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Abbreviations

AFS
AID
API

bbl
BIA
BLM
Btu
BTU/ft3

CA
CFR
CO,

DOI

FERC
FR

GPM
H,S

IBLA
ID

Mecf
MLP
MMBtu
MMS

NGL
NGLP
NGPA
NPSL
NTL

OCS
OCSLA

Auditing and Financial System
accounting identification
American Petroleum Institute

barrel

Bureau of Indian Affairs

Bureau of Land Management
British thermal unit

British thermal units per cubic foot

communitization agreement
Code of Federal Regulations
carbon dioxide

Department of the Interior

Federal Energy Regulatory Commission
Federal Register

gallons per thousand cubic feet
hydrogen sulfide

Interior Board of Land Appeals
identification

thousand cubic feet of gas
maximum lawful price

million British thermal units
Minerals Management Service

natural gas liquid

natural gas liquid products
Natural Gas Policy Act of 1978
net profit share lease

Notice to Lessees

Outer Continental Shelf
Outer Continental Shelf Lands Act
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PA participating area

PAAS Production Accounting and Auditing System
PIF Payor Information Form

POP percentage of proceeds

psia pounds per square inch, absolute
PVR plant volume reduction

RIK royalty-in-kind

RMP Royalty Management Program
ROI return on investment

S sulfur

TC transaction code

U.S.C. United States Code of Law
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1. Introduction

The Minerals Management Service (MMS), Royalty Management
Program (RMP), within the Department of the Interior (DOI), is
responsible for ensuring that all revenues from Federal and Indian
mineral leases are properly collected, accounted for, and disbursed to
the appropriate recipients. RMP also provides technical support for
lease management functions.

To effectively fulfill its responsibilities, MMS uses two comprehensive,
integrated accounting systems:

¢ Auditing and Financial System (AFS), and
¢ Production Accounting and Auditing System (PAAS).

AFS is a revenue accounting system that accounts for royalties and
related information from payors. PAAS is a production accounting
system that monitors production and disposition activity on mineral
lease sites. Although MMS uses both systems, this handbook addresses
only transportation and processing allowance and royalty valuation
procedures for reporting royalties to AFS.

Royalties are based on the amount or value of production removed or
sold from the lease. To clarify and detail royalty valuation procedures
for Federal and Indian oil and gas production, MMS issued new royalty
valuation regulations at Title 30, Code of Federal Regulations (CFR)
Parts 202 and 206, effective March 1, 1988. Each lessee is responsible
for the proper valuation, for royalty purposes, of Federal and Indian
production.

1.1 Organization of the Payor Handbook Series

The Oil and Gas Payor Handbook, Volume III—Product Valuation
provides detailed royalty valuation procedures for Federal and Indian
oil and gas production, and information on establishing and reporting
processing and transportation allowances. This volume also provides
examples for determining the value of production for royalty purposes
and completing transportation and processing allowance forms.

Oil and Gas Payor Handbook, VVolume Ill—Product Valuation 11
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The payor handbook series also includes the following handbooks:

e The Oil and Gas Payor Handbook, Volume I—Payor Information
Form (Form MMS-4025) contains an overview of the MMS
reporting structure; describes the Payor Information Form (PIF),
Form MMS-4025, for oil, gas, and other products; and provides
detailed instructions for completing the PIF.

e The Oil and Gas Payor Handbook, Volume II—Report of Sales and
Royalty Remittance (Form MMS-2014) contains detailed
instructions, by transaction code, for completing Form MMS-2014.

e The Solid Minerals Payor Handbook provides detailed instructions
for solid minerals reporting.

All of the handbooks contain instructions and numerous examples to
assist payors in preparing the required forms. For questions on specific
forms or procedures, lessees should consult the handbook applicable to
that topic.

1.2 Organization of Volume Il

Volume III is divided into the following chapters:

Chapter 2, “Valuation Overview,” describes general valuation
provisions, including several subjects generally common to both oil and
gas.

Chapter 3, “Oil Valuation,” describes the methods and procedures for
valuing oil produced from Federal and Indian lands.

Chapter 4, “Gas Valuation,” describes specific methods and procedures
for valuing gas and constituent products. The chapter is further divided
into procedures for valuing unprocessed and processed gas.

