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PURPOSE OF THIS PRESENTATION

Present three prospect
areas within the AQ,
each of which differs in
number and type of
opportunities

Demonstrate how this
Study’s geologic data
can be applied in
underground storage
siting work

Stacked storage is
Important
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GEOLOGIC INTERVALS OF INTEREST

Greenbrier Limestone Limestone comprised of Mined-rock cavern
multiple carbonate facies
Lo e sl Keener to Berea Mul’riple sonpls’rongs of Depleted gas reservoirs
A variable location, thickness
POl and extent
Venango, Bradford Multiple sandstones of Depleted gas reservoirs
Upper Devonian and Elk groups variable location, thickness
and extent
Oriskany Sandstone Regionally persistent Depleted gas reservoir
sandstone
Salina Group Bedded salt formations Salt cavern
Newburg sandstone Localized sandstone Depleted gas reservoir
Upper Silurian equivalent to Salina C
interval
Clinton/Medina Group Multiple sandstones of Depleted gas reservoirs
Lower Silurian variable location, thickness
and extent
Rose Run-Gatesburg Regionally persistent Depleted gas reservoirs
Upper Cambrian sandstones sandstone




NORTHERN PROSPECT

- Oriskany Sandstone

- Salina F4 Salt (salt
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NORTHERN PROSPECT

RAVENNA-BEST
CONSOLIDATED GAS FIELD 1and 2

West East

“Oriskany Sandstane
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Salina Group
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——
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ORISKANY SANDSTONE

Structure Map (ft MSL) Gross Thickness Map (ft)



ORISKANY SANDSTONE

| Approximate scale
0 )

Measured Depth Map
(ft below ground surface)

Mercury Capillary Pressure (kg/cm®)

Percent Water Saturation
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® |rreducible water saturation 17.5%

® Very well sorted pore throats

Percent Mercury Saturation



ORISKANY SANDSTONE
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SALINA F4 SALT
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SALINA F4 SALT

Area 2 Cross Section F4 Salt
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CLINTON/MEDINA GROUP

1 °
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CENTRAL PROSPECT

- Greenbrier Limestone
(mined-rock cavern)

- Keener to Berea Interval
(depleted gas fields)

- Upper Devonian Venango
Group (natural gas storage

field)

- Upper Devonian Elk Group

(depleted gas field)
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CENTRAL PROSPECT

4 2 RACKET-NEWBERNE MAPLE-WADESTOWN AND WESTON-JANE LEW
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East
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GREENBRIER LIMESTONE
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GREENBRIER LIMESTONE

S

4708509291

v
4708506553

4709501467 4708507643

¥l

-
.

4705101038

N

M08

8l |y t..q: x_.._.__....c. Pl e, B P b/ .J.ﬂx.:__
i :...J-.!..). ‘....._3....1 i e JL.._,..-\._.I ) i
m (L1 Y o - mz e o
. h T Y MY phl
L/ bl& ___fs_... L
of L] Lt A B | et L et
Ailmwuirgsj T
il P ! o e i 8
= (11 20 o i mz mpz m
3
of |1l R N M s
| T 5 _.ﬂr._s_ ¥ T
ﬂueet} Uod i aa¥ i e s e Y MV T
. N S S M 2
= 'L L o e e iy
7
" J.};ﬁf % i sLﬁi Jr:,
I 1) 1 ._. r._m L N 1
RRRAESYURMESY (FIECF BNy T neN
= . [Tt [ . T m e . i
] g 4
A I - " n i I Y I
AN T T Y T T ury

Grainstone

Lime
Mudstone

16



GREENBRIER LIMESTONE

E

< W1 - ATy MR A

st R
|A.—.u|m o A_”u__ i s _mE . Ay . g o

=

~ | W i il ol

[\ 11 i
M 4 _ . N rﬁ&. L Aft
lllll.llll.llll

e s .1..“ L&!E-.. ¥ FURNIC

Vs o

m@ Iz oMLY At
.T” - [ g : pa ._ e e 3 ays s

m . _....._ ) s ‘T%rt ,._"_. L..r}.. A T

-t .

o ll.t

=1 .... 2 0 il L ] "

3 n L LT L
_Lm = - i i Wi L [ aye wpe

S [T T A e T e

AT M
R, (Y
L. A= (b B i

._MHT : mi . 13 mr i e

4708507643
: {‘;A 1

'3-.

