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ESTIMATED OIL AND GAS RESERVES FOR ARAPAHOE COUNTY, COLORADO 

Introduction 

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

This study involves Arapahoe County, located in northeastern Colorado, 
just southeast of Denver, within the central portion of the Denver Basin. 
Arapahoe County covers 799 square miles. In this county, oil and/or gas are 
produced from, in descending order of age, the D Sand, J Sand and Niobrara 
Limestone. 

There are 35 fields considered active producers as of September 30, 
1983. Of these, 33 are classified as oil fields (based on cumulative gas-oil 
ratio (GOR) of <15:1), and 2 are classified as gas fields (based on cumulative 
GOR > 15:1). 

Two of the 33 oil fields are currently undergoing secondary recovery by 
injected fluids. These projects are listed in Table I, which includes the 
amount of injected fluid for 1982 and the cumulative amount injected through 
1982. 

* Refer to: 
OPEN-FILE REPORT 84-3: Estimated Oil and Gas Reserves for Washington 
County, Colorado; 
OPEN-FILE REPORT 84-4: Estimated Oi 1 and Gas Reserves for Rio Blanco 
County, Colorado; 
OPEN-FILE REPORT 84-5: Estimated Oil and Gas Reserves for Adams County, 
Colorado; and 
OPEN-FILE REPORT 84-6; Estimated Oi 1 and Gas Reserves for Weld County, 
Colorado. 
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Figure 1. County Location Map 



Field Name/ 
Horizon 

Peoria/J-Sand 
Poncho/J-Sand 

Method of Approach 

TABLE I 

Summary of Secondary Recovery Projects 
by Injected Fluids 
for Arapahoe County 

Operator 

Amoco Prod. Co. 
Amoco Prod. Co. 

Initial 
Inj. Date 

7-21-73 
4-18-81 

Injected Water (bbls} 
1982 Cumulative 

7,260,739 
1,406,053 

through 1982 

48,434,244 
2,766,188 

Production decline curves are plotted for each currently producing 
horizon within each field, hereafter referred to as a field-horizon. There 
are 43 production decline curves plotted, one for each field-horizon. 
Production data were obtained from the C.O.G.C.C. annual production books. 
These books contain records of yearly production data, dating back to 1952. 
All 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. 

Oil Reserve Calculations 

There are 39 oil field-horizons. Production histories have allowed for 
decline rates to be calculated for 23 of these. The remaining 16 oil 
field~horizons have not produced for a long enough time (less than 4 years} to 
determine a reliable decline rate. For the previously mentioned 23 fields, 
decline rates were determined based on actual past production and recorded, 
see Table II. These decline rates were then applied to the equation: 

Rr = ql - qf 
-ln (1-dy) 

where: Rr = remaining reserves 
ql = current annual production 
qf = final economic production rate 

(see note below.} 
-ln = 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 II. 

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

One change was necessary for one of the two fields undergoing water 
injection. Peoria Field has had a substantial amount of time to level off 
since injection began in 1973. The historical production decline curve for 
Poncho Field indicates that the injected fluids are influencing production. 
In this case, a decline rate was calculated for production from years prior to 
the initial date of injection and applied to the 1982 annual production. 

Gas Reserve Calculations 

There are 4 gas field-horizons. Production histories have allowed for 
decline rates to be calculated for 2 of these. The remaining 2 gas 
field-horizons have not produced for a long enough time {less than 3 years) to 
determine a reliable decline rate. Decline rates were determined for the 
first 2 mentioned field-horizons {see Table II) and applied to the equation: 

S = a{1-r") 
1 -r 

Where: S = gas reserves 
a = current annual gas production 
r = {1-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 II. 

Results can be found in Table II. 

For the associated oil production, where this production was significant, 
the same method to determine estimated oil reserves was used, as discussed in 
the previous section. Whether oil production was considered significant or 
not was determined by the author. In all cases, if oil production indicated 
any kind of trend, reserves were calculated. A few cases arose where oil 
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 Arapahoe County totaled 
3,285,087 barrels. Estimated gas reserves for Arapahoe County totaled 
12,817,272 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 
2002. 

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 four to five years, roughly half of the estimated oil reserves in 
Arapahoe 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 four 
to five years. 

- 4 -



• 

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

To be able to calculate total county oil and gas reserves, it was 
necessary to apply the overall decline rates (15.0 percent per year for oil 
and 16.7 percent per year for gas) obtained from class I field-horizons to the 
current production from Class II field-horizons. 

