




 
 

Attachment #1 
 

 

LGS Responses to CPSD Summary of Inspection Findings 



   SUMMARY OF INSPECTION FINDINGS 
 
A. Audit Findings and Violations  

 
Title 49 CFR, §192.465(d) states: 

 
“Each operator shall take prompt remedial action to correct any deficiencies indicated 
by the monitoring.” 
 
CPSD reviewed Line Segment KC021KB, Compressor Station IJ, and found that the 
cathodic protection on the pipeline did not meet the -850 mV criteria as specified in Title 
CFR Part 192 Appendix D for two consecutive monitoring cycles. Lodi Gas Storage 
recorded annual pipe-to-soil readings of the segment on 5/27/10 (-664 mV) and 6/13/11 
(-707 mV). No readings were noted between the two dates to demonstrate that the 
deficiency was remediated. 
 
On May 19, 1989, the Federal Department of Transpiration (DOT) issued a letter that 
provided an interpretation of Title 49 CFR §192.465.  In the letter the DOT stated that 
cathodic protection deficiencies are expected to be addressed and corrected by the next 
monitoring cycle under normal conditions.  
 
Lodi Gas Storage was in violation of Title 49 CFR §192.465(d) for not taking prompt 
remedial action to correct deficiencies indicated by its monitoring. 
 
LGS Response: 
 
The low pipe-to-soil potentials (-664 mV and -707 mV) on line segment KC021KB were 
caused by two separate issues that were each remediated prior to the next monitoring 
cycle.  Therefore, the low cathodic protection readings recorded in May 2010 and June 
2011 do not constitute a violation of 49 CFR §192.465(d). 
 
LGS contracted Farwest Corrosion Control Company to conduct external corrosion 
control monitoring per §192.465(a).  A detailed description of the monitoring and 
remedial actions as they apply to line segment KC021KB has been provided for your 
reference by Farwest Corrosion Control Company (see Attachment #2). 
 
The cause of low potential on May 27, 2010 was an omitted flange insulator kit on the 6” 
bypass line, and remedial action was completed on June 7, 2011.  This remedial action, 
installation of a flange insulator kit, was documented by LGS on a safe work permit (see 
Attachment #3). 
 
The cause of low potential on June 13, 2011 was an ineffective flange insulator kit on the 
16” inlet to the compressor station, and remedial action was completed on September 22, 
2011.  This remedial action, installation of impressed current cathodic protection systems, 
was detailed in the system commissioning report (see Attachment #4). 



 
 

   
 

In conclusion, the most recent external corrosion control monitoring for line segment 
KC021KB was conducted on June 25, 2012 and shows a pipe-to-soil potential of -1058 
mV (see Attachment #5).  This pipe-to-soil reading meets the -850 mV criteria as 
specified in Title CFR Part 192 Appendix D and corroborates that remedial actions have 
been completed. 

 
B. Recommendations 

 
Title 49 CFR, §192.243(a) states: 
 
“Nondestructive testing of welds must be performed by any process, other than 
trepanning (emphasis added), that will clearly indicate defects that may affect the 
integrity of the weld.” 
 
Lodi Gas Storage’s Procedure 15.02, p.2 states the line quoted above minus the 
underlined portion “other than trepanning”. Although Lodi Gas Storage’s procedure does 
not explicitly state that trepanning is allowed, the procedure also does not explicitly state 
that trepanning is forbidden.  CPSD recommends Lodi Gas Storage explicitly include in 
its procedure that trepanning is not allowed during nondestructive testing of welds. 
 
LGS Response: 
 
The text “other than trepanning” has been added in LGS Operations and Maintenance 
Manual Procedure 15.02 per CPSD’s recommendation. 
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Letter from Farwest Corrosion Control Company 



  
 

 
January 10, 2013 

Job Number JB3363 

 
 

Lodi Gas Storage, LLC 

1520 W Kettleman Lane, Suite A1 

Lodi, California 95242 
 

Attention: Mr. Greg Clark    

 

Subject:  Response to CPUC Finding: 2010 and 2011 Annual Cathodic Protection 

Survey of Cathodic Protection Systems - Lodi Gas Storage Kirby Hills 

Facilities – Solano County, California 

 

BACKGROUND:  

 

A recent audit of the Lodi Gas Storage Kirby Hills facilities by the California Public Utilities 

Commission revealed what appears to be a “finding” of deficient pipe-to-soil potentials at the 

same location on the 16-inch Transmission Pipeline for two consecutive years. However, an 

examination of the reports from the 2010 and 2011 Annual CP Surveys reveals that the 

inadequate potentials at this location are the results of two separate and distinct causes occurring 

at two separate and distinct times. The purpose of this report is to reiterate the documentation of 

the above occurrences. 

