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HEH® TG f?iﬁ*%@@ﬁﬁm?%%’%ﬁig@f%
ﬁ?ﬁﬁ;ﬁnlp ’ ‘aJ.‘lp /H“ﬁi(@" )é /,g\ (1) 5\3%?" }Fﬁ‘—’é"\'#l w;.g: J;lp ’ (2):',:' F ?_,
N (C) N2 e R ’FT/ Bz (A EE %ﬁ’ﬁ?ﬁb«ﬁ: R (O)#E v aE
EEE G (B)PRRZ A Y RIFPIE AL AT o

(C)®EB2ATHE TR

HYHF TR LA IZELEFREFTGR 7 %82 2 TR TR
e o R AE(R ) 3 (1)5 FHEFHLE QBITHETH
RESQPEFBFERMIFHRF q‘i (@ RE A 2 A R (B)P
w2 AW RIPPIEEHRL AT o
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Regional geology data or paper collection

(ic(\i[)g];lgj o well data, report, logs, core data and production
Study data collection for vertical old wells
v
Mapping of Resistivity thickness, GOR, gross thickness
Well Logs T
Estimation
. Area without Horizontal Fracing Wells Area with Horizontal Fracing Wells
Economics - :
Evaluation and Production data analysis Production data analysis
Sensitivity for Vertical well for Vertical well
Analysis T
Reservoir Predicting Single Well Estimating Single Well
Parameters EUR for Horizontal Scaling factor EUR for Horizontal
Modeling : y
fracing well fracing well

\_,{ Define Focus Area + Leasing Acreage |—> :L"dinip:rmm X
rough Farm-ou

Fl- T i § WS 8 PR R Flo B R4 A TR R R

Sweet Spots
Evaluation

()E B j EHE"6 36417

3t FE w0 £ ®BakkenE # «AWhite Earth# % (White Earth Project) it
% % ¥ o White Earth# % =*North Dakota™ Mountrail¥% p ed 5 = o 3%
% B w17 A PLS(Petroleum Listing Service)# & § & PRix = & 1+ 4F & o

LeHEs FERELEETR

Bakkenf # ¥ & %%?Willigon%#«' RN K o T ﬁ%“%o* g &
shDevonianat #f ~Mississippians # > Gt H B > < {84 R F R 3RS B R
Mo kAR A Williston g 3= 3% gt pE 27;,4 P Lo S AP OB RES(RZ) -
aEp ﬁé HAHY 18 5=z Fardw 0% £ (Nesson - Little Knife ~
Billings anticline)~ = i & #-& % 4_% % 4L (Cedar Creek~Antelope antlcllne)
R A (Poplar dome) AF A 2 N AR DT ARG L LA
M (B2 ) - Bakken %4  3u# De'vonlaanhree Forks Fm.78 #% ~ Bakken
Fm. ~ 2 Mississippianf #f mLodgepoIe Fm. - USGS:® iz Bakken % j# & sieni &
2404 # ok p Bakkenkg B feT £ F £ (Jarvie > 2010) o

ETTRS
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S BR RPN Eeng B Ble ~ Williston 25 ¢ F B3 e
7% % (Johnson, 2013) - ERE T TR N T
(Pollastro et d., 2013) -
2.2 TR RRER E
ﬁpiﬁ’fﬁ-@%ﬁ']’\%%t' "—57&/??11(@ ) EB-TRIBEIFR
#7] Bakken T A1l v ¥ kg @i B(F-)o d @ BF 4 Bakken
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s Il
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Fi
i
3.8
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F1- - MiddleBakken * - — ~ Middle Bakken T
+ 3UPR I e T Bl e BEZEALTH TOC 5 & A i @ -
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A EFHRAD P ST KCHFH(L02E =22 F k)2 & 575 H A (M
BN R 104 £ 37 i iR n::*v? Colorado (# %4> % ) e® 5 % (Prairie Center
Project » fj # PCP % %) ©

