
The OGSM con sists of a se ries of pro cess submodules
that pro ject the avail abil ity of do mes tic crude oil
production and dry natural gas production from
onshore, offshore, and Alaskan res er voirs, as well as
con ven tional gas pro duc tion from Can ada. The OGSM
re gions are shown in Fig ure 12. 

The driv ing as sump tion of OGSM is that do mes tic oil
and gas ex plo ra tion and de vel op ment are un der taken if 
the dis counted pres ent value of the re cov ered re -
sources at least cov ers the pres ent value of taxes and
the cost of cap i tal, ex plo ra tion, de vel op ment, and pro -
duc tion. Crude oil is trans ported to re fin er ies, which are
sim u lated in the PMM, for con ver sion and blend ing into
re fined pe tro leum prod ucts. The in di vid ual submodules 
of the OGSM are solved in de pend ently, with feed backs 
achieved through NEMS solu tion iterations (Figure 13).

Tech no log i cal prog ress is rep re sented in OGSM
through an nual in creases in the find ing rates and suc -
cess rates, as well as an nual de creases in costs. For
con ven tional on shore, a time trend was used in
econometrically es ti mated equa tions as a proxy for
tech nol ogy. Re serve ad di tions per well (or find ing
rates) are pro jected through a set of equa tions that
distinquish be tween new field dis cov er ies and dis cov -
er ies (ex ten sions) and re vi sions in known fields. The
find ing rate equa tions cap ture the im pacts of tech nol -
ogy, prices, and de clin ing re sources. An other rep re -
sen ta tion of tech nol ogy is in the suc cess rate
equa tions. Suc cess rates cap ture the im pact of tech -
nol ogy and sat u ra tion of the area through cu mu la tive
drill ing. Tech nol ogy is fur ther rep re sented in the de ter -
mi na tion of drill ing, lease equip ment, and op er at ing
costs. Tech no log i cal prog ress puts down ward pres -
sure on the drill ing, lease equip ment, and op er at ing
cost pro jec tions. For un con ven tional gas, a se ries of
eleven dif fer ent tech nol ogy groups are rep re sented by
time–de pend ent ad just ments to fac tors which in flu ence 
find ing rates, success rates, and costs. 

Con ven tional nat u ral gas pro duc tion in West ern Can -
ada is mod eled in OGSM with three econometrically
es ti mated equa tions:  to tal wells drilled, re serves added 
per well, and ex pected pro duc tion-to-re serves ra tio. 
The model per forms a sim ple re serves ac count ing and
ap plies the ex pected pro duc tion-to-re serve ra tio to es ti -
mate an ex pected pro duc tion level, which in turn is
used to es tab lish a sup ply curve for con ven tional West -
ern Can ada nat u ral gas.  The rest of the gas pro duc tion
sources in Can ada are rep re sented in the Nat u ral Gas
Trans mis sion and Dis tri bu tion Mod ule (NGTDM).

Lower 48 Onshore and Shallow Offshore Supply
Submodule 

The lower 48 on shore sup ply submodule pro jects
crude oil and nat u ral gas pro duc tion from con ven tional
re cov ery tech niques. This submodule ac counts for drill -
ing, re serve ad di tions, to tal re serves,  and pro duc tion
-to-re serves ra tios for each lower 48 on shore sup ply
region. 

The ba sic pro ce dure is as fol lows: 

• First, the pro spec tive costs of a rep re sen ta tive drill -
ing pro ject for a given fuel cat e gory and well class
within a given re gion are com puted. Costs are a
func tion of the level of drill ing ac tiv ity, av er age well
depth, rig avail abil ity, and the ef fects of tech no log i -
cal progress. 

• Sec ond, the pres ent value of the dis counted cash
flows (DCF) as so ci ated with the rep re sen ta tive pro -
ject is com puted. These cash flows in clude both the
cap i tal and op er at ing costs of the pro ject, in clud ing
roy al ties and taxes, and the rev e nues de rived from
a de clin ing well pro duc tion pro file, com puted af ter
tak ing into ac count the pro gres sive ef fects of re -
source de ple tion and val ued at con stant real prices
as of the year of initial valuation. 

