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List of Acronyms/Abbreviations 

AoR  Area of Review 
CCS  Carbon Capture and Sequestration 
CFR  Code of Federal Regulations 
CO2  Carbon Dioxide 
CT  Computerized Tomography 
DAS  Distributed Acoustic Sensor 
DTS  Distributed Temperature Sensor 
EPA  Environmental Protection Agency 
FT-BGS Feet Below Ground Surface 
FOT  Pressure Fall-off Test 
MIT  Mechanical Integrity Test 
pH  Potential of Hydrogen (acidity or basicity of aqueous solutions) 
PNC  Pulsed Neutron Capture 
TBD  To Be Determined 
UIC  Underground Injection Control 
USDW  Underground Source of Drinking Water 
VSP  Vertical Seismic Profile 
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A. Introduction 

The pre-operational testing program is limited to data collected during drilling and completion of 
the injection wells for the purpose of ensuring conformance with the testing standards in 40 CFR 
146.87 and 16 TAC 5.203(f) and the construction standards in 40 CFR 146.86 and 16 TAC 
5.203(e). The testing program includes a combination of logs, surveys, cores, reservoir testing and 
integrity testing to provide site-specific subsurface data and to establish a baseline against which 
future measurements may be compared. Testing and monitoring activities, which will be 
conducted during the injection and post-injection phases are described in the Testing and 
Monitoring Plan (Section 7). If deemed necessary to enhance injectivity, a Stimulation Program 
is provided in Section 4 in conformance with 40 CFR 146.82(a)(9).    

 
Notification of each step of the pre-operational testing plan will be provided to the UIC Program 
Director for witness opportunity. In accordance with 40 CFR 146.87(f), Sugarberry CCS, LLC 
will provide the UIC Program Director with the opportunity to witness all logging and testing by 
this subpart. Sugarberry CCS, LLC will submit a schedule of such activities a minimum of 30 days 
prior to conducting the first test and submit any changes to the schedule 30 days prior to the next 
scheduled test. The results of the testing activities will be documented in a report and submitted to 
the UIC Program Director within 30 days after the well drilling and testing activities have been 
completed. 

As discussed in the Site Characterization Narrative (Section 1), existing local geologic data are 
limited for the proposed sequestration complex. Results of pre-operational testing will be used to 
confirm assumptions made through correlation of these currently available geologic data to reduce 
uncertainty in the geologic characterization and model inputs. Sugarberry CCS, LLC understands 
that if pre-operational data conflict with geologic characterization data and model inputs presented 
in this application, revisions to the computational model and the Area of Review (AoR) will be 
necessary prior to obtaining approval to initiate injection.   

B. Pre-Injection Testing Plan  

The following tests and logs will be conducted during drilling, casing installation and after casing 
installation in accordance with 40 CFR 146.87, detailed below and specified for either or both 
injection and deep monitoring wells. Tests and procedures are summarized herein and  described 
in greater detail in the Injection Well Construction Plan (Section 4). Table 5-1 summarizes pre-
injection testing for the proposed Sugarberry CCS Hub injection and monitoring wells. A figure 
depicting the location of all wells is provided in the Testing and Monitoring Plan (Section 7).  
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B.3. Fluid Samples and Analyses 

Prior to injection, Sugarberry CCS, LLC will collect representative fluid samples from the 
injection zones via the injection and deep monitoring wells required under 40 CFR 146.87(d). 
Samples will yield information necessary for geochemical analysis and characterization to: a) 
demonstrate compatibility of the formation fluids with injected CO2; b) examine potential for 
geochemical interactions and resulting effects on storage capacity, and; c) verify that the injection 
zones are not underground sources of drinking water (USDW). Samples will be analyzed by a 
certified laboratory and parameters will include but not be limited to fluid temperature, pH, and 
conductivity. Sugarberry CCS, LLC will also measure reservoir pressure and static fluid level in 
the injection zones.  
 

