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Mancos stratigraphic terminology summary

There is a hierarchy of terminology within
the Mancos, similar to the Cliff House,
Menefee, and Point Lookout within the
Mesa Verde Group. The Mancos describes
the entire section between the base of the
Point Lookout and the top of the Greenhorn. This
section is divided into the Upper Mancos (which has
no further subdivisions), the Niobrara (which is
subdivided into the El Vado and the Basal
Niobrara), and the Carlile (which is subdivided into
the Gallup equivalent, Juana Lopez, and Lower
Carlile).
® Main Target:

— ElVado (Upper, A, B, & C, variable quality)
. Possible Future Targets:

— Juana Lopez

— Lower Carlile
° Basal Niobrara

— Represents the section where Tocito sands exist

— The Basal Niobrara can be found with or without the
presence of Tocito sands, though is generally not pay
without the Tocito sands

®  Gallup Equivalent

—  Rocks existing below the Base Niobrara unconformity
(dotted line) and above the Juana Lopez

—  These are the only true Gallup age rocks in the basin, and
are not sandstones. There is no Gallup sandstone in the
productive part of the basin.

—  Throughout most of the basin, the unconformity has

completely eroded and removed the Gallup equivalent
section.
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Lindrith B Unit #28

Lindrith type log

3003923037

® At Lindrith, the Basal
Niobrara section is very thin
(between bottom of green
highlight and purple wavy

>Upper Mancos line), and the Gallup

MNC! j

equivalent section is very
3 thick
EL_VADS < ® Upper El Vado is not pay
== 1 TR here, while El Vado A, B, & C
EV_. are all pay

BASAL_NIOBRA [BASE_NIOBRARA_UNCONFORMITY

~Gallup Equivalent

JUANA_LOPE]

JUANA_LOPEZ_BASI Juana Lopez

Lowe r Ca rI i |e **Grey crossover on log is pay** )\ —
GR’§ ConocoPhillips 5




Huerfano Unit #106E

® Huerfano Type Log

3004526345

- ® At Huerfano, El Vado A, B,
g & C are all pay, as well as

the Tocito sand within the

Basal Niobrara Section

>Upper Mancos e The Gallup Equivalent has
been eroded much more in

 ; Huerfano than Lindrith,
EL_VAD( : Ed resulting in a much thinner
z" B Gallup Equivalent and
eV, El Vado thicker Basal Niobrara
BASAL IR J £l —Basal Niobrara

E_NIOBRARA UNCONFO MITY

Gallup Equivalent
Juana Lopez

JUANA_LOPEE

JUANA_LOPEZ_BASH

A SRR e

V L4 .
LOWe r Ca rI | l € **Grey crossover on log is pay** COI’\OCOPhI“IpS
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Allison Unit #1R

% :
004528957 Allison Type Log

[d o
>

| ® At Allison, the Base Niobrara

" unconformity has eroded
completely through the Gallup
Equivalent section and lies just
above the Juana Lopez top.
This is how the unconformity
exists in most of the basin.

>Upper Mancos e Here, again, all of the currently
identified pay is in the El Vado.
Pay zones within the El Vado at
Allison:

:5 — Upper El Vado
EV . — ElVadoB
EV_ —§— El VadO — ElvadoC

N ® Mancos stratigraphy in Allison

i | asal Niobrara Unit is a carbon copy of that at
JUANA_LOPEZ .. SE_NIOBRARA_UNCONFORMITY Rosa Unit

Juana Lopez

MNC$

A AP AN )

= M

b

—

JUANA_LOPEZ_BASE

Lower Carlile

7éon)
A ]

V * -
**Grey crossover on log is pCOnOCOPhlulpS ¥
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C rOSS'SECtiO n Depositional Dip

~50 Miles

30045230820000 20045082000000 0045226030000 0045208550000 30045229630000
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Mancos-Dakota-Mesaverde trimingled activity overview
(over past 6 years)
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Mancos production is generally not enough to cover new drill
expenses unless commingled or trimmingled with Dakota and/or