• Third, drill ing lev els are cal cu lated as a func tion of
pro jected prof it abil ity as mea sured by the pro jected
DCF lev els for each pro ject and na tional level cash -
flow.
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OGSM Outputs Inputs from NEMS Exogenous Inputs

Crude oil pro duc tion
Do mes tic nonassociated and Ca na dian 
   con ven tional nat u ral gas suply curves
Cogeneration from oil and gas producton
Re serves and re serve ad di tions
Drill ing lev els
Do mes tic as so ci ated-dis solved gas pro duc tion

Do mes tic and Ca na dian nat u ral
   gas pro duc tion and well head prices
Crude oil de mand
World oil price
Elec tric ity price
Gross do mes tic prod uct
In fla tion rate

Re source lev els
Ini tial find ing rate parameters and costs
Pro duc tion pro files
Tax parameters



• Fourth, re gional find ing rate equa tions are used to
pro ject new field dis cov er ies from new field wild -
cats, new pools, and ex ten sions from other ex plor -
atory drill ing, and re serve re vi sions from
de vel op ment drill ing. 

• Fifth, pro duc tion is de ter mined on the ba sis of re -
serves, in clud ing new re serve ad di tions, pre vi ous
pro duc tive ca pac ity, flow from new wells, and, in the 
case of nat u ral gas, fuel de mands. This oc curs
within the mar ket equil i bra tion of the NGTDM for
nat u ral gas and within OGSM for oil.

Un con ven tional Gas Re cov ery Sup ply Submodule 

Un con ven tional gas is de fined as gas pro duced from
nonconventional geo logic for ma tions, as op posed to
con ven tional (sand stones) and car bon ate rock for ma -
tions. The three un con ven tional geo logic for ma tions

con sid ered are low–per me abil ity or tight sand stones,
gas shales and coalbed methane.

For un con ven tional gas, a play–level model cal cu lates
the eco nomic fea si bil ity of in di vid ual plays based on lo -
cally spe cific well head prices and costs, re source
quan tity and qual ity, and the var i ous ef fects of tech nol -
ogy on both re sources and costs. In each year, an ini tial 
re source char ac ter iza tion de ter mines the ex pected ul ti -
mate re cov ery (EUR) for the wells drilled in a par tic u lar
play. Re source pro files are ad justed to re flect as sumed 
tech no log i cal im pacts on the size, avail abil ity, and in -
dus try knowl edge of the re sources in the play.   
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Fig ure 12.  Oil and Gas Supply Module Regions



Sub se quently, prices re ceived from NGTDM and en -
dog e nously de ter mined costs ad justed to re flect tech -
no log i cal prog ress are uti lized to cal cu late the
eco nomic prof it abil ity (or lack thereof) for the play. If the 
play is prof it able, drill ing oc curs ac cord ing to an as -
sumed sched ule, which is ad justed an nu ally to ac count
for tech no log i cal im prove ments, as well as vary ing eco -
nomic con di tions. This drill ing re sults in re serve ad di -
tions, the quan ti ties of which are di rectly re lated to the
EURs for the wells in that play. Given these re serve ad -
di tions, re serve lev els and ex pected pro duc tion–to–re -
serves (P/R) ra tios are cal cu lated at both the OGSM
and the NGTDM re gion level. The re sul tant val ues are
ag gre gated with sim i lar val ues from the con ven tional
on shore and off shore submodules.  The ag gre gate P/R 
ra tios and re serve lev els are then passed to NGTDM,
which de ter mines the prices and pro duc tion for the fol -
low ing year through mar ket equil i bra tion.

