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(v) The storage tank measurements described in this section shall be conducted in the
[irst reporting year. Subsequent reporting periods may estimate storage tank emissions
by substituting the storage tank annual throughput (Q) during the reporting year of
interest into Equation W-3, using the most recent measurement data required under this
section. However, the tank measurements required by this section must be conducted at
least once every 3 years .
(vi) For storage tanks with a capacity of 210 barrels or less, or less than 10,000 barrels
of throughput, instead of the method described in §98.233(d)(5)(i), emissions may be
estimated using simulation software packages such as ASPEN™ or E&P TANK®, or
using the Vasquez-Beggs equation, as presented in this paragraph.

Vasquez-Beggs equation: First, estimate the dissolved gas specific gravity at 100 pounds
per square inch gauge (psig) using the following formula:

SG, = SGIx[l.O + 0.00005912x API xT, xLog(fﬁii:J]

Where:
SGy = Dissolved gas gravity at 100 psig.
SG; = Dissolved gas gravity at initial conditions, where air = 1. A suggested default
value for SG; is 0.90 (OK DEQ, 2004).
API = API gravity of liquid hydrocarbon at final condition.

T, = Temperature of initial conditions in separator (°F).
P; = Pressure of initial conditions of separator or other immediately upstream vessel
(psig).

Estimate the CH, tank emissions using the following formula:

; X 1
CH,= C, x SGyx (R+147)% x EXP[%TASJ x Q x MF,, M:'C x 0.001
Where:
CH, = Annual methane emissions from the storage tank.
SGy = Dissolved gas gravity, adjusted to 100 psig (as calculated above).
P; = Pressure in separator or other immediately upstream vessel (psig).
API = API gravity of stock tank oil at 60°F.
T; = Temperature in separator (°F).
0 = Storage tank total annual throughput, barrels.

MFcys = Mole fraction of CHy in the vent gas from the storage tank from facility
measurements or process knowledge (kg-mole CH /kg-mole gas); use 0.27 as a
default if measurement data are not available.

16 = Molecular weight of CH, (kg/kg-mole).

MVC = Molar volume conversion factor (8495 836.2 scfikg-mole).

0.001 = Conversion factor (metric ton/kg).

C,, C5C; = Constants based on the API gravity of the liquid as defined below.
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Mass,; =E; %p (Eq. -+ 9)

Where:

Mass;; = GHG i (either CH,4 and CO,) mass fugitive emissions at standard conditions.
E;i= GHG i (either CH,4 and CO,) volumetric fugitive emissions at standard conditions.
p i = Density of GHG i;1.87 kg/m’ for CO, and 0.68 kg/m’ for CHs.

§ 98.234 Monitoring, Measurement and QA/QC requirements.

(a) You shall develop a company specific plan and procedure to determine company-
specific emissions data to be utilized for reporting greenhouse gas emissions for key
Jfugitive and vented components as specified in § 98.233(d).

(1) Conduct direct measurement, as specified in § 98.234(f), of key components listed in §
98.233(d) annually at a randomly selected, statistically representative sample of the full
population of the company's §98.230 source category facilities.

(2) Random sampling of facilities. The company shall maintain a list of §98.230 source
category facilities. The company shall assign a number to each facility, and then
randomly select at least 20% of the numbers. These randomly selected facilities form the
basis for the company's facilities to be monitored during the year. The total population of
the company''s facilities in a given year must account for any facilities acquired or
divested during the reporting year.

(i) In the first reporting year a random sample of at least 20% of the company's full
population of total facilities shall be subject to direct measurement of fugitive emissions
at key components listed in §98.233(d). The results of the direct measurement will be
used to develop company specific emissions data.

(ii) In each subsequent year, at least 20% of the facilities must be selected for monitoring
under §98.234(a)(1) using the method in §98.234(a)(2) and include facilities that were
not sampled during the previous five years such that 100% of the facilities are monitored
during a given five year period, unless a waiver is granted under §98.234(a)(2)(iii).

(iii) A company may petition the Administrator for a facility sampling size less than the
20% prescribed in §98.234(a)(1) if the applicant can demonstrate to the satisfaction of
the Administrator that the emissions data monitored are statistically representative of the
emission sources at the facilities. Such a request must be made in writing and approved
by the Administrator before a smaller facility sampling size can be used.

(iv) After the first 5 reporting years, or once all of the company s facilities have been
measured, you shall continue to conduct random sampling at 20% of the total number of
company facilities. You may petition the Administrator under §98.234(a)(2)(iii) to use the
developed company-specific emissions data to report fugitive emissions in lieu of direct
measurement.

(v) Provide on-site equipment component counts of key components listed in § 98.232(d)
at all reported facilities in the first year of reporting. Equipment component counts may
be developed utilizing engineering estimates. For a facility required to report fugitive
emissions starting January 1, 201[1]8, if all component counts needed to calculate CO>
mass emissions have not been completed, the operator shall estimate components based
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on the sampled facility component counts. For those facilities reporting estimated
component counts, the operator shall provide on-site equipment counts of key
components by June 30, 201[2]+.
(b) You shall develop company-specific emissions data per key component type from the
direct measurement conducted according to the procedures in § 98.234(a). Emissions
data shall be measured in units of thousands of cubic feet (mcf) of natural gas. The
emissions data shall be used to calculate fugitive emissions during the first year of
reporting on a company-wide basis.
(1) The developed company-specific emissions data shall be updated annually to
incorporate the new emissions data from sampled facilities.
(2) Company-specific emissions data shall be calculated using the median of the
representative data points sampled as part of the company sampling plan and
procedures. The company-specific emissions data will be used to calculate fugitive
emissions for each facility.
(c) You shall measure all key components in the operating condition found at the time of
the measurement. Representative data for each operating mode as described in this
paragraph shall be developed. The hours in each mode must be logged. This may be
determined using engineering estimates, best available data, or the company’s policies
for each operating area or facility and equipment.
(1) Pressurized and running — compressor is being utilized by compressing gas at system
operating conditions.
2) Idle and pressurized — compressor is offline but line pressure in the unit is
maintained.
(3) Depressurized — source is not in operation and unit is blown down, but the station
side of the suction and discharge valves are at line pressure.
(d) Direct measurement. You must conduct annual direct measurement of fugitive
emissions as defined in §98.6 from all key components listed in §98.233(d) in the
operating mode found at the time of measurement.
(1) Use and calibrate direct measurement devices in accordance with industry practices
and/or manufacturer instructions.
(2) Owner or operator shall develop and document the procedures used to measure
Sfugitive emissions including by not limited to measurement methods, instrument
calibration, data handling, and data QA/QC .
(3) Component fugitive emissions sources that are not safely accessible within the
operator’s arm’s reach from the ground or stationary platforms are excluded from the
requirements of this section.
(e) Determine annual emissions assuming that the fugitive emissions were continuous
Jfrom the beginning of the reporting period or last recorded zero measurement in the
current reporting period and continuing until the fugitive emissions is repaired.
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