 

CATHODIC PROTECTION CRITERIA: 

 

All potential levels measured and recorded are referenced to the criteria for cathodic protection as 

established by the National Association of Corrosion Engineers standard SP0169-2007, Section 6, 

Subsection 6.2.2.1 paragraph 1. 

 

A negative (cathodic) potential of at least 0.850 Volts (850 millivolts) with cathodic protection 

applied, as measured with respect to a saturated copper/copper sulfate (Cu2SO4) reference 

electrode contacting the electrolyte, is considered the criteria for cathodic protection of buried or 

submerged steel structures. Voltage drops other than those across the structure-to-electrolyte 

boundary must be considered for valid interpretation of this voltage measurement. 

 

SURVEY RESULTS & CONCLUSIONS: 

 

Although the survey data sheets may not clearly indicate that the problems with insulating flange 

kits in question are not the same, the text of the 2010 and 2011 reports clearly identifies the 

distinction. The following passage is quoted from the 2010 Annual CP Survey report (bold 

underline added for emphasis): 

 

“16” TRANSMISSION PIPELINE:  

 We began our 2010 survey at the PG&E connection on Birds Landing Road. Pipe-to-soil 

potentials were noted to decrease (become less negative) as we approached the LGS 

Kirby Hills Plant. When we arrived at the plant, we observed that a flange insulator (IF 

kit) was found to have been inadvertently omitted from a six-inch bypass pipeline 

connection to the Transmission Line. This situation is causing current intended to 

protect the pipeline to be consumed by Plant piping and its electrical grounding system. 

All other dielectric fittings tested were found to provide adequate isolation.” 
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and quoted from the 2011 Annual CP Survey: 

 

“16” TRANSMISSION PIPELINE:  

 Although the missing insulating flange kit (IF kit) on a six-inch bypass pipeline 

connection reported during the 2010 Annual Cathodic Protection Survey has been 

replaced, the 16-inch IF kit at the inlet to the Compressor Plant was found to be 

ineffective. This situation is most likely caused by a buildup of electrically conductive 

debris from internal cleaning (pig) runs lodging in the gap between flanges. The 

conductivity of this debris allows current intended to protect the pipeline to be consumed 

by Plant piping and its electrical grounding system.”  

 

CONCLUSIONS AND RECOMMENDATIONS: 

 

1. Although deficient pipe-to-soil potentials on the 16-inch Transmission Pipeline riser at 

the Kirby Hills Compressor Station were recorded during two consecutive annual 

surveys, an examination of the reports for those surveys reveals that the low readings 

were the result of two separate and distinct issues. The missing six-inch insulator was 

installed per Farwest recommendations to address the finding from the 2010 Annual 

Survey. This IF kit was functioning properly at the time of the 2011 survey. However, the 

16-inch insulator had apparently failed in the time between the 2010 and 2011 surveys.  

2. Impressed current CP systems were installed in 2011 to protect buried compressor plant 

piping. The shorted 16-inch insulator is no longer a detriment to the level of protection on 

the Transmission Pipeline as the magnesium anode cathodic protection on the 16-inch 

pipeline is in effect supplemented by the plant CP systems through any shorted insulators. 

3. If ANY modifications or additions to piping are proposed, it is strongly recommended 

that a corrosion engineer review the modifications to insure that the effectiveness of the 

CP system will not be compromised. 

4. The entire CP system should continue to be tested annually by a qualified cathodic 

protection technician or engineer. 

 

We trust that the enclosed information is adequate for your needs.  If you have any questions, or 

if we can assist you in any way, please do not hesitate to call. 

 

Respectfully, 

Farwest Corrosion Control Company 

 
Bill Golden  

NACE Corrosion Technologist #6143 
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Buckeye Pipe Line Services 

9999 Hamilton Blvd. 

TEK #5 

Breiningsville, PA 18031 

 

Attention: Mr. Robert Gable 

 

Subject:  Energize and Commission Cathodic Protection Systems at Lodi Gas Storage 

Kirby Hills Compressor Plant near Suisun City, California 

 

BACKGROUND: 

 

Although the Lodi Gas Storage Kirby Hills Natural Gas Pipelines have been cathodically 

protected since shortly after construction, cathodic protection had not been installed to protect 

underground piping at the Kirby Hills Compressor Plant. Farwest Corrosion Control was 

contracted to perform current requirement testing and to design a CP system to protect soil side 

buried piping at the Kirby Hills Compressor Plant. 

