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ESTIMATED OIL AND GAS RESERVES FOR MOFFAT COUNTY, COLORADO

Introduction

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

This study involves Moffat County, located in the northwestern corner of
Colorado, partially with the Sand Wash Basin. Moffat County covers 4,761
square miles. In this county, oil and/or gas are produced from, in descending
order of age, the Wasatch Sandstone, Ft. Union Sandstone, Lance Sandstone,
Lewis Shale, Mesaverde Sandstone, Niobrara Limestone, Frontier Sandstone,
Mancos Shale, Dakota Sandstone, Morrison Sandstone, Curtis Sandstone, Entrada
Sandstone, Sundance Sandstone, Nugget Sandstone, Shinarump Conglomerate and
Weber Sandstone.

There are 28 fields considered active producers as of September 30,
1983. Of these, 11 are classified as o1l fields (based on cumulative gas-oil
ratio (GOR) of <15:1), and 17 are classified as gas fields (based on
cumulative GOR >15:1).

Three of the 28 0il1 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 Qi1 and Gas Reserves for Washington
County, Colorado;
OPEN-FILE REPORT 84-4: Estimated 0i1 and Gas Reserves for Rio Blanco
County, Colorado.
OPEN-FILE REPORT 84-6: Estimated 0il and Gas Reserves for Adams County,
Colorado;
OPEN-FILE REPORT 84-7: Estimated 0il and Gas Reserves for Weld County,
Colorado;
OPEN-FILE REPORT 84-8: Estimated 0il and Gas Reserves for Arapahoe
County, Colorado;
OPEN-FILE REPORT 84-9: Estimated 0il and Gas Reserves for Baca County,
Colorado.
OPEN-FILE REPORT 84-10: Estimated 0i1 and Gas Reserves for Cheyenne
County, Colorado. '
OPEN-FILE REPORT 84-11: Estimated 0i1 and Gas Reserves for Garfield
County, Colorado; and
OPEN-FILE REPORT 84-12: Estimated 0I1 and Gas Reserves for La Plata
County, Colorado.
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TABLE I

Summary of Secondary Recovery Projects
by Injected Fluids
for Moffat County

Field Name/ Initial Injected Water (bbls)
Horizon Operator Inj. Date 1982 Cumulative
through 1982

Danforth Hills/ Texaco 3-16-62 1,882,840 5,090,730
Morrison

Danforth Hills/ Texaco 6-13-63 16,724,440
Sundance

Moffat-Dakota Texaco 11-29-63 66,954 5,209,932

Powder Wash/ Mountain Fuel Supply 5-29-68 410 1,491,707
Wasatch

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 42 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 21 o0il field-horizons. Production histories have allowed for
decline rates to be calculated for 20 of these. The remaining field-horizon,
Maudlin gulch-Weber, has been shut-in for 17 of the past 18 years, therefore ,
no reserve calculations could be made. For the previously mentioned 20
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 = 1 - gf where: Rr = remaining reserves

-Tn (1-dy) ql = current annual production

qf = 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 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.



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

No adjustments were necessary for the three fields undergoing water
injection. They have all had a substantial amount of time to level off since
injection began, therefore not affecting the current decline rates calculated.

Gas Reserve Calculations

There are 21 gas field-horizons. Production histories have allowed for
decline rates to be calculated for 19 of these. The remaining 2
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
previously mentioned 19 field-horizons (see Table II) and appliied to the
equation:

S =a(i-rN) Where: S = gas reserves
1-r 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 1II,

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 0il production was considered significant or
not was determined by the author. In all cases, if 01l 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 0il 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 Moffat County totaled
6,258,073 barrels. Estimated gas reserves for Moffat County totaled
221,910,846 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 nine to ten years, roughly half of the estimated 0il reserves in
Moffat 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 seven to
eight 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
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 (6.85 percent per year for 0il
and 6.3 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
(11,994 Bbls. of 01l and 120,178 MCF of gas) additional reserves of 158,739
Bbls. of oil and 1,388,457 MCF of gas were obtained. This gives total county
reserves (Class I and II) of 6,416,812 Bbls. of oil and 223,299,303 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.



