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RCIP, the Replacmnent C.ast Integration Program, was &velop?d 
for the Department of Energy's OlEEice sf Planning and EnvirormE.nt 
within the Office of F'ossiP FaerW. It is a FC-based tool 
designed t o  aid the study of the replacement of domestic o i l  
reserves by rm discoveries, Its function is primarily to  
translate regional supply functions (replacement cost/quantity 
functions) for undiscovered oil i n t o  a projection of future 
reserve additians. 

991e primary data input to  RCIP takes the form of undiscovered 
resource bases broken cbwn by region and production cost. Other 
assumptions address demand for domestic o i l ,  resource availability 
as a function of time {leasing and tednnology constraints), and 
availability of enhaneed oil. recovery (EQR) production . A series 
of mnus allorcas the user to  control many af these data elements t o  
create a w i d e  range of scenarios of future o i l  discoveries. 
Projeckions of reserve additions are made by se l ec t ing  cleman&d 
quantities a series of s implif ied priority schemes, the most 
imprtant of which is khat the least  costly resources w i l l  be 
discovered f i r s t . ,  

The user's guide for RCIP contains detailed directions for 
oprat ian of the RCIP system of programs, as w e l l  as a description 
of the program logic, assmgkions, m d  data sources. 

V 
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RCIP, the Rep2amat  Cost Integration Program, is a tool designed 

t o  aid the s tudy  a€ the regAaement a€ dmestic o i l  reserves by new 
discoveries, The basic premise o€ the mc-rdel is that the nation w i l l  

attempt to  hold reserves of si1 constant - that is, that production frm 

domestic reserves w i l l  te balanced by new discoveries. 

The primary data input to KCJP t akes  the form wf o i l  demand 

schedules and undiscovered resourcc bases broken down by region and 
productian as t  (I Other p r m t e r s  Eess resource availability as a 

function of t i m e  (leasing and technology constraints), and availability 

of enhanced o i l  recovery prduckion (EOR). The user has control over 

many of these prameters in  the form of choices among preestablished 
estimates. of 

parameter values. 

There is also a wre limited capb i l i t y  for direct input 

The basic logic of IiQ3I.P is fair ly  straightforward. The user- 

controlled and i n t r i n s i c  data sets are p-ocessed t o  create a large table 

of Lesources "available far discovery". This table is subdividled into 

resource regions and cost-of-pduction brackets. During each 5-year 

t i m e  p r iod ,  XIIF attempts t o  replace tha t  period's o i l  production by 
selecting available resources from th is  table. Resources are selected 

i n  a priority srcier until either the production quota has been met,  or 

available resources have been. exhausted, The priority for selection is 

primarily by cost (inexpensive resources being selected f i r s t )  and then 

ky a predetermined regi priority scheme ( i n  general, resources are 

selected f i r s t  in  those areas where oil. production has a significant 

history, and latest  i n  those areas requiring novel kechnologies or that 

are remte from existing processing infrastructure). Fach pricd, the 

resource avail l e  is i t ion of resources 

previously unavailable due to  technological 01: leasing constraints. 

The calculation outlined above is repeated for each period (1983 

through 2005) and the results are retained internally. Four results for 

ea& region and period may be o u t p k :  the average cost of the new 
reserves, the rmge of casts, the quantities added to remrves, and the 
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average lead tine for actual production frcm the new reserves. Far each 
of these elements, a table can be generated either to the screen or to a 

printer. 

Once created, the input parameter selections and calculated results 

for a given scenario can be stored onto a d i s k  f i l e .  Previously stored 

scenarios may be recalled later for examination, and it is possible to 

simultaneously retain i n  m o r y  and directly compre two scenarios. 

The above description is an overview of X I P .  More detailed 

instructions and descriptions of the above features w i l l  be covered 

klW. 
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RCIP is design to estimate the production cost of new o i l  

discoveries un&r the assumption that production fran kncwn reserves 

w i l l  be balanced by new discoveries. %e primary data requirements are 

estimates af: 

Future domestic o i l  production 

Cost/resaurce functions for each potential 

discovery region 

Timing parameters for new technology availability 

and leasing and Band set-aside mnstraints. 

has control mer mry of these p r a t e r s  either i n  the form of 

selections from a rage  of Fe-defined values or by direct input of 
parameter value E. 

The program is driven by a series of interconnected menus, mplqs 
extensive prompts to  aid the proper use of the model, and is w e l l -  

protected against improper data entry. Should an unrecoverable error 

occur and terminate the program, a message similar to the following w i l l  

appear : 

R u n - t i m e  error 02, PCZ-2867 
Procyam aborted 

The authors of the pcqram &ould be n o t i f i d  of such m O C C U K ~ ~ ~ C ~ .  To 
aid i n  correcting the errory please mke a note of the entire message, 

and the conditions under which it weurred. 

RCIP is designed to run under PC-Dcxs on an IBN PC, K-XT or FC-AT 

with 2 d i s k  drives (one floppy disk. drive and one hard d i s k  or two 
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f l o w  disk drives) e K I P  contains 5 program f i l e s  (RCIP.COM, MENU.CHN, 
SCREENS. CWN, UTIL. CHN, and CUT. C23N) and two data f i l e s  (RCIP. IMP and 

FQ1.WT). These f i l e s  must reside i n  the m e  directory either cn a 

diskette or on a hard d i s k .  In addition to the above f i les ,  a separate 

diskette €or storing scenario f i l e s  may optionally be used. 

To s ta r t  RCIP, two steps are required: 

(1) Change the default directory to that directory 

containing the RCIP proqram and data f i les .  

example, if these files r e s ikd  on a directory m e d  

"MIDELS" you would t y p :  

For 

(2) To activate the model, t y p :  RCIP 

Once RCIP has k e n  activated, the user is guided through operations by 
an extensive series of interconnected menu-driven screen displays. 
DescriysQcions of these screens and their associated owrations are 

presented belw, and images of the screens and related output are 

presented i n  Figures 1 through 17 ora pages 15 through 23. 

Figure 1. Main &nu Screen 

A nmker of options are presented to the user, as &oran in Fig. 1. 

These include retrieving and saving scenario prameters to d i s k  files, 

editing program prameters, running the program, and selection of output 

for viewing or printing. More specifically: 

!&e edit option on the main menu permits the user to  choose values 

for program prameters such as resource size, o i l  demand, and others. 