1lFHEEEEREE TR

Prairie Center Project (PCP) # % it L %> 5 4 ~ 2 @3 44 > ~ Adam
28(T1S, R66W ; Sec.16~17~20~21) & ## 2560 # s (B = = ) # & (=** Denver
Basin @ ] ~ Wattenberg # @ K =8 » 3% f @ &2+ 7 RlTHF Y o 3% F 2
& ARKdFAX L JSand -~ Codell Sand 2 Niobrarav & & - & |4 & s 2
S[e o > P p Niobrara v £ & & 112 % 5 > PCP # % =% Wattenberg # = 2

B (W= 1)

2PCP#H % b T2 2 AFHAE 2 A47

3
%4 B ¢ (COGCC)4 =147 PCP % %
3L »q:

V’?F"?g_f‘_ ”/F”A:f:?ﬁf' 63;7; o
I o R —ﬁxﬁ&ﬁ'Sr’i"”ﬁF‘;‘(‘} TR » H ¢ SF"}EL\'ﬁi'T")E'J?ﬁ—'-?T%
BRSPS B A AT R T

1995 Niobrara e 4]+ TR m R ﬁ%twf%ﬁ |32 hRRIFHR > 2FH
Tl KA KRR Sl Al BT RICGRRay & A A K
TR LA kA NlobraraChaIkA ChaIkB % Chak C- e pFs
#- Niobrara & ™ = 7 Ft. Hays 2 Codell # & £t d1 sk o f i # _%’r‘3rﬂi4
B AL ‘%“i?%svp\drsu%m@“ﬁ%l(%l——%m%w%@%f w5
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Ps. 2560 Htigl=3133875.21F
=523{¢7 Il b i i(s9seiY) B

DAVIS 1-6805

:| TASHIRO-UPRR 1-6841

—rt

e
F———

l

New locations | A A ¥ o
o (all zones) & ' s 4
" ,r. k -;' ° +
@ Niobrara oil ST At
LI $
*Niobfaragas A ; 5 )
oL o a
[ PCPREBE Py ol
el -
sl )
Sec. 12 .S ooV e 74
v,
Structure Niobrara _wsfﬁ{ S L o | KANSAS
Denver Basin f G
Cl: 1000 f L&
asr\" Fé
_ JIEYN
= I ~PCP# % > Wattenberg

2l A G-

(Sonnenberg, 2012) -

CASE 1-6790
[ v,

Ei—

1S66W Sec 17 & 20 porosity and thickness

Niobrara Chalk B Chalk C
P Toal — Density Total MO Denity  Touwr  ThIfmess
Thickness Porosity Thickness :-40 ) _ Porosity  Thickness 40 ohm-
(1) (%) () e (%) (0] i
>12% 20 >12% 20
CASE 1-6790 430 o 100 (20%) 'fe) 50 (#0%)
Sgc. 17,
LSS TASHIRO- >12% 130 20 >12% o 20
UPRR 1-6841 (0 19 (16.7%) (0 1) (47.6%)
SORII DAVIS 1-6809 >12% 22 >12% 20
1S 66W 480 (0'f1) Ll 183%) (011 = (47.6%)
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5 TSR §(COBCO® L7 AT %9 23
HY 4T A B AT RFHT ER AR 2 AT

1295 Niobrara chs 412 F Rl & 2t E 5] 4 0 2 R RIFHF - EF7H
FREEARE SRk S EGE p A T RICGRRayE TR B A K
THF LA kB E R A 5 NiobraraChadk A ~Chak B 2 Chadk C» F e
# N obraraié]‘f"mFt Hays % Codellf«)%]ﬁbL Mk mA RARIET
ﬁr ik ER R RBEREOTILG _.(wf“4OQ-m"§‘§§’ﬁ;‘d7s;?)

M F R R R XA "“PAZ*,MEJ.&&%* Rt E (R =)
Y A m B LT 2 %3 o

Chalk C

Y Well name n’gktiless 3:;.-;81‘?; Th};okt:is i z:t(:%zess P:::,?]?y Th::okt:le ) Thicgess
() (%) () ) @ 740 ohm-