LIST OF ABBREVIATIONS USED IN TABLE OF RESERVE DATA

'a' annual gas production

ABD. abandoned

Approx. approximate, approximately

Avg. average, averaged

Bbls. barreis

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

g9 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

S Remaining reserves-gas

S.G.D. Solution Gas Drive

S.1.(SI) Shut-in

So South

W West

W.D. Water Drive

Yr or Yrs  Year or years



"poud
2861 ueyy 43yed
€8/6 Nayl "poud
€861 Len1dy pasp

Lis'es ov2 o2 Le‘e9 0- G°§ €961 M26-Nb SE1an)/saL1" 12
dunaeuys
19591 £8€°S oL LL 0- G°1y 0861 ML6-NS /421N 3SUAOH 02
YI3eSEM-IPIIA
~PSIK-9IURT-S [MI]
(902°'661) (90s661) B- LS MIOL %  -uotun 3404/3S3N
S68°£90° Lb L08‘69 S68°L90° Ly 64L°8S 958°2¥6' LEL 220° Ll L}O- ¥°§ 8561 00L-NZL eyjemel 61
SLLaM ¢ . {SEL°6S) (seL'6s) 6- v-2 MOO L yoyesep
=3HUL7°u0d3  $50°902° LIt 1297680 ¥ G15°20€°22 199°¥SS 6EG°C06°¥6 096°E¥S'E 0- G°E 9261 -NZL /eviemery gy
N (20L°16) (cotéie) 6- gy Moo L uojun 3404
£6E79€L° L2 ¥29°96 2le‘689'6  t90°02 v Lp0'8L 095°9¢L 0- 0°0L 9261 -N2L /euremery- /|
6- o'yl Moot 3966ny-epeaiuy
886°558°t Sve2s2'e £¥9°€09° L 9261 -NZL /eyremety- gy
. 6- (-9 MO L] StMa aLPPIK
068°08b°S {6L£°8L) £90°LLS5°E  (bvL9°Y) €28°€06° L (S0L°€El) 0- z'vg °dx3 sey 8/61 ME6-N6  /3PIALQ 3E349°G|
NELET]
0£0°EL+ £96°209 88L°19 0£0°El 6LL°LYS 0- 60t 9261 MB6-NS /sbupads N(3°p1
6- 2y UOS | 140K/ UILON
2zl vt L1L°50S 6EL"be 880°0€1 £86°911L 629°S.€ 0- 6°C 8561 MG6-NG SLLIH ujdojueq gl
6- 0°52 49QqoH
LLv*oL 65€°€9L 206° 1 £66° bSE SL5°8 99¢ “80Y 0- ¢ 0961 MS6-NS /SLLIH uldojueq-z|
6- 0°G1 asuepuns
66€°6€ 155°£08° L 6v2°2 966°56 05L°L€ SSSULLL'L o- 9°¢lL 8561 MS6-NS /SLLIH yisojueq" (|
6- 2° (£ dunaeuiys
6¥9°01L Le*y9 688°¢ 62022 09L°9 PA: FANA 0- 2°1E 6L61 MS6-NS /SLLIH ulsojueq-Ql
b- {6 UoS |} 40N
1€9°591 v6£°891° L 8syoz Lv6°601L eLL 5L £5v°850°L ©- 8°§ ¥S61 MG6-NS /SLLIH uasojueq 6
(svL°12) (sviie) b- £°9 SIMaT
6/0°8S.°€2 0£2°91 65S°€EL2L Lsvel 025 v29° Ll 6LL°E 0- 870 *dx3 sey {961 MO6-NB JulaoN breag-g
NETRLULNE|
edoL 286l IS 68€°505° L (99%) 2€6L ML6-N9 /awog byeas-y
6- g eJRUGOIN
v0S ShL‘y 82v°(88°2 £9L°006°L  989°6€6 AN AR 2 7 AR TANA T | M- b 2L61 M06-N9 /%ead ¥ong-9
-7 seouey
¥9£°2€6° L (VA4 TANY €899 0v5°66 125°698°L  L€z'ep9’L o- ¢ 1561 MO6-N9 /¥ead ¥ong-s
b- ¢ *dx3 sey S|1M3T
8/8°€99°S (£9¢) 106°621°¢ LL6°EES E MNWNV % "0 "M 6961 ML6-N6 /13ARaD Bn|g°y
6 SIMa]
‘d°N o6’ LY 8l 1861 MO6-NOL /uiejunoy yaeig-e¢
B- 2wt 431 3U0J J-3PJAA
898°€€2°E (28L°t) 861°8LL 0£9°550°¢C  (e8L't) ¥961 MEG-NL -EBSaW/uya(ng 61g-2
‘S|LaM € 6- "¢ SimMa
=31W} 3 U023 959°20L°9 (082”1} L9v*s5v°e  (665°8) 68L Lve’e (121°22) 0- 0°g( uor3aidag €161 Mb6-NOL /210K B19°
{°stqq) ("siqg)
93esUdpuo)() 91esuapuo)()
(49W) Sv9 (°sigd) 110 (4oW) Svo (°s198) 110 (424) sv9  (°siag) 110
SNUVHIY 379V43A033Y ILVHILIN SIAYISIY QILVHILSI 28/1e/2L Aa JATHA  AY3A0ISIA NOILYI0T NOZIYOH SNIJNGOYd
NOILINGOYd IJAILVINKND 40 3dAL 40 3Lva /3WYN Q1314

