) of the bottom of 
the saddle, (Figure 3). Close the vise until the pipe walls meet, (Figure 4). 

Inspect the crushed specimens for separation of the pipe and fitting in the fusion zone. Some 
minor separation (up to 15%) may be seen at the outermost region of the fusion zone, this 
does not constitute failure. Ductile failure of the pipe, fitting, or PE insulation around the wires 
is acceptable. There should be no separation at the fusion interface of the pipe and fitting. 
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Figure 3 Figure 4 
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Further evaluations are possible by cutting the fusion area and surrounding pipe and fitting 
materials in thin strips for bend tests. The strips are then placed into a vise, bent directly on the 
fusion interface, and evaluated for separation. The same visual criteria are used for fusion 
evaluation tests as is used for crush tests. 

 
 
Couplings should have four strips cut from the fusion interface at 90o intervals as shown in figure 5. 
The strips should be approximately 1/16"(1.5mm) to 1/8"(3mm) in thickness. 
 

 

Figure 5 
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Figure 6 

Tapping Tees should have four strips cut along the centerline of the pipe through the fitting 
fusion surface and a strip cut from the radial side of each half of the fitting. 

SADDLE FUSION 

SIDEWALL FUSION QUALIFICATION PROCEDURE 

1. Observe the joining process to determine that the proper procedure is being followed. 

2. Visually inspect the joint and compare it to a sample or picture of an acceptable 
joint. 

3. Allow the joint to cool for at least one hour. 

4. Cut the sample through the joint area, lengthwise of the pipe, into at least three straps. 

5. Visually inspect the cut surface of the pipe wall at the joint for voids or unbonded areas. 

6. Bend the sample 180°. 

7. Make another joint if failure occurs or if flaws are observed in the joint. Compare the 
appearance with pictures of poor joints and recheck the procedure. 

Remember 

• Install the proper sidewall and fittings inserts in the fusion unit for the pipe and fittings 
being joined. 

• Be sure correct sidewall adapters are installed on the heater plate. 
• A quality side fusion joint has a uniform, well-aligned appearance all around. 

• Heater plate should be checked periodically with a tempilstik or pyrometer for 
correct surface temperature (475- 500°F). 

• Use of Heating Time Cycle is optional. See page 8. 
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Sidewall Fusion 

2 Inch or Larger Pipe: Acceptable Appearance 

 

Fusion Parameters 

Acceptable fusion joints depend on visual verification of adequate melt and pressure parameters as 
outlined in the Driscopipe 6500 procedure.  
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Sidewall Fusion 

2 Inch or Larger Pipe: Acceptable Appearance 

 

 

Socket Fusion 

The following summarizes the ASTM methods to which the operator and/or user should refer 

for specific qualification requirements 
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1. Prepare a sample joint such as a coupling with pipe socket fused to both ends. The pipe    
should be at least 6” or 15 times the wall thickness in length. 

2. Observe the fusion process and verify the recommended procedure for socket fusion is 
being followed. 

3. Visually inspect the sample joints for quality. 

4. Allow the sample to cool completely (minimum of one hour). 

Figure III 

Socket Fusion Bent Strap Test Specimen 

 

5. Prepare test straps as shown in Figure III. Cut the joints lengthwise into at least three 
longitudinal straps with a minimum of 1” or 1.5 times the wall thickness in width. 

6. Visually inspect the cut joint for any indications of voids, gaps, misalignment, or surfaces 
that have not been fused. 

7. Bend each test strap 180o with the inside of the pipe facing out. 

8. The fusion joint must be free of cracks, voids, gaps, and separations. If failure does occur at 
the weld in any of the samples, then the fusion procedure should be reviewed and 
corrected. After correction, another sample weld should be made per the new procedure 
and retested 
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APPENDIX F - TESTING FOR INDUCED AC ON PIPELINE 

PROCEDURE 
Testing for induced AC on pipeline shall be completed in areas where the pipeline is in proximity 
and parallels High Voltage power lines. Pipeline may need to be re-tested if the high voltage power 
lines capacity is increased. 