Chapter 5, “Oil Transportation Allowances,” explains the procedures for
calculating and reporting transportation allowances for Federal and
Indian oil, condensate, and other liquid production.

1-2
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Chapter 6, “Gas Transportation Allowances,” describes the procedures
for calculating and reporting transportation allowances for Federal and
Indian unprocessed gas, residue gas, and gas plant products.

Chapter 7, “Gas Processing Allowances,” explains the procedures for
calculating and reporting allowances for processing gas produced from
Federal and Indian leases.

In each chapter, MMS provides pertinent regulations citations after the
explanation of that regulation; for example, “The lessee may not deduct
actual or theoretical losses of volume from the royalty volume or the
royalty value of production (30 CFR 206.103(b) and (e)).” Where
applicable, statutes or legal decisions are also cited. To aid the reader,
the following table shows which regulations apply to what products.
For text locations of citations included in this volume, see “Citations and
References Index.”

TABLE 1-1. Cross-reference of products and regulations

Product Regulation

Part 202—Royalties

Subpart B—Oil, Gas, and OCS Sulfur, General 202.51-.53
Subpart C—Federal and Indian Oil 202.100-.101
Subpart D—Federal and Indian Gas 202.150-.153
Part 206—Product Valuation

Subpart B—Indian Oil 206.50-.53 Valuation
206.54-.55 Allowances

Subpart C—Federal Oil 206.100-.103 Valuation
206.104-.106 Allowances

Subpart D—Federal Gas 206.150-.155 Valuation
206.156-.160 Allowances

Subpart E—Indian Gas 206.170-.175 Valuation
206.176-.179 Allowances

Oil and Gas Payor Handbook, Volume Ill—Product Valuation 1-3
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1.3 Terminolo gy

Specialized terms are used throughout Volume III; for example,
“arm’s-length contracts,” “gross proceeds,” and “marketing affiliate.”
Lessees must be familiar with the definitions of such terms to fully
understand and properly use the valuation principles in this handbook.
Lessees should refer to regulations at 30 CFR 206.101 (oil) and

30 CFR 206.151 (gas) for definitions of specialized terms used in this
handbook.

1.4 Handbook Distri bution

MMS is responsible for distribution of the Oil and Gas Payor Handbook
volumes. One copy of the handbook and any revisions are provided to
the lessee at no cost. However, MMS charges a fee for all copies of
instructional handbooks provided to lessees on Federal or Indian leases
in excess of one copy per valid and active payor code. Companies with
multiple payor codes that have the same name and address will receive
only one copy free of charge. Copies requested by other interested
parties or additional copies requested by lessees will be provided for a
fee to recover the administrative costs associated with printing and
mailing. Notice was published in the Federal Register (FR) on
September 24, 1992 (57 FR 44208).

Requests for additional copies may be mailed to the following address:

Minerals Management Service
Royalty Management Program
Accounting and Reports Division
P.O. Box 25165, Mail Stop 3130
Denver, CO 80217-0165

You may also order additional hardcopy handbooks by calling the RMP
handbook order line at 303-231-3105.

The handbook is also available online on MMS’s Web site at
WWW.mms.gov.

1-4 Oil and Gas Payor Handbook, Volume Ill—Product Valuation
MMS/RMP Release 2.0 O 08/01/00


www.mms.gov

1. Introduction

1.5 Handbook Maintenance

MMS periodically issues revisions to the Oil and Gas Payor Handbook.
A release history is included with each update. Handbook users are
responsible for adding or replacing pages according to the instructions
on the transmittal sheet.

MMS/RMP recommends that reporters and payors keep superseded
releases of MMS handbooks for their use in future reviews of
transactions that occurred and were reported while the release was in
effect.

1.6 Important Addresses and Phone Numbers

For your convenience, we have developed a quick-reference table
showing what group within MMS to contact with your questions or to
send forms and requests to.

