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1 Background 

Xcel Energy (“Xcel”) engaged Campos EPC (“Campos”) to perform cathodic protection (“CP”) testing in 
response to a theorized gas generation issue at Asbury Well #10. This testing was planned to assess the 
following assets in the Grand Junction, CO area:  

a) Asbury Well #10;  
b) Asbury Well #15; and  
c) 625090 - 4" Asbury Well No 10.  

Testing was requested to better understand the requirements of the assets as well as further investigate 
the interaction between Asbury Well #10 and the kml_57 ground bed.   

An overview of the assets can be found in [Figure 1] below.  

 

Figure 1 – Asbury Location Map 

 

Asbury Well #10 was originally found to have excessive building pressure within the surface casing. This 
pressure was vented with an initial gas sample [Figure 3] being collected at the onset of venting. This 
sample was found to contain more than 95% hydrogen. Additional testing was performed by a second 
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laboratory to confirm the lack of methane in the surface casing [Figure 4]. The second laboratory was not 
capable of confirming hydrogen, however a sample of the actual production tubing gas was also sampled 
to use as a comparison [Figure 5]. 

The installation record of Asbury well #10 is provided in Appendix C – Asbury Well #10 Documentation. 

2 Testing 

Testing was conducted 10/21/24-10/23/24. The weather was clear and sunny with highs reaching 71⁰ F 
and lows falling to 34⁰ F.  

Several test point surveys were conducted throughout the Asbury system as part of the overall testing. 
Potentials were captured at each well site on the well piping, the station piping and the pipeline piping. 

 

The following system conditions were recorded: 

1. With the ICCP system operating while the individual station bonding jumpers were removed; 

2. With the ICCP system not operating and depolarized for 12 hours; and 

3. With the ICCP system operating while the individual station bonding jumpers were connected. 

Condition 3 was the state the system was left in at the completion of testing. 

DC pipe-to-soil (P/S) “ON” and “OFF” potential measurements were collected using a multimeter and a 
copper/copper-sulfate (CSE) reference electrode. The reference electrode was verified against a 
calibration [Cu/CuSO4] reference electrode prior to testing. “ON” P/S potential measurements were 
collected while CP was being applied to the structure of interest “OFF” P/S potential measurements were 
collected while interrupting CP to the structure of interest. Test point survey data is outlined in [Table 1] 
below.  

Table 1 –Test Point Survey Data 
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2.1 E-Log-I Testing 

E-log-I testing was performed on the Asbury Well #10 in order to determine the required current for 
cathodic protection. E-log-I testing results were plotted on a semi-logarithmic curve in order to obtain the 
Tafle slope, which allows for determination of required current for cathodic protection. E-log-I testing 
results can be found in [Table 2] below.  

Table 2 – E-log-I Testing Results 

 

 

The semi-logarithmic curve showing the Tafle slope for the E-log-I testing can be found in [Figure 2] below.  
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Figure 2 – E-log-I Plot  

 

 

2.2 Soil Resistivity Testing 

Soil resistivity measurements were collected in the immediate area of the rectifier groundbed using the 
Wenner four-pin method. Pin spacing varied from 5 [FT] spacing to 200 [FT] spacing.  Soil resistivity survey 
methodology can be found in Appendix A – Survey Methodology.  Soil resistivity data is outlined in [Table 
3] below.  

 

 

Table 3 - Soil Resistivity Data  
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3 Additional Findings 

The following additional information was collected while onsite. 

3.1 Carbon Monoxide 

The anode junction box for kml_57 exhibited some sever corrosion internally. A 4-gas monitor was placed 
in the box and the door was closed to test for potential H2S. The 4-gas monitor alarmed with the door 
closed, however when collected it had alarmed on CO. Further gas testing was performed on the surface 
casing of the anode ground bed and the relief valve of the injection well surface casing. Both had high 
concentrations of CO indicated. Local operations and CP staff were present for testing and notified of the 
potential dangers. 

3.2 Well CP 

Pipe-to-soil (P/S) potentials on the isolated Asbury #10 well indicated that some level of CP was still 
present. With the ICCP system operating a temporary bond was made between the station piping and the 
injection well casing. This bond was measured to have 3.5 [A] returning to the ICCP system from the 
injection well. With the ICCP system not operating the same temporary bond was made. This bond was 
measured to have 1.73 [A] of current returning to the well from the station. This testing successfully 
demonstrated that there is some level of galvanic CP on the injection well or casing.  

4 Testing Results Summary 

The following test results summary is presented for consideration with the recommendations made in 
this report. 

Current shift testing indicated that at all stations the pipeline isolation flanges were non-functional 
regardless of the bond status (connected or disconnected).  

Depolarized test point survey demonstrated that -100mV shift is occurring on the Asbury system. 

Using Asbury #10 well as typical, it is assumed that all production wells and/or casings have some level of 
galvanic CP. 

The station and injection wells/casings account for nearly 11 [A] of CP current from the ICCP system. 

E-LOG-I testing indicates between 9 [A] and 12 [A] of CP current required for protection, however the 
presence of galvanic anodes on these structures may have resulted in test error. 

Soil resistivity is in line with the known geography of the area and is favorable for deepwell anode 
installations. 

Kml_57 ground bed is producing or conducting CO gas to the surface. 

5 Recommendations 

The following recommendations are made based on the data presented in this report: 

1. Isolate the remaining production wells on the Asbury system from the gathering pipeline. 

2. Replace the anode junction box at kml_57. When replaced consider either a non-metallic junction 
box, or installing conduit seals on the anode cable conduits to prevent the migration of CO gas. 

3. Consider installing independent CP systems for each production well casing based on the 9 [A] to 12 
[A] current requirement per well. 
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Appendix A – Survey Methodology 

Soil Resistivity Methodology 

Soil Resistivity (SR) measurements shall be collected using the Wenner four-pin method at pin spacings as 

indicated.  When practical, measurements shall be taken with the pins perpendicular to the pipeline. If 

measurements must be taken with the pins parallel to the pipeline, the pins shall be placed offset from 

the pipeline.  

Soil resistance (Ω), which is measured in the field, is converted to soil resistivity (ρ) using the following: 

𝜌 = 191.5 × Ω × 𝑎 

where: 

Ω = measured soil resistance [ohms]; and 

𝑎 = pin spacing [ft]. 
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Appendix B – Gas Samples 

 

Figure 3 – Initial Gas Sample 
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Figure 4 – Confirmation Testing Gas Sample 
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Figure 5 – Comparative Production Tubing Sample 
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Appendix C – Asbury Well #10 Documentation 

 


