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ESTIMATED OIL AND GAS RESERVES FOR ELBERT COUNTY, COLORADO

Introduction

This report is the eleventh* in a series of 0i1 and gas reserve
investigations undertaken for those counties in which oil and/or gas is
currently being produced.

This study involves Elbert County, located approximately 25 miles
southeast of Denver, within the south-central portion of the Denver Basin.
Elbert County covers 1,864 square miles. In this county, oil and/or gas are
produced from, in descending order of age, Ft. Hays Limestone, D sand and J
sand.

There are 11 fields considered active producers as of December 31, 1983.
Of these, 10 are classified as oil fields (based on cumulative gas-oil ratio
(GOR) of <15:1), and one is classified as a gas field (based on cumulative
GOR >15:1).

* Refer to:
OPEN-FILE REPORT 84-3: Estimated 0i1 and Gas Reserves for Washington
County, Colorado;
OPEN-FILE REPORT 84-4: Estimated 0il and Gas Reserves for Rio Blanco
County, Colorado.
OPEN-FILE REPORT 84-5: Estimated 0i1 and Gas Reserves for Adams County,
Colorado;
OPEN-FILE REPORT 84-6: Estimated 0i1 and Gas Reserves for Weld County,
Colorado;
OPEN-FILE REPORT 84-7: Estimated 0il1 and Gas Reserves for Arapahoe
County, Colorado;
OPEN-FILE REPORT 84-8: Estimated 0i1 and Gas Reserves for Baca County,
Colorado.
OPEN-FILE REPORT 84-9: Estimated 0il and Gas Reserves for Cheyenne
County, Colorado. )
OPEN-FILE REPORT 84-10: Estimated 0i1 and Gas Reserves for Garfield
County, Colorado;
OPEN-FILE REPORT 84-11: Estimated OI1 and Gas Reserves for La Plata
County, Colorado; and
OPEN-FILE REPORT 84-12: Estimated 0i1 and Gas Reserves for Moffat County,
Colorado.
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Method of Approach

Production decline curves are plotted for each currently producing
horizon within each field, hereafter referred to as a field-horizon. There
are 20 production decline curves plotted, one for each field-horizon.
Production data were obtained from the C.0.G.C.C. annual production books.
These books contain records of yearly production data, dating back to 1952.
A1l production decline curves are plotted as rate (annual production in
barrels of oil or MCF of gas) versus time (in years). The rate scale was
adjusted to accommodate each field-horizon.

0i1 Reserve Calculations

There are 16 oil field-horizons. Production histories have allowed for
decline rates to be calculated for 5 of these. The remaining 11 oil
field-horizons have not produced for a long enough time (less than 3 years) to
determine a reliable decline rate. For the previously mentioned 5 fields,
decline rates were determined based on actual past production and recorded,
see Table I. These decline rates were then applied to the equation:

Rr = l - qf where: Rr = remaining reserves
-1n (1-dy gl = current annual production
gf = final economic production rate
(see note below.)
-1n = negative natural log
dy = yearly decline rate (in percent)

The ultimate recoverable was then determined by adding the estimated
reserves to the cumulative production. These values are listed in Table I.

Note: the final economic production rate used was one barrel of oil per
day per well, for one year; therefore 365 barrels, multiplied by the number of
wells needed to keep field production economic. In most cases this was one
well. The number of wells used was determined at the discretion of the author.

For associated gas production, estimated reserves were calculated in the
same manner as that described in the Gas Reserve Calculations section.

Gas Reserve Calculations

There are 4 gas field-horizons. Production histories have allowed for
decline rates to be calculated for 2 of these. Of the remaining 2
field-horizons, one has not produced for a long enough time (less than
3 years) to determine a reliable decline rate. The other was shut-in for 11
months in 1983. Decline rates were determined for the previously mentioned 4
gas field-horizons (see Table II), and applied to the equation:

S = a(l-r") Where: S = gas reserves
I-r a = current annual gas production
r = (l-dy) where dy = annual decline rate
n-= number of years -- 20 years was used

in all cases except where noted in
the remarks column of Table I.

Results can be found in Table I.

-3 -



For the associated oil production, where this production was significant,
the same method to determine estimated 0il reserves was used, as discussed in
the previous section. Whether oil production was considered significant or
not was determined by the author. 1In all cases, if 0il production indicated
any kind of trend, reserves were calculated. A few cases arose where 0il
production, though a trend was indicated, did not exceed the economic limit
(as discussed previously) of one barrel of oil per day per year, and therefore
no reserve estimate was calculated, or an economic limit of zero was used.

Results

The following figures are for those field-horizons for which reserves
could be calculated. Estimated oil reserves for Elbert County totaled 909,386
barrels. Estimated gas reserves for Elbert County totaled 11,773,658 MCF.
Note that the gas reserve calculations are based on a 20-year projection,
therefore they do not account for gas production after the year 2003.

These figures also do not account for production increases due to
secondary and/or tertiary recovery not already in progress, or account for
undiscovered reserves, nor do they reflect changes in economics or demand.

In three to four years, roughly half of the estimated 0il reserves in
Elbert County will have been produced. Roughly one half of the estimated gas
reserves for the next 20-year period are expected to be produced in five to
six years.