Selection of this  option calls a series of seven prameter input 

screens. U s e  of these screens w i l l  be described i n  the EDIT SUBSYSTEM, 
b e l O W .  
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No scenario sk is loaded. 
aloes opeion: 1md disk -5r- 

Entering "a' w i l l .  return you to  the mian mnu. Choosing "1'l w i l l  result 

i n  the further question: 

cI7hich drive is used for: Scenario (data) diskette? (a,b): 

The user should answer th i s  question appropriately, the following 

prmpk a p a r s  (illustrated for t&e case of drive a ) :  

Place Scenario Disk in drive a: 

!The user should insert  a p w i o w l y  created scenario d i s k e t t e  

into the appropriate dr ive and push the "Esc" key .  

such scenario d i s k e t t e s  is mvered under the "Utilities" option, 

below. RCIP w i l l  clsnfim that the &ta a s k  is a valid scenario 

disk. If it is, the user will. be &awn the d i s k  t i t le  and asked 
to confirm that this is indeed the 

Creation of 

Loaded d i s k  has t i t l e :  Test RCIP Bta - start1/10/86 
Is this the correct disk to use for the present purpose? 

( y :  yes; n: no; a:: a b r t  menu selection) 
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SELECTION OF SCENARIO FOR RETRIEVAL 

Scenario d i s k :  Test K I P  Lhta - s t a r t  1/10/86 P g l o f l  

0001<-->Baseline scenario 

9002 Pessimistic : Lm supply; high fknmndi 

A scenario is L.clected by m i r i g  the a r rw  to the desired entry line 

using the Up and Down Arrw keys, then pushing the F1 k e y .  

D i n t  Parameter; S~mma~y 

The 'Vrint parameter smry" e lec t ion  lists the t i t l e s  of the 

parameter sets defined ty each screen in the " E d i t "  process. Fig. 9 is 

an example of such a surmry. 

Store S e w  i o  From Memo KY to  D i s k  

This option allows you t o  store the results of the scenario to the 

scenario diskette. As w i t h  the retrieve option, the user w i l l  be 

prompted to  load the d i s k  i f  this has not previously been done. The 

user will be asked for a 4 digi t  number (actually, le t ters  w i l l  be 
accept-ed as well) and a t i t l e  to identify the scenario. Selection of a 

duplimte number results i n  a r a p e s t  for a new number; 

old scenario information w i l l  not be destroyed through imdvertaxlt 

overwriting, 

identification 

A sample "Store" squence is shown klw: 

LcroRE: SCENARIO To DISK 

Fmter scenario n e r  for directory ( 4  digits) : 0002 

This scenario n m k r  is already in this  directory. choose another. 

Enter scenario n&r for directory ( 4  digits) : 0003 

Enter scenario t i t l e  for directory (up  to  70 characters) 

Duplicate Baseline scenario 1/25/86 
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The "Calculate" option ocesses t2te scenario data to create four 
data sets which represent the output of KIP.  These data sets are 
accessed via the "Output Hmu" option. 

Before the calculation commences, the user is given the option of 

choosing a printed s w r y  of the ohlitput. If a printed s m r y  is 

selected, a gage similar to that &awn i n  Fig. 10 is printed. This 
summary p g e  will identify the scenario, indicate whether the production 

i n  ea& period was quil led by reserve additions, list the scenario's 

economic benefit values, and give a l i s t  of the data output for each 

region arid W r i d  of t ime.  Regions are identified by their ID number, 

for which a key is listed a t  the b t t m  of the sumnary page. Data 

elements displayed are quantity of reserves selected; the m i n i m u m ,  

maximum, and average marginal production costs; the average lead t i m e  

before prduction begins. A t  e right of this table, regional totals  

are given for resource selection during all pr icds ;  at the bottom of 

the table, period summaries are l is ted covering all  regions. 

If the user chooses not to  generate i-he pinteel summary, a mre 
abbreviated running ammentary of the calculation is displayed t o  the 
screen, as shown in Fig .  11, 

A t  present, the Utilities &nu esntains only one opration: 

Creation of a rn scenario diskette. klporn seleckion of this opration, 

the user will. be: prompted to tielect a drive (A: or B:), insert  a d i s k ,  

and enter a disk t i t l e .  T";1e diskette used w i l l  be reformatted, 

destroying any data already p ~ e s e n t  the diskette; the user is warned 

of this. 
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Go t o  outw t Menu 

This selection t ransfers  control t o  the Output  Menu subprogram 

described k l . ~ .  An error message results i f  the scenario has not k e n  

calculated yet. Should this occur, simply push the "Esc" key, select 

the "Calculateft option, then return t o  the "Output" menu. 

Exit from RCIP 

This selection ends RCIP and returns oontrol t G  Dcx;. 

As &scribed a b v e ,  on E l e c t i o n  of " E d i t "  i n  the main menu, the 

user enters  the W i t  Subsystem. In this system, the user is presented 

with a series of seven screens, each al.lcwing select ion a set of 

prameters.  In a31 cases one OK more c3efaLllt prameter  sets is 

avai lable  to the user. In m e  cases, mare detai led edi t ing of 

individual Farmeters is p r m i t t e G .  In each ase ,  the bottcm l i n e  of the 

screen w i l l  shcw val id  entr ies .  In most cases, the  F1 and F2 keys (i.e. 

Function Keys 1 and 2) permit e l e c t i o n  among predef ined  &ta sets or 

values, the F5 key w i l l  allw mre &ta i led  edi t ing of parameters, the 

F10 key advmces the progranl t o  the next screen, and the F9 key returns 

t o  the previous screen. To exit the IDIT routine, the user nust choose 

F1O i n  the last  screen (advaried EOR technology date e l e c t i o n ) .  A 

description of each screen within the EOIT routine follaws: 

Figure 2 .  Demand Track 

The deniand track is the estimate used by the program of the 

schedule of reserve adiditions t o  be achieved through new discoveries. 

This is implicit ly treated as equivalent t o  dmnestic o i l  production. 

RCIP w i l l  attempt t o  replace reserves by mems of new discoveries in the 

amounts shewn here. Three e l e c t i o n s  are pesented  for  mple te  h a n d  

tracks, one from Lewin & Rssoe., the second from aOE/OPPA, and the third 

from DOE/EIA. Alternatively, the user n q  enter individual numbers for  

each of the p e r i d s .  

Figure 3 .  Size and Distribution of mmestic Resource 
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The second edit =reen is devoted t i c s  selection CrE the size of the 

ult.hately recoverable resource. Esthmtes of undiscovered oil  

resources are selected for ea& of 2 &ree standard data sets 

are mailable based on the low, man, and high U S S  Circular 860 

estimates for all. regions. In addition, the user m y  create astam data 

sets by selecting a mirrkue of law,  man and high estimates on a 
region-by-region basis. It should be noted that resource valws have 

been corrected for discoveries mde between publication of U%S Circ. 

