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Attachment “I”
Formation Testing Program
Zelmani#l Injection Well

Maximum Allowable Bottom Hole Injection Pressure Request of 6575 psi.

Since the Facility will be receiving fluids with a specific gravity ranging from 1.0 to 1.26; we are
requesting a maximum allowable bottom- hole pressure of 6575 psi based on our fracture gradient of
0.90 psi/ft.

Fracture Pressure = Fracture Gradient X depth
= 0.90 psi/ft x 7306
= 6575 psi

The corresponding surface pressure range is from 3411 psi for 1.0 specific gravity fluids to 2589 psi for
1.26 specific gravity fluids as calculated below.

For: 1.0 SG Fluids For: 1.26 SG Fluids

Psurface = Pbtm — Phydrostatic Psurface + Pbtm-Phydrostatic
Psurface = ((.90)-(.433)(1.0)){7308}) Psurface={{.90-(.433)(1.26}(7306))
Psurface = 3411 psi Psurface = 2589 psi

See “Attachment K” for operational details on monitoring of fluid density and corresponding surface
pressures.

Zelman: Offset Fracture Pressure Calculations:

Well 37-033-30327:

Fracture Gradient = (Psurf + Phydostactic)/depth
{(3800 + (0.052)({8.33)(7233))/7233
9585 psi/fft

Well 37-033-20333

Fracture Gradient = (Psurf + Phydosractic)/depth
= ({3750 + (0.052)(8.33)(7266))/7266
=.9493 psi/ft

Maximum injection Rate Requested is 2396 bb!/day.
This rate is based upon the data and calculations on the Green Glenn #1 injection test.

Average Injection Rate and Average Injection Pressure
The proposed average injection rate is 2000 bbls per day with an average bottom hole injection
pressure of 5500 psi.

Fracture Gradient of Confining Zones

No fracture data is available in the area on the confining zones, the Onondago Limestone and the
Helderberg Limestone. However, gas storage in the Chert/Oriskany formations throughout
Pennsylvania confirms reservoir confinement by the Onondago and the Helderberg.
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™ COMMONWEALTH OF PENNSYLVANIA
L850" S 41 o5 oo DEPARTMENT OF MINES
Hps0'wW 7542 30" (4)
011 and Ges Division 227
LVTHERSBUR.G- HARRISRURG 03320
QUADRANGLE: -Renfield Ef'nsv 0 15 PERMIT NO. -BE5-399~
MAP REFERENCE:_ 95 17W 563 w7 | KIND OF WELL; _Gas
WELL RECCRD (011, Cas, Other)
Size of Packers:
Casing and gg;;‘_]_ii“ L"ﬁui“ Type, Size.and
_CCOMPANY : New York State Nafural Gas Corporation Tubing g Devth
ADDRESS: #2 Cateway Center, Pittsburgh 22, Pa, 13-3/8% 591 59t
géy_z_{ Joln_R, Potter ACRES _68 9-5/8" 1251 1251 ¢ BHS & loift
WELL{FARM)NO. 2~ __ (0. S8ERIAL NO. N=790 vl 7305t | 7305' | BHS @ 7234¢
ELEVATION: 164040 IEASE: _ 58357
TOWNSHIP: _Brady CDUNJ.‘Y' Clearfield

DRILLING

gorgmmu.,_ﬂm%cmm :_9/29/60