Oil and Gas Payor Handbook, Volume Ill—Product Valuation 1-5
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TABLE 1-2. Address and phone number quick-reference table

Circumstance

Contact number

When using
U.S. Postal Service

Address

When using courier, express delivery,
or overnight delivery service

To ask questions about the valuation of Phone: 303-275-7201 Minerals Management Service Minerals Management Service
production. Royalty Management Program Royalty Management Program
To request valuation guidance. Fax: 303-275-7227 Royalty Valuation Division Royalty Valuation Division
To ask questions about how to determine P.O. Box 25165, Mail Stop 3150 12600 W. Colfax Ave., Suite C-100
transportation and processing allowances. Denver, CO 80225-0165 Lakewood, CO 80215
To apply for allowance exceptions.
To submit transportation allowance Forms Phone: 303-275-7459 Minerals Management Service Minerals Management Service
MMS-4110 (oil) and MMS-4295 (gas) and Royalty Management Program Royalty Management Program
processing allowance Form MMS-4109 Fax: 303-275-7470 State and Indian Compliance State and Indian Compliance
(gas) for Indian leases. Division Division
To apply for an extension to file forms or an P.O. Box 25165, Mail Stop 3660 12600 West Colfax Avenue
exception to the 3-month retroactive period Denver, CO 80225-0165 Suite B-200
for Indian leases. Lakewood, CO 80215
To ask questions regarding allowance
forms for Indian leases.
To submit arm’s-length gas transportation
and processing contracts.
To ask questions regarding the Payor Phone: 1-800-525-9167 Minerals Management Service
Information Forms, contact the Accounting Royalty Management Program
and Reports Division. Fax: 303-231-3107 Accounting and Reports Division

P.O. Box 5760

Denver, CO 80217-5760
To ask questions about the Monthly Report Phone: 1-800-525-7922 Minerals Management Service Minerals Management Service
of Operations, Form MMS-3160 or the Oil Royalty Management Program, Royalty Management Program
and Gas Operations Report, Form Fax: 303-231-3135 Accounting and Reports Division Room A-212, Document Processing
MMS-4054, contact the Production Error P.O. Box 17110 Section
Correction Section. Denver, CO 80217-0110 Building 85, Denver Federal Center
To ask questions about the Report of Sales Phone: 1-800-525-0309 Denver, CO 80225
and Royalty Remittance, Form MMS-2014,
contact the Royalty Error Correction Fax: 303-231-3700

Section.



2. Valuation Overview

The mineral leasing laws require that the lessor receive a royalty on the
volume or value of production removed or sold from Federal or Indian

lands.

The valuation standards and procedures described in this handbook
apply to Federal and Indian oil and gas production beginning

March 1, 1988, concurrent with the effective date of the new oil and gas
royalty valuation regulations. With few exceptions, these regulations
supersede all oil and gas royalty valuation directives contained in
numerous Secretarial, MMS, and U.S. Geological Survey Conservation
Division orders, directives, regulations, and Notices to Lessees (NTLs)
issued prior to the effective date of the new valuation regulations.

2.1 Applicable Leases and Lands

As specified in 30 CFR 202.51(a), leases and lands to which these
guidelines apply include the following:

Federal

Indian

Onshore producing oil and gas leases on public
domain or acquired lands, regardless of which
Federal agency administers the surface activities.

All Outer Continental Shelf (OCS) leases.

Federal lands subject to compensatory royalty
agreements when such agreements specify that the
value be determined under 30 CFR 206.

Any other contract, profit-share arrangement, joint
venture, or other agreement issued or approved by
the United States under a mineral-leasing law that
authorizes exploration for, development or extraction
of, or removal of the lease products (30 CFR 206.101
and 30 CFR 206.151).

Producing oil and gas leases, permits, or contracts on
Indian Tribal and allotted lands.

Oil and Gas Payor Handbook, VVolume Ill—Product Valuation 2-1
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Indian ¢ Indian lands subject to compensatory royalty
(continued) agreements when such agreements specify that the
value be determined under 30 CFR 206.

¢ Any other contract, profit-share arrangement, joint
venture, or other agreement issued or approved by
the Bureau of Indian Affairs (BIA), individual Tribes,
or allottees under a mineral-leasing law that
authorizes exploration for, development or extraction
of, or removal of the lease products (30 CFR 206.51
and 30 CFR 206.171).

These guidelines do not apply to leases on the Osage Indian
Reservation, Osage County, Oklahoma, and to certain leases and/or
lands that are subject to privately issued leases that were in effect at the
time the leases and/or lands were acquired by the Federal Government,
such as lands acquired by the Federal Farm Mortgage Corporation.
However, if the terms of those leases specify that value be determined
under 30 CFR 206, these guidelines apply.

