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In late 1995 President Ch ton  authorized 
the sale of the Federal Government's con- 
trolling interest in the billion barrel Elk 
Hills Naval Petroleum Reserve (NPWI), 
located near Tupman, California. The two 
year sale process, including independent 
reserve evaluation, sales presentations, 
equity redetermination, and bid evalua- 
tion, has drawn to a close. Bids that initi- 
ate the next phase of the process were due 
on October 1, 1997. 

Elk HilJs: Sale of the Century 
The Elk Hills sale is occuning at a time of 
significant change withm the California 
oil and gas production community. In the 
Gulf Coast the focus of the major oil 
companies has been a shift in operations 
from the onshore and inner continental 
shelf to the deeper waters of the Gulf 
Coast. In California the opposite trend has 
dominated. The recent merger of 
CalResources (the former Shell-Western) 
with Mobil-Cahfornia into AERA, the 
recent Texaco purchase of the largest 
independent in California (Monterey 
Resources), the continued consolidation 
of producing assets, the increased produc- 
tion and refining of heavy oil, the large 
consumer demand for clean-burning nat- 
ural gas, the shift of Alaskan light crude 
off the West Coast market, the future addi- 
tion of a new multi-crude pipeline from 
the San Joaquin Valley to Los Angeles 
area refineries, and the deregulation of the 
California electric market, have all com- 
bined to allow the future Elk Hills 
owner(s) to be pivotal players in many 
potentially profitable future financial 
interactions within the California energy 
market. 

The trend of increasing acquisition costs 
for producing properties could continue to 
record highs with this transaction. In sev- 
eral ways the sale will be a landmark 
event in the oil and gas history of Califor- 

nia. Virtually every major oil company and 
large independent made some effort to 
evaluate and bid on portions of the proper- 
ty. Selection of the high bidders has the 
potential of altering the future California 
oil and gas production environment even 
more than the changes of the past several 
years. 

The Story of the EUs Hill Petroleum 
Reserve 
Elk Hills field is one of the ten largest 
producing oil and gas properties in the 
Lower 48, the largest natural gas reserve 
in California, and the largest natural gas 
liquids producer in the state. The field 
produces only light oil and gas from a 
variety of lithologies in structurally and 
stratigraphically complex stacked reser- 
voirs. Although production in this 
"mahue" field has been steadily declining 
over the past decade, production has been 
enhanced by the application of newer 
technologies and improved reservoir 
management. 

The Federal Government will benefit 
from the fortuitous timing of the sale as 
potential high bidders in California are 
consolidating their own operations and 
aggressively acquiring independents. In 
addition, consolidated production opera- 
tions that have a high net cash flow like 
Elk Hills are currently being valued at 
high prices. 

The Elk Hills field is located in the south- 
western San Joaquin basin, approximately 
20 miles southwest of Bakersfield, 
California, and less than 15 miles from the 
surface trace of the San Andreas strike- 
slip fault system. The field was discov- 
ered in the early 1900s, at about the same 
time as nearby future giant and elephant 
fields such as Buena Vista, Belridge, 
McKittrick, and Midway-Sunset. In the 
1920s the bulk of the field operations 
were converted into a Naval Petroleum 
Reserve by the Federal Government to 
ensure a steady supply of energy for the 
oil-fired boilers of the U.S. Navy. Since 
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then the field has been jointly owned by 
the Federal Government (first the Navy, 
and now the Department of Energy), and 
Chevron USA. As a Naval Petroleum 
Reserve, the field has only really been 
produced during the two World Wars, and 
since the Arab oil embargo of the 1970s. 
The field operations have been managed 
by several operators, but current opera- 
tions are run by Bechtel Petroleum 
Operations. 

The field is centrally located in one of the 
richest oil and gas basins of the United 
States and produces from a variety of 
stacked Pliocene to Miocene reservoir 
rocks in four primacy zones, all of which 
are productive in nearby fields. These 
reservoir rocks represent a variety of shal- 
low to deep marine depositional systems 
impacted by the synsedimentary growth 
of the nearby structural highs within 
either a marine or a non-marine setting. 
Reservoir rocks range from highly porous 
and permeable shallow marine and 
turbidite sandstones, to low porosity and 
permeability siliceous shales and 
tight sandstones. 

Basement Structure 
The field area overlies the basement-level 
transition from coastal Franciscan series 
rocks, which behave plastically, to Sierran 
granitic batholithic rocks, which behave 
rigidly. This transition zone along the 
eastern edge of the San Joaquin Fold- 
Thrust Belt results in a complicated and 
currently unresolved deep structural pic- 
ture consisting of at least three structures 
separated by San Andreas-related strike 
slip fault systems. The deeper structures 
merge into one large shallow anticline 
broken by numerous small normal ten- 
sional fault systems. 