;LASLiye"ars of co/tri -mingle activity

Mesaverde

6 operators have been completing and

Tri-mingling the Mancos with and/ or
DK/MV- very actively over the past 6
year activity, with no negative impact on
individual formation productivity.
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Mancos production is generally not enough to cover new drill
expenses unless commingled or trimmingled with Dakota and/or
Mesaverde

I Actual prod of a type well located in the area, completed over the past 6 years
I History Match and Forecast
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Mancos production is generally not enough to cover new drill
expenses unless commingled or trimmingled with Dakota and/or

100
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Mancos production is generally not enough to cover new drill
expenses unless commingled or trimmingled with Dakota and/or

100
Actual prod of e well located in the area, completed over the past 6 years
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Mancos production is generally not enough to cover new drill
expenses unless commingled or trimmingled with Dakota and/or
Mesaverde

I Actual prod of a type well located in the area, completed over the past 6 years
I History Match and Forecast
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Mancos stand alone economics

LAST 6 years of co/tri -mingle activity

CONOCPHILLIPS

ENERVEST OPERATINGLLC

XTO ENERGY INCORPORATED
WILLIAMS PRODUCTION COMPANY
CHEVRON MIDCONTINENT LIMITED PAI
HUNTINGTON ENERGY LLC

E--»-&gagrom

6 operators have been completing and
commingling the Mancos with and/ or
DK/MV- very actively over the past 6
year activity, with no productivity

issues.

Activity likely to go up in the
next years, increasing the
burden on both Company staff
and Agency staff

Estimated forecast for New wells in the area derived from average observed

- performance on existing wells (6 years old and newer in the area)
2

j =750

lwaRa BN e N

~8-P50 —==P50
0

UWONTO®MONT® NTw®onN
CYI8BRNIRRRYIeRInIRReEIel ] rzonogmen Tegyy
mmmmmmmmmmmmmmmmmmm