Off shore Sup ply Submodule

This submodule uses a field-based en gi neer ing ap -
proach to rep re sent the ex plo ra tion and de vel op ment of 
U.S. off shore oil and nat u ral gas re sources. The
submodule sim u lates the eco nomic de ci sion-mak ing at 
each stage of de vel op ment from fron tier ar eas to
post-ma ture ar eas.  Off shore re sources are di vided into 
3 cat e go ries:

• Un dis cov ered Fields.  The num ber, lo ca tion, and
size of the un dis cov ered fields are based on the
MMS's 2006 hy dro car bon re source as sess ment.

• Dis cov ered, Un de vel oped Fields.  Any dis cov ery
that has been an nounced but is not cur rently pro -
duc ing is eval u ated in this com po nent of the model.  
The first pro duc tion year is an in put and is based on
an nounced plans and ex pec ta tions.
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Fig ure 13. Oil and Gas Sup ply Mod ule Structure



• Pro duc ing Fields.  The fields in this cat e gory have
wells that have pro duced oil and/or gas through the
year prior to the AEO pro jec tion.  The pro duc tion
vol umes are from the Min er als Man age ment Ser -
vice (MMS) da ta base.

Re source and eco nomic cal cu la tions are per formed at
an eval u a tion unit ba sis.  An eval u a tion unit is de fined
as the area within a plan ning area that falls into a spe -
cific wa ter depth cat e gory.  Plan ning ar eas are the
West ern Gulf of Mex ico (GOM), Cen tral GOM, East ern
GOM, Pa cific, and At lan tic.  There are six wa ter depth
cat e go ries:  0-200 me ters, 200-400 me ters, 400-800
me ters, 800-1600 me ters, 1600-2400 me ters, and
greater than 2400 me ters.  

Sup ply curves for crude oil and nat u ral gas are gen er -
ated for three off shore re gions: Pa cific, At lan tic, and
GOM. Crude oil pro duc tion in cludes lease con den sate.
Nat u ral gas pro duc tion ac counts for both
nonassociated gas and as so ci ated-dis solved gas.  The 
model is re spon sive to changes in oil and nat u ral gas
prices, roy alty re lief as sump tions, oil and nat u ral gas
re source base, and tech no log i cal im prove ments af fect -
ing ex plo ra tion and de vel op ment.             

Alaska Oil and Gas Submodule 

This submodule pro jects the crude oil and nat u ral gas
pro duced in Alaska. The Alas kan oil submodule is di -
vided into three sec tions: new field dis cov er ies, de vel -
op ment pro jects, and pro duc ing fields. Oil
trans por ta tion costs to lower 48 fa cil i ties are used in  

con junc tion with the rel e vant mar ket price of oil to cal -
cu late the es ti mated net price re ceived at the well head,
some times called the netback price. A dis counted cash
flow method is used to de ter mine the eco nomic vi a bil ity
of each pro ject at the netback price.

Alas kan oil sup plies are mod eled on the ba sis of dis -
crete pro jects, in con trast to the on shore lower 48 con -
ven tional oil and gas sup plies, which are mod eled on
an ag gre gate level. The con tin u a tion of the ex plo ra tion
and de vel op ment of multiyear pro jects, as well as the
dis cov ery of new fields, is de pend ent on prof it abil ity.
Pro duc tion is de ter mined on the ba sis of as sumed drill -
ing sched ules and pro duc tion pro files for new fields and 
de vel op men tal pro jects, his tor i cal pro duc tion pat terns,
and an nounced plans for cur rently pro duc ing fields. 

• Alas kan gas pro duc tion is set sep a rately for any
gas tar geted to flow through a pipe line to the lower
48 States and gas pro duced for con sump tion in the
State and for ex port to Ja pan. The lat ter is set
based on a pro jec tion of Alas kan con sump tion in
the NGTDM and an ex og e nous spec i fi ca tion of ex -
ports. North Slope pro duc tion for the pipe line is de -
pend ent on con struc tion of the pipe line, set to
com mence if the lower 48 av er age well head price is 
main tained at a level ex ceed ing the es tab lished
com pa ra ble cost of de liv ery to the lower 48 States.
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