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American Society of Mechanical Engi-

neers (ASME), the American Petro-

leum Institute (API), and the North 

American Energy Standards Board 

(NAESB). 

(4) You must ensure that any flow 

meter calibrations performed are Na-

tional Institute of Standards and Tech-

nology (NIST) traceable. 

(f) General. 
(1) If you measure the concentration 

of any CO2 quantity for reporting, you 

must measure according to one of the 

following. You may use an appropriate 

standard method published by a con-

sensus-based standards organization if 

such a method exists or an industry 

standard practice. 

(2) You must convert all measured 

volumes of CO2 to the following stand-

ard industry temperature and pressure 

conditions for use in Equations RR–2, 

RR–5 and RR–8 of this subpart: Stand-

ard cubic meters at a temperature of 60 

degrees Fahrenheit and at an absolute 

pressure of 1 atmosphere. 

(3) For 2011, you may follow the pro-

visions of § 98.3(d)(1) through (2) for 

best available monitoring methods 

only for parameters required by para-

graphs (a) and (b) of § 98.443 rather than 

follow the monitoring requirements of 

paragraph (a) of this section. For pur-

poses of this subpart, any reference to 

the year 2010 in § 98.3(d)(1) through (2) 

shall mean 2011. 

[75 FR 75078, Dec. 1, 2010, as amended at 76 

FR 73906, Nov. 29, 2011] 

§ 98.445 Procedures for estimating 
missing data. 

A complete record of all measured 

parameters used in the GHG quantities 

calculations is required. Whenever the 

monitoring procedures cannot be fol-

lowed, you must use the following 

missing data procedures: 

(a) A quarterly flow rate of CO2 re-

ceived that is missing must be esti-

mated as follows: 

(1) Another calculation methodology 

listed in § 98.444(a)(1) must be used if 

possible. 

(2) If another method listed in 

§ 98.444(a)(1) cannot be used, a quarterly 

flow rate value that is missing must be 

estimated using a representative flow 

rate value from the nearest previous 

time period. 

(b) A quarterly mass or volume of 

contents in containers received that is 

missing must be estimated as follows: 

(1) Another calculation methodology 

listed in § 98.444(a)(2) must be used if 

possible. 

(2) If another method listed in 

§ 98.444(a)(2) cannot be used, a quarterly 

mass or volume value that is missing 

must be estimated using a representa-

tive mass or volume value from the 

nearest previous time period. 

(c) A quarterly CO2 concentration of 

a CO2 stream received that is missing 

must be estimated as follows: 

(1) Another calculation methodology 

listed in § 98.444(a)(3) must be used if 

possible. 

(2) If another method listed in 

§ 98.444(a)(3) cannot be used, a quarterly 

concentration value that is missing 

must be estimated using a representa-

tive concentration value from the near-

est previous time period. 

(d) A quarterly quantity of CO2 in-

jected that is missing must be esti-

mated using a representative quantity 

of CO2 injected from the nearest pre-

vious period of time at a similar injec-

tion pressure. 

(e) For any values associated with 

CO2 emissions from equipment leaks 

and vented emissions of CO2 from sur-

face equipment at the facility that are 

reported in this subpart, missing data 

estimation procedures should be fol-

lowed in accordance with those speci-

fied in subpart W of this part. 

(f) The quarterly quantity of CO2 pro-

duced from subsurface geologic forma-

tions that is missing must be esti-

mated using a representative quantity 

of CO2 produced from the nearest pre-

vious period of time. 

(g) You must estimate the mass of 

CO2 emitted by surface leakage that is 

missing as required by your approved 

MRV plan. 

(h) You must estimate other missing 

data as required by your approved 

MRV plan. 