860 and the beginning of the! model and ;also that regional "low" and 

"high" estimates have been sml& such t h a t  the sum of the regiondl 

estimates w i l l  qual the appropriate uSS estimate for the total USA. 

regions. 

figure 4 .  Alternative Lease Schedule and  and Setasi.de Scenario 

This Screen prmits  selection of the scheduling of resoure 

availability due to lease and land setasi& constraints. K I P  assumes 
that for each region, a certain fraction of the recoverable resource is 

available for C % . S C Q V ~ ~  M o r e  a specified dater and that a further 

fraction becomes available aftel: that date. Ihe uses can control both 
fractions and the mailabil i ty date. This may be &ne on three lwels 

of detail. The least  detailed is the selection of one of three 

predefined estimates for dl regions, one k i n g  a fxtst-guess arrent  

projection of availability and dsnte, and the other two being accelerated 

and delayed availability projections, The ~ ~ ? c o n d  level of detail is to 
select among these three projections kdividually for each region, and 

the th i rd  level al.lows the user t o  ciefi~e all. the prameters as  desired. 

Figure 5 .  T h i n g  of fox Off&ore Alaska 

This Sereen allows the user to select the t i m i n c ~  and effectiveness 

of advanced offshore techno1 in the Arctic. The parameters 

controlled are the fraction of resowce available without advanced 
technology, the fraction avail e w i t h  advanced technology, and the 

date of introduction of that t echno lw.  These ~ r m t e r s  ray be 
controlled either ty ~ e l ~ t i o n  predefined data sets or ty explicit 

user ,c?pecification of each p x m t e r .  'dhe pedef ined  parameter sets are 

estimates fox scenarios in which advanced technology is develwd 

according to optimistic, pessimistic, and best-guess schedules. 
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Figure 6 .  ]Baseline EOR 

Ihe Baseline mR screen allcws the user to select eost/supply 
Farmeters for MTR. Tko predefined tables are FJrcwi&d, one based or; 

estimates of Lewin & Assoc, and the other on estirrlates pblished ky the 
N X . ~  me user nay choose to  spc i fy  other val~ies. 

F i q r e  3. EXIR: Constraints on Production 

This screen establishes a schedule of limits on EDR production for 

ea& t ime period. A predefined estimate by plewir, & Assoc. is provi&d, 

and the user has the option af spc i fy ing  alternate limits. 

Figure 8, Intro6uction o€ Advanced EOR ‘Ilechnology 

Tlxis screen allaws the user to  Elect the date of introduction of 

advanced technoloq for EOR. After the date selected, EOR becomes 508 

mre effective. 

A t  the ampletion of this  hst scceen, the plraaneters €or a 

scenaxic have been Cefiwd, and the results my he calculated. 
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?he output mnu display is &own in Fig, 12. The operations are 

grouped in to  two categories: Setup and Action. In  general, the user may 

want to select several setup options before generating output with one 

of the "Act ion" options. 

"Setup" operatians are concerned w i t h  selecting the  tup? of data t o  

output, the regions or aggregate regions from which t o  list data, and 

the output device to  be used. The default  condition is: "output o i l  

supply for a l l  of the default  aggregate regions t o  the screen". 

Scheme 

!this option allows the user t o  set up an aggregation scheme far  

Fig. 13 shws the default scheme t ha t  w i l l  a p p a r  u p n  

A series of questions w i l l  be asked: 
output l i s t ings .  

f i r s t  loading RCIP. 

Want t o  change aggregation scheme ? (y,n): 

If trhe anStder is yes, then the usex w i l l  have the qprtuni ty  t o  

enter new aggregate numbers for  each region. This aggregation number 

defines the group to  which a region belongs. Each region must be a 

member a q  one such group, and no aggregation number may be skipped 

(i.e. i f  some region belongs t o  group "S", then there nust be a t  least 

one region i n  each of groups 'llR through "5"). There is no other 

res t r ic t ion  on grouping. If K I P  is not s a t i s f i ed  w i t h  the user's 

numbering system, then an error messcage w i l l  be dis~layed and an 
opportunity w i l l  be given t o  correct the numbering scheme. hkile 
entering numbers, the fo l lming  rules apply: 

of 

{Return) r e su l t s  i n  no change to  a region's group number 

Single d i g i t  integers are entered fs l lmied  by {Return) 

Double d i g i t  integers: enter the two d ig i t s ,  
NOT followed by a (Return). 

When a l l  regions have been numbered, the follcwing question is asked: 

Is this aggregation scheme OK ? (y,n): 
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M answer of ?in recycles the user through the numberifig again; i f  the 

numbering is sat isfactory to  the user, the appropriate answer is ny". 
A t  t h i s  p i n t  the question w i l l  be asked: 

Wish to  edit aggregate mwes ? (y,n): 

An answer of "y" permits a l t e r a t ion  af the aggsegate names. 

the clser is given an oppr tun i ty  t o  correct e r ro r s  before finishing. 

before, 

Note that the "Aggregation scheme" option deals only with &fir,ing the  

malbership i n  aggregate groups. The "Select Regions for Output" option 

must te use6 t o  set up output from these aggregates. 

Betrieve Second Scenario fox COKI~Z~X ison 

This option allows the user t o  select a previously calculated and 

stored scenario. B e  results frmi this second scenario w i l l  he 
displayed along with those of the scenario currently resident i n  memory. 

The aggregation schemes and output selections w i l l  be those of the 

current session. 

lplis section defines the regions t o  be output. 

is: 

&e f i r s t  question asked 

Want select ion among individual (i) subregions or 

aggregate (a) regions ? 

Pln answer of " iVf  presents the list GZ supply regions. The %up Mrw" 

and "Down Arrm" keys nme a C U K S O ~  frm. one region t o  another; a region 

w i l l  be included i n  output i f  the user pushes 'Fl"; it can be excluded 

by pushing the "Del" key. %e "Fl0" key completes the select ion 

process. 

Regions selected for  output w i l l  be indicated by an asterisk. Answering 

the above question with "a" presents the current list of aggregate 

names, Selection of aggregate regions i s  &ne similarly to  selection of 

individual. regions. 
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This setup prameter defines the variable to  be used i n  subsequent 

output operations. The choices given are: 

S U P P l Y  
pi l inimmmaximum p i e s  

Averacp Price 

Average Leadtime 

"Supply" output w i l l  Fesent  quantities of o i l  reserves ( i n  units of 

million barrels) added i n  each selected region and i n  each tim priod. 

"Minimum-rraximtrm prices" output w i l l  amtain the lowest and highest mst 
brackets selected. "Average price" w i l l  produce output mntaining 

weiqhted averages af msts. "Average Leadtime" w i l l  give a weighted 

average leadtime rsquired for the f i r s t  actual production fran a 

particular resource additj.cn. 

Direct Outwlt t o  Printer 

a 
Direct Outw t t o  Disolay 

These options direct subsequenJy generated output t o  the device 

indicated. The default choie  is the display screen; the d e f a d t  w i l l  

be set  each time the Output &nu is reentered. 

(Figs. 1 4  through 17) 

This option selects and generates tabular output af one of the four 

results listed above. Appropriate results w i l l  be displayed for ea& 
region or aggregate area selected for output. A t  the right of the 

table, a column of regional sumwries is displayed covering all priods. 