In this county there are two classes of field-horizons: I) those with a
long enough production history to calculate reserves with confidence, and
I1) those new field-horizons with essentially no production history, or for
other reasons, reserves cannot be calculated.

To be able to calculate total county 0il and gas reserves, it was
necessary to apply the overall decline rates (19.8 percent per year for oil
and 13.65 percent per year for gas) obtained from class 1 field-horizons to
the current production from Class II field-horizons.

Using this approach on current production from Class II field-horizons
(82,899 Bbls. of oil and 131,733 MCF of gas) additional reserves of 365,784
Bbls. of oil and 913,813 MCF of gas were obtained. This gives total county
reserves (Class I and II) of 1,275,170 Bbls. of oil and 12,687,471 MCF of gas.

To insure that the reserve figures calculated for Class II are reasonable
using this method, a comparison was made between the sources (producing
horizons) of the Class I and Class II field-horizons. It was determined that
there were no significant differences in the sources of production for the two
groups. Therefore, it is concluded that the overall decline rates can be
applied with confidence.
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LIST OF ABBREVIATIONS USED IN TABLE OF RESERVE DATA

a annual gas production

ABD. abandoned

Approx., approximate, approximately

Avg. average, averaged

Bbls. barrels

B.W.E. Bottom Water Encrochment

calc. calculate, calculated

Co.(s) county (counties)

cond. condensate

ck. Creek

Cum, cumulative

Dak. Dakota Sandstone

Deplet. Depletion

dy annual decline rate

Econ. Economic

Est. Estimated

Exp. Expansion

g gas

Gas Exp. Gas Expansion

G.C.E. Gas Cap Expansion

G.E. Gas Expansion

GOR Gas-0i1 Ratio

Inc. Increase, increasing, increased

Inj. Injection, injected

Lmtd. Limited

MCF Thousand cubic feet

Miss. Mississippian

Mos. Months

Mtn. Mountain

N North

N.P. New Production or less than five years production,
therefore, no reliable annual decline rate could be
calculated to apply to the equations to calculate reserves.

No. number, numbers, North

0 0il

P and A Plug (ged) and Abandon (ed)

Poss. Possible

Prod. Production, produced

Proj. Projection, projected

q current annual production of oil

qf final economic production of oil

react. reactivated

Rr Remaining reserves-oil

) Remaining reserves-gas

S.G.D. Solution Gas Drive

S.I1.(SI) Shut-in

So South

W West

W.D. Water Drive

Yr or Yrs Year or years
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Appendix I

Historical production decline curve graphs for Elbert County. These graphs
are presented in alphabetical order by Field name and then by producing
horizons within each field.

Note that only those fields actively producing as of 12-31-83 are included.
Abandoned fields or field-horizons are not included.
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INFORMETION SERIZS 18- 007 and T2z fields of Cetiurado: Szatisztical Data
Through 1281,

MAP SERIES 22--011 and k3s tields msp of Cziorado. 1963, (?:ﬂO“ It
DPEN-FTiF KEPGAT 53-3° istimated 2i% ard Gas Reserves for Washington County,

,o.-rcdez

JPEN~FILT RIFONT 84-4; Lstumater U1t and kas Reserves for Rio Blance Ceunty,
culcradeo.

CPLN-FILE REZQRY Ba-h: Estimated Cit anc Gas Reserves for Adams County.,
olorade:

OPth FILE REPORT 82-6: [Dstimatec 0i1 and Ge:s Raserves for Weld County.
Colcredo;

CPEN-FILE REPGRT 84-7: Estimated (i1 ano Gas Resarves for Arapznce County,
foioradn;

3“ N~FILE REPIRT 84.-8: FEstimatod 211 and Gas Reserves vor Baca Zoubiy
iy 1 aradu.

fFVV-f LE REFORT 8&.9: Estimated ©U1i and Gas Reserves for Cheyenne founty,
(N oy Tt

OPLN—FI;E REPCKT #3-73G. Lstimstaed Z31 ancd Gas Rreserves Tor G3rfieid Tounly,

ur;ﬂ»r;L’ REFCRT &4-17% . Zstimaied Uil anc Gas Reserves tor La Piasa County

“eiorada;

OPEN-FILe REPORT 84-12:. Zstimatesd Cit end Gas Reserves for Mefiat Tounty,
{2toraac;

CPEN-FILE REPORT 34-73: FEstimatea Gil and Gas Resorves for Elbert Zeunty.
ESittnatiae

grEll-rlie REFDET B84-1G: Estingscd 0i1 and Gas Reserves for Mesa Jounty,
Coiarago:

OPLM-- 1Lk REPORT O4-15: Estimates 011 aend Gas Reserves for Kouti faunty,
{olorado;

CPEN-FILE REPCRT &4-16: Estimiat=d 011 and Gas Reserves ior Yues Clunty,
Coiaradn.

Tha Coloraoc tcologice? Survey has cother pus)ications covering t
minsred fuelz, mirerals, croundwater, geathermal , and enginsepris:
snvironmental ceclogv. For a currest publication iist pienss con
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