ALINNOY LV440W 404 VIVA 3AY3S3Y

ZL-¥8 3714 N3do
1 37ave



el "s${qg
9¥8°016° 122 ££0°852°9 SIAYISIY G3LVWILST 40 WLOL ALNNOD
6- 0" (1 4209M
ibze 2etee $00°91 120's L0b°9 SYEeLE 0- 042 6161 M86-Nb /A3LLEA 43UIN"2Y
‘e, J0OJ €8/6
nay3 *poud 6- 9°91 ejoeg
€861 Pasn  666°985°EL SOV viZ+ 010°508 686°18L°2L SOV L2 0961 M86-Ny /A LBA J3IULM" It
6- 0°9¢ sMa7-doue]/ 0
0L8°c60‘y 0Le+ 086°298 0£8 0e2‘e otz 1961 MZ6-NZL -ue) 8pLsIsSam’ oY
6- p°6 RPARUQOLN
12208 241 212°s2s BYLLL S80° 101 299°22 TXANS 74 0- 8°6 961t HO6-Nb /%9340 2(PPEM 6E
6- 8¢ Jaqap/( sodeaey)
982°€(5’9 989°€SL+ ¥s2°¢€st 2£0°02v°9  989°€SL G561 M16-NE baaquaoy] - ge
dunaeuiys
6L+ 9/1°€22 IXT 6l €2LLLL 0- 6°6{ $961 MG6-Ny /uokue) adway-/¢
‘SLIsm ¢ (v69°8b2) (v69°8y2) 6- (-9 apuaAesay
=3 LWL u0d3  921°/¥6°08 av6° (2 £46°6£2°61 020°S2 €SL°L0L°19 B826°2 °- 8°9 561  MIOL-NZL /4e07 Jebng-o¢
(evt‘e) uojun 34
652°L1L2 LS €561  MLOL-N2ZI /407 aebng-gp
6- 621 1366nN
viL'812'S (oL+) £59°¢€22°2 126°v66°2 (OlLL) LL6L  MOOL-NLL  /a924D [19US°¥E
‘SLI3M ¥ e (995 °60t+) (995°60Y) 6- 68 yojesey
=3 UIL7°U033  910°80L°E6 098°v59° 961466 SLL6¥L 028°0LL°€8 SVL'S0S‘Y 0- 8°8 LE61 MI6-NZ1ZLL  /uSeM 43pMod €E
"SLI3M 9 (€£5°v18) (€45°¥18) 6- 2°9 M6 uojun 3404
=1} u0d3 6HLESG G6L  65L°9tL*e £€98°£/2°98 0L0°192°L 982°G£2°601 680°GS8 0- g7/ LE6L - NZLRLL  /useM a9pMod- 2ze
{s8e‘1) (sse‘l) 6- L1 S|Ma7
€96°G1E°L 116 6£5°169 Ly yergle‘9  pev‘v 0- ('8 9961 M26-N2L /ud(n9 aod° g
eARAQOLN
LEO b1+ otz 02£°s2 Le0* 1 06£°96 o- b 2961 M16-NS /3®3J0W"0F
aouepunsg
6- 6°g ~pjo)eQg-dund
¥se (8 9£6°225°8 89y p 6vL°€91L 988°Z8 18L°65¢‘8 0- G°p a6l ML6-NG -eulys/3aejjoN‘62
*t9,-£9
.vog&.mcw :
€861 ‘29,-(6,
*podd (Lo 43G3M
“d°N £SLO 1L 1561 MS6-N¥ /u2(n9 ul|pney-gz