2.2 Production Requiring Royalty Valuation

Royalty valuation procedures described in this handbook and in
30 CFR 202 and 30 CFR 206 apply to all Federal and Indian oil and gas
production that is:

Removed or sold from the lease,

Avoidably lost,

Wasted,

Drained, or

Otherwise subject to royalty under the terms of the lease.

In all the above situations, value is established at the time of
production.

Certain volumes of production may be royalty-free if authorized by the
terms of the lease. These volumes usually include production used on
or for the benefit of the lease (such as for fuel or pressure maintenance)
and unavoidably lost production. Although such production is not
subject to royalty, the volumes must be reported to either AFS or PAAS
for accounting purposes. However, if the production is actually sold

Oil and Gas Payor Handbook, Volume Ill—Product Valuation
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before being used on the lease, such production is royalty-bearing
(Petro-Lewis Corp., Interior Board of Land Appeals (IBLA),
108 IBLA 20, March 20, 1989).

2.3 Precedence of Lease Terms, Statutes, Treaties, Court
Decisions, and Settlement Agreements

In most cases, the valuation standards and procedures described in this
handbook apply equally to both Federal and Indian production.
However, most Indian leases, certain OCS leases, and leases not
initially issued by DOI may contain special valuation requirements.
Lease terms may also be modified by unitization or communitization
agreements. In those cases where the valuation regulations are
inconsistent with the valuation provisions in the lease, the lease terms,
including those that have been modified by subsequent agreements,
govern the valuation to the extent appropriate (30 CFR 202.100(b)(3)
and 30 CFR 202.150(b)(3)).

For instance, certain leases issued under Section 6 of the Outer
Continental Shelf Lands Act (OCSLA) of 1953, as amended, do not
contain provisions allowing beneficial use of lease production free of
royalty. Certain leases issued on military lands contain clauses
specifically prohibiting the deduction of transportation and processing
allowances. The actual terms of these leases take precedence over the
applicable regulations.

Specific provisions of statutes, treaties, or settlement agreements
between the United States (or Indian lessor) and a lessee resulting from
administrative proceedings or judicial litigation also take precedence
over the valuation regulations where inconsistencies occur

(30 CFR §§ 206.50(b), 206.100(b), 206.150(b), and 206.170(b)). This
primacy rule is extended to court orders and legal decisions resolving
valuation issues.

2.4 Quantities and Qualities

This section describes how the quantities and qualities of production
are determined for royalty purposes. Standards discussed in this
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section apply to all royalty-bearing products, including oil, condensate,
unprocessed gas, residue gas, gas plant products, and other products.

The value of oil or gas removed or sold from a lease is based on the
quantity and quality of production measured at the point of royalty
settlement (30 CFR §§ 206.53(a)(1), 206.103(a)(1), 206.154(a)(1), and
206.174(a)(1)). The point of royalty settlement is the physical location
where production in marketable condition is measured for royalty
purposes. The point of royalty settlement is determined by the Bureau
of Land Management (BLM) for onshore production and MMS for
offshore production.

Royalty is due on the production measured at the point of royalty
settlement, regardless of whether that production is subsequently sold.
For instance, if gas is removed from a lease or unitization or
communitization agreement area and is stored off the lease or
agreement area in an underground gas storage reservoir without first
being sold, royalty is due at the time the gas is removed from the lease
or agreement area, not at the time the gas is removed from storage and
ultimately sold.

In situations where gas is processed, royalty is due on the net output
(quantity) of residue gas and gas plant products measured at the
tailgate of the plant and attributable to the lease

(30 CFR 206.154(b)(1) and 30 CFR 206.174(b)(1)).

2.4.1 Reporting standards

The lessee must report the quantity (volume) and quality of production
using the units of measurement specified at 30 CFR 202.101 for oil and
30 CFR 202.152 for gas. Refer to those sections of the regulations for
specific requirements.

Gas volumes and British thermal unit (Btu) heating values must be
determined under the same degree of water saturation and must be
reported on the same water vapor basis (saturated or unsaturated)
prescribed by Federal Energy Regulatory Commission (FERC)
regulations, or on the basis prescribed in the lessee’s sales contract,
provided the sales contract does not conflict with FERC regulations.
Thus, if a sales measurement is based on conditions other than those
prescribed by regulation, the measurement must be adjusted to reflect
the prescribed conditions for reporting and value calculation purposes.
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Figure 2-1 illustrates the conversions necessary to value gas sold on a
dry (unsaturated) basis when FERC requires measurement on a wet
(saturated) basis.

