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ESTIMATED OIL AND GAS RESERVES FOR ELBERT COUNTY, COLORADO 

Introduction 

This report is the eleventh* 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 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 Oil and Gas Reserves for Washington 
County, Colorado; 
OPEN-FILE REPORT 84-4: Estimated Oil and Gas Reserves for Rio Blanco 
County, Colorado. 
OPEN-FILE REPORT 84-5: Estimated Oil and Gas Reserves for Adams County, 
Colorado; 
OPEN-FILE REPORT 84-6: Estimated Oil and Gas Reserves for Weld County, 
Colorado; 
OPEN-FILE REPORT 84-7: Estimated Oil and Gas Reserves for Arapahoe 
County, Colorado; 
OPEN-FILE REPORT 84-8: Estimated Oil and Gas Reserves for Baca County, 
Colorado. 
OPEN-FILE REPORT 84-9: Estimated Oil and Gas Reserves for Cheyenne 
County, Colorado. ' 

OPEN-FILE REPORT 84-10: Estimated Oil and Gas Reserves for Garfield 
County, Colorado; 
OPEN-FILE REPORT 84-11: Estimated Oil and Gas Reserves for La Plata 
County, Colorado; and 
OPEN-FILE REPORT 84-12: Estimated Oi 1 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.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 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 = gl - gf 
-ln (l-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 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-rn) 
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 I. 

Results can be found in Table I. 
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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 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 oil 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 
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 (19.8 percent per year for oil 
and 13.65 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 
(82,899 Bbls. of oil and 131,733 MCF of gas) additional reserves of 365,784 
Bbls. of oil and 913,813 f1CF 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 • 
ABO. 
Approx. 
Avg. 
Bbl s. 
B.W.E. 
calc. 
Co.(s) 
cond. 
ck. 
Cum. 
Oak. 
Deplet. 
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.D. 
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 
t~onths 
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 I 

OPEN FILE 84-13 
RESERVE DATA FOR ELBERT COUNTY 

FIELD NAME/ DATE OF TYPE OF CUI~ULATIVE PRODUCTION 
PRODUCING HORIZON LOCATION DISCOVERY DRIVE Dy 12/31/83 ESTIMATED RESERVES ULTIMATE RECOVERABLE REMARKS 

OIL (Bbls.) GAS (MCF) OIL (Bbls.) GAS (MCF) OIL (Bbls.) GAS (MCF) 
()Condensate ()Condensate 

(Bbl s.) (Bbls.) 

l.Caldonia/D 6S-64W 1981 30,835 36,574 N.P. 
2.Caldonia/J 6S-64W 1981 13,025 48,624 N.P. 
3.Coachman/D 6S-65W 1981 909 2,511 N.P. 
4.Comanche Ck/D 6S-62W 1970 S. G. D. 24.4 -o 1,75B,l06 5,277,505 420,558 3,932,981 2,178,664 9,210,486 Econ.Umit= 

23.3 -g 5 wells. 
5.Comanche Ck/J 6S-62W 1970 S. G. D. 8.9 -o 10,127 1 ,051 ,669 27,207 83,946 37,334 1,135,615 

13.8 -g 
6.Cypress/J 6S-61W 1982 77,856 66,091 N.P. 
7.Deadeye/D 6S-62W 1976 14.6 -o 801,087 2,939,114 344,124 5,904,858 1,145,211 8,843,972 Econ.Umit= 

4.5 -g 4 wells; 
Also Prod. in 
Arapahoe Co. 

8. Deadeye/J 6S-62W 1981 2,611 N.P. 
Also Prod. in 

C)') Arapahoeo Co. 
9.Doubletree/D 2S-62W 1981 6,711 N.P. 

Also prod. in 
Arapahoe Co. 

lO.Doubletree/J 2S-62W 1973 21.5 -o 33,651 5,102,754 12,550 1,433,019 46,201 6,535,773 Also Prod. 
18.8 -g (82,103) (+82,103) in Arapahoe Co. 

11. Ironhorse/D 7S-63W 1983 1,289 2,285 
12. Ironhorse/J 7S-63W 1969 17.8 -0 54,365 32,751 37,670 76,739 92,035 109,490 

9.5 -g 
13.Lowry/J 5S-65W 1972 Volumetric 3,383 34,376 N.P.; 

Only Prod. '82 & 
'83. 

14.Running Ck/D 6S-64W 1980 S. G. D. 38.9 -o 12,251 7,703 2,380 35,959 14,631 43,662 
8.5 -g 

15.Running Ck/ 6S-64W 1980 2,698 N.P. 
Ft. llays 

16.Runn1ng Ck/J 6S-64W 1980 S. G. D. 11 ,447 11 ,384 N.P. 
17.Song Bird/0 7S-63W 1976 16.0 -o 202,130 285,233 64,897 306,156 267,027 591 ,389 

10.7 -g 
18.Song Bird/J 7S-63W 1976 17,893 491,426 SI 11 mos. 

in 1983. Very 
steep decline 
rate. 

19.Wallbanger/D&J 6S-64W 1983 1,103 425 N.P. 
20.Wallbanger/J 6S-64W 1982 22,083 6,502 N.P. 

COUNTY TOTAL OF ESTIMATED RESERVES 909,386 11,773,658 
Bbl s. MCF 

http://3u.ii


Reference List 
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Mineral Industries Bulletin, v. 19, #5. 
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Mountain Association of Geologists, 389 pp. 
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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. 