6~ £°9 3JUBPUNS-UOS } JUOY
69t 29¢ b6 Y16 2 i5L'8 820° €0t 2LL°€SE 026" LLS°2 m- 6°S ‘a M b6l MG6-Ny /421n9 ug(prey-/2
- $°8 ej0)RQ
8LL°090°1 991°609't L1zeest 8cv° 9.2 195806 82L°2€E Y o- 0l  °Q °AM 996t MG6-=Ny /42{n9 ul(pney- 9z
6- 9°g| 9PUDARSIY JIMOT
08c oSt L {s2) 920°885°1 y5£°298°S  (S2) ¢L61 ME6926-N8 /%994) Aei gz
3PUIALSIN
*d°N 10€° 12 1861 R66-NZL  /A934) Ystdl-pe
*SLLAM 2 6- £°gl ajuepung
=3jup7°u0d3  §25°G10°2 L£9°961°81 810°92 £€2°662° 1 015°686°L  BEY /68°9L ©0- §°E p561 MZ6-NY /s?11°€2
‘SLLeM 0 TLIYWRT Y
=3jup7°u0d3 981 ° 55+ (veiotet L L1 ZAN 981°5S Loo‘see’l o~ p-zl ¥261 M26-Ny /s311°22
(°siq8) (-siqq)
3jesuapuo)() alesuspuo)()
(4oW) SYD (°siqd) 110 (4oW) Sv9 (°siqd) 10 404 Sv9  (°slqg) 1I0
SHUVHIY 378vy43A003Y ILVHILIN SIAYISIY GILYWILSI ag/1e/zl Aa 3AT¥G  AY3IA0DSIA  NOILVIOT NOZIYOH 9NIINAOYd
NOTLINA0Y¥d JAILYIRWND 40 3dAL 40 31va /3WVN 01314

ALNNOD 1V440W
Zi-¥8 3714 N3do



Reference List

Colorado 0il1 and Gas Conservation Commission Production Records and Injected
Fluids - Water and/or Gas-File.

Crouch, M.C., III, editor, 1982 0i1 and Gas Fields of Colorado, Nebraska and

Adjacent Areas: Rocky Mountain Association of Geologists, vols. I and II,
791 pp.

Haun, J.D., Cardwell, A.L., Herrod, W.H. and Cronoble, J.M., 1976. 0il and
Gas Reserves of Colorado in Colorado School of Mines Research Institute,
Mineral Industries Bulletin, v. 19, #5.

Parker, J.M., editor, 1961 0il and Gas Field volume: Colorado-Nebraska: Rocky
Mountain Association of Geologists, 389 pp.



Appendix I
Historical production decline curve graphs for Moffat 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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