A t  the bottcm amars  a row of Fericd summaries for a l l  regions 

(including those not selected for display). If the setup has not been 

ac3quately defimd, a warning is issued, For example, if no regions 
have been selected for output, the folkwing appears: 

NO regions have been selected. Press Esc t o  return t o  =nu. 
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This rarely wcurs, as a default selection is autmatically loaded when 

the program begins. The appropriate act ion t o  t a k e ,  however, is 

indicated by the prom@: Push "ESC"~ then use the "Select Regions" setup 
option. 

Gra&ical output is rat y e t  inplenated. A message to this effect is 

given when this option is selected. It is contmplated this option w i l l  

& law the creation of output f i l e s  compatible with the Microsoft "'Chart" 

gra&ics pickage. 

peturn t o  MainMen u 

This option returns  control t o  the mair, menu. 
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Scem r i o  : 

RFZLACEWENT OCXST INT1EX;RATION ElioGRAM (v. 1.10) - MAIN MENU 

Parameter 8 <-- Fran scenario on d i s k  
and/or pmgrm options, 
with editing i f  desired. 

1 
Results I 
c_-- 

I 
I 
I 
-I-I--.y-ll-------- 

Iietrieve scenario fran disk to  memory 

Edit prameters i n  memory (program options available) 

Print prameter s w r y  

Calculate results 

Store scenario frm m n r y  to disk 

Go to Output  menu 

Go to Utilities menu 

E X i t  from RCIP 

Fig. 1. Image of ”Main &nu” Screen Display 

v 
OPTION: Constant ( W i n )  

PERIOD Average Production Rate (MMB/D) ---- 
1983-1 984 

1985-1989 

1990-1994 

8.2 

8.2 

8.2 

1495-1999 8.2 

2000-2004 

2005-2009 

8.2 

8.2 

F i g .  2. Image of “Demand Track” Screen Display 
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SIZE ANB DISTRIBUTION OF COWSTIC RESoURa BRSE 
OPTION: USGS Wan ( a l l  regions) 

Ilndiscovered o i l  (B BBL) (USS C.860, corrected for discoveries i n  1980-1982 

Lcwer-4 8 Onshore 

K e s t  Coast &an 
R o c k y  M t s .  &an 
Mid-Cont . Mem 
West Texas &an 
Gulf Coast &an 
P-lachia &an 

------I ----- --- 

Alaska Onshore Mean ----------- 

G u l f  C o a s t  Offshore 

Shelf Mean 
Slope Mean 

----------------- 

4.3 
22.5 

3.9 
4.9 
5.8 
2 .B 

6.9 

2.9 
2 -0 

Atl.antic Offshore 

N Qr C Shelf Mean 
l_____l_----l 

N & c Slop? &an 
s S l o w  wan 
West Coast Offshore 

S Shelf &an 
N Shelf Mean 
s S l o p  wan 
N S l o p  Mean 

Alaska Offshore 

Shelf-LoRisk 
Shelf-Hifzisk Mean 
Slop-LoRisk Mean 
S l o p - W s k  Mean 

1.2 
3 . 2  
0.9 

0.7 
0.3 
0.9 
0-7 

2.4 
8-4  
0.4 
1.0 

Fig. 3 .  Image of "'Site and Distribution of Rmestic Resource Base" 
Screen Display. 

ALDXNATTIVE LEPSE-SalEXJLE PND ND-SFP-ASIDE SCENARIO 
OPTION: Current Projection ( a l l  regions) 

Parameters are p r c e n t  of resource available,  before and after date. 

Lmer-48 Onshore % 

West C o a s t  CrntProj 98 
Rocky Mks. CrntProj 96 
Y i M o n t .  CrntProj 100 
West Texas CrntProj 100 
Gulf Coast CrntProj 100 
Appalachia CrntProj 100 

----------__- -- 

Alaska Onshore 

MI? CrntProj 0 
m - A  CrntProj 81 
Other CrntProj 100 

Gulf Coast Offshore 

She1 f CrntProj 100 
s l o p  CrntProj 100 

Ill------------- 

DATE 

2000 
2000 
2000 
2000 
2000 
2000 

--. 

2000 
2000 
2000 

2000 
2000 

% 
s- 

0 
0 
0 
0 
0 
0 

100 
1 9  

0 

0 
0 

Atlantic Offshore 8 

N & C Shelf CrntProj 0 

s Slop CrntProj 100 

West CDast Offshore 

s Shelf CrntProj 0 
N Shelf CxntProj 0 
s Slop? CrntProj 0 
N Slope CxntRoj 0 

Alaska Off shore 

Shelf-LoRisk CrntProj 58 
Shelf-HiRisk CrntProj 63 
Slope-LaRisk CrntProj 0 
Slop-WiRisk CrntProj 0 

------.------I-. I -- 

b! & c slow CKIlCROj 0 

------------_-- 

--lll---_____ 

DATE 

2000 
2000 
2000 

-_I 

2000 
2000 
2000 
2000 

2000 
2000 
2000 
2000 

8 

100 
100 

0 

__ 

100 
100 
100 
100 

42 
37 

100 
100 
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OFTION: Current projection 

Shelf-- Ri sk  100 2000 O 

Shelf-Kigln Risk  42 2000 58 

Slope-Law Risk  100 2800 0 

Slop?-€licjh Risk 0 2000 100 

Fig. 5. Image of "Thin9 of Advanced Technolqy for 
Gffshore Alaska" Screen Display. 

< 30 

30-40 

40-50 

5 0 6 0  

60-80 

80-100 

14.5 

3.5 

1.5 

0.0 

0.0 

0.0 

Fig. 6. Image of "Baseline MHI" Screen Display. 



1983-1984 0.3 
1985-1 909 1.6 
1990 -1 994 1.9 
1995-1999 2.1 
2000-2004 2 .I 
2005-2009 1.8 

Fig. 7. Image of "EOR: Constraints on Prduct ion"  Screen DiE@ay. 

CATE : 1990 

RCIP SCENARIO No. none 

Demand: Uscr-defined 
1983-1963L4 1 9 8 5 - 1 9 8 9  1 9 9 0 - 1 9 9 4  1 9 9 5 - 1 9 9 9  2000-2004  2 0 0 5 - 2 0 0 9  

5 . 2  6 .  1 5 . 9  5 . 9  5 . 3  5 . 1  

Size and Distribution of Domestic Resource B a j e :  USGS Mean (all regions) 

Lease-Schedule and Land-Set-Aside Scenario. Current Projection (all regions) 

Timing of Advanced Technology for O f f s h o r e  Alaska: Current projection 

Baseline EOR: NPC 

EOR: Constraints on Production: Lewin 

Date of Introduction of Advanced EOR Technology: 1990  

Fig. 9. Sample Parameter S~nmmary Listing. 
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SUMMARY OF RESULTS FOR SCENARIO Nu. ncmf= 

Quota T r a c k  (MMB/PERIOD) 

TQ be filled: 5986 14965 14965 14965 14965 14965 
F i n a l :  0 0 0 (3 l:J 0 

Measures of ( i n v e r s e )  economic benefit (Billion t - l Y E l 3 )  (1983 f/Ebl ) 

1983-1984 1985-1989 1990-1994 1495-1999 2000-20C)4 2005-2009 

By methodology of DFI: 580.43 4.01 
By methodology of  L f A :  272O. 51 ..I A . 67 7- 

RE6 --- ^-----. 