1

mmmmmmmmmmmmmmm

NPV @ 10% -715 S
Gas price 25/Mcf
escalated 2.5%
Drilling 1.250 MMS

NPV @ 10% -680 S

Gas price 25/Mcf. Oil 905/Bbl
escalated 2.5%

Drilling 1.250 MM$

174MMcf stranded ~6Mbbls oil

251MMcf stranded

NPV @ 10% -750 S

Gas price 25/Mcf

escalated 2.5%

Drilling 1.250 MMS$

78MMcf stranded -1.5 Mbbls oil

0il 90$/Bbl

A1 GAS30N5N/31INAW/ A2 GAS 28N-10W/ 28N-11W/ 27N-10W/ 26N11W A3 GAS 26N-6W/ 27N-4W/ 27N-7W/

- - -12W
mo i 31NSW/31N6W/32N6W M \ o N A4 GAS 32N-12W/ 30N-11W/ 30N-12
C
o0 A

F —e—p50
Dm

mmmmmmmmmmmmm
~~~~~~~~~~~~~~~~~

NPV @ 10% -794 $

Gas price 2S/Mcf

escalated 2.5%

Drilling 1.250 MM$

68MMcf stranded ~0.17 Mbbls

Conocglshillips 17




Mancos stand alone economics

- Estimated forecast for New wells in the area derived from average observed

1000

F
p 10

1 performance on existing wells (6 years old and newer in the area)
2
A1 GAS30N5N/31N4AW/ A2 GAS 28N-10W/ 28N-11W/ 27N-10W/ 26N11W

31N5W/31N6W/32N6W

N|100 .

126
168
210
252
294
336
378
420
462
504
546
588
630
672
714
756
798
840
882
924
966

e e T e e e e e e e

NPV @ 10% -715$
Gas price 25/Mcf
escalated 2.5%
Drilling 1.250 MM$
251MMcf stranded

—-P50
HONNOOUMNMORNTHOINNONOMONTHOINNGOM
MRNEATONDOOAMNOTNHANOMOOEINHNONO
L I e B o B f\f\l\gmmmg!!

NPV @ 10% -680 $

Gas price 2S/Mcf. Oil 905/Bbl
escalated 2.5%

Drilling 1.250 MM$

174MMcf stranded ~6Mbbls oil

Conocglshillips 18




100

10

Mancos stand alone economics

- Estimated forecast for New wells in the area derived from average observed
3 performance on existing wells (6 years old and newer in the area) 4

A3 GAS 26N-6W/ 27N-4W/ 27N-7W/
28N6W

—&— P50

A4 GAS 32N-12W/30N-11W/ 30N-12W

LA

—=—P50

00 1 N O O
- N wn O 0

21

0
42
63

103
120
137
154
171
188
205
222
239
256
273
290
307
324
341
358

NPV @ 10% -750 S

Gas price 25/Mcf

escalated 2.5%

Drilling 1.250 MMS$

78 MMcf stranded -1.5 Mbbls oil

<
0

105
126
147
168
189
210
231
252
273
294
315
336
357
378
399
420
441

NPV @ 10% -794 $

Gas price 25/Mcf

escalated 2.5%

Drilling 1.250 MM$

68MMcf stranded ~0.17 Mbbls

b Conocglshillips




AN JUAN 27-4 UNIT 102P
SAN JUAN 27-4 UNIT 155A
SAN JUAN 27-5 UNIT 128N

JUAN 28-6 UNIT 181P

SAN JUAN 30-5 UNIT 84A
SAN JUAN 30-5 UNIT 86M

SCOTT FEDERAL 6P
STEWART LS 8N

SAN JU 28-6 Unit 117N

NMO027N04WO033F
NMO27N04W024M
NMO27N0O5W027I
NMO027N06W014C

NMO30NO5W033I

NMO30NO5W035J

MO26NOBWO17L

NMO30N10W028D

NMO32N11W011J

Precedent

COP 107A’s filed vs approved (since
2011)

FILED
27 19 8 pending approval

B i

WPX Energy, LLC was pre-approved for tri-
mingling prod from DK-MC-MV in Rosa unit

(31IN6W, 32N6W, 31N5W, 31N4W) order R-
12991

LAST Syeawﬁ coﬁr’i -mingle' actmty

ConocoPhillips




Pressures observed in the Mancos are at/ or below hydrostatic gradient

Geographic control given
by initial pressures on
existing pools/ pre-
approved Gallup pools &
wells producing from the
Basin Mancos.

Mancos pressures have
been found to be close or
below Hydrostatic
gradient, so there should
not be any issues during
extended shut in times
resulting in pressures
above fracing gradient of
any of the mingled pools

I w Jav uw

m‘iwlwlmlwl ”|M‘\;:r-

33V 13w
Ee g
G XN 13w XN tow

NE Iee | -

'S

Ny

320 8

N e

JaN W

[P

3N 24w 31N 3w a1y 3N nw ’j—v
r‘ e e | 4
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a
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280w