 

On January 18, 2011, Farwest Corrosion Control set up temporary CP systems utilizing a portable 

test rectifier connected to various temporary anode structures and conducted detailed surveys of 

pipe-to-soil potentials to evaluate the response of buried plant piping to CP current. Data from the 

potential surveys were extrapolated to calculate the CP current requirements and to determine 

suitable locations for groundbeds and rectifiers. The final CP design consisted of four semi-deep 

groundbeds of four anodes each, energized by rectifiers. To avoid the need for extensive 

dielectric isolation between piping and electrically grounded structures, the systems were 

designed to be of sufficient capacity to protect buried piping as well as structures connected to the 

Plant electrical grounding grid. With few exceptions the key structures are electrically common to 

the rest of the plant structures through common connections established primarily through the 

plant grounding system, as well as both below and above ground facilities, i.e., overhead pipe 

racks and skid mounted process equipment. As a result, in order to provide corrosion protection 

for the key underground pipelines, other underground structures will receive protective current as 

well. These structures include but are not limited to the following: bare copper grounding grid, 

electrical conduits and concrete rebar. It is estimated that the key structures represent less than 

20% of the total underground structures. Farwest Corrosion Control Company was the successful 

bidder for the installation of the CP system components. 

 

PROJECT SCOPE: 

 
Install four (4) impressed current CP systems around the Lodi Gas Storage Kirby Hills 

Compressor Plant. Project tasks included but were not limited to the following: 

 Install four (4) groundbeds with four high-silicon cast iron anodes each, backfilled with 

carbonaceous backfill (coke breeze) 

 Install four CP rectifiers (furnished by Buckeye), anode junction boxes, cabling, etc.  

 Energize and adjust rectifiers to appropriate levels in order to protect soil side buried 

piping 

 Perform pipe-to-soil potential surveys to evaluate the operational status and make in-field 

adjustments if required 
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SYSTEM DESCRIPTION: 

 

Four (4) separate cathodic protection rectifiers were installed throughout the plant dedicated to 

the underground structures. Each rectifier has a D.C. output capacity of 40 Amperes @ 40 Volts.  

In all cases the rectifier negative leads are connected to Plant piping and therefore to structures 

connected to the plant grounding system. 

 

The original anode design called for four 59 foot deep groundbeds with four anodes each installed 

around the perimeter of the piping intended to be protected. However, hard sandstone was 

encountered at shallower depths at three of the anode locations. As a result, the groundbed 

designs were modified as follows: 

1. North of Switchgear Building: No modifications. This groundbed was drilled to full 

depth (-59’; cement seal from -20’ to surface) and four anodes were installed in a single 

borehole.  

2. West of Compressor Building: Two anodes were installed in a single borehole (-30’; 

cement seal -10’ to surface) and two additional boreholes were drilled, each with a single 

anode (-21’; cement -11’ to surface) and (-19’; cement -10’ to surface). 

3. East of Compressor Building: The shallow depth of the sandstone formation at this 

location necessitated the drilling of four boreholes, each with a single anode (-15’ with  

-9’ seal, -18’ with  -9’ seal, -19’ with -9’ seal, and -19’ with -10’ seal). 

4. East of Gas Dehy Unit: The shallow depth of the sandstone formation at this location 

necessitated the drilling of four boreholes, each with a single anode (-19’ with 10’ seal,  

-19’ with -10’ seal, -18’ with -9’ seal, and -15’ with 9’ seal). 

All anodes were successfully covered in coke breeze and sealed to surface with cement. All 

modifications to the original design depths as well as the less than 20-foot grout seals resulting 

from the decreased depths were inspected and approved by Solano County Inspectors. 

 

METHODS AND PROCEDURES 

 

Prior to energizing the rectifiers, “static” structure-to-soil potentials were measured and recorded 

throughout the plant on risers of the underground pipelines. Potentials were recorded again at 

these same locations after the four rectifiers had been adjusted to their anticipated total output 

current. These locations are noted on the data sheets. 

 

Each rectifier / anode system was tested for the following: 

 D.C. current and voltage output levels. 