I 2747 
2 12775 
3 2175 
4 0  
s 3256 
6 0  
7 0  

9 0  
10 0 
11 0 
12 0 
13 0 
I4 0 
15 0 
l b  5 
I7 0 
! E  0 
19 0 
20 0 
21 0 

e o  

1990- 1994 

351 30 35 32 3 
1422' 30 35 SI 3 
572 30 32 SI 3 

0 - - - -  
1185 SO 32 31 3 
1892 30 32 30 3 
2558 30 30 30 3 
1774 SO JO SO b 
97s SO SO SO LO 

0 - - - -  
0 - - - -  

702 50 SO 30 I2 
0 - - e -  

0 - - - -  
4 _ - - -  
0 _ - - -  

554 30 30 30 7 
352 30 30 SO 7 
0 - - - -  
0 - - - -  

2850 SO 30 30 3 

2005-2009 

348 45 55 50 5 
2168 , 4s 55 50 J 

268 45 55 50 3 
2 7 V  4E 55 52 3 
598 45 55 49 3 
216 45 55 50 3 
b56 35 55 4h 3 
116 45 55 48 6 
208 43 55 48 I 1  

5 40 17 4s 5 
bSb 35 55 44 I1  

13 40 55 16 12 
5 40 47 13 5 
3 10 17 44 6 

155 ?3 55 12 B 
257 35 55 41 8 
972 35 5s 45 7 

2137 s5 52 4 1  7 
235 40 50 U 9 

0 - - _ -  
2700 SO 30 SO J 

-_--.----.----.------- lot My 
-"L--_ 

4036 
20603 

5164 
11-71 
5682 
1493 
6844 
2889 
1954 
1200 
3182 

005 
700 
300 
094 
663 
2361 
7453 
235 
0 

11850 

R11 20951 30 30 30 3 14965 30 35 SO 4 14965 30 15 35 4 14965 SO 40 30 7 14965 30 55 14 5 BO811 

RepiPnS 
------ 

____L____________-_-_I_________ WFSHDRE .................................. ONSHORE 
1. Yest b a s t  8. 6ulf Coirt Shel f  13. West Cocrt S Shelf 17. Rlaska Shelf-LoRirk 
2. Rocky Mts. 9 .  Slope 1 4 .  N Shel f  18. Shelf-HiRirk 
S. Rid-Cont. 10. Atlmtic N L C Shelf 15. s Slapr I? .  Slope-CaRisk 
4. Ytst Teras 11. W 0 C Slops 16. FI Slope 2 0 .  51 ape-Hi R i  11: 
5.  Eulf Coast 12. S Slope  
6, I\pprlrchir 

Rtsultr Io? each region and period a f t :  
Rnerver i d d i d  during perlod (111 BblI  
llinirur irrqinil cost (1983 $1 
Iaxiwr iirginrl cnrt 
llvrrapr urpind cost 
hvrraqc lead t iH  (yrrl 

21. EOR 

Fig, 10, LSammple SL?EKIWY Printout. 
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CALCULATION OF RESULTS F J R  E I S  SCENARIO 

Quota Track (MMB/PEKIOD) 

1983--1984 1985-1989 1990-1994 1995-1999 

To be f i l l e d :  5986 14965 14965 14965 
F i n a l  : 0 0 0 7398 

Quota not satisfied! 

Feasures of (iriverse) economic hef i t  (Billion $1983) 

Ry rrethoilolgqr of EFI: 
By  thod do logy of L&A: 

524.06 
3187.46 

2000-2004 2005-2009 

14965 14965 
0 2961 

(1983 $fib1 ) 

6.49 
39.44 

Press Esc t o  return t o  m u .  

Fig. 11. Image of "Results Sumnzary" Screen Display. 

CLTTI.UT OF RESULTS OF CALCULATIONS -- rtmv 

I Aggregation sheme 
I 
I Retrieve Second scenario for cornprison in tables and/or grarJns 
I 
I Select Recjions for output 

Setup I 
I &oose resa t  to output 
I 
I Direct output to  Printer  
I 
I Direct output to Display 

1 O u t p u t  Table 

I O u t p u t  Gra& 
Action J 

Return t o  m i n  Menu 

Fig. 12. Image of "Output Menu" Screen Diwlay. 
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. 
Wt?& COdSt OllShOKe 
Rmtq Nountains  
Mid-ContinenD 
West Texas 
Gulf Coast 
Appalachia 
Alaska Gn 
Gulf Coast Shelf 
G u l f  Ccast Slope 
A t l a n t i c  N&C Shelf 
A t l a n t i c  N&C Slop 
A t l a n t i c  S S lop  
West Coast N Shelf 
West Coast S Shelf 
West Ccast N Slop 

A l a s k a  Shelf LoRisk 
A l a s k a  Shelf H i f i i s k  
Alaska Slope Laffisk 
Alaska Slop B i P i s k  
M)R 

West -& S SlQW 

1 
2 
3 
4 
3 
4 
4 
3 
3 
4 
4 
5 
6 
7 
8 
9 

1 

i 
3 

4 

48 Onshore 

Alaska OnshQKe 
48 Shelf 

48 S l o p  

Alaska Shelf LoRisk 
Alaska Shelf H i R i s k  
Alaska Slope LoRisk 
Alaska S l o p  HiRisk 
EOR 

west C a s t  Onshore 
Rocky Mountains 
NidXontinent 
West Texas 
caulif Coast 
FppdLacRia 
Apaska on 
Gulf Coast Shelf 
A t l a n t i c  N&C %elf 
west Coast N shelf 
W e s t  Coast S Shelf 
G u l f  Coast Slope 
Atlantic N&C Slope 
Atlantic S S l o p  
West CCMst M Slop 
West Coast s Slope 
Alaska Shelf LoRisk 
Alaska Shelf HiRisk 
Alaska  Slope LoRisk 
Alaska S l o p  H i a s k  
M)R 

Fig. 13. m g e  of "Aggregation Scheme" Screen Display. 