- 8 -



:.: 
~ 
" 'It 

1oo.o:o I 11 1 !!' ;!I!'.::. : I,F~~-~r ~0~ HISTORICAl )?O~LJ~TI_O,I\~-~~R1A:~~~: : !::·HlAiie.11 -:N;~l,~···-
Sbls. !1 1111 T11 *' ~~~ I 1 1, ~I, :._I.! , , , 1 1 "o'TE IILL. ¥TA ~~PIH£A of'.' ,TH $ Pll<i'f IS Fl;tTI unJ~,, il :, , , , 1 ~~~, I·IJJ!I 

' i. i '' I 'rrm·ll '. ' ' +f-1'. ' I • I RO;;, I I I 'I I ' ' ~m~ I ' I ' It I I I I' 'I I "'l"'t.." ' P.B ~~ .. ,I I I I I I I'" T ' ,) + .• T ' '-• --'-, ·r --~· 1 t~· t ~' ., '-- o-+ •t ~-r· r ~' T ~ + ... -~' + --.-,-'-,- , 'T rr+' ...;_;_ . -:--,-:-, " .. ~ , l"Trrrrn:I:DT.,-
1 I I' I I K I I' I I ' '; I I It I I I I Itt I I I I 'j I I I I I I I If I 'It I I I ' ' ~:r, ,,,: J, lVI ,, ,\1;: .!;, i· .:. II:: . '· ::.1 'I I .rr .. : .. , .; : ,:~1 ... ··:: l!r~;: '.:: .,,1 '·r ,HORI1lfl· R*'n ~~'1 , I . Y:! . . , 1 :\. .. ' , . . • • • • . . . . • • , . , •• , . • • . • . : . . . • . . . . , , I . , , , I , i 1 • 1 , - • • 1 I - 1 '"'l 

-~tt~-~·~ ' I ! I ' : ' I ' ; I ' . I\ . : : ' ' :: ' ' . ' ' ' . I ' . -:;- ~' ; I . ! : i ' . ' . ' ' ; . ' ' . " ' ' I ; I I : ; ' I I II' i i ' ' ! ! II ~~ U' I 
......... u ... , ..... , Ill : ' ' I ' I ' " : I ' ' : ' ' ' " ' ' II I . :> ' ' ' ' I ' . I : I : I I I : I ' ' ' ! : : ' ' " : l ' I : : I ! ' I I '_ I ! ' ·_ ' . '_I I ' ' ' " I p 'R 
~.,~,. ·~'"' I fll''' 'I I· I . " :! ' .. "' I'" ' I 'I '~;j . I .. II' 'I ' ' I.' ! 'II I : ,, I II' I I! I I' I ''I I ' ! . . . - ' f I I • I 1 ' I I I ' ' I : ' : i : ' I 1 I t I • ' I I ' : ' I I i I I • • • I ~ I I I • I I 1 : I I I I I ~ : ' I ~ : I I l I I i I 1 ' ! ,Q~;.~m·r-:-.,..,.~-~---~--- --·~-rr~ ~,-., ... -~-,-- _,,- --·<~-·~-; .. ~.- ... ---·- ~- -1~- ... ,. -··~-··r~-.,J.,.l.,..,_+h,-,,.,. ~-~-- v . 

'
11Yrn''" I<:' ' I : ' I ' ' . I '---I ' ' . .. " . .. ' . ' " . " ' .. . ' I ' i i : I I' I ! I ' I ' I : fl ' ' l,l:~.. . .... ~.I Ill· '' 1':' ,., ' I I • 1'1 ,, ••• ·tl I.), 

I t i I I : I I I ! I ' • v . ' ' ' ' " ' " ' ' " I • ' • • ' I ' ' : i . ' I : ! ' I ' i ' I I : I : ; ' I ' ' ' j w~(4ll im eo,cxo ! I •• , . • . • • • • I • • • --~-- ----.-- ~- --~- -- I I I •• , • '!.I I, I I •• I I I I i' I IIIli 
• I 

1 
~ I • : , • I ... _ , • _ • • • , • .. . • __ ~ . _ . . , • . , I • • i . • I , • ._ , , I ~~ . , . I I I 

I ; I ; ! t : 1 ; I I 1 I I ' 

1 

. : ; I i : i : : l ; : ' ; ; : I 1 
I I ; I ' ; ! ; : ~ : : : ! t 1 : ; : ' ; 

_I,_ - ! I I· I I ' ' ' - ' ' ' . ' I ' ' : ' : . ' I ' I ' ' I ' ' ' : I ! ' . ' ' I : • ' ' ' . ' . : : . I ' . ! I I llc-r·++t-+--++ '.,--.7 t..-,•-Iill '' ,., .. -,~- r·- T'"Tt T+,-·_---r-''1--~, ... r-"~ --- .... , , .. - --r· .,,-,~- •:•: 1 --t·r--;.+.,._ ·-··-ri-+ .. ~ ·- ·-t-F--W+HIIIIIIIIH I I I!': II',, .. ,,,I ,, ' ... , 'II' •I· .,. •I' ' .. , ,1, .. ,, ,, ·Ill I I' Jll'll 
I I, ' '' I' l I I I I' I ' I .. I I I I I' I I.' I It'' '' I . '' ! I ':I' :' . I 

I i ! I ' I ' I ! ' ' ' I ' ' I I ' I I ' ' I I ' . ' ; ' . ' I I i I ' " " ' : : I I : ' I . I I I I II i I II I 
1 . I I ! ' ' ' I I I ' ' ' ' : . ' I I ' I ' 1 ' ! T I ' : I • • • I : ' ' ' I ' 1 ! I • I I 1 ~ I i I I I 
! , 1 , r I I ' ' ' I' , I,: \)I I:! I IiI ! :' : r, .. ' I , :! I I I, j I I 'I. ; . 