 Panel Meter accuracy 

 Individual anode current output 

 

All potentials were measured using a “MC Miller” portable copper/copper sulfate (Cu2SO4) 

reference electrode and a calibrated Fluke 87 digital multimeter. All rectifier and individual anode 

currents were calculated utilizing Ohm’s Law by measuring the millivolt drop across the 

calibrated shunts installed in the rectifiers and anode junction boxes.   

 

CATHODIC PROTECTION CRITERIA 

 

All potential levels measured and recorded are referenced to the criteria for cathodic protection as 

established by the National Association of Corrosion Engineers standard SP0169-2007, Section 6, 

Subsection 6.2.2.1 paragraph 1. 
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A negative (cathodic) potential of at least 850 millivolts with cathodic protection applied, as 

measured with respect to a saturated copper/copper sulphate (Cu2SO4) reference electrode 

contacting the electrolyte, is considered the criteria for cathodic protection of buried or 

submerged steel structures. Voltage drops other than those across the structure-to-electrolyte 

boundary must be considered for valid interpretation of this voltage measurement. 

 

SURVEY RESULTS: 
 

RECTIFIERS AND ANODE BEDS 

 

All rectifiers and anode beds were found to be fully operational and in good repair. Data pertinent 

to rectifier operation can be found on the attached Rectifier Data Sheets. 

 

STRUCTURE TO SOIL POTENTIALS 

 

Plant Structures – Static potentials recorded on the Plant structures were typical of those observed 

on unprotected steel in soil. Differentials observed between potentials measured in various areas 

of the Plant (and commonly interconnected via the electrical grounding system) are a probable 

explanation for the corrosion leaks discovered in 2010.  

 

“ON” Potentials were recorded immediately following the energizing of the rectifiers and were 

observed to be increasing as polarization of the protected structures was taking place. Full 

polarization can be expected to take a minimum of several weeks in a facility of this size. Of the 

194 potential measurements obtained on the plant underground structures, most were already in 

excess of the minimum –850 mV criteria for protection of buried or submerged steel and others 

were observed to be polarizing rapidly.  

 

CONCLUSIONS: 

 

The preliminary pipe-to-soil potential data indicate that the protected structures were either 

protected or in the process of polarizing to protected levels shortly after energizing the CP 

systems. During design testing, the estimated current required to protect the underground piping 

at the facility was 20 Amps. Immediately after startup on September 22, 2011, total system 

current was measured at 20.1 Amps. Once the structures are fully polarized, we anticipate that 

full protection can be achieved with this level of current. Rectifier and anode reserve capacity is 

sufficient for any foreseeable future adjustments. 

 

We trust that the enclosed information is adequate for your needs.  If you have any questions, or 

if we can assist you in any way, please do not hesitate to call. 

 

Respectfully, 

 

Farwest Corrosion Control Company 

  
John C. Bollinger     Bill Golden 

P.E. #CR 937     NACE Corrosion Technologist #6143 
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RECTIFIER DATA SHEET 
Lodi Gas Storage Kirby Hills Compressor Plant 

Suisun City, California 

 

Rectifier #1 

Date Energized: September 22, 2011 Recorded by:  Bill Golden 

Location of Unit:  North of Switchgear Bldg 

Manufacturer:  J A Electronics 

Model Number  CSA I S 

Serial Number:  2110611 

AC Rating:   120/240 Volts 

DC Rating:   40 Volts, 40 Amperes 

Shunt Rating:  50 A = 50 mV 

Tap Settings:  Coarse:  A of D   Fine:  3 of 6 

DC current output:  Ind.: 5.0 A  Meas.: 5.0 A     

DC voltage output  Ind.: 5.0 V Meas.: 4.96 V 

Status:      OK 

 

Anode Outputs (Amps): 

1) 0.8 

2) 0.8 

3) 1.2 

4) 2.8 

 

Rectifier #2 

Date Energized: September 22, 2011 Recorded by:  Bill Golden 

Location of Unit:  West of Compressor Bldg 

Manufacturer:  J A Electronics 

Model Number  CSA I S 

Serial Number:  2110609 

AC Rating:   120/240 Volts 

DC Rating:   40 Volts, 40 Amperes 

Shunt Rating:  50 A = 50 mV 

Tap Settings:  Coarse:  A of D   Fine:  4 of 6 

DC current output:  Ind.: 5.9 A  Meas.: 5.9 A     

DC voltage output  Ind.: 7.2 V Meas.: 7.19 V 

Status:      OK 

 

Anode Outputs (Amps): 