Before making any cathodic protection measurements, an equipment check should be performed. 
First, make sure the voltmeter is operating correctly. 

Second, perform a quick check of the half-cell. The liquid inside should be clear and blue. Un-
dissolved crystals should also be present; this insures a super-saturated solution. Finally, make sure 
the porous plug in the end of the half-cell is indeed still porous. A small amount of solution should 
seep out of the plug. Assuming everything is in order: 

1. Using system maps locate sections of pipeline in High Voltage AC corridors. 

2. Locate Test Station inside or near those sections. 

3. If possible, at a minimum obtain an AC pipe to soil voltage reading at each end of the section 
and one reading in the middle of section. 

4. Use the chart below to determine if further testing is needed: 

 
Coating AC Voltage Reading Needed to 

Recommend Further Testing 
Fusion Bonded Epoxy 

≥ 3 V AC 

X-Tru Coat, Coal Tar, Mill Wrap  ≥1 V AC 
 
Further testing would include placing a data logger in areas of high AC voltage to determine the 
max voltage seen on the pipeline, as well as soil resistivity measurement 
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APPENDIX G - PROCEDURE FOR TESTING SOLID STATE 

DECOUPLER OR PCR 
Solid State Decouplers shall be tested once annually not to exceed 15 months. 

Before making any cathodic protection measurements, an equipment check should be performed. 
First, make sure the voltmeter is operating correctly. 

Second, perform a quick check of the half-cell. The liquid inside should be clear and blue. Un-
dissolved crystals should also be present; this insures a super-saturated solution. Finally, make sure 
the porous plug in the end of the half-cell is indeed still porous. A small amount of solution should 
seep out of the plug. Assuming everything is in order: 

With Solid State Decoupler (SSD) in operation: 

1. Measure the DC pipe to soil voltage on the negative terminal using a reference cell. An 
acceptable CP reading will indirectly indicate correct operation with DC isolation. 

2. Measure the AC pipe to soil voltage on the positive and negative terminals using a reference 
cell. These reading should be similar. 

3. Using a DC clamp-on current meter, measure the DC amperage through the positive 
terminal. The reading should be negligible if the SSD is in proper working order and 
blocking the DC current.  

4. Using an AC clamp-on current meter, measure the AC amperage through the positive 
terminal. AC current is indicative of the flow of AC current to the grounding structure.  

5. Record measurements obtained in steps 1 through 4 using table below. 

6. If it is suspected that the SSD has failed in any way, the following test shall be performed. 
Remove the SSD from service by disconnecting the attachment conductors. First, address 
any safety issues such as adding a current-rated bonding jumper between the two 
connection points, wearing insulating gloves, etc. Note that if the device is performing 
mitigation of induced AC voltage, disconnecting the device will leave the structure as an 
open circuit, and the induced voltage on the pipeline may rise to high levels. Therefore, take 
appropriate safety measures before proceeding. Next, momentarily short the device 
terminals to remove any residual charge that may be on the internal capacitor. Connect a 
multi-meter, set to the lowest Ohms scale, across the terminals. If the product is functional, 
the resistance will start at zero ohms and then very slowly increase as the capacitor in the 
decoupler begins to charge from the multi-meter. The test may be discontinued at this 
point, as charging the capacitor can take up to 10 minutes, and it is only necessary to 
observe this general response briefly. If the product is failed, the reading will remain fixed 
and at a very low resistance value, typically a fraction of one Ohm. 

 

 

SSD Test Station

DC Pipe-To-Soil 

Negative Terminal

AC Pipe-To-Soil 

Negative Terminal

AC Pipe-To-Soil 

Positive Terminal

Amps DC       

Positive Terminal

Amps AC       

Positive Terminal

1

2

3
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