| 30N 14w 30N 13w 30w 12w

E

308 2w

20N W
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298 2w
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27N 15 22N 13w N 2w

% e
T N

2w 28

2N 3w

T
2SN 14wV 25N 13W

24N 15 24N 153W 249N 12W

4 Trimingles Verticals 2012-14 COP
Existing Vertical Since 2006
Operator

® CoP
Enervest

23N

Chevron
Huntington
Williams
XTO

289w

e
[ Pressure
[ Gallup (Mancos)-Dakota Pools

2N

NIV




CWELNAME: ©10C . " PGRADENT . aPl

EstimatEd Mancos Pressures in "DAVIS A FEDERAL IN it M, Sec, 25, 030N {037 i 30045352000000 | .Min -] 0.148

JE SUUEN VNS W

FEDERAL 11M Unitl Sec,23,026N.006W | 049 | 30039306730000 |, Ave. | 0.361

HEATON COMB 2N
HEATON LS 58
HODGES 12€°
“HODGES:14E.
“HUERFANITO UNIT 85M"
"HUERFANITO!UNIT:88N
UERFANITO UNIT.82N:
ERFANITO:UNIT.82Pi< -
UERFANITO-UNIT,99E,

Proposed wells

¢ 3SAN-JUAN:28:6,UNIT-181P% .
4 __:SANJUAN 28-7UNIT13IN." | -.
SANJUAN, 28-7:UNICOM 2985 =
‘SANJUAN 305 UN IT.28A-
SAN.JUAN 30-5-UNIT.84A: s
SANJUAN 30-5.UNIT.86M - 1 -
% SANZUAN:30:5.UNIT,86N - ...
SAN JUAN 30-5 UNIT 91M.
SANJUAN:30-5UNIT92M,
SAN JUAN 305 UNIT.COM-1IN
AN:JUAN 31-6UNIT
- SAN‘JUAN:32-8'UNIT.30"
* ®=SCOTT-FEDERAL 6P
. SOONERE-, .

San-Juan 306 Unit 51 307 . CE

~SanyJuan:30:6 Urit-15C3 Jhit: 295 5007 6. -+ ,300393106200005;

75an Juan'29:7 Unit138M° - URIEFiSe8 253020 :007W? - . ~30039309610000"

_.San Juan 29-7.Unit 82M., .. .3, , Unit0.Sec. 4.020N-007W .- -4 .30039310800000:
- .SaNJuani29-5URIL T7ME ¢ | IUnitE; Secs26:029N 00SWE  Fr- 0.40. 4 - 30039310440000°

? v.».;n'sx ¢~ e 4 "r's: '!-‘ ) B ) ‘A Ecc!5*4 4 .

'Navajo BEN: : k 19. 027N, OC
San-Juan;30-6 Unit 15C: - -Unit P, Sec..29, 030N, 007W-

-0.36. - '30039310620000°
“Federal'C'1IM . 17UnitM;Secr28; 030N; 01IW 0131 3004534850000 -

, . ol Horton 18. i _Unit], Sec.35,032N,011W }. 0.43 30045352520000
T BT Tree e e R AR : “Hubbard’1B- - 4 rUnitl Sec 22; 032N,:012W  §- - -0.16 ' 30045352010000°

. .. _Huerfanito Unit 79N. _ Unit P, Sec. 26,027N,009W ! 032 | 30045349500000

2 (ConocoPhillips




Pressures observed in the Mancos are at/ or
below hydrostatic gradient

® Pressures obtained from Basin Mancos (during
pressure tests) + pressures from Gallup Pools

ROSAUNIT634A , WILLIAMS PRODUCTION COMPANY 31N6W523 ¥ A e
ROSAUNIT630  WILLIAMS PRODUCTION COMPANY 3IN4WS7 2400 3000 7000 4550
' San Juan 32-7 Unit 178  CONOCOPHILLIPS ~ 31W7517 2359 3400 5324 3460
San Juan 28-6 Unit 117N  CONOCOPHILLIPS ~ 28N6WS10 2300 2800 4610 2997
~ Lindrith B Unit #2 CONOCOPHILLIPS ~ 24N3WsS28 1386 3000 6361 4135
L'""""‘BU“"#” CONOCOPHILLIPS ~ 24N3ws10 1455 =~ 3200 6568 4269
| Lindrith B Unit #78 CONOCOPHILLIPS 24N3WS6 1529 3200 6808 4425
S5 B B R R N e DR

Mancos pressures have been found to be very A
close to Hydrostatic gradient, so there should e
not be any issues during extended shut in gﬁ
times resulting in pressures above fracing R
gradient of any of the mingled pools

-1600 ==
DFIT reservoir pressure, PSIG




Mancos Gas Composition Compared with
typical MV-DK

DK vs Mancos
METHANE ETHANE PROPANE TOTAL BUTANE
CiMC C1DK c2MC C2DK Cc3MC C3DK Cc4aMC C4DK
86.26% 97.74% 8.09% 1.83% 2.52% 0.20% 1.66% 0.13%
15.6 28.1 24.7 111

MV vs Mancos

METHANE ETHANE PROPANE TOTAL BUTANE
C1MV ciMC c2mv c2MC  C3Mmv C3DMC  C4MV camc
84.92% 86.26% 8.61% 8.09% 3.65% 2.52% 1.66% 1.36%
2.0 1.4 5.3 1.6

Conocglshillips 24