1) 0.5 

2) 0.5 

3) 2.0 

4) 2.8 
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RECTIFIER DATA SHEET 
Lodi Gas Storage Kirby Hills Compressor Plant 

Suisun City, California 

 

Rectifier #3 

Date Energized: September 22, 2011 Recorded by:  Bill Golden 

Location of Unit:  East of Compressor Bldg 

Manufacturer:  J A Electronics 

Model Number  CSA I S 

Serial Number:  2110610 

AC Rating:   120/240 Volts 

DC Rating:   40 Volts, 40 Amperes 

Shunt Rating:  50 A = 50 mV 

Tap Settings:  Coarse:  A of D   Fine:  3 of 6 

DC current output:  Ind.: 5.4 A  Meas.: 5.4 A     

DC voltage output  Ind.: 5.1 V Meas.: 5.13 V 

Status:      OK 

 

Anode Outputs (Amps): 

1) 1.3 

2) 1.3 

3) 1.3 

4) 1.6 

 

Rectifier #4 

Date Energized: September 22, 2011 Recorded by:  Bill Golden 

Location of Unit:  East of Dehy Unit 

Manufacturer:  J A Electronics 

Model Number  CSA I S 

Serial Number:  2110612 

AC Rating:   120/240 Volts 

DC Rating:   40 Volts, 40 Amperes 

Shunt Rating:  50 A = 50 mV 

Tap Settings:  Coarse:  A of D  Fine:  3 of 6 

DC current output:  Ind.: 4.8 A  Meas.: 4.8 A     

DC voltage output  Ind.: 5.3 V Meas.: 5.27 V 

Status:      OK 

 

Anode Outputs (Amps): 

1) 0.6 

2) 0.6 

3) 2.1 

4) 1.5 

 



Lodi Gas Storage

Kirby Hills Compressor Plant
CP System Commissioning Data

Recorded: September 22, 2011

November 22, 2011
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Static P/S ON P/S

Loc. # Structure  (mV)  (mV) Comments

1 16" Pipeline -576 -1072

2 16" Pipeline - Plant side -536 -1048

3 2" S/O 16" Pig Launcher/Receiver -557 -1036

4 6" at BDV-9301 -347 -901

5 6" Pipeline side BDV-9301 -608 -1009

6 6" Plant at BDV-9201 -525 -1036

7 6" Pipeline side BDV-9201 -1405 -1475

8 12" Riser at XV-6102 -547 -1022

9 12" Riser at XV-6103 -539 -854

10 12" Riser at XV-6104 -538 -978

11 12" Riser at XV-6105 -574 -955

12 12" Riser (Blinded) -544 -966

13 12" Riser at ADV-6106 -430 -929

14 12" Riser at loc. # 10, 11, & 13 -586 -987

15 12" Riser SE of Filter/Separator -531 -934

16 12" Riser S of Filter/Separator -504 -1012 Structure lead connection point

17 2" Riser N of Filter/Separator -575 -998

18 4" Riser at SDV-6350 -521 -1053

19 1" Riser N of raised platform -519 -988

20 3" Riser "From PH11 Fuel Skid" -513 -900

21 2" Riser "PH1 Dehy" -499 -900

22 1" Instrument air -523 -912

23 2" at Red relief valve -534 -928

24 4" Riser w of #23 -530 -970

25 2" Riser at SDV-5102 -509 -880

26 2" Riser N of #25 -516 -801

27 12" Riser NW of Large Tower -520 -855

28 12" Riser N of Tower Manifold -547 -885

29 12" NE of Tower -511 -851

30 8" Riser ENE of Tower -509 -881

31 2" E of Tower -534 -913

32 12" SE of W Compressor Bldg -527 -939

33 12" E of #32 -554 -960

34 12" S of XV-5100 -517 -824

35 1" Inst. Air to XV-5100 -526 -833

36 12" N of XV-5100 -557 -840

47 2" Riser of Filter/Separator -493 -836

48 1" Inst Air to Filter/Separator -507 -830

49 2" Riser N of Filter/Separator -499 -830

37 12" Blinded NE of #36 -518 -876

38 12" Riser 10 ft. N of #37 -497 -837

39 Valve Operator 6' W of #38 -497 -830
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40 12" Riser E of #37 & #38 -532 -899

41 3" Riser at BDV-1400 -451 -737

42 1' Inst. Air to BDV-1400 -509 -789

43 8" Riser at XV-1500 -452 -757

44 8" at XV-1200 -502 -832

45 8" at XV-1000 -480 -812

46 1" Inst. Air to XV-1000 & XV-1100 -505 -807

50 4" Riser SW corner of skid -496 -846

51 1" Riser SW corner of skid -488 -818

52 3" Riser S of center skid -415 -816

53 3" Riser E of #52 -479 -818

54 2" SE corner of skid -503 -832

55 Riser S of SDV-6362 -496 -836

56 4" Riser N of Heater -512 -831

57 12" Riser S of XV-6250 -495 -822

58 4" Riser N of skid -494 -825

59 3" Riser at BDV-2400 -493 -775 W of Compressor Bldg.