I II ' ' . " ' ' " ' . .. I ' .. ' I " ' ' I I ! I ' I I " ' . . ' I I . ' ' . . . : ! ' ' I· I ! ! ' I I I I I I ll' j 1111 
: It' I I I' I I I I ! I I : f I: I! I I I. I I I I t : • I'. ' :I I; I! : . :I - I 

I ! ! . - - ~ ' I ' ' I ' • t ' I I : : ' ' I I I : I • I I I ' 1 l 1 . ' ' I I j I ! 

~-
fit( 

[ 
I I 

V 
Ill -;-- ~ ' I . ' r---:--e- ~ ~- ' I ! ! l I 

TTT. I-· • ' f.,l " -- ·-·--- ... ,-.. ,.,., "_'' -~- --~l-~ rt" --------- ·_-- ... , • ., ... , .. 1.'if ,,.-,' 1i 
I·: I ,; ,::, ,,', ' ' .•• 1: ::.· ; ;,: •'. I "I ~' ' : 1' 1! :1:: 1!11 I ~ l I ! ~ I I I I ' ' I ' I ' • " I I I : I f ; I I 1 : I : i I I ' ' I • : : ' ..-: ·, I I i I I I : I l I I ; I I I . I 

'4000 '!'' " "ll ' ~- " ,. I• --- ,. '-r---:-~--f--~-----~'-~-- ~ .... :.:, l:oo ,I I I l:z .. , 

, , . . 1 1 • I I • . I • , .. , , • 

1 

1 · · t' ' · ~~I I 11 1 r ' :I' I I I I I' I I ! ! ' ' '' ' 'I. I IiI' '1 t' 'j. I ' I, t! I 
I ! t. I'' I' I I I ' l I'' I 1 . I I I. I I! tl I I' I_ I' : j i I:; ' I I ' ' 'r I I I I 

I I ' ' I • 'I ''I' ' I ' • I. It II I' ' ' :1 I I ! ' I ' I I I ' 
pr• •·-· ·-· ·~-.~ •·r~ --;-.. "r ., .. •; • ~~--,--+•t-+ o·;-- .,.,,-,--,-+,- ------• '" -- ., .. I •I •i• ...... "- iilt d J' + 
, , .. , , • • 0 • , , ' • , , I o 1 I 1 ! I ' 1 , , , , 1 :·:--r:· I 1 I 

' ' ' '' T "' ' ' ' I' 'l ' • I + ' • 1; j j t 

I . : : : ' ' ' ' ' ' I ' I " I : : : . ! ' : : I I : j ! II ' t· 
~- --1 I --1---~- \~f-.----- ' ·-1-- ----b--- -- ---+--~-1-. .. . " " ' ' ' ! I ' . I I ! ·. I . 'I i 11+ I. ' ' ! I I I I I • I ' I I 

,.,, I~ I I I II''··· I I ! I I I 'I I ' t 
-n-- -- f · ·--- -- 1 - • - ., ... ,,., -- -· - • • I ··--- +r-~, ·:t_l ri j1 

~ I I ' I ' I ' '.I 
1

1 "" I 11 
%. I ' ' ' ' I : • : I I' : ' i I : I I I 
~- : : ' ' I I : I : : I ! l . i ! I 
;;4qooo .. - +-~~ -- -~-- -- ~--4 -~--f--~r----~-- --l-- -~---j--- -- r~----- I ----, :!1' 1: !. jl i! 

•! J I I '1'1'''' i• i 1 1 

I Q 1 1 I I I ! i! i i 
' I N I ' '1'··1>1' !B "-- - -- : I I'll. - -- .•• - I I I , ... ,.,,_ J~rr +H-tU-Iol• I 1 1 I , , , r 1 1 , JT 

~~ ' ' I I ,. I . I ~ HITTi IIIOICRfiN4 If lEU) ColiS i I : : I : I I i ~; ~ ~ ,:._ __ I_ _ __ f--- --~- ··~-r-~-~ L.:_. _ i- __ j,.,L.:sm,u ''"" .,..,~ ,,.. · ·_. ~ · i ~:I I j j I 

>' 
J> 

11 ~~ ~ 
l f I 

i I, 

~§ i : : ; , j 1 , 1-'\ j111$T fi.IC:II~ PI 'THtto 'H 1'5.,1 It 1410 1 : : : : I I ; 1 I f~TI t 
~· ' • 

1 
• NDtE. ~'"n•Jif PI\QD C'TIAN 1 1 

: " 1 ' ' ' 
1 

1 
., ~--~ ~. · · ' -- · · I.JH~II S&o/»JI>t91t!J ~j-1.- , .. ' > · ~ j W: -, -- .. i · ' · I : ' · ; ; ; r' : : : : : ; Tr i 
:ll: I tE:epulift!JIIj :l/fll~t.T8J ~ '1'--..: I ' · I ' · · ' I ~ooo~----r j •/e-.-~- ---~ --'~lAI ~U&l 1-- --~ -. -- ,-- ---- - ~ ~- 1 . --r : '_ ' ' : : II ! il i :1 i ! I_] ,. ,. I~ 