1983-1989 1990-1994 1995-1999 2000-2004 2005-2009 S ~ m n a q  

48 GllShOKe 
Alaska Onshore 
48 Shelf 
48 Slow 
Alaska Shelf LoRisk  
Alaska Sheif H M s k  
Alaska S l o p  LoRisk 
Alaska Sl- H i R i s k  
K)R 

20951 
0 
0 
0 
0 
0 
0 
0 
0 

3870 
3108 
2769 
1943 

425 
0 
0 
0 

2850 

7711 
557 
110 
873 
83 9 

1725 
Is 
0 

3150 

0 
2354 
2771 
3007 

761 
2855 

67 
0 

3150 

527 8 
714 

45 
121 9 
372 

3725 
304 
608 

2700 

37810 
6733 
56 95 
7042 
23 97 
83 05 
371 
608 

11850 

A l l  Regions: 20951 14965 14965 14965 14965 80811 

Fig. 14. Sample "Supply (MNE3)" O u t p t  Table. 
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A V m E  PRICE ($-1983) 

48 Onshore 
A l a s k a  Onshore 
48 Shelf 
48 S l o p  
A l a s k a  Shelf LoRisk  
A l a s k a  Shelf WiFisk 
A l a s k a  S l o p  LoRisk  
A l a s k a  S l o p  HiRisk  
EOR 

All Regions: 

1933-1939 1990-1994 1995-1999 2000-2004 2005-2009 Summary 

32 
30 
30 
30 
30 
- 
- 
- 

30 

38 
34 
33 
33 
33 
35 - 
- 

30 

- 
31 
30 
32 
31 
33 
34 

30 
- 

52 
47 
47 
39 
42 
42 
40 
49 
30 

35 
32 
30 
33 
33 
37 
39 
49 
30 

30 30 35 31 44 34 

Fig. 15. Sample "Average Prj.ce" Output Table. 

MINIEUM-MAXIMUM RICE ($1983) 

48 Onshore 
A l a s k a  Onshore 
48 Shelf 

A l a s k a  Shelf LoRisk  
A l a s k a  Shelf NiRi sk  
A l a s k a  S l o p  LoRisk  
A l a s k a  S l o p  HiRisk 
EDR 

48 s l o p  

W 1  Regions: 

1983-1939 1990-1994 1995-1999 2000-2004 2005-2009 

43 60 
30 30 30 40 30 40 40 55 
30 30 30 40 30 40 40 55 
30 30 30 40 30 40 35 55 
30 30 30 40 30 35 35 55 

30 40 30 35 35 55 
33 35 35 55 

45 55 
30 30 30 30 30 30 30 30 

- -  30 30 30 35 33 45 
- -  
- -  
- -  
- -  
- -  - -  
- -  c -  - -  
- -  - -  - -  - L  

- -  

30 30 30 35 30 45 30 40 30 60 

S W r Y  

30 60 
30 55 
30 55 
30 55 
30 55 
30 55 
33 55 
45 55 
30 30 

30 60 

Fig. 16. Sample "'Minimum-~xinum Price" Output Table. 
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48 Onshore 
Alaska Onshore 
48 Shelf 
48 Slop  
Alaska Shelf LoRisk 
Alaska Shelf HiRi sk  
Alaska Slope LoRisk 
Alaska S l o p  H i f i s k  
KIR 

All Regions: 

1983-1989 1990-1994 1995-1999 2000-2004 2005-2009 Summary 

3 
3 
7 
9 
8 - - 
L 

3 

5 

3 
3 
5 
8 
7 
7 - 
- 
3 

4 

- 
3 

10 
7 
7 
10 

3 

6 

a 

- 

3 3 
3 3 
6 7 
9 10 
6 7 
6 7 
9 9 
10 10 
3 3 

5 4 

Fig. 17. Sample "Averacje Lead Time'' O u t p u t  Table. 
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The purpse  of this app?ndix is t o  de ta i l  the logic behind RCIP's 

resource selection scheme. While RCIP contains a number of linked 

routines, mst are  devoted t o  data input, output, and checking, and 

relatively fw t o  the actual selection and calculation process. Only 

this last segmemt is covered here. 

Based on internally specified Chta andl user-qecified parameters, a 

This table  consists of large resource data table is created internally. 

a set of c o s t / ' p n t i t y  distributions. 

Each r e soure  region has associated with it a resource 

cost/quantity distribution. A l l  of tihe o i l  resources potentially 

available for discovery are allocated m n g  a series of cost slots.  "he 

f i r s t  s l o t  contains the quantity o€ undiscovered resource costing less 

than $30/bbl, and the next 40 s l o t s  contain q u n t i t i e s  mai lab le  within 

two and a half dollar increments ranging f ran  $30 t o  $130 per barrel. 

(Note that only econmically viable increments w i l l  actually be 

selected: upper l i m i t  of $130 provides a mre than adequate buffer 

for pice scenarios so far considered). Cost d i s t r i h t i o n s  for  each 

resource region are  defined i n  f i le  EQ~.DAT by REFO~,~ a program which 

calculates marginal replacement costs for domestic o i l .  Sewrate 

distributions have been defined for each of the high, mean, and low 
resource-base estimates for each region. The cost distribution imported 

frm $?EPCD is normalized t o  assure tha t  the quant i t ies  estimated ky USGS 

are economically available. %e assumption is ma& t ha t  $60/bbl is 

qu iva len t  to  UsSS's term "economically available". On t h i s  assumption 

the normalization is done by scaling the cost distribution so the 

t o t a l  of a l l  resource up t o  S60/bbl equals the operative USGS estimate. 

Should there be no resource available under $68, a warning is issued and 

no scaling takes place for  t ha t  region. 

The internal table of available resources referred t o  earlier is 
simply the selected mix ( law,  mean, and hi*) of these regional cost 

distributions. 

the 

t ha t  



In each period, a sequential s t  of actions is executed by RCIP t o  

determine which resources of those available w i l l  be "discovered". lhis 

cquence of actions is as follows: 

I. Resource Table is ted: additions to the available 

resource table my occu due t o  introduction of a&an@d 

Arctic offshore technoloqy or to the l i f t i n g  of leasing 

eonstr a i  n t  s. 

11. Resource selection: resources are selected (i.e. 

"discovered") fran the available resource table u n t i l  

either the pried's discoveries qual its "pnrduction 

quota" (also termed "'deanand track"'), or there are m more 

resources available for sdection. During the selection 

process, the follwing rules are used i n  the order of 
priority listed: 

1. No resour= is idectedl if  it is i n  a slot lying above 

the "cost 

region for each p r i d  by compring costs Over a 

representative production history t o  the 1983 NEPP 

projection of world o i l  price.4 

is &ne by a program supplemental t o  REPCD, not within 

RCIP. 

The cast cap is determined for each 

me c c u l a t i o n  

2. No resource w i l l  he elected f r m  a higher cost bracket 

u n t i l  a l l  lmer brackets have k e n  exhaustec?. A cost 

bracket is a group of one or mre  cost slots. 

brackets contain 4 s lo ts  (i.e. they are $10 brackets), 

while above $6Q/bb1, brackets ormtain 8 slots each. 

Lmer 

3.  Within the limitxitions of the f i r s t  

resource f r m  a law priority region w i l l  be selected 

u n t i l  higher priority regions have been exhausted. 
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Priority group membership is defined i n  Table el. 
prior i ty ,  as used here, mans a high group number - 
Le. Alaska Onshore, i n  group 5, is of l m e r  g i o r i t y  

than West Texas, i n  group 1. 