2.4.2 Adjustments for quantity and quality

If the lessee’s sales price or value of production is based on a quantity or
quality different from that measured at the point of royalty settlement,
the value must be adjusted to compensate for any differences

(30 CFR §§ 206.53(a)(2), 206.103(a)(2), 206.154(a)(2), 206.154(b)(2), and
206.174(a)(2)).

For instance, if a lessee’s gross proceeds from the sale of gas are based
on a volume measured at a point other than the approved point of
royalty settlement and that volume is less than the volume measured at
the approved point of royalty settlement, then the gross proceeds for
royalty purposes must be increased to reflect the higher volume
measured at the approved point of royalty settlement.

Figure 2-2 illustrates valuation of lease gas when the quantity and
quality of production measured at the royalty settlement point are
different from those measured at the sales point.

2.4.3 Actual or theoretical losses

The lessee may not deduct actual or theoretical losses of volume from
the royalty volume or the royalty value of production, except under
certain conditions (30 CFR §§ 206.53 (b) and (¢), 206.103(b) and (c),
206.154(d), and 206.174(d)). Royalty is due on 100 percent of the
volume measured at the point of royalty settlement.

Lessees are not required to report losses that occur prior to the point of
royalty settlement if BLM (onshore) or MMS (offshore) determines such
losses are unavoidable.

If losses are part of an arm’s-length transportation contract or a
FERC-approved or State regulatory agency-approved tariff, such losses
may be deducted as part of the transportation allowance (see Chapter 5,
“0il Transportation Allowances,” or Chapter 6, “Gas Transportation
Allowances”).
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Swivel Production

575-998899-0 Arm’s-length sales

contract
Volume: 1,000 Mcf
Price: $3.00/MMBtu

oo 3
N _}@ ‘ N ‘_ Quality: 1,100 Btul/ft

Measured at fully

dehydrator dehydrated conditions

14.73 psia at 60 °F

FERC has established a maximum lawful price for this gas of
$3.00/MMBtu. However, FERC rules require that the gas is assumed to be
saturated (wet).

Value for royalty purposes is calculated by converting the Btu content of
the dry gas to a wet gas basis:

Conversion factor (based on FERC's standard conditions as required in
Order 93-A, 18 CFR 270.204):

1,000 Btu/ft 3 (dry) = 982.6 Btu/ft 3 (wet)

Dry (sales) gas converted to wet gas basis:

982.6 Btu/ft 3
1, 000 Btu/ft

1, 100Btu/ft 3 (dry) x = 1, 080.9 Btu/ft 3 (wet)

Calculation of value:

3 3 1 MMBtu
1, 080.9 Btu/ft =~ x 1,000 ft “/Mcf x 17000000 Bt x 1,000 Mcf

x $3.00/MMBtu = $3,242.70

FIGURE 2-1. Conversion of measured heat content from a dry basis to a wet basis and
resulting value calculation
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2. Valuation Overview

Bit Exploration
054-555476-0

%i}\

Onshore

measurement ‘ |

point

To other purchasers

-

Rotary Resources
054-223311-0

1,050 Mcf
1,000 Mcf/ft 3
| y,

|

Offshore
pipeline

<

Derrick Drilling
054-785634-0

I

/

system
|

Arm’s-length sales contract
$1.30/MMBtu

Rotary Resources receives for
resale:

1,000 Mcf of gas at 989 Btu/ft 3

Price:

Rotary Resources is required to report royalties based on quantity and

quality of production measured at the royalty meter at the platform.

The value for royalty purposes for production from this lease is calculated

as follows:

1, 050 Mcf x 1.0 MMBtu/Mcf x $1.30/MMBtu = $1,365.00

FIGURE 2-2. Adjustments to royalty value based on the quantity and quality of production measured

at the approved point of royalty settlement
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2. Valuation Overview

2.4.4 Quantity determinations for processed gas and gas plant
products

When gas is processed for the recovery of residue gas and gas plant
products, a portion of the net plant output is allocated to each lease
supplying production to the plant. The specific allocation procedure
depends on whether the plant processes gas of uniform content or
nonuniform content.