B.4. Formation Samples and Analyses 
 
In accordance with 40 CFR 146.87(b), Sugarberry CCS, LLC will collect whole cores during the 
drilling of the in-zone monitoring wells to characterize the injection and confining zones. These 
data will be supplemented by sidewall cores obtained from the injection wells and will collectively 
provide confirmation that the injection zones will support the proposed injection schedule and that 
the caprock will be sufficient as a primary confining zone for the project.  
 
Whole cores will be collected in core barrels of approximately four (4) inches in diameter and ten 
(10) or more feet in length, outfitted with a core bit appropriate for the formation(s). Sidewall cores 
will be approximately one (1) inch in diameter. The depths of the intervals to be cored will be 
selected based on evaluation of rock cuttings and will be analyzed by a laboratory specializing in 
core analyses. Analyses will include fluid saturation, porosity, grain density, sieve analysis, 
horizontal and vertical permeability, x-ray diffraction, computerized tomography (CT) scan, 
acoustic velocity, compressive strength testing, steady state permeability, mercury injection 
capillary pressure, resistivity, and fracture pressure. Core handling procedures will be conducted 
in accordance with the “Sample Examination Manual,” Methods in Exploration Series published 
by the American Association of Petroleum Geologists, or equivalent. The core analyses will be 
provided to the UIC Program Director. 
 
Table 5-2 presents the solid phase data collected from cores to be used for varying site 
characterization activities within the AoR.  
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B.8. Internal Mechanical Integrity 
 
Internal mechanical integrity will be performed via a standard annulus pressure test to confirm the 
well’s ability to maintain pressure in the fluid-filled annular space between the tubing and casing. 
As described in EPA’s guidance for standard annulus pressure tests, the annular space will be 
pressurized, and pressure readings will be recorded for a minimum of one (1) hour. Internal 
mechanical integrity will be confirmed if the pressure gain or loss does not exceed 3% of the initial 
test pressure.  

B.9. External Mechanical Integrity 
 
External mechanical integrity will be performed using temperature logs, fiber optic monitoring, 
and casing inspection logs to confirm that there are no external influences on the cemented long 
string casing. While fiber optics will sense downhole acoustic changes, temperature logs may 
also be used to identify fluid movement through the confining zone adjacent to the well borehole 
and can identify casing leaks. Noise logs or pulsed neutron capture (PNC) logs may be used if 
anomalies are identified in the temperature logs. Data from the logging runs will be used to 
determine the extent of CO2 migration, if any, and if the integrity of the well casing and/or cement 
has been compromised.   
 

B.10. Pressure Fall-Off Testing 
 
Hydrologic characteristics of the storage reservoir can be determined by conducting pressure fall-
off testing. This test measures the relative time lapse between pressure fall-off in a stressed 
reservoir against the ambient formation pressure.  
 

B.11. Injection or Pump Testing 
 
Injection testing provides hydrogeologic characteristics of the injection zone and validates the 
numerical modeling used to estimate the lateral extents of the AoR. Freshwater will be injected 
into the well at a constant and measured rate. The injectivity test may be conducted as a constant 
rate test or at incrementally increasing rates (step-rate testing) to determine the pressure response 
within the injection interval. Data obtained from step-rate testing will be used to validate the 
calculations of formation fracture pressure at the top of the injection zone (conservatively 
correlative to the base of the confining zone). 

C. Reporting  

All test records and reports, prepared by knowledgeable analysts, will be provided to the UIC 
Program Director within 30 days of testing, in accordance with 40 CFR 146.91(b) and 16 TAC 
5.207(a)(1). Reports will include but not be limited to: date and time of each test, results and 
interpretations, assumptions, analytical methods, quality assurance information, tabular and/or 
graphic data, photographs, descriptions of sampling equipment, sampling methodology, sample 
preservation methods, calibration records, and any changes in interpretation of injectivity and 
storage potential based on test results.   
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