I ' ' :: i:: ' ': ': I I, t ' 
· I · · · -· .. · · I t tt ' , ~· I • n u~-· ~n 'I I . . • . , • , .. , . : • ! . ' . :. ·:; : : • ·;-~ : r-' +I -r-, 1 

h_;_-f--·- r _[ __ - .j ....... •·· J. -~ -~---- --1· ~~~~1-~------- ... : ~ -1' I /~~----~f---·l·------_· ... ;.~~ ::;~:Ill i 1' jl I I 1 1 v· ~ ,,,;, :!;:···~· :1 y&AP.~,e .. l'1'"')'""7,%,.,. I I 1 • , ··:·.··:
11 •i!l!·! 

: i i I I I I ! J• i .... : . :; ! i : t I 
o ._ _ _j __ · --~ _L_ ----·'~ __ _j_ --- _ _L _______ L ___ __ l_~ --~-~ _ ~ _____ ~~- ----L-~~ ~~~ i! i; 111 

t.!-1 1.1. G.8 70 7l 74 71. 78 Bo BZ. 0 



t 

--~-

--
-+~ ~~~~+--- ~~ -_ --=i -~= 

r-- ~-~-- _L__ _ t 
-- -- __ ::-= r: 

-- ' 
:~:::;:_=-_ 

- - -+ 
- t~:-=~ t= 

-- 4-
'-- ----!- ----- 1--

t~ --~ -= ---- >--::_- - '-- f--- t - -:: ::: . --- . - ----+ -- -

r::=:tt---=-~=-==t=::=t::-t::=::-.::::~ t __ ::__::=:-_:::_-FE, -=-:3~-~--~-1-~-~-~~~--=i-~~--~-~:-~=-j·r~--:-:~-t-~--fr :::-r=----- ---- :--- ~--=I= _- : ·c:::. -- 1-- -----
-- "-1-- --1- - ~- ·-· --1----- -- - i -- -:.:.:1- == : ::-

i------
- I 

-- _J 
----+ --------+-

--a_lt-- ===t:::--- f-- _·_____ - ·-------·-1-----· 

'i -+---- __ ...:.__--
··r ·-· --
--i-

----.------- -
+=--= - f- - . 

==!=--=~ -::_ - - -- --- 1- -- ---- ,_ -- .L. - -- - -± 
~ - __ r---- : :c:=_~ - --=--~- .. -t --. 

-- l----
' ___ c ____ _ 

---'-------

~ 
j--

-
c------ . 

1--- -+---------

!---- +-1-------t-

-=+ ------t= -+-- :_- -
- -- -- --+---" 

~ -_ -/-- =~~ 
'- --+· --- -- 1- --

--

--t-

---
--t---

-L--1--

-- --
:.-~-=- -----r-- -----

1------"-,--

r--- --~r- -__ - - -=-- -
r-- .,----___ 

-- ---

-+---~ ----+--- - --- - j -- - ,_ - -- ----- -'- -----t ____.__ 

ZSLO L!> 

~- --r----+ -~- l-
-==t 

-:----!-

-t 

--1----

- - --i 
- - ..L_ 

- --- ----f--
. ----+------- e--

.-- ---1 --1-
----+-- f--

- t----
--

-; ----

- r-

--1--
t--

-- =t== =-==+=-: 
r- ---r-- --f--------1 

-t- -+--

7 

t---

0 

rJ 
r-

0 



t----

--

}---- ' 

1==- ' --t---- ' 

f= 
-+---

--

-- ·-;---

f-----r 

}---- -;__ i -- -
·-1---

--f---
~-

_j_ --

~-

----] -

-- ---r---
i --

,--· 

--i---

==-1-
~==1 
f---+ 

-i --
--t---· 1--

-f-----j 

ZSLO ;_" 

· 1----+ --r ~ 
=+ --+------,-; --

I- _ __:,-

--

-t-

0 



0 

1-· ' 

§ 
... st 

0 



--
- ---+- --

1===1= 
1-----f --
1--J-

I~ 
_.:.:..;__~::____ 

1--- -; 1---

- --
I 

1-- l--t-

1---t 

'- -~ 

f-----+ 

~~-
1------ ' 

~ 

1---

-+----- ---+ 

- ::-:-1 
1-----

'-'-- -= 
·r- -~-
,. --~-, --
t=:;= -==t= --

-- --~-! • __ f-r-· ,----- : --
I-~ 

-+---

1-- + --_ ---r--~r----
1------i --,-

-_,--- ·----,------] ' 

1--
--+-

1--- -- -
1--,-

t 

,--

-- .. 
---, 

----t-_:__ 

~===r 
1---- I 

'' 
' 

--~-

+---- -------j -- -

·--

---'--

'--

.i--1-- ~--

--y-
2""1 

--1--+ 
--' 

'-

c ""--. 

--1- --
--

--

--

0 



-+ 
I 

-1 

-- :i' 

--1-

·-
,-

-t-

--+ 
--t----

-- -- . :=r.· ---
----~ 

.. ==r -- ---i-_____ ' ·---t 

f--+ ---

--

f-----

- f 
j-=r:· . 

