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Initial conditions for the parameters described below in Section 7.2 (Analytical Parameters) will 
be developed prior to the injection at the Site. The initial conditions will be used to compare and 
track changes in the monitored data. As described in Appendix H (Emergency and Remedial 
Response Plan), if significant abnormalities are identified compared to the initial condition data, 
additional sampling may be warranted. As described in the notes below Table 5 (Monitoring of 
Groundwater Quality, Pressure, and Geochemical Changes Above the Confining Zone), routine 
quarterly monitoring for a full suite of parameters will occur in the first two years of injection 
activities, followed by semi-annual or annual monitoring, thereafter, as indicated in the table.  

Table 5 (Monitoring of Groundwater Quality, Pressure, and Geochemical Changes Above the 
Confining Zone) shows the planned monitoring methods, locations, and frequencies for 
groundwater quality and geochemical monitoring above the confining zone. Continuous 
monitoring is uninterrupted monitoring where values are extracted at specific pre-defined 
intervals to meet project requirements.  
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7.3 Sampling Methods 

Per 40 CFR 146.90(k), the QASP (Attachment 1) describes the testing and monitoring activities 
conducted for this Site. The monitoring strategy is described in Section B.1 (Sampling Process 
Design) of the QASP. The groundwater sampling methods to be employed, including sampling 
standard operating procedures and sample preservation, are described in Sections B.2.a/b 
(Sampling Standard Operating Procedures) and B.2.g (Sample Preservation), respectively. 
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7.4 Laboratory to Be Used/Chain of Custody Procedures 

An accredited third-party laboratory will be used to analyze samples and will adhere to 
standardized procedures for gas chromatography, mass spectrometry, detector tubes, and photo 
ionization. Once a third-party laboratory is chosen, this section will be updated with the 
laboratory’s name. Detection limits are included on Table A.6 (Summary of Analytical and Field 
Parameters for Groundwater Samples Above the Confining Zone) of the QASP (Attachment 1), 
while chain of custody procedures are described in Section B.3.e (Sample Chain of Custody). 

8 EXTERNAL MECHANICAL INTEGRITY TESTING [40 CFR 146.89(c), 40 CFR 
146.90(e)] 

BP will conduct at least one of the tests presented on Table 7 (Mechanical Integrity Testing) 
periodically during injection as part of external Mechanical Integrity Testing (MIT) required by 
40 CFR 146.89(c) and 40 CFR 146.90(e). BP will also conduct an external MIT prior to injection 
well plugging and after the cessation of injection. 

8.1 Testing Location and Frequency 

External MITs will be completed to demonstrate the external integrity of the injection wells. 
During injection, at least one of the tests on Table 7 (Mechanical Integrity Testing) will be 
completed annually, prior to the anniversary date of authorization of injection. External MITs 
may also be completed on monitoring wells if routine testing data indicates potential issues with 
the integrity of a monitoring well. 

Table 7. Mechanical Integrity Testing 
Test Description Location 
Temperature Log Along wellbore using DTS or wireline well log 
Noise Log Wireline well log 
Oxygen Activation Log Wireline well log 
Notes:  
DTS – distributed temperature sensing 

8.2 Testing Details—Description of MITs That May Be Employed 

The following general procedures will be followed for the logs listed on Table 7 (Mechanical 
Integrity Testing): 

• Move in and rig up wireline logging unit.

• Assemble the temperature log, oxygen activation log, or noise logging tool.

• Rig up wireline pressure control equipment and test for leaks.

• Run in the hole with tools to plug back total depth and log to surface per industry cased-
hole standards.

• Recover tools and rig down.
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8.2.3 Noise Logging 
Noise logging data will be recorded across the wellbore from surface down to primary caprock 
according to an industry-accepted procedure to ensure the mechanical integrity of the casing of 
each injection well. Noise logging will be carried out while injection is occurring. 

8.2.4 Oxygen Activation Logging 
Oxygen activation log data will be recorded across the wellbore from confining caprock to 
surface according to industry-accepted procedures. This logging data will be used to ensure 
mechanical integrity of the casing of the injection wells. This log will be performed while 
injection is ongoing. 

9 PRESSURE FALL-OFF TESTING [40 CFR 146.90(F)] 

BP will perform pressure fall-off tests during injection as described below to meet the 
requirements of 40 CFR 146.90(f). 

9.1 Testing Location and Frequency 

Pressure fall-off testing will be performed: 

1. During injection, at least once every five years;

2. Potentially at other stages during routine or required well maintenance periods; and

3. At the end of the injection period.
In accordance with 40 CFR 146.91 and specifically 40 CFR 146.91(b)(3), results of the fall-off 
tests will be submitted to the UIC Program Director. 

9.2 Testing Details 

In addition to the general procedures described in Section 8.2 (Testing Details – Description of 
the MITs That May Be Employed) above, BP will perform the following procedures for the 
pressure fall-off testing: 

1. The pressure fall-off test period will have an injection period followed by a period of no-
injection (or shut-in).

2. The standard stream of captured CO2 will be used during the injection period preceding
the shut-in portion of the fall-off tests.

4. The injection rate will be held constant prior to the fall-off test. If this rate causes
relatively large changes in bottomhole pressure, the rate may be decreased.
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Schedule and Criteria) in Appendix B (Area of Review and Corrective Action Plan) for how 
pressure monitoring data and analysis will be used to history-match modeled results and update 
forward model predictions to support the non-endangerment demonstration. 

Table 9 (Pressure Front Monitoring Activities) presents the methods that BP will use to monitor 
the position of the pressure front, including the activities, locations, and frequencies. A 
frequency that is continuous refers to uninterrupted monitoring where values are extracted at 
specific pre-defined intervals to meet project requirements. Quality assurance procedures for 
these methods are presented in the QASP (Attachment 1). 

11 SURFACE AIR MONITORING OR SOIL GAS MONITORING [40 CFR 146.90(h)] 

If surface air monitoring and/or soil gas monitoring is required by the UIC Program Director 
under 40 CFR 146.90(h), this Plan will be updated. 

12 PERIODIC REVIEW OF TESTING AND MONITORING PLAN [40 CFR 146.90(j)] 

At a frequency of no less than once every five years, BP will periodically review this Plan in 
accordance with 40 CFR 146.90(j). The review will incorporate monitoring data, operational 
data, and the most recent AoR reevaluation performed under 40 CFR 146.84(e). 

Based on the review, BP will submit to the UIC Program Director an amended Plan or a 
demonstration that no amendment to the Plan is needed within one year of an AoR reevaluation 
as required under 40 CFR 146.90(j)(1). Circumstances that could cause a more frequent review 
include significant changes to the Site or the request of the UIC Program Director. 
BP understands that any amendments to this Plan must be approved by the UIC Program 
Director, must be incorporated into the permit, and are subject to the permit modification 
requirements at 40 CFR 144.39 or 40 CFR 144.41, as appropriate. 
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ATTACHMENT 1 
QUALITY ASSURANCE AND SURVEILLANCE PLAN 