Using this approach on current production from Class II field-horizons 
(228,886 Bbls. of oil and 857,303 MCF of gas) additional reserves of 1,329,759 
Bbls. of oil and 5,105,709 MCF of gas were obtained. This gives total county 
reserves (Class I and II} of 4,614,846 Bbls. of oil and 17,922,981 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 • 

- 5 -



• 

LIST OF ABBREVIATIONS USED IN TABLE OF RESERVE DATA 

'a' 
ABO. 
Approx. 
Avg. 
Bbl s. 
B.W.E. 
calc. 
Co.(s) 
cond. 
ck. 
Cum. 
Oak. 
Oeplet. 
dy 
Econ. 
Est. 
Exp. 
g 
Gas Exp. 
G.C.E. 
G. E. 
GOR 
Inc. 
Inj. 
Lmtd. · 
MCF 
Miss • 
Mos. 
Mtn. 
N 
N.P. 

No. 
0 
P and A 
Poss. 
Prod. 
Proj. 
q 
qf 
react. 
Rr 
s 
S.G.O. 
S. I. ( SI) 
So 
w 
W.O. 
Yr or Yrs 

annual gas production 
abandoned 
approximate, approximately 
average, averaged 
barrels 
Bottom Water Encrochment 
calculate, calculated 
county (counties) 
condensate 
Creek 
cumulative 
Dakota Sandstone 
Depletion 
annual decline rate 
Economic 
Estimated 
Expansion 
gas 
Gas Expansion 
Gas Cap Expansion 
Gas Expansion 
Gas-Oil Ratio 
Increase, increasing, increased 
Injection, injected 
Limited 
Thousand cubic feet 
Mississippian 
Months 
Mountain 
North 
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. 
number, numbers, North 
oil 
Plug (ged) and Abandon (ed) 
Possible 
Production, produced 
Projection, projected 
current annual production of oil 
final economic production of oil 
reactivated 
Remaining reserves-oil 
Remaining reserves-gas 
Solution Gas Drive 
Shut-in 
South 
West 
Water Drive 
Year or years 

;, 
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TABLE II 
OPEN-FILE REPORT 84-7 

RESERVE DATA FOR ARAPAHOE COUNTY 
F IELO IIAIIE/ &ENERAL DATE DF TYPE OF dy CIJIIUI.ATIVE PRODUCTION REIIARKS I 

PROD. HORIZON LOCATION DISCOVERY DRIVE li1 11 12/82 ESTiftATED RESERVES Ul. T I KATE RECOVERABLE ISH lut P1g1 of 
Olllbbl1l GAS lftCFI Olllbblsl 6ASiftCFI Olllbblll &ASiftCFI TABLE II for 

ICICondenuh ICICondenuteiBblsl Definition of I Code 
------------------------------------------------------------------------------------------------------------------------------------... -----------·---
I.Antler/0 5s-m 1973 8.0-o 104,831 191,472 17,51.9 107,001 122,400 298,473 

8.0-g 
2.Btukjuk/J 45-m 19118 II. D. 9.5-o 1,014,915 98,143 74,734 14,227 I 10891649 112,370 

9.5-g 
3.Boabing 45-6311 1912 5.6-o 115,259 602,599 83,847 158,858 199,106 761,457 
Ringe/J 14.2-g 16,8911 16,8911 

4. Bo8bing Ringe/ 4S-6lll 1983 NOTE: Cua.Prod. 391 568 R.P. 
Niobuu thru 9183 

5. 8r iYt/D 55-6411 1981 2,399 5,027 M.P. 
6.8rivt/J 55-6411 1981 9,310 35,867 u. 
7.8uck/D' J 5s-m 1983 NOTE: Cua. Prod. 4,547 II.P. 
8.Byers/J 45-6211 1970 thru 9183 13.3-o 248,617 168,590 20,600 37,611 269,217 206,201 

23.0-g 
9. Chili ct/ J 45-6411 1982 1,190 M.P. 
IO.Chinook/D 55-6211 1976 22.0-o 108,704 509,861 30,717 SH Note 139,421 t509,861 dy hitd 011 

~ 
4.1-g '80- '82 Prod. 

N. P. 
ll.Chinook/J 55-6211 1981 7,471 65,959 
12.Dindy/J 4S-5711 1976 9.5-o 25,711 25,906 51,677 
ll.Dtldtyt/0 65-6211 1981 2,124 M.P., Aho Prod. in 

Elbert Co • .. 14.Deideye/J 6S-6211 1979 20.8-o 42,541 149,876 16,630 43,052 59,171 192,928 Also Prod. h 
24.0-g Elbert County 

15.Doubletree/J 65-6211 1978 21.0-o 65,361 75,770 67,011 175,443 132,372 251,213 
1o.2-v 1341 1341 

16.Dr•goon/D U.S-6211 1971 10.3-o I ,320,556 5,816,510 155,208 1,486,693 1,415,764 7,3031203 Econ. llait-4 11111 
9.7-g 

I1.Dr1goon/J m5-m 1973 14,618 58,850 Hu Been 51 ftolt of lut 
6 Yrs. No Cilt. ftidt 

18.Eitdri/J 45-m 1981 14,343 281 M.P. 
19.fiir••y/J 45-6311 1978 21.8-o 168,224 812,717 241,754 SH Note 409,978 t812,777 

12,7391 lt2,1391 
20. F erretl J 5S-6lll 1981 1,684 3,816 II.P. 
21.618brei/J 45-6111 1981 llot11 Cua.Prod. 1231 98 M.P. 

thru 9183 
22.6utlle/J 45-6JII 1980 14,381 455,985 II.P. 