--+ 
---+--. 

1-

-+ 
+---

--

--

'--·' 

., 
---· 

--

-~ __ ____j 

--~~- =_j __ 

r
l___ 

--j 

:r-== :_
--j-t-. 

-~- ' .. ...:=' 
==r==:f----

-+ f----- . ,_ --
,_ 

.:_ ... -· 

~~----- -- ~ --
.,- ===l ---, --t 

-+---- --J· 

--

-~-

--=+------~-, ' 
--t---- ~-

-+-----i-· -,---+- - ' 

------4 
_;:_____ ._,.., 

....... --· '-t 

__I--,--

------' , _ 
_;-=f-

---

---

- ~ 
=---=:--t-

::.:=- -- ---<--'----
--+ 

=i --
I ,---+ ----, 

--t------1 

' -=----=::r::: 
i: 

"'-

0 

rJ 
-- ctl 

N 
-,--- ("-

-.:::::_-

0 ... ..., 
\. 
<£ 

~ 

0 



---+-
--+ 

-1- ·1-
-+--:---:-

) 

Z2LO- r-

L 
_:____j 

I 

• <- •. ,..,., ':l:C Wl'9SJ" ~.:i.:i'1]'>ol 

... ::-· 3-- -=- • 

,_,_ ... _. 

0 



§ 
o· 0 

I' 

) 

__ . 
--t· 

0 



-------+--

) 

-- -------t 

-- ,- -----------;- --
,-- -~-

-:-

----1- --~- --+--- '-- . 

§ 
~
N 

----1--

' '' 

r-- ' ' 

'' 
' 

-~ 

~ 

~ 

0 

CD r-

~ 

"" G.. a: 
~ 

0 



, 

, 
0 

ZSLO ct 



., 

, 

_:j-
i 

--. --i 

1-· -t --
1----

--+ --

--

I 

---+----- ---+ --

--_;_ 

-1--· 

TO~.,,... :,1::> --::J'iQ. "'13.,.11n:J'III 
• (1 .... ~'-! 3~- -- ~ • 

0 



h 

'I 

) 

'I' 

' 'I 

ZSLO Lt" 

0 



~-~ ! ~- ~- ~- 0 

Q 

) "' .., 
c.. 
0 

-c. ::r 
0 

r!1 

) 

'I 

) 

0 

ZSLO Lv 



' 

) 

ZSLO .: v 

0 

0 

r-1 
r-



~~ ~ J·E ~-

l-7 
I 

>-
)) ~ 

0 
-J 

I I 

) 

) 

§ 
.$!' 

§_ 
"' 

§ 
,!3' 

.......... ,IITI•J!J09!1.1·~ 
no;::-., ~ ' , • ,.,::-...,, 31-fJ. OJ. 01 X 01 

§ 
£' 0 

0 



l§. ~ 
Q 

I 
~ 

w 
ou 

-.,_~ ._ 
)J 
g; 
., 

c: 
c 
::J 

0: 

' 

) 

!~ §_ 

' I I 

ZSLO L t 

§ 
N' 

a>. 
N 

§ 0 -· 

0 



) 

---1---- - - f-----.-.--
-r-r--- --f- ----- --- - -- --

~=~:·--+ 
-- -----~ - ---. 

+-- . 

--

' ---· 

:_:E -- ---

---

.::+ 1-----
·--

~-----~-
--- t- ---1--- -+-

-:=::::+--
--+----= : - -:=~-=±== ----- f-- - --

~ -+- -= ----+---- _ _j____ -
t---r= - -'-1---- f------±==:: - -- --+--- - -+ 

--~----=-·-- .. ~+-_=f ~- -:~~:. 

1--· 
f---- --: --=-+-~:-
===+:: ---: 

--

1----- ·- -
1---i----

-j- . - -

i--- ·1---
i------- --

----l-
1- ' r--

.- t·· ---

-- ~ -·-·=-~---~ -_ 
f----.--+· -- - - + -- -
--- -+ 

ZSLO Lt' 

-~l :_~r:- : :L.~ 

--+____:_:__ -
-- -- --l. +--+ --1--

==t=---=t-- ~-
- 1----

+ t-
t-

!---~ 
f--- -

+ t-

--

0 



!~ § _ .. 

)-~ r--+ 
IU _-_: 

) 

~ r--=- r:--::- --~= 

.r -~-=r~- ~-

.:-----t:" o-1-- _$· c 

I- --+ 

--

' __ ---~1----~··!-
--- . --~-· 

:::t·~- --~ --

r--
+-- . ·-+-· - --~=r=-~ - --

1-- ........ - r--~-1-
-- --·-- - ~ -- - -- -t _.:..__ . 
-+- ====+=-== 
t-~~:t-~~~= -_f_ 

-_j 

··-- L. 

' -~~-r . -

1--

=--=+==
- --+-

1--· 

--e-. -~ 

--- -c·--== -~-- ,_ - - r-f-· ., ·---- , - - f---· --' --1-----
___ _, ------- --- _ ___,_ - - .. 

l - t • - .....-i . t-::-··-c-:-:-.r----=-1: -- -~J-: :: ___ ,- :::- ~:.:~ .:-.:-·: _.:._!----· ------=-=-
' ~ --

----T- ____ - ~ .. :-~~:3··. -~ :-~ L -.-=:= 
- -1---------. - -------. 