When the net plant output is derived from gas produced from a single
lease, the quantity and quality of residue gas and gas plant products
attributable to the lease are simply the net plant output. However, gas
from multiple leases supplying the plant frequently contains diverse
amounts of hydrocarbons and/or nonhydrocarbon substances. In these
situations, the allocation must be based on the theoretical or tested
volume of residue gas and gas plant products contained in the gas at the
lease.

The theoretical volumes of residue gas and gas plant products contained
in the gas stream at the lease (Vpp) are usually determined by periodic
testing. Common testing methods include gas chromatography and
charcoal and compression analyses.

The test volume of residue gas is expressed in mole percent of the total
wet gas volume. The test volume of natural gas liquids (NGLs) is
expressed in gallons per thousand cubic feet (GPM) of the total wet gas
volume. If gas plant products other than NGLs are present, such as
carbon dioxide (COy) or sulfur (S), the test volumes of these products are
also expressed in mole percent of the total wet gas volume.

The royalty quantity of residue gas and gas plant products is the
monthly output of the plant, even though these components may be
placed in temporary storage.

2.4.4.1 Plant output derived from multiple leases with uniform gas content

If all of the leases supplying the plant produce gas of uniform content
(that is, gas of similar Btu content and chemical composition), the
theoretical quantities of residue gas and gas plant products allocated to
the lease (V) are based on the relative volumes of gas delivered to the
plant. These quantities are calculated by multiplying the volume of the
plant output of residue gas and gas plant products (Vp) by the ratio of

Oil and Gas Payor Handbook, Volume Ill—Product Valuation
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2. Valuation Overview

the volume of gas and gas plant products delivered from each lease (Vy,)
to the volume of gas and gas plant products delivered from all leases
(V) (30 CFR 206.154(c)(2) and 30 CFR 206.174(c)(2)). The general
equation for calculating these quantities is:

This calculation must be performed separately for residue gas, NGLs,
and other gas plant products (if appropriate).

Figure 2-3 illustrates the procedure for allocating net plant output back
to individual leases that supply gas of uniform content to a processing
plant.

Oil and Gas Payor Handbook, Volume Ill—Product Valuation 2-9
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2. Valuation Overview

Five leases supply gas of uniform content to the Big River Gas Processing
plant .

Lease D
Fee

%j} Lease E
Lease C Fee

Fee 3,000 Mcf {i}

ot

Lease B 2 500 Mcf 1,500 Mcf
Federal ’ ¢

?} Plant output (V p)

1,000 Mcf 15,000 gal
(VD) NGLs

Lease A H T 8,000 Mcf
Resi
Federal esidue
—>

gj@ Plant inlet (V 5):
2,000 Mcf 10,000 Mcf

(VD)

The volume of residue gas and NGLs allocated to Federal leases A and B
based on the net plant outlet are:

Residue gas (V 1)

. 2,000 Mcf

Lease A: 8, 000 Mcf x 10,000 Mcf 1, 600 Mcf

1, 000 Mcf
L B: —_— " =
ease 8, 000 Mcf x 10, 000 Mcf 800 Mcf

NGLs (V1)
. 2,000 Mcf _

Lease A: 15, 000 gal X m = 3,000 gal
_ 1,000 Mcf

Lease B: 15, 000 gal X m = 1,500 gal

FIGURE 2-3. Allocation of net plant output to leases supplying gas of uniform content to a
gas processing plant
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2. Valuation Overview

2.4.4.2 Plant output derived from multiple leases with nonuniform gas content

For plant outputs derived from leases supplying gas of nonuniform content
(that is, the Btu content and chemical compositions of the gas from each lease
are different), the volumes of residue gas and gas plant products allocable to
each lease are based on the theoretical volumes of residue gas and gas plant
products measured in the lease gas stream. To calculate the portion of net
plant output of residue gas and gas plant products attributable to each lease,
the lessee must perform the following three steps:

STEP 1. Determine the theoretical volumes of residue gas and gas plant
products delivered from each lease.

The theoretical volumes of residue gas and gas plant products

(NGLs and other gas plant products) delivered from each lease (Vg
VL, Var) are computed by multiplying the lease volume of the gas
stream (measured at the point of royalty settlement) by the tested
residue gas content or gas plant product content of the gas stream.