Seismic Data and Operations 
Although the operational goals of the field 
have been related to development opera- 
tions, many vintage 2-D seismic lines, and 
one recent 3-D seismic survey, are avail- 
able. The poor quality of data for both 
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y x c  ot cel\mtc &la are a reflection of the 
thick air i.onn in the shallow swtiun. the 
onsoing production openrions. and the 
cnniplen F V U C ~ L I ~  nnd stmtigruphic f m c -  
work in all hut the shallowest prnducing 
horizons. ' lhn situation creates an opportu- 
nitv for a technologically competent opera- 
tor to k n e r  e v ~ l m ~ t e  the shallow and d ~ p p  
cr mnes for pduct ion impmvcnicnts and 
explora to~ play drfinition. 

Pmduction Data 
Elk Hills ir a large and extensive operation. 
The 72 s q t m  mile unitized operation hm 
apprnnimately 1.200 active wells pmducing 
over ZX.(XXI ROPD. 350 MMdd of natunl 
g ~ s .  and 4X) MGalld of n a m l  gas liquids. 

Active pmductinn wells range from 1920s 
vintase venic;~l wells at a I& to 2Wacre 
spacing. tn mcent hnrizontal infill wells 
designed to pnxluce fmm m w  "wedge" 
nil mnes mated in steeply dipping reser- 
voirs hetween existing modern vertical 
wells at a 10-acre spacing. Wells range from 
ahour 3.OW 111 I I.fXXI ft in depth, and often 
contain multiple behind-pipe opporiunities. 

The r e w n i r s  have heen well m i l g e d  
thrnueh the interaction of the two ownerr 
and thc Icxl npenlor. hut recent pnduction 
impn~vmimts can he related to implemen- 
tation nf newer technoloxies, incremed use 
of mcdern ir\en'oir management p h ~ l o s c ~  
phy. and !mprnrmr:rd geologcal analyses and 
mdels.  Mort nf the d e e p  reservoir; are 
pnssurc-ni:~intained. eltiler thrnu~h gas 
injcctirm or w:~tertloditi$ pnjrcls. The 
oper~rion ha.; Iiistorically k n  well main- 
t:rincd even hv California standards. with 
r.xtcnsive :unnuna of investment made Iilr 
licld i:silil~ec ;tnd cnvimnmmtal compli- 
iuice. 

Reserve estim.~tes frnm v;lrious miurces are 
comparable in "Prnved cafegorir. hilt 
vary in "Unprovml" estimates. The compli- 
r~itcd lithologic%, s t r~ t i~np l i i c  vari;~l)ilily. 
iind microhults create arras 
of unswept reserves in most of the reser- 
voirs. Recently mmplrtrd wells in margin- 
al, mature pmductinn zones, have been 
cnhanccd sipificantly thrnugh l l ~  uw of 
hnrizontal drilling and f n c  techniques. 

Refineries and Pmcesing Facilities 

Each Elk Hills prntucl has a unique niche in 
the competitive California energy market. 
Unlike nearby fields with predominantly 
thermally produced heaw oil. ElkHills p n ~  
duces a high pavity crude sought hy the 
independents s a diluenr for pipeline uans- 
portation of their he:ivy crude to refincrirs 
in Lv; Anples. The field also hac the two 
largest gas processmg facilities in 
Calihrnia. and is the largest namrdl p s  liq- 
uids p d u c e r  in the state. 

The field confains the largest pressure- 
maintained reservoim in the state, with over 
2 TCF having been reinjected for improved 
oil recovery and NGL stripping. Eventual 
gas cap hlnwdown will impact the 
California ga.. market. Excess electricity 
output fmm the mcdem cogeneration fkil-  
ity ih  ready for use in the smn to be demg- 
ulated California electric ninrke!. In addi- 
tion. emiccinn reduction credits and other 
value a n x  are :1ls11 present. 

Operational costsand revenues for Elk Hills 
field are si-mificantly ditl'erent fmrn those 
typically associated with California o p n -  
lions. The prepondennce of Cali-forni:~ 
long rewrve life heavy oil pnxluction skews 
the financial analysis of 
"compmhle" C;llirornia opcmtinns. Elk 

Hills net cash flow. revenues per employee. 
nnd ROE produced per employee we 
among r l r  highest in California Pmduc- 
lion :md financial simulat~on nicxlels gener- 
ate a very pnsitive ranxe of values for the 
property. The true value will he dependent 
upon llie new ownds)  sw~tegic "lit". eval- 
udtion of unpro\d  reserveh. anticipated 
nprational cost savings. and long term 
price scenarins, especially for that of natur- 
al gas. 
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fi,llowing nine years hc wnrked aq a devel- 
opment ge~~logist, EOR geologist and 
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Jnaquin hains of Californi:~ including IWO 

years at Ell. Hills w the Stevens Zone geol- 
opist lix Chevmn. In I F 5  he arid Mr. 
Anmd formed Inside Elk Hills L C .  a con- 
sulting company which included other inde- 
pendent cnnsultants. 11, produce a multi- 
client technical lield stud\' h r  the then 
unimnound s;de of the Fedcnl portion of 
Elk Hills field. Since completion of the Elk 
I lills prnject. he :mtl Mr. Anand. have 
fornied EGOR. a technical and linancial 
consulting firm for full ~ r v i c e  evaluation of 
enew.  gxs and oil mcourccs nn Uu Wesl 
r,>;~~t. 
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