~-

-·- f
~- t-· --

-- ,..----· . . --- 1---

~---j- -!-......,--·· 
.. --t--

f- t-- -
-- ·+-· 
=-=t= 

'--- 1-----f--

r--- f---

~--

!:= .r-:
t. 

-:-+-· 

'f-.- --

--~- 1--·-·· 

f---
----+-· --- .. 1-· -

- 1--

1-----

r··· 

t-- ---t 

::t= 
.... -- I--

t 
--=r --
~--- - . 

--- --t-=t= --
t---- . --

-

·: l ~-:: .:· --:=t~: -. 
. . t __ ~~- -~ -- --~
t--:+ --1---:-:::1 --

··-J-~~'=~ 
. f--t- --r----t- I. 

·-f-- --1-____ 
·--

-t--· --
---f--....L.-

==J=-·· 
--+-

---

-- =-=±= --
--- ~ 

---- -- -- - ------- ·'":· --=-~ -_ 
--- . ---- -, - =t==-

:· ~± ---+_- -1---=t- ---
--1-- ~== :::::::::::::r=---=-~-+- -

f --- =t=--- -I ... ·-!,:___ 
--f=--=r:::::---_, . - - t--:--+--- -- l 1--5 .1 ---+--

---· ~- ' ---- ' ' - --

+ .c. 

-- +-

--
·t-

--

-+-

==i 
---+-

---

0 

0 

ZSLO Ltr 



) 

l ~ l i 0 

•

.. f----.---,---+-- ·--... ~--- --1----· • 
f-- F ----

a ~- L ~ -__ -_:___ . ~ =:__ -- -- ---
1.,._' ... -- ·- ---- - : ,. -- - . -~ 1---~-

-· -,. ... . . . I...... . --1. ... .. . ··-- - .. ·-----j· -~ ··-. -- • -- c.--- -+---
..:.0 ·1·-- -- t·-- ----t:~--- -- ----t----f----f----1----- ----+--1---+-

•·. 

··:: r. -- :- f:.: - ·:~--- - ------=;:- --~-=-.......:.!- .. ~- - .; - f---.---+--

:::_; = =-=- : < =r~~~ _ ~ =1--~=r- -~ ~~=:~t~~ "-~~ ~ = =..., -- - -_f--

- =~:-J ::-- =-~L::-: ~-~-}- -:= -:r -~ --4- __ ==f: :~--t----
.. l 

I ----:-1:~- ~:- J-~: :·::_:~: :: ·t~ --:t _ _::_::--:::::~-~---[:: . ~~j __ _ 
--t--

I 
·j 
r --
1-

j 

.. l:. - . 

. : . ; . ::: l- .: - : : :t_':.. .. • 
t -.-1 . ' . f. : j:: .. 

. --j --I----

-r -~-=-~== __ ...:. e----=f--- --= 
1: . - . --- f.--f-.- . ' . - ·-- l 
; - . 1 -- - 1 • t 
1- ~---+ ==-- -~~-

t-- .• 
. l 

I . j_ --- -f--· I - , . -- i- _ __J___ ___,__... . '- .. =$ 
- -+-- -. ---- -·+--·· . . . 

- ! --___ L_ 

:T-

- -r.:::::; . .:===--~-=-t_: --·-1 . 

. -" -- --~. -+·· 
-I. 

L 
l - i 

.... i ... ..............;. 
- ____ j --

. i-- -- ; - == :-:--- e-. . -:±. -i . I- - t.:-
: f---.- ::1 f--- :· --~ -- -- . - t i- - - t... -

___ [_ ----

=-=t-- - -

1--- ;;;>'"""[ - : ------r--:--· -- ·t.· --- _______[__ 

_, __ 
+--
t ---

··t·· 

~ 
-!=-----

... 1 ---·. I- .. c -- -~----=-- --I- --~ --i- .......L 
. -- i -- ---r--- i- -- -- : :/--- --+ 

... I.- i--- ----l 1. 1 r- .. I~ -----'--- -• 
--N 

00 
. -- t -~ +=__.....,.. -- -t-- - . ~- ----L.:./- '--~-

- • - /-- ---------+---- - - 0.. >;;r- ,...._..__ 

:+: £_j__ -: : +--. .. .: ; ---:- ~-=-~ r--- ....L +--~:=: --
if=~ i--- ~--- ··;..-~ 1-~-

-t ·=- . +- - :· ; .. ±-=-...::.1--===t==- . t . - - -

- f .. 1- ~ . .1-f.--- ~ - ...L ·:=- t= i-· --- --- -1--- -~ 
- t-;__.~- . --· . -+=-- ~ --i.;;. -j::.__...::___ -i-· --L---

eo 
' 

1 - -- ~ ---- -t---=~- - -- r-
f ______,.- - ·-:- - ~+===t :-.:::::c::s;;: -::_:...:____ - - 1 :- ·r= :. 

--· +-· ·...::__ 
--'--- ---· 

-+ ... -
--- ·- -·· 

-· ---

' '--··· ·········~ 

-
·---

ZSLO LV 

--· ·--t=~ 
=t-____ ---;-

=:::t::·-__:. 
+- .:...~ 

--

0 

file://i:/-i


) 
(..• 

--- i. 
' . 

r. 