60 1" Inst. Air to BDV-2400 -491 -768

61 1" Inst. Air to XV-2200 -495 -802

62 8" Riser to XV-2200 -506 -826

63 8" Riser to XV-2000 -489 -835

64 1" Inst. Air to XV-2000 -402 -781

65 1" Inst. Air to Crossover Valve -491 -800

66 2" Riser E of Big Separator -475 -835

67 2" Riser at BDV-6253 -495 -800

68 12" Riser E of #67 -488 -814

69 Valve Operator N of #68 -498 -790

70 12" Riser N of #69 -497 -817

71 2" Riser E of SDV-6252 -492 -843

72 12" Riser at SDV-6252 -507 -859

73 12" Elbow SW of ADV-3010 -512 -853

74 12" Riser N of ADV-3010 -506 -870

75 Valve Operator S of #73 -506 -876

76 4" Riser NE corner of W Comp. Bldg -410 -772

77 3" Riser NE corner of W Comp. Bldg -410 -760

78 3" Riser NE corner of W Comp. Bldg -411 -761

79 3" Riser NE corner of W Comp. Bldg -413 -766

80 2" Riser NE corner of W Comp. Bldg -417 -787

81 3" Riser SE of Pump -427 -791

82 3" Riser N of Air Compressor -507 -1163

83 3" Riser S of Air Receiver -452 -953

84 3" riser N of Air Receiver -422 -781

85 1" Riser NE of #84 -425 -798

86 2" Riser E of #84 -408 -760
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87 S 2" Riser E of #86 -434 -828

88 N 2" Riser NE of #86 -428 -803

89 2" Riser SE corner of Compressor Bldg -446 -776

90 3" Riser SE corner of Compressor Bldg -445 -774

91 10" Riser W of N cooling fans -526 -1484

92 8" Riser W of N cooling fans 525 -1507 Structure lead connection point

93 10" Riser SW corner of N Comp Bldg -440 -984

94 8" Riser W of ADV-4009 -426 -888

95 10" Riser at SDV-4003 -469 -892

96 8" Riser at ADV-4006 -450 -851

97 6" Riser at ADV-4005 -463 -859

98 8" Riser W of SDV-4001 -456 -839

99 12" Riser at SDV-4001 -483 -852

100 6" Riser, S center of N Comp. Bldg -424 -688

101 2" Riser, S center of N Comp. Bldg -429 -673

102 2" Riser, S center of N Comp. Bldg -429 -672

103 2" Riser, S center of N Comp. Bldg -424 -677

104 2" Riser, S center of N Comp. Bldg -424 -677

105 2" Riser, S center of N Comp. Bldg -398 -669

106 2" Riser, S center of N Comp. Bldg -398 -669

107 2" Riser, S center of N Comp. Bldg -347 -664

108 10" Riser at SDV-3001 -476 -783

109 6" Riser E of SDV-3001 -474 -782

110 6" Riser at BDV-3005 -474 -786

111 6" Riser at ADV-3006 -480 -782

112 12" Riser at SDV-3003 -491 -825

113 1" Inst. Air W of Central Line -504 -835

114 2" Riser 6' N of #113 -503 -844

115 6" Riser E of ADV-3009 -484 -783

116 8" Riser E of ADV-3008 -502 -813

117 3" Riser at Pump (SE corner of Bldg) -511 -826

118 6" Riser E side of N Cooling Fans -532 -1713 Structure lead connection point

119 8" Riser E side of N Cooling Fans -538 -1580

120 North Tank -566 -891 -896 inside containment

121 Second North Tank -665 -841

122 Glycol Tank ABJ-7500 -588 -805 Inside Containment: -659/-818

123 NOT USED

124 Lube Oil ABJ-7700 -537 -771 Inside Containment: -255/-456

125 New Coolant ABJ-7600 -549 -816 Inside Containment: -381/-574

126 Used Coolant ABJ-7300 -545 -822 Inside Containment: -415/-670

127 New Lube Oil ABJ-7800 -546 -805 Inside Containment: -406/-681

128 (N) #1 Pump Suction -541 -817

129 #2 Pump Suction -552 -821

130 #3 Pump Suction -533 -789
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131 #4 Pump Suction -526 -790