15831 
23.Hoabre/J 35-6111 1971 II. D. 8.7-o 220,770 553,275 112,449 304,088 333,219 857,363 Also Prod. In Adias Co. 

8.0-g 
24 .lonetret/J 1S-5911 1974 II.D. in ~-Chinnel 8.0-o 473,925 822,391 323,752 324,876 797,677 1,147,267 Also Prod. in Ad111 Co. 

s.&. 1a J-5pt•y 10.0-g 
25.l~~~~ry/J 5S-6U65ll 1972 hp. B. 7-o 1,154,183 2,950,848 369,075 175,496 1,523,258 3,3211,344 Econ. liait-2 ltlls 

13.5-g 
26.Pt~cepipt/D ms-m 1979 S. 6. D. 23.0-o 7,256 128,860 1,190 30,696 10,646 159,556 

28.0-g 14,71111 14,7611 
27.Pruepipe/J ms-6211 1913 5. 6. D. 10.0-o 17,751 3,617,959 22,295 2,247,465 40,046 5,865,424 

"· '1-g 160,0631 1t60,0631 
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TABLE II 

OPEN-FILE REPORT 84-7 
RESERVE DATA FOR ARAPAHOE CDIINTY 

FIELD NMEI GENERAL DATE OF TYPE OF dy CUNULATIVE PRODUCTION RUARKS t 

PROD. HORIZON LOCATION DISCOVERY DRIVE lin 11 12/82 ESTIIIATED RESERVES UL T1 NATE RECOVERABLE tSee L11t P•ge of 
Olllbblsl &AS INCFI Olllbblsl &AS INCFI Olllbblsl &ASINCFI TABLE II for 

ICICondennte ICICondensittiBblsl DtflnitiDA of I Code 
---------------------------------------------------------------·---------------------------------------------------------------------------·-------------------
28.Peorii/J 45-6011 1970 13.7-o 12,287,372 18,142,988 I ,035,865 3,699,774 13,323,237 21,842,762 Econ. Lilit-8 •tlll 

7.3-g 130,5791 1•30,5791 
29.Ptoril No./J 4S-6011 1971 6. C. E •• S. D. 7.3-o 807,906 2,856,298 306,141 214,038 1,114,047 3,070,336 

8.2-g 15,0551 15,0551 
30.Pinhii/J 45-6411 1981 m 1,824 M.P. 
3l.Polltn/J 45-6211 1980 S. 6. D. 199,202 933,117 II.P. 
32.Poncho/J 4S-m 1971 Fluid Exp. 10.0-o 582,822 813,958 211,972 17l,642 794,794 987,600 Also Prod. in Ad11s Co. 

l S. 6. D. 19.6-g 
ll.Poncho So./J 45-5911 1973 12.7-o 42,440 16,433 34,686 10,299 77,126 26,732 

5.2-g 
34.Pronghorn/J 55-62M 1972 14.8-o 77 '775 1,384,719 33,402 2,808,046 111,117 4,192,765 

15.7-g 120,1301 1+20,1301 
35.Puli/J 55-6111 1981 33,752 165,639 M.P. 
36.Uuili/J 45-6211 1979 244,622 661,965 II.P. 
37.Ruor/J 55-6411 1981 5,111 1,387 II.P. 
38.Rolin llou/J U4S-5811 1968 5. &. D., 12.2-o 294,035 92,953 15,625 22,891 309,660 115,844 Also Prod. in Adus Co. 

CX> Fllaid Eap., 10.1-g 
Pass. lliter En-

crouh1ent 
39.Roughuck/J 45-5811 1981 34,558 M.P. 
40.Side•inder/D 45-6211 1913 5. 6. D. 20.9-o 76,395 621,116 6,210 229,288 82,605 850,404 .. 21.0-g 
41. Si dt•inder /DU4S-6211 1915 5. 6. D. 10.6-o 74,842 97,872 33,744 62,469 108,586 160,341 

26.9-g 

42.SideNinder/J 45-6211 1973 5. 6. D. 16.5-o 119,910 3,544,818 38,248 291,309 218,158 3,816,127 
21.5-g 19,21or 19,2701 

U.Sno.bird/J 45-5711 1973 10.6-o 14,227 4,257 18,484 

COUNTY TOTAL OF ESTIIIATED RESERVES 3,285,087 Bilrrtls 
12,817,272 IICF 
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Appendix I 

Historical production decline curve graphs for Arapahoe 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 9-30-83 are included. 
Abandoned fields or field-horizons are not included. 
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