. i -· 
: i .• ~.J== ~-~---~~:~---= -- ·-==---

,. ·---j ---- --

I ·1. • 

I, I, ····' -·+~=-- .. :=-:t=-::..:~::_:___ .. . ; . . -. : - : =.:. ~~~= -~-==-+_:___ 
1-------+-.--~-'l-.--+----- -t~ ----r---.-j--t----:----. +-~----+---_-:.:--+---. =-----:---'-_.-~-=--: -::. +-1-----_-_-+-+ __ --i 

_ _: -.:. ~. I I '-- ·= -=-~-:_:J ·= :_ ~= __ __t___:_ 

. f 

' 

·r--- L' -:~y :::: 
~-------~---+------. 

i --I I ; 

_, 
I ,_ . ' 

------+-------+--------~--

-. 
. . l 

-:_:_:_·j - . 

-·=·--~f:------ r-· .... 

~-~ -: ~--.-. --r ---

-- l 

- --1 
. . I 

- ' 

I 

i 
I 

. ::-:1 
: _:_J_~ 

- -- ----+-- . 
·- -· +---

I .:L .. 

-- -----t-

-. --t-.-
1-:::.: ~ :- -_-

-------1. 

... i -
I 

t r-
:- :-: I . 
::·. : 1. : . 

. ... j-·· 
- - ·---, . - . ·-

- :.J':_ 
[- --

- - -: r- . 
. . i----

- I ---

·I 

. t 
=+ 

-~-- --

·-t ... 

I 
I 

I 

- I
.L 

:.:.:==t:·~.~~ i -- 1-· +· 

I I .J 
- t--~-----r--- f 

I 
-I 

' 
t 

I 

I . --- -~+--
. ----·· ----- ------~-

-. 1--. ··- ·--+---· '- --

! 
: I 

.... ~-:~ :::.::=~;~: 
---- ---------. 

- ------+-----~, -- -· -
. . I -1 

-·------~----·---------+~------~~----~-

I 
I 

i--
__ :-:.::.L:-

---·--+- .. -
. 1:: .. 
- ' . -t--

I 
I 

. ' 

""1 I 

, __ 

·---..-------~---

. ; . - - =:..::t~-=---: 

--- ---+-··---

. ~-= ~ . ~ ~-~ - -~-== 
--4. ~=~- ~~~-~---·-=-=-t-=--~~= 

.. -1---:-- - ' - . -· l 
---::1~~-f-------j ---- -----

·: :-:::_!=-==-~-- .:-=: == ~ 
- ~--- - -~ . ·- -:t:--- f-- t-f----1----- .. 
::·, -- =;:: • 

--i-__ , . 
-·:...:.L: 

1---- ---r-----' : =~=~:+=---
-----1---- .. - ... --· ----r----
~=t~-~ .-: :- ~-~y:=:: 

----;---· 

~ --- ---t---. 

::_-- -· ~- 1----t--=1--==t= --- . 

--

·=-~--·::.:.=1---=:::-...:==1---~-:--:.~ _:--~ -~_j__.--- .:.- :_-t:::=.:= 
--~. --- ---~---- -- -~--- ____ ,._ ---- -----; ---., -- . . - --- . . ·- ' £ 

1---

--- . 

--1---- ·:::·-·:::.:--:. ~
~- __ t----L--~~------ 1-:=::.:~: 