132 (N) #1 Pump Discharge (E) -376 -571

133 #1 Pump Discharge (W) -464 -730

134 #2 Pump Discharge (E) -410 -632

135 #2 Pump Discharge (W) -471 -732

136 #3 Pump Discharge (E) -432 -670

137 #3 Pump Discharge (W) -478 -752

138 (S) #4 Pump Discharge  -452 -700

139 2" Riser NW of Scrubber (S of pumps) -520 -854

140 16" Riser W of #139 -517 -854

141 1" Riser N end of Filter/Separator (S of #140) -475 -762

142 2" Riser N end of Filter/Separator (S of #140) -474 -760

143 2" Riser N end of Filter/Separator (S of #140) -475 -760

144 Inst. Tubing SE end of Filter/Separator -513 -817

145 N 2" Riser 3' E of #144 -519 -842

146 S 2" Riser 6' N of #145 -504 -822

147 12" Riser W of SDV-6156 -540 -827

148 12" Riser at SDV-6156 -554 -564

149 12" Riser at SDV-9603 (IF Kit) -545 -867

150 12" Riser W of BDV-9604 -598 -980

151 6" Riser at BDV-9604 -597 -1001

152 12" Riser to Field -883 -854

153 3" Riser N of SDV-5151 -513 -789

154 16" Riser at SDV-5151 -496 -757

155 2" Riser at SDV-5152 -506 -782

156 2" Riser 6' S of #155 -540 -854

157 16" Riser to E, S of Large Vessel -531 -806

158 16" Riser to W, S of Large Vessel -496 -757

159 2" Riser from W side of PECO Filter/Separator -523 -828

160 2" Riser SE corner of PECO Filter/Separator -549 -849

161 2" Riser NE of Dehy -548 -883

162 2" Riser NE of Dehy -539 -880

163 2" Riser W side of of Dehy -544 -892

164 2" Riser W side of of Dehy -547 -887

165 2" Riser W side of of Dehy -536 -891

166 16" Riser E of PECO Filter Separator -535 -857

167 W 2" Riser N of Boiler 587 -1028

168 E 2" Riser N of Boiler -593 -1036

169 2" Riser N of Small Boiler -589 -1026

170 1" Riser N of Small Boiler -590 -1026

171 Out of service 1" N of Small Boiler -594 -1065

172 2" Riser to plastic line - E of Vent Stack -562 -940

173 2" Riser N of Small Dehy -533 -899

174 Valve Operator W of Vent Scrubber -507 -893
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175 16" Riser S of PECO Filter/Separator -554 -928

176 12" Pig Launcher/Receiver W of Small Dehy (IF) -571 -1009

177 2" Riser from Pig Launcher/Receiver -587 -1097 Structure lead connection point

178 12" Riser W of Pig Launcher/Receiver -578 -1023

179 12" Riser N of SDV-9200 -572 -1035

180 12" Riser E of SDV-9200 -583 -1097

181 12" Riser W of SDV-9200 583 -1464

182 1" Inst. Air to SDV-9200 -610 -1087

183 12" Riser at XV-5104 -564 -1046

184 4" Riser at BDV-5105 -566 -1007

185 12" Riser at XV-5106 -553 -1008

186 4" Riser N of BDV-5107 -559 -997

187 12" Jumper - Middle N -479 -759

188 12" Jumper - Middle S -475 -780

189 3" Riser N of XV-5106 -550 -931

190 2" Riser W of Small Dehy -548 -947

191 2" Riser W of Small Dehy -547 -947

192 2" Riser W of Small Dehy -556 -945

193 1" Riser W of Small Dehy -556 -947

194 2" Riser W of Small Dehy -556 -946
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CP SURVEY REPORT

BUCKEYE PARTNERS, L.P.