[75 FR 75078, Dec. 1, 2010, as amended at 76 

FR 73906, Nov. 29, 2011] 

§ 98.446 Data reporting requirements. 
In addition to the information re-

quired by § 98.3(c), report the informa-

tion listed in this section. 
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(a) If you receive CO2 by pipeline, re-

port the following for each receiving 

flow meter: 

(1) The total net mass of CO2 received 

(metric tons) annually. 

(2) If a volumetric flow meter is used 

to receive CO2 report the following un-

less you reported yes to paragraph 

(a)(4) of this section: 

(i) The volumetric flow through a re-

ceiving flow meter at standard condi-

tions (in standard cubic meters) in 

each quarter. 

(ii) The volumetric flow through a re-

ceiving flow meter that is redelivered 

to another facility without being in-

jected into your well (in standard cubic 

meters) in each quarter. 

(iii) The CO2 concentration in the 

flow (volume percent CO2 expressed as 

a decimal fraction) in each quarter. 

(3) If a mass flow meter is used to re-

ceive CO2 report the following unless 

you reported yes to paragraph (a)(4) of 

this section: 

(i) The mass flow through a receiving 

flow meter (in metric tons) in each 

quarter. 

(ii) The mass flow through a receiv-

ing flow meter that is redelivered to 

another facility without being injected 

into your well (in metric tons) in each 

quarter. 

(iii) The CO2 concentration in the 

flow (weight percent CO2 expressed as a 

decimal fraction) in each quarter. 

(4) If the CO2 received is wholly in-

jected and not mixed with any other 

supply of CO2, report whether you fol-

lowed the procedures in § 98.444(a)(4). 

(5) The standard or method used to 

calculate each value in paragraphs 

(a)(2) through (a)(3) of this section. 

(6) The number of times in the re-

porting year for which substitute data 

procedures were used to calculate val-

ues reported in paragraphs (a)(2) 

through (a)(3) of this section. 

(7) Whether the flow meter is mass or 

volumetric. 

(8) A numerical identifier for the flow 

meter. 

(b) If you receive CO2 in containers, 

report: 

(1) The mass (in metric tons) or vol-

ume at standard conditions (in stand-

ard cubic meters) of contents in con-

tainers received in each quarter. 

(2) The concentration of CO2 of con-

tents in containers (volume or wt. per-

cent CO2 expressed as a decimal frac-

tion) in each quarter. 

(3) The mass (in metric tons) or vol-

ume (in standard cubic meters) of con-

tents in containers that is redelivered 

to another facility without being in-

jected into your well in each quarter. 

(4) The net mass of CO2 received (in 

metric tons) annually. 

(5) The standard or method used to 

calculate each value in paragraphs 

(b)(1) and (b)(2) of this section. 

(6) The number of times in the re-

porting year for which substitute data 

procedures were used to calculate val-

ues reported in paragraphs (b)(1) and 

(b)(2) of this section. 

(c) If you use more than one receiv-

ing flow meter, report the total net 

mass of CO2 received (metric tons) 

through all flow meters annually. 

(d) The source of the CO2 received ac-

cording to the following categories: 

(1) CO2 production wells. 

(2) Electric generating unit. 

(3) Ethanol plant. 

(4) Pulp and paper mill. 

(5) Natural gas processing. 

(6) Gasification operations. 

(7) Other anthropogenic source. 

(8) Discontinued enhanced oil and gas 

recovery project. 

(9) Unknown. 

(e) Report the date that you began 

collecting data for calculating total 

amount sequestered according to 

§ 98.448(a)(7) of this subpart. 

(f) Report the following. If the date 

specified in paragraph (e) of this sec-

tion is during the reporting year for 

this annual report, report the following 

starting on the date specified in para-

graph (e) of this section. 

(1) For each injection flow meter 

(mass or volumetric), report: 

(i) The mass of CO2 injected (metric 

tons) annually. 

(ii) The CO2 concentration in flow 

(volume or weight percent CO2 ex-

pressed as a decimal fraction) in each 

quarter. 