--1---· 

: i 

~*•( 
§_E§ 

~E-~-==t===+-~j ~ _J . --f---

--r- ' --1--

§_ ,.. 
r-

~~~-
0 

ZSLO ~t 

file:///-.-7


) 

' 

_. __ 

1--:= 
f----

--1--

--

-- ___ , 
1------- -_:_____;: 
1----r----· -- ----+-

--- -
- ·---

·- ----__ ___. 

-==f--

_j__ __ _ 

-r-- -- =--4 -- -
-- - ----+ 

;=__:=+-=:- -~: -_: --:=; 
-- t -- -~=P- -====£ 

.f.---

0 

--+ . -i ~= - ---:L 
=± ----

---- - -i - ---= ~---+------____ 
r=- -- t-

-------------! 

·-+--+_,_ 
-r------

- -=-- 1------ .---::;_ - - ~- ~-=---- ---- - +---- ---+--
- __ r---~-r---

- -r--
+== ··1 -

-- -r-- -+---
--1---- _±==: 

r---£_. :_~:__r----
; - f=--.:: - ~- -- --
-- -+--

___ - --· --

----+-

-- _L___ 

+! - _1----.--.J___ -- ----j-
-~ 1--- -:----

-t ----1· I - r--- ~ 

r---- -- t- -- -+------___.________ --

1---- --y-::-- -

+---

0 

ZSLO Lt> 



It 

) I 
1.. 
!¥-., 
z 
¢ 

..JJ 

3 

----::::-. -~: -:-:: -. :_- .-:'-::-
---- f - -· t··-

:: 1 :·-I: 
·-- .. , . -

... j·· -! 

- t 
I 

.. J 
--·I--. 

- - 1-- +- - ~- .::-
--.-!-: --

-I . 

.:. j 
. : r 

! 
I 

0 

-:~ 
- f --- - -

.j. 
I 

-i-
- j-. ·--, __ _ 

1--. 

I. -- ._,--.. 

i 

- __ , ____ -
- ! --l : ~~- ~l -- ~ 

-!'- - • I - : --+ ::: 1----.~--___ , -:~;.:·: : --L-- .. :..~.:--~--:=.::. 
-! ... d~ ! _j_:¥- i .. ··-!-----+---

1----"------+-.-.. ~,-.. - . ' I ------+---'----+---·------+---'---- --.I---

-T :~::~·:-~.: I . ~ f ~-: =-l - ---=-:-~=-=-

f--:_::_j! __ +-__ · ~'-_- _ _l -- ' . I I :- I I ---+-;__ c----~-r------t-----+----:-'-1--~-----+----
•· J 
1-

I 
- +--

f 

-~---+-

. -I-

-- i 
. ' 

I 

j 
. I 

L 

.. 

j I ! _L -I I - : j -

-- l 

I 
I 
I. 

i--

-l . i 

j-

. j . 

I 

'-i - . I 

I . I 
--·j----

1··-·-r-
-:_:_J::-:-

·- -:-; .:-::_: 
:_J : : 

- -j----

:_:::4~-=-=: 

-!-·_::: 

1------ - ------~ .. 
--- ---- -- ~ - ---

---- -1-- .. --

j---

:_L 

>-
1 

-- ----1--- - ____ .,____ ---- --- --- --- j-

-~--=~r~=----~=---~t=-~==-=--=-=-- ~l __ ~ =-~ --=-~J~~--

0 

& 
ZSLO ~l' 

-- .I ~ 1 
f· .::_ i ·: ::· 

. - L: ---- i I -

--. ---r·--·--
1 

i .. J 

.. 
-- l 

- I .. 
- I - _:_ :_ 

I 

- --i 

--

I 
I 
I-

1-- -:: ~ __ J.== 

'-- --- -- ----

. - ·- - -----J 
- =-:. -·-+ -·:..--=-:-:::::.:.:1 

0 



l:~j-:-LH\r,L:.~:IJr~ .~~~!£5 12. - .... anc! __ ... fi~"!dz ,,;~ :c:ot'z:do: S:.:~-:~ ~ t ~ = ~ ·: !! ;-:. t.r~. 
t:hl'OU'Cl!~ ~ :-?!·!"( • 
HA? SE::<:E5 22.---t::n -2;;::; '.:i~::. tiei d;. ::-;~.;:>of C·:lorado. 19flj, ~1 :50(), ~0=~:}. 
:)PF:!-.!-Fi\ ::: k~:,:..r;~; 6i-j~ ~5t.~:;;~,ted c:~ u!·:·.:: Gas Reser\IP'j fnr ;-Ja srdngton Co~n"t.~·. 
Co i c:-c-2•::-: 
0PE~-F1;.c ::-. .:.;c~T 84-.:!.; Cstii::atec 01 '1 ?.nu Gas Rese;--..,~s for Rio Bl anco Ct.: t.m~.r , 

Coioracc; 
OPn~ FJI.f P.EPOKT a:;-6: for· f.IE: ~ d ~:our.t,;·. 
Co: :::n~cr. ~ 
GPEN-FII.E H[f.'Gt.r U4-7: E:;timateci (di ano c~~!' xe:;::rves fer Ar«p~:-:cc Cuu!"i ty. 
Co!oradn; 
O?EN-F Ii..E R F.PJP.T Hii .. 8: 
C .j I or·J~.iu. 
r..-F [:0.:-fi L E REPOkT P.4· 9 = Esti rna tea ui 1 a:oc: ( . .;;s R:.!~ervP.s for ChP.ye:-:f:!! r,o;Jnt.r. 

UPEN-FILE ~i~0UT 
=: '=; 'i on· .:.1 ; 

C-~1 or;;.j0; 
Of'D~-f! :.,.;:_ lUYOH f 
(:.::: 0r:Hi~; 

c~:~:"'td~; 
n:-;=u_::-r: = 
\ooo• -·· ' ·-'-
~ ~ . 
~_, ~;;.;r~ :::~:o; 

.. ~ .. ; ·.: .-.. 
-:_.••t- IV. 

n.:~ .... ' a.,~ Gas R~~erves f~r· !i~~-""~ : .. ::n;rr:-.,y. 

Estimate1 Oil ttnd Gas Reser~es 

C;:>E:~-F!LE !1F.PGR7 3·1··16; Esti:iioto;d Oi1 i\nd Gas Rc~~=·vt::s i:::r· ':"~!!:.'; :~:1d.y, 
Co:o~acn, 

Th-e Cu1o:--aoo :;.c; - o1ogic.~"i S~rvny bar. c·U1e:' ;:.u0~~cat~0=i~ ':·:H~r"!tlfj tvp(;~ ·:11 
mi~,:;:'".::1 fut?1~. mir.e:""Jls, £r(lllllliw~-~~r, 9~·/"::iier:-;:a;, -3.iid ~fJ~ ·::~~et·i~~::; =nu 
~,l'i.,.i:"'t::1r.leraiai ~t~iog_v. i="cr .:a ~.;t-~n•e::~ ptlb1~~.!t~ur: ii:.t p"icz:r;:-; r.cr:::a~t: 

C::ic~~r.0 ::.~~lcgi::tl1 SI::-""~Jr;y 
~- :.tt·1 ~en t:i r.r c; ;;,~f.·"!:- ~.r.cn "\: 
i 31 ~ Sh-e;·rr,a:. 3t.. Roo;r, 71 15 
:::·t:f:\'~1'. ;.:(j :.:;:)~03 
( •V '"') 8' , ,. "11 ..:~~' <.-v-~;:. 