Inspection Remarks
Insulator

P/S
Foreign

P/SCasing P/S
Effective
Static P/S

Structure
IRF

Structure
P/S

Inspection
DateLocation #Location Description

Line Segmt Code and
Pipe

PACIFICDistrict:

651 - LODIResp:

MAINLINESFac Type:

KC021KB KIRBY HILLS TO BIRDS LANDING 16"Line Segmt Name:Line Segmt Code:

-1.025-1.0586/25/2012         0+00  COMPRESSOR STATION IJKC021KB                                 

-0.646-0.7076/13/2011

6" Bypass piping not insulated-0.586-0.6645/27/2010

-0.449-1.4495/14/2009

-0.424-1.4955/9/2008

-0.7266/25/2012         3+00  ANODE TSKC021KB                                 

Remote: Not Recorded-0.726-0.9216/13/2011

Mag output = 62 mA-0.726-0.9505/27/2010

-0.726-1.5485/14/2009

-0.726-1.5785/9/2008

-0.718-0.990-1.1306/25/2012        25+35  KC021KB                                 

R/B: 3.5 mV; R/Y: 3.4 mV; R/W:
0.1 mV ?

-0.718-0.7746/13/2011

-0.718-0.7705/27/2010

-0.718-1.4985/14/2009

-0.718-1.5625/9/2008

-0.752-1.079-1.1816/25/2012        53+41  ANODE TSKC021KB                                 

Remote P/S: -896-0.752-0.8956/13/2011

Mag output = 29 mA-0.752-0.8785/27/2010

-0.752-1.5355/14/2009

-0.752-1.5835/9/2008

-0.733-1.071-1.1986/25/2012       103+41  KC021KB                                 

-0.733-0.8656/13/2011

-0.733-0.8735/27/2010

-0.733-1.5295/14/2009

-0.733-1.5655/9/2008

-0.737-1.180-1.2056/25/2012       126+98  KC021KB                                 

R/B: 3.0 mV; R/Y: 0.1 mV; R/W:
2.9 mV ?

-0.737-0.8646/13/2011

-0.737-0.8935/27/2010

-0.737-1.5425/14/2009

-0.737-1.5775/9/2008

-0.732-1.140-1.2606/25/2012       153+69  ANODE TSKC021KB                                 

Remote P/S: -975-0.732-1.0106/13/2011

Mag output = 16.5 mA-0.732-1.0255/27/2010

-0.732-1.5475/14/2009

-0.732-1.5935/9/2008

-0.729-1.165-1.2516/25/2012       180+40  KC021KB                                 

-0.729-0.9056/13/2011

1/2Page1/11/2013
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Inspection Remarks
Insulator

P/S
Foreign

P/SCasing P/S
Effective
Static P/S

Structure
IRF

Structure
P/S

Inspection
DateLocation #Location Description

Line Segmt Code and
Pipe

-0.729-0.9805/27/2010

-0.729-1.5215/14/2009

-0.729-1.5885/9/2008

-0.727-1.141-1.2556/25/2012       207+26  OLSEN RD - ANODE TSKC021KB                                 

Remote P/S: -951 mV (Olsen Rd
xing)

-0.727-0.9606/13/2011

Mag output = 69 mA-0.727-0.9995/27/2010

-0.727-1.5355/14/2009

-0.727-1.5765/9/2008

-0.739-1.226-1.3186/25/2012       233+60  AT FENCE CORNERKC021KB                                 

At Fence Corner/Tee-0.739-0.9356/13/2011

-0.739-0.9805/27/2010

-0.739-1.5195/14/2009

-0.739-1.5825/9/2008

COULD NOT LOCATE-0.7326/25/2012       259+77  ANODE TSKC021KB                                 

Remote P/S: -1036 mV (Foreign
xing)

-0.732-1.1206/13/2011

Mag output = 25 mA-0.732-1.1005/27/2010

-0.732-1.5455/14/2009

-0.732-1.5855/9/2008

COULD NOT LOCATE-0.7246/25/2012       275+05  KC021KB                                 

R/B: 0.5 mV; R/Y: 0.5 mV; R/W:
0.0 mV ?

-0.724-0.9656/13/2011

-0.724-0.9455/27/2010

-0.724-1.5305/14/2009

-0.724-1.5715/9/2008

-0.736-1.110-1.2236/25/2012       306+70  STORAGE METER STATION - ANODE
TS

KC021KB                                 

Remote P/S: -1018 mV-0.736-1.0486/13/2011

Mag output = 25 mA-0.736-1.1005/27/2010

-0.736-1.5285/14/2009

-0.736-1.5775/9/2008

-1.276-1.172-1.2766/25/2012       308+20  METER STATION IJ - BIRDS LANDINGKC021KB                                 

-1.047-1.0456/13/2011

-1.635-0.9755/27/2010

-0.500-1.5305/14/2009

-0.573-1.5705/9/2008
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