Law 

4. Within the l imitations of the above rules, all lcwer 

cost s lo t s  w i l l  be selected before higher cost s lots .  

5. Within the above limitations, resources w i l l  be selected 

from regions i n  the order they are l i s t e d  i n  Table A-1. 

111. Calculation of R e s u l t  

IXaring the selection process, running t o t a l s  are kept  of in- 

formation used t o  calculate output data ( to t a l  quant i t i t es  

selected from each region, weicjhted average cost, cost range, 

merage leadtimes, and economic benefit) .  These calculations 

are completed i n  t h i s  step. 

This en t i r e  process is repeated for each time period i n  the model, 
the result ing data retained for  storage or output. 

and 

Economic benefit calculations carried out i n  RCIP actually address 

the effective Gost t o  the damestic economy of production (or the i m p o r t )  
of that  f ract ion of domestic needs represented by the demand t r a c k .  

This (negative) econmic benefit is computed by two dis t inc t  

methodioloyjies. The first, due to  Lwin and Associates, defines economic 

benefit as the t o t a l  cost a€ all o i l  selected, plus the cost of imports 

required t o  f u l f i l l  de f i c i t s  t o  the selection quota. The second 

methodology, due to  Decision FOCUS, Inc,, is significantly different i n  

two respects. Firs t ,  all costs are discounted ( a t @  per annm) t o  the 

beginning year of the model (1983). Second, that fraction of the 

replacement cost represented by transfer pymnts witbin the USA (e.g. 

taxes, royalt ies) is not counted, Econoanic benefit, as calculated by 
these two methodologies, is displayed on the scenario surw~bary as a to t a l  

dollar value and on a p r  barrel basis (Figs. 10 and 11). It is 
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TAGLE Prl. ResoLiE-ce Regions a d  P r i o r i t i e s  

Resource Subregions contained i n  RCIP are l i s t e d  below i n  (A.) i n  the 
order they a p p a r  i n  the data displays and (6.) i n  selection p r io r i ty  
order. Next t o  each region is the select ion p r io r i ty  grciup t o  which 
the region belongs. 

A. suB€?EGIONS Pr ior i ty  
( i n t e r n a l  order) 

West C o a s t  Onshore 
Rocky Nountains 
Mid-Continent 
We st Texa. s 
G u l f  C o a s t  
App 1 a& i a  
Alaska Onshore 
G u l f  C o a s t  Shelf 
Gulf C o a s t  S l o p  
Atlantic N&C Shelf 
Atlant ic  N&C Slop 
Atlant ic  S Slop? 
 est C o a s t  N Shelf 
West C o a s t  S Shelf 
West C o a s t  hT Slop? 
West Coast S Slop 
Flaska Shelf Loask  
Alaska Shelf FIiRisk 
Alaska Slope EoRisk 
Alaska Slope HiRisk 

Group 

1. 
1 
1 
1 
1 
1 
5 
2 
7 
4 
9 
9 
3 
3 
8 
8 

10 
11 
12 
13 

ExlR 6 

€3. ,W,REX;IONS Pr i or i ty 
(by pr ior i ty)  

West Coast Onshore 
Rocky Kountains 
PIi +Continent 
west Texas 
Gulf C o a s t  
mptlachia 
Gulf C o a s t  Shelf 
West C o a s t  N Shelf 
West Coast S Shelf 
A t l a n t i c  N&C Shelf 
Alaska Onshore 
MIR 
G u l f  Coast Slop 
West Coast N S l o p  
west Coast s Slop? 
AtlmtAc N&G Slope 
Atlantic S Slope 
Alaska Shelf LoRisk 
Alaska Shelf HiRisk 
Alaska Slope LoRisk 

Group 

1 
1 
1 
1 
1 
1 
2 
3 
3 
4 
5 
6 
7 
8 
8 
9 
9 

10  
11 
12 

Alaska Slop? HiRisk  13 
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recognized that there is a cer ta in  inconsistency i n  the treatment of 
imports. Properly speaking, imports w i l l  eventually be r q u i r e d  to 

replace production Ejhortfalls due to  reserve addition shortfalls. Such 

a production track treatment is beyond the scope of this version of RCIP 

and will be treated i n  the Production Schedule version. 
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The mst/resource data input t o  RCIP were derived fran a modified 

version of the REPCO mde, the methcdology for w h i c h  has been described 

i n  the report, "Replacement Costs of Domestic Crude OilIl.3 %e 

modifications made a t  Oak Ridge National Laboratory did not affect the 

basic methodology, a s w r y  of which is given k l m .  

'Bhe "cost" of new domestic crude-oil reserves is defined here as 

the levelized se l l ing  price, over ~e ent i re  pried of production, which 

w i l l  recover the f u l l  expenses of exploration, developnent, production, 

and an assumed return on capital. Since the exploration costs are 

included, t h i s  is termed a "replacement cost." The discounted cash-flow 

analysis includes the following items: 

a~ exploration 

- geological and geo@ysical work 

- dry holes 

- discovery well 

lease bonus 

* development 

- dr i l l i ng  and equipnent 

- dry holes 

- delineation wells (offshore) 

1) G&A on investment 

production 

- fue l ,  F e r ,  labor, materials and injectants 

- dr i l l i ng  of injection wells 
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- injection e q u i p a t  

- G&A on operations 

- royalties 

- Severance, state and federal income taxes 

- windfall-prof it taxes (through 1989) 

- price adjustments for ABr gravity and transprtation 

- revenues f rm associated gas (except for Alaska) 

* escalation w i t h  energy cost of costs of dr i l l ing ,  equipwit, injection 
mter i a l  s 

6 return on investment. 

Tlie analysis u t i l i z e s  a geoqaphic disaggregation into seven 

onshore and fourteen offshore recjions. &an, high and l a w  estimates of 
the quantities of umdiscovered recoverable resources of crude o i l  for 

ea& of these regions are taken from U.S. Geological Survey (USGS) 

a rculax 8hn (19821, and corrected for discoveries during the years 

1980-1982. The USGS h i@ and low resouxm estimates for the individual 

regions are &so adjusted so that high estimates sum to  the high 

estimate for the entire USA; likewise, for the law estimates. 

Sane of the mjor p i n t s  i n  the analysis are as follows. For a 
complete acmunt, see the replacement-cost report cited above. 

Lower-48 On shore Model 

The analysis emplays a finding-rate model based on the assumption 

of a logistic relationship ktween exploratory d r i l l i n g  effort ( E ) ,  

total  resource (0, ) , md the hydrocarbons found (Q) , 

!&e parameter b is estimated for ea& cjeograaic region frm the history 

of drilling and discoveries O V ~ K  several years prior to  tche star t  of the 

model. Use of the re_latianship allcws the est.imation of the average 
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' finding rate for each subsequent increment of o i l  to be discovered. 