(iii) If a volumetric flow meter is 

used, the volumetric flow rate at 

standard conditions (in standard cubic 

meters) in each quarter. 
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(iv) If a mass flow meter is used, the 

mass flow rate (in metric tons) in each 

quarter. 

(v) A numerical identifier for the 

flow meter. 

(vi) Whether the flow meter is mass 

or volumetric. 

(vii) The standard used to calculate 

each value in paragraphs (f)(1)(ii) 

through (f)(1)(iv) of this section. 

(viii) The number of times in the re-

porting year for which substitute data 

procedures were used to calculate val-

ues reported in paragraphs (f)(1)(ii) 

through (f)(1)(iv) of this section. 

(ix) The location of the flow meter. 

(2) The total CO2 injected (metric 

tons) in the reporting year as cal-

culated in Equation RR–6 of this sub-

part. 

(3) For CO2 emissions from equipment 

leaks and vented emissions of CO2, re-

port the following: 

(i) The mass of CO2 emitted (in met-

ric tons) annually from equipment 

leaks and vented emissions of CO2 from 

equipment located on the surface be-

tween the flow meter used to measure 

injection quantity and the injection 

wellhead. 

(ii) The mass of CO2 emitted (in met-

ric tons) annually from equipment 

leaks and vented emissions of CO2 from 

equipment located on the surface be-

tween the production wellhead and the 

flow meter used to measure production 

quantity. 

(4) For each separator flow meter 

(mass or volumetric), report: 

(i) CO2 mass produced (metric tons) 

annually. 

(ii) CO2 concentration in flow (vol-

ume or weight percent CO2 expressed as 

a decimal fraction) in each quarter. 

(iii) If a volumetric flow meter is 

used, volumetric flow rate at standard 

conditions (standard cubic meters) in 

each quarter. 

(iv) If a mass flow meter, mass flow 

rate (metric tons) in each quarter. 

(v) A numerical identifier for the 

flow meter. 

(vi) Whether the flow meter is mass 

or volumetric. 

(vii) The standard used to calculate 

each value in paragraphs (f)(4)(ii) 

through (f)(4)(iv) of this section. 

(viii) The number of times in the re-

porting year for which substitute data 

procedures were used to calculate val-

ues reported in paragraphs (f)(4)(ii) 

through (f)(4)(iv) of this section. 

(5) The entrained CO2 in produced oil 

or other fluid divided by the CO2 sepa-

rated through all separators in the re-

porting year (weight percent CO2 ex-

pressed as a decimal fraction) used as 

the value for X in Equation RR–9 of 

this subpart and as determined accord-

ing to your EPA-approved MRV plan. 

(6) Annual CO2 produced in the re-

porting year as calculated in Equation 

RR–9 of this subpart. 

(7) For each leakage pathway 

through which CO2 emissions occurred, 

report: 

(i) A numerical identifier for the 

leakage pathway. 

(ii) The CO2 (metric tons) emitted 

through that pathway in the reporting 

year. 

(8) Annual CO2 mass emitted (metric 

tons) by surface leakage in the report-

ing year as calculated by Equation RR– 

10 of this subpart. 

(9) Annual CO2 (metric tons) seques-

tered in subsurface geologic formations 

in the reporting year as calculated by 

Equation RR–11 or RR–12 of this sub-

part. 

(10) Cumulative mass of CO2 (metric 

tons) reported as sequestered in sub-

surface geologic formations in all years 

since the well or group of wells became 

subject to reporting requirements 

under this subpart. 

(11) Date that the most recent MRV 

plan was approved by EPA and the 

MRV plan approval number that was 

issued by EPA. 

(12) An annual monitoring report 

that contains the following compo-

nents: 

(i) A narrative history of the moni-

toring efforts conducted over the pre-

vious calendar year, including a listing 

of all monitoring equipment that was 

operated, its period of operation, and 

any relevant tests or surveys that were 

conducted. 