= B e

« B -~ & Bl - o

= = IEE e

3 B Br

FhH 5 > PCP# % & Niobraraz & i@ R 1e®% B R G5 40% = > e d
BPREICHF A A 12% 0 b R SBER RV RL o M F 2R R R
"< B 0 0 183 3k 44 Niobrara ¥ K chdRiE % 0 12 W44 Codell # &
BELATR o
AV FHHRLATHEUEZ S 47
34 v RTRHE R Bl F i pi Yy n’ft. 02-&)%_1_ 103-#‘3:”’131?
MW HRTGRFOL AHFLHT7TI 9B > LT F £ 423000 % 9,000 &
R M EEA301 40 - 2wt AE A28 4064 - X A
FLAEANN

DKC#H = 4 AR

KCH®AAGVRT X £ 941008 > 2% F20 BB kK > iz s
A TR SR A3 F 1 KAPPA 2 @ en Citrine 2 & TR A 47 S0 i (7 4
17 0 & B]$ % Exponential ~ Modified Hyperbolic ~ Power-law Exponentia -
Stretched Exponential 3 Logistic Growth 7 ffi;% & (722 ¥ EX* X 4 4
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S5H 210 2R3 RERBIAST PELIPESFZHEZ 28 EURM T
29534 o

(2)Codell # # A TR T

AR 2
Codell # & & #4247 £.41% Sec.34 ¥ éhd v # 2 Sec. 27 ¢ thlr 2
FH el 2P KCHF2 A2 (Codell &) b A 45 o gt T eirk T 2
£ B A4 7,000 3 8,000 &R > B BB 38 E o JE_E W 4%_?_“{%9 e
7o KC 2 A2 A PR RE 2 A2 B 5 55i)
AR (B =) MAY RAAL I AR BN KCHTRL AL > Fs
—P*ifﬁié?W& f@ﬁ’w%ww&-4ﬁ HEAEDHP
gL KCE’%& A S ’E%éﬁﬁ%’#\ WrE A A (R N) o
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10? > Wy S il = _—'__f = ?'\'5“7.
= o 5 - w..‘: Wells 2 E 2 ” T Wells
= 13 ® cazn 3 [ | | ® kcazo
e ® 23251 2 = ® 33351
3 - =2 & 3341
-l 2841 = o
£ 28417 9 38417
= 28419 104 28418
5} ® aa5a, * 38234
| Well/Completion in 1N 67W: ~7|000ft, ~38 stages |
~| Well Completion i 1N 8YW: ~7000ft, 138 stages ~| Afton#12-16H-4 completion: 41D0 ft, 20 frac stages
N ~ Afton #12-18H-4 dompletion: 4100 ft, 20 frac stages 10°%
10° L 50 100 150 200 250 300 350 400 450 500

50 "
o 50 100 150 200 250 300 350 40 a5 E Production Time (Day)
Production Time (Day)

% Codell & 7342 2 W=~ 24
4 A

Kpve &gy % Codell & 7 d
TERETRILE -

i
BRI -

BEFRAMB VERGE Fd A2 44 F
2 Z o e FF AEIEEARS S ARG TR
P2 ARERARER BT NER AR
&$ﬁ“mﬁﬁﬂﬁﬁ’%7ww&mcmwfq
WA Fr RS R (Bl L) e
S5.PCP # % & 5L % = ‘;fré/gc}»j—eb
" PCPCP 3T BT xS T W T Sk (4 - ok 2 ) PCP AR
h Codell ¥ & % B3V H 3 42 12%3 16%FF » 34 B = 12%:h5 & /1 3% 2
3 5®®W it E & Codel + & B R FUHE S 43T 12%3 16%R » 3V 5 &
%?12%5”}%-5117*’?12;?15.’135"‘7§0'?]PCP§7%‘§ x’l;F_COde”#‘/é]FFgZLFﬁ T
—j:
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FHBXRAARZERA
aw 5ip et KCEHE 2
(FE]:’L)o@d EiRa |

AR F iéﬂ

2
A
ok
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B ATRIZ SRR > R AT EEA P S Codell B ndfpi
E

flr g zdes PCPHH A A3 G pF» B A2 G R4 v K g
Z F]+ (Scaling factor) - )‘L%‘_‘E,Q\Q*E_‘r‘]-ﬂ"é‘l’ﬁ}\“&r—r
FERFEZ(h*d* kT2 E 7 H KK
g Ez(hxdx kT2 L2 HEH)