Combining this figure with the average w e l l  depth ( i n  recent history) 

for the region yields the expected ultimate yield per w e l l .  

The expected f ie ld  size (ultimate yield) for an increment of o i l  h 
a given region is obtained from the yield p r  w e l l  with the use  of a 

data base of Over 5,000 o i l  fields maintained by Lewin and Fssociates, 

Inc., Washington, D.C. Division of the f ie ld  s i ze  by yield-per-well 

yields the number of production wells. The timing sdw3il.e for well 

d r i l l i ng  based primarily on a variant of the reserve grmth factors 

i n i t i a l l y  developd by M. King Hubbert, and elaborated by D. Root i n  

USGS Circular m* 

is 

Costs are taken frm data series published by the Energy 

Information Agency (U.S. Department of Ehergy), including those for 

d r i l l i ng  (DOE/EIA-0185 (82) ) and equipnent (~m~LA-0347  (82-83) ) . The 
cost analysis is conducted i n  constant 1983 dollars. 

- Offshore Model 

The Lrwer-48 offshore mdel is disaggregated into ten geographic 
regions and twenty field-size classes. ?he estimates of undiscovered 

recoverable resource are &rived from USGS Circular  f)lig regional, 

estimates (with corrections for  discoveries during 1980-1982) 

adjustments of high and l ow estimates as for  the onshore (see above), 

and from the assumption of lognormal daistributions mer the field-size 

classes. ?he minimum f ie ld  s ize  for econmic recovery was taken frm 

USGS _C,ircular &Q. For txo regions, Gulf of Mexi00 Shelf and Pacific 

Ocean South Shelf, which have been subjected to  extensive explorationr 

the assumed distribution of remaining ecronornically- recoverable 

undiscovered resource m n g  field-size classes was based partly on the 
results of exploration and other analyses (see references in the 

Replacanent Cost report cited above) a For other regions, the 

distribution was based on an approximation of the lognormal 6istribution 

of economically viable fields. 
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For each p r t i n e n t  f ie ld-s ize  class i n  each region, the m d e l  

calculates the quantity ramining t o  be found and the replacement cost. 

For the l a t t e r  calculation, the f i e l d  developnent cornpnent f i r s t  

calculates the required wells, plaff orms, p i p l i n e  and equiprent 

according t o  current offshore design principles,  and is depmdent on the 

water &@A d r i l l e d  &p%h for  the particular region. This component 

also defines the t i m e  sequence of exploration, development- and operation 

phases acmrdinq t o  norm1 engineering practices, and is used t o  provide 

the lead-time prameter p s e d  t o  RCiP via  the Z321.INT fi le.  

The estimated costs  of all items for the Gulf of Yexico a r e  taken 

from the sane sources as for the Lawear-48 onshore, plus s p c i a l i z e d  

sources for the offshore: DOE/E:IA 0372/2 and USGS Professional Report 

1294. Costs for  the A t l . a i t i c  and Pacific regions a re  &rived from Gulf 

of Mexim costs ty amilicatian of the "climtie h o s t i l i t y  i n d i e s "  

(R. J, Kalter and W. E. Wner, Atlant ic  Outer Cont inental  S ~ L E  Enerw 

Besources : Economk , Ithaca, NY: DOA Economies, Cornell 

I h i v e r ~ i t y ,  R e p r t  P E R I S  99-17, NWasnber 1979, ~sp, 23-27) . Costs a~t? 

also subjected to escalation w i t h  %he mst  af energy. 

a a s k a  Onshore l%xkA 

%e models i n  tise for bot31 onshore and offshore Alaska are 

preliminary ones, t o  be replaced by improved methodologies Erm studies 

currently being carried out by -in and Associates, Tnc., for the 

Wpartment of Eherqy. 

For the Alaskan onshore regions, the &sic model far  Ewer-48 

omshore regions was ut i l ized  w i t h  several modifications, as f o l l m s .  

The finding rate v d l ~ ~ s  were modified t o  r e f l e c t  the u n e r t a i n t y  

inherent i n  Irhe Alaska &ita. Cost data spcif ic  t o  Alaskan onshore 

fields were taken frm Alaska mdroca rbn  Sjumlv Mdek., DoE/EIA-80-072, 
Vol. 3, February 1980. Transportation costs  appropriate to  Alaska were 

u t i 1  ized. 
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The Alaska offshore model was adapted fran the Lower-48 offshore 

m d e l  by adjusting both the resource inputs and the cost data to reflect 

the information povided i n  Y.S. Arctic Gas, National Btroleum 

Council, Washington, D.C., Eecember 1981. 

Pre-=ration of CoatJauantitma for RCIP 

The cost/qumtity resul ts  €or each region were moothed and 

distributed Over the RCIP cost  intervals. The lwest interval contains 

all quantit ies with costs less than OK qual to $30, and succeeding 

$2.50 intervals  continue up t o  $130. (The $30 minimum was appropriate 

during the  time the analysis was conducted, and w i l l  be changed i n  the 

next version of RCIP t o  reflect a r r e n t  realities regarding the pice crf 

oil.) one 
each for low, man and high resource estimates. Each table amtains  

data for a l l  twenty RCIP regions. (One R E K D  region, Atlantic Offshore 

South Shelf, was d t t e d  because crf the low quantity of its resource.) 

The ca&/quantity input to  RCIP is arranged i n  three Qbles, 

B f u t i o n s  of Economic B e n a  

lfie program outputs two dollar f igures named "Inverse Econmic 

Benefit (DFX) and "Inverse Elmnmic Bemf it (LsrA) ", where "DFI" and 
T&A" stand for Decision FOCUS, Inc. (Los Altos, a) and Lewin and 
Associates In@. (Washington, D.C.) QfwL's two subcontractors in the 

RCIPwork. These dollar figures are actually axts,  defined ( i n  two 
different ways) so that a decrease i n  cost represents the re lat ive 

economic benefit of the scenario, and therefore of the p.&D which might 

make possible, for example, ear l ie r  access to  a&anced technologies. 

According t o  DFI, the only costs whi& should be considered with rela- 

t ion to econmic benefit are those consumed i n  o i l  exploration/&velopnent/ 

production which would, k c a u s e  of R&D, be freed up for  other uses. There- 

fore, cost is the discounted sum of fixed and variable factor costs and 

return on equi ty .  %is definit ion excludes taxes and lease acquisition 
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a s k s  (lease bonus and royalty p y m t s )  on the basis that these are 
t ransfers  within the U.S. ea.momy. The discount factor utilized for 

t h i s  calculation was an average for e q u i t y  and debt f ract ions;  the 
figure used w a s  8% for all regions. 

L&A's & f i r i t i o n  of cost for waluat ion of economic benefit is s in l -  

ply the (undismunted) sum of a l l  msts, including taxes and lease 

a q u i  si t ion.  
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