The following general equations are used to compute the theoretical
volumes of residue gas and gas plant products delivered from a

lease:

Residue gas

lease volume x mole % of residue gas at the lease

VgL = lease volume x GPM of ethane, propane, butane, etc.
at the lease

Other gas plant products

VgL = lease volume x mole % of COZ, S, etc., at the lease

Oil and Gas Payor Handbook, Volume Ill—Product Valuation 2-11
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2. Valuation Overview

STEP 2.

STEP 3.

Determine the theoretical volume of residue gas and gas
plant products delivered from all leases.

The theoretical volume of residue gas and gas plant products
delivered from all leases (Vga, Vna, @and Vga) is calculated by
summing the theoretical volumes of residue gas and gas
plant products delivered from each lease:

Residue gas

Vea = Vri1 *VRi2 ¥ VRis. .

Vna = Yner ¥ Ve ¥ Vs,

Other gas plant products

Vea = Va1t Ve *Vaus. ..

Determine the portion of net plant output of residue gas and
gas plant products that is attributable to each lease.

The theoretical quantities of net plant output of residue gas
and gas plant products attributable to each lease (Vgp, VN,
V) are calculated by multiplying the net plant output of
residue gas and gas plant products (Vgp, Vnp, Vap) by the
ratio of the theoretical volume of residue gas and gas plant
products delivered from each lease (from step 1) to the
theoretical volume of residue gas and gas plant products
delivered from all leases (from step 2). The following three
equations show how the net plant output of residue gas and
gas plant products is allocated back to each lease.

2-12
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2. Valuation Overview

Residue gas

V
_ RL
RA
NGLs
V
_ NL
Vnt = Ve Xy
NA

Other gas plant products

\%
_ GL
GA

Figure 2-4 illustrates the allocation of net plant output back to
individual leases that supply gas of nonuniform content to a processing

plant.
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2. Valuation Overview

Five leases supply gas of nonuniform content to the Table Mesa Gas
Processing Plant.

%i} Lease E
ﬁ 3,000 Mcf gj}

3,500 Mcf
Lease B 2,500 Mcf
Federal
Plant output:
1,500 Mcf 5,000 gal
NGLs (V NP)
10,000 Mcf
Lease A H T
Federal / Residue (V gp)
{;} Plant inlet:

2,000 Mcf 12,500 Mcf

Test residue gas and NGLs contents measured for each lease are:

Residue gas NGLs content
content (mole %) (GPM)
Lease A: 95 0.25
Lease B: 90 0.35
Lease C: 85 0.45
Lease D: 80 0.60
Lease E: 75 0.70

The theoretical volumes of residue gas available from each lease (V RL) are:

Lease A: Ve = 2,000 Mcf x 095 = 1,900 Mcf
Lease B: Ve = 1,500 Mcf x 090 = 1,350 Mcf
Lease C: Ve = 2,500 Mcf x 0.85 = 2,125 Mcf
Lease D: VR = 3,000 Mcf x 0.80 = 2,400 Mcf
Lease E: VeRis = 3,500 Mcf x 075 = 2,625 Mcf

FIGURE 2-4. Allocation of net plant output to leases supplying gas of nonuniform
content to a gas processing plant (1 of 2)
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2. Valuation Overview

The theoretical volume of residue gas available from all leases (V RA) IS:

1,900 Mcf + 1, 350 Mcf + 2, 125 Mcf + 2, 400 Mcf + 2, 625 Mcf
= 10, 400 Mcf

The theoretical volumes of NGLs available from each lease (V = ) are:

Lease A: Vi = 2,000 Mcf x 0.25GPM = 500 gal
Lease B: VN2 = 1,500 Mcf x 0.35GPM = 525 gal
Lease C: Vi = 2,500 Mcf x 0.45 GPM = 1,125 gal
Lease D: Vi = 3,000 Mcf x  0.60 GPM = 1,800 gal
Lease E: Vs = 3,500 Mcf x 0.70GPM = 2,450 gal

The theoretical volume of NGLs available from all leases (V' na) IS:

500 gal +525 gal +1,125 gal +1, 800 gal +2, 450 gal = 6, 400 gal

The theoretical volumes of reside gas and NGLs alloca