Scaling factor =
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ReAp b S B T EREELFF L L5 d R KCHEL ALY 2ZH Y 739
EUR /it 71 % 958 ’F’#" i PCP#H%® 4 AF chE # 7% EUR />t 124
11668 & -

6PCP ;‘7% ‘S"‘: “q“_/}:l{\p‘r‘]p

A% ik OAIE ~ 1008 % & M P~17 B0%:ha fefE 5 - Fpet ¥ 12 ¢
KT FH G B AT M AOEATR 28(F 2) o d W B TR PCP
w8 ¥ £ EUR /301241 16634 > Fpt » A nE ¥ 74 EURI2 g §i
3 é%ﬂ\i’ﬁ’v‘ A2 e o I EK F T GOR=7,000 mscf/stb 1 £ # % A5 2 A3 5
(E%‘];—) CEERAT ST A 2R T ARAD DAGRERT 2R A

M uw\(gg];;) hH EUR“’E.’/FBIFI%{@&A\%’?“’ﬂ\"ﬁ;:‘\/»}ﬁf.j\gb
0fA/fiA ¥+ EURZFI6FH A3 BTN 2PHRTIE &
B w g AR R A %Qmﬁ“%wﬁﬁﬁﬂﬁrf45ﬁﬁ
AR Bw 601 TOE A4 FBERT 2 ARTF
T Ao AR FLTE A ERC) ’ﬂfk‘“? W T e E A T EUR § M
PR o EREA SR F o

H‘.\]

Future well completed in Pairie Center:10,500 ft, 40 frac stages

Copdell production of |Afton #12-16H-4 RO et g
BN
< \ '/,a Codell wells in 1N §7W J
- f“i\ i S M —/ i
S . W i
£ ]t T TR, . . ,,93253 Cym. Oil approx. 68-76 Msth
= - = - \”ieb;ﬂv\, o W, is I for 38-42 Frac. Stages
a . | [ b3 38351 = 68/44~76/44 e i
= - L of e . i LT ® 32418 i 1 s5o1 T
o t 3 1 =551~
2 . ] >
= 5 ® 238417 £, ",{’ ~ First 6 month cum oil of
= . T 28419 ! well in IN 67W is
= 1w ® 28234 KC 320 r around 1,73 times that
Cuny. Oil ~ 44 Mst in KC320
\: I ~ Lateral length & no. frac
t IN67W
# Well Completion in 1N 87W: ~7Q00ft, ~38 stages Z:E:I‘Enthuse in KBCF:ZD
= Afton #12-16H-4 completfon: 4140 ft, 20 frac stpges

10!

0 50 100 150 200 250 300 350 400 450 500
Production Time (Day)

Flo4 Bt R mde % ML
Codella % # ¢ # #2 &% %
RN

43

lf“\ﬂ

=
ﬁ“_
og\\t

= ~PCP# % ST 28t -

Discount Rate Discount Rate 10%
Price Oil Price ($/bbl) 42

Gas Price ($/mmbtu) 4

Royalty 20%

Royalty & Tax  State Tax 9%
Income Tax 35%

Capex Well Cost(mm$/well) 54
Opex Fixed Opex (mm$/yr) 0.06
Variable Opex (mm$/well/yr) 0.03

Drilling No. of Wells 12
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Full Project 68.8 4.44 -12.98 -

Peak Rate 0.09 642.40 —
s OPIC (WI150%) 354! 2.22 -7.49
Total Production 0.12 840.00 P
membbl — 1. OPIC carries | mm$ Lease.
GOR=7,000 (mscf/stb) 2. The net cash flow become negative in the 7% year, so this project only produced 6
0.10 700 years
0.09 - s
600

0.08 50,
0.07 500 a0

30
0.06 400 20
0.05 i
0.04 300 .
0.03 200 10
0.02 20
0.01 A0 30
0.00 0 -40

1 2 3 4 5 6 7 8 9 10
N mmincome Tax M Royalty & State Tax ®mOpex WmCapex WRevenue —Accumulated Cashflow
—0il —Gas
= % H g > - - - o5 EL %
Bl = - ‘PCPQ%&:E— EURié_f‘J Bl = = ‘PCP?%SFIE.»;%/HLLﬁ 1"%]°
-
m o
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