(ii) A description of any changes to 

the monitoring program that you con-

cluded were not material changes war-

ranting submission of a revised MRV 

plan under § 98.448(d). 

(iii) A narrative history of any moni-

toring anomalies that were detected in 
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the previous calendar year and how 

they were investigated and resolved. 

(iv) A description of any surface 

leakages of CO2, including a discussion 

of all methodologies and technologies 

involved in detecting and quantifying 

the surface leakages and any assump-

tions and uncertainties involved in cal-

culating the amount of CO2 emitted. 

(13) If a well is permitted under the 

Underground Injection Control pro-

gram, for each injection well, report: 

(i) The well identification number 

used for the Underground Injection 

Control permit. 

(ii) The Underground Injection Con-

trol permit class. 

(14) If an offshore well is not subject 

to the Safe Drinking Water Act, for 

each injection well, report any well 

identification number and any identi-

fication number used for the legal in-

strument authorizing geologic seques-

tration. 

[75 FR 75078, Dec. 1, 2010, as amended at 76 

FR 73906, Nov. 29, 2011] 

§ 98.447 Records that must be re-
tained. 

(a) You must follow the record reten-

tion requirements specified by § 98.3(g). 

In addition to the records required by 

§ 98.3(g), you must retain the records 

specified in paragraphs (a)(1) through 

(7) of this section, as applicable. You 

must retain all required records for at 

least 3 years. 

(1) Quarterly records of CO2 received, 

including mass flow rate of contents of 

containers (mass or volumetric) at 

standard conditions and operating con-

ditions, operating temperature and 

pressure, and concentration of these 

streams. 

(2) Quarterly records of produced CO2, 

including mass flow or volumetric flow 

at standard conditions and operating 

conditions, operating temperature and 

pressure, and concentration of these 

streams. 

(3) Quarterly records of injected CO2 
including mass flow or volumetric flow 

at standard conditions and operating 

conditions, operating temperature and 

pressure, and concentration of these 

streams. 

(4) Annual records of information 

used to calculate the CO2 emitted by 

surface leakage from leakage path-

ways. 

(5) Annual records of information 

used to calculate the CO2 emitted from 

equipment leaks and vented emissions 

of CO2 from equipment located on the 

surface between the flow meter used to 

measure injection quantity and the in-

jection wellhead. 

(6) Annual records of information 

used to calculate the CO2 emitted from 

equipment leaks and vented emissions 

of CO2 from equipment located on the 

surface between the production well-

head and the flow meter used to meas-

ure production quantity. 

(7) Any other records as specified for 

retention in your EPA-approved MRV 

plan. 

(b) You must complete your moni-

toring plans, as described in § 98.3(g)(5), 

by April 1 of the year you begin col-

lecting data. 

[75 FR 75078, Dec. 1, 2010, as amended at 76 

FR 73906, Nov. 29, 2011] 

§ 98.448 Geologic sequestration moni-
toring, reporting, and verification 
(MRV) plan. 

(a) Contents of MRV plan. You must 

develop and submit to the Adminis-

trator a proposed MRV plan for moni-

toring, reporting, and verification of 

geologic sequestration at your facility. 

Your proposed MRV plan must contain 

the following components: 

(1) Delineation of the maximum mon-

itoring area and the active monitoring 

areas. The first period for your active 

monitoring area will begin from the 

date determined in your MRV plan 

through the date at which the plan 

calls for the first expansion of the mon-

itoring area. The length of each moni-

toring period can be any time interval 

chosen by you that is greater than 1 

year. 

(2) Identification of potential surface 

leakage pathways for CO2 in the max-

imum monitoring area and the likeli-

hood, magnitude, and timing, of sur-

face leakage of CO2 through these path-

ways. 

(3) A strategy for detecting and quan-

tifying any surface leakage of CO2. 

(4) A strategy for establishing the ex-

pected baselines for monitoring CO2 
surface leakage. 
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