I}

i

4708507534

M |

g
]
I
&

W

Grainstone

Lime
Mudstone

17



KEENER TO BEREA INTERVAL

Initial Production Volume
(mcf;natural/pre-stimulation)
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KEENER TO BEREA INTERVAL

- 1,988 — 2,595 ft measured
depth

- ~800 — 1,000 psi reservoir
pressure

- 17/ -=170 ft net thickness

« 4% - 18% porosity

Net Thickness (ft)



UPPER DEVONIAN VENANGO GROUP

- Gantz sandstone

« 2,010 -2,643 1t
measured depth

. 1,000 psi reservoir
pressure

- 10 — 20 ft net thickness
« 6% — 13% porosity

Initial Production Volume
(mcf; post-stimulation)
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UPPER DEVONIAN ELK GROUP

Initial Production Volume
. (mcf; post-stimulation)
0-500
500 - 1,000
1,000 - 2,500
2,500 - 7,500
7,500 - 15,000
(O 15.000- 24,000
D Weston_Jane Lew Field Outline
* WV Towns

’

Measured Depth (ft below ground surface)



iyt

. 16 ft

Net Thickness (ft)

DEVONIAN ELK GROUP

4703303458

VUL ,,;

- Benson siltstone

- 4,089 — 4,880 ft measured

depth

- 1,900 psi reservoir pressure
- 2 — 66 Tt net thickness
« 3% — 20% porosity
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SALINA F4 SALT

Area 4 Cross Section
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SOUTHERN PROSPECT
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SOUTHERN PROSPECT

ELK-POCA (SISSONVILLE)

AND CAMPBELL CREEK
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GREENBRIER LIMESTONE
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GREENBRIER LIMESTONE
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GREENBRIER LIMESTONE
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GREENBRIER LIMESTONE
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REENBRIER LIMESTONE

c]‘
¢ 03 L L 303 L 03 303 03
4700501655 4700502175 4700501645 4700500344 4700502250 4703904848 4703905618 4703805786
!)tp'c':tﬂ = — L = 4 - — = L — =] = y = W — o =] -| = .%gﬂlll'
= | f:3 — = — “
= =l z - =
i
1 ] % sl [} e ] E I g 3 -} i ] 1800
N S i ] Lo | g =3 | i s % "
= 2 . 1L 7 i
5 { & - = = ] T
Fi 3 4 A i . - i S —
o R = I . B ) O = sl % 1900
= 9 L= Bl - I"l= ud
)3 l i ram 3 A = T pi 2,
i i i i L . A 1 - : : .
3 ? 3T :? ‘E B R L - }. 3 L
) 5 i _ 2] i _ . - s i sl o " RS 1= = Ja _—
3 £ i i! L Ll ] 3 A O Y O R S P 5 2000
E 1) : 7 a o B = Rl 5 ¥ " E I | 3 ) R L%
L i ) i P 2 ] .3 L 3o 4
C = p3 t =z J z 5 i O i e e = = [
21 ]l < s s i AES N r’_- . 2] Lo . 8 1 2100
i T F T = E ¥ IFCn = = ] =5
5 [ HE o o 5 = e =E
5 i £ I : ¥ iy 4 i = £
= sl o 4 £ ! bl £ i = 2 5 s [z lg il ESS il & I 200

Grainstone facies

Lime mudstone facies



KEENER TO BEREA INTERVAL

Initial Production Volume
(mcf; post stimulation)
+ 0-500
e 500-1000
© 1,000 -1,800
[] Burdette StAlbans Field Outline [
*  WVTowns

D Burdett-§t. Albans Field (primarily Berea)

Burdett-St. Albans
Field

23001
2,475 ft

Approximate scale

0 1

==
mi

Measured Depth
(ft below ground surface)
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KEENER TO BEREA INTERVAL

7 ft

o Fad e - 1,824- 2,510 ff measured
N\ : depth

- 960 —1,000 psi reservoir
pressure

- 4 — 27 ft net thickness
« 6% - 20% porosity

Net Thickness (ft)
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KEENER TO BEREA INTERVAL

gl

- Two North-south cross
sections on easftern and
eastern edges of field

- West-east cross section
through middle of field

AN

D Burdett-St. Albans Field (primarily Berea)



KEENER TO BEREA INTERVAL

WESTERN EDGE OF BURDETT - ST. ALBANS FIELD

N S

4707901049 4707901017 4707901012 4707901356 4707901357 4707901438
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2400- %5 = I . ; 3 E sa00
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KEENER TO BEREA INTERVAL

(}EASTERN EDGE OF BURDETT;}ST. ALBANS FII;}LD
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KEENER TO BEREA INTERVAL

ACROSS BURDETT ST. ALBANS FIELD
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ORISKANY SANDSTONE

Initial Production Volume
(mcf; post-stimulation)

* 0-500

® 500-2500
©  2500-5,000
© 5.000-10,000
O 10.000- 25,000
(O 25.000- 55,000
[J ek Poca Sissonville Field Outline

Elk-Poca (Sissonville) Field

DEPLETED GAS FIELDS

Initial Froductiaon Yolume
(mct; post stimulation)

« - B0

& 00 - 2600

& F4a0-T4a0
D {ampbell Creak Fald Ouline

* WV Towma

Campbell Creek Field
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ORISKANY SANDSTONE (

Measured Depth
(ft below ground surface)

DEPLETED GAS FIEL

Gross Thickness (ft)

DS)
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ORISKANY SANDSTONE (DEPLETED GAS
FIELDS)

ELK-POCA (SISSONVILLE) FIELD CAMPBELL CREEK FIELD

- 4,140 - 5,497 ft measured depth - 4,825 ft average measured depth
- ~2,200 psi reservoir pressure - 2,100 psi reservoir pressure

- 2—102 ft gross thickness - 15 ft net thickness

- 18 ff net thickness - 9% porosity

« ~4% —-15% porosity



THIN SECTION
ANALYSES

PORTAGE
SUMMIT
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DARRELL MATHENY #

Onondaga Limestone (caprock), 4197.1 ft (PL)

ik 4

12 (WOOD COUNTY, WV)

Oriskany Sandstone
4212.1 ft (PL):
Note pore space

Oriskany Sandstone ™
4212.1 ft (XN):
Note calcite cement §
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ORISKANY SANDSTONE (NATURAL GAS
STORAGE]

Close to infrastructure

4,660 - 5,012 ft measured
depth

15 - 56 ft net thickness

Ripley Oriskany Wells

o Pay thicknesses of ~35 — 40 ft

Oil - Gas
< 0l
s Gab .
e |+ 2=9% porosity
*  WVTowns
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NEWBURG SAN

2 LIMESTONE POROSITY
CALIPER I . : y
HOLE DIAM. IN INCHES I e L o . I
05 __ _ +.25
5 15 i
T T T T T T T 0
CORRECTION
GRAMS/CC
CAMMA RAY BULK DENSITY
APt UNITS GRAMS/CC.
0 200 2.5 2.5
209 400 i,
f f g e — —
S S = I — =
1 : 1 t
<] i =
“isy > —
F 2 = =
B - 4
r
—%F*—
> -
1 ! E 1 i

3 LEWIS
/ ¢ GILMER
North Ripley \,‘ w
} CALHOUN /
GALLIA \.\ JACKSON ;f k “ /
< >~ BRAXTON
e ROANE o
e 4 y
] Rocky Fork . ) //
Cooper / WEBS
Creek \\ CLAY
KANAWHA
NICHOLAS
Legend
YNE - Newburg fields
LINCOLN (\A‘x /’! I:l Area of interest
BOONE ) f FAYE
~X 0 20
S Rt —  Miles
0 20
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NEWBURG SANDSTONE FIELDS

“

5,379 77 7 2,300 14.0 2329  Shofioraphic/
5,623 140 5 2400 180 46 2435 Oroharaphic/
5,754 30 6 2,500  15.0 2491  Shofioraphic/
5,378 48 8 2300 11.0 14 2,329 Structural

*from Patchen (1996)



FIELDS

NEWBURG SANDSTONE

[_INorth Ripley Field

MEASURED DEPTH.

NORTH

SE

SE

NET THICKNESS

Initial Production Volume
(mcf; post-stimulation)
+ 0-2500
2,500 - 10,000

o
B O 10,000- 25,000
:

Q 25.000- 50,000

B (O 50,000- 100,000
O 100000 - 160,000

| [ North_Ripley_Field_Outiine
*  WVTowns

5,010 = 5,780 ft measured depth
2,300 psi reservoir pressure
/ ft average pay thickness

14% porosity
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NEWBURG SAN
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Depth(ft)
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FIELDS

NEWBURG SAN

DSTONE

- Rocky Fork Field

] Cooper Creek Field FE# =t |

Rocky Fork and

MEASURED DEPTH

Cooper Creek

NET THICKNESS

« 5,220 - 6,150 ft average

producing depths

« 2,400 — 2,500 psi reservoir

pressure

« 5 -6 ft average pay thickness
o 15% — 18% porosity
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NEWBURG SANDSTONE — ROCKY FORK AN
COOPER CREEK FIELDS
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NEWBURG SANDSTONE
FIELDS

] Kanawha Forest Field

KANAWHA | FOREST

« 4,940 - 5,940 ft average
producing depfths

« 2,300 psi reservoir pressure
« 8 ft average pay thickness
* 11% porosity

MEASURED DEPTH NET THICKNESS
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FIEL

Measured |,

&

Depth (ft)

5400 -

5500 -

Newburg

5700 -

D

o

4703902110

5R

NEWBURG SAN

5400

500

600

DSTONE — KANAW

0

4703902073

3

4703900042

100

¢

500, |,

600 500 ﬂo
A LH\-_M\,.,J}'N"

B8P0

A FOREST

3

4703904623
3
3

—

j

Measured

Depth (ft)

- 5400

Newburg

- 5500

- 5600

- 5700

50



SUMMARY

- Presented three prospects along the Ohio
River Valley corridor

- Provided an example of how end users
may apply the regional and field-level
data prepared for this Study Iin their own
underground storage considerations

- Demonstrated the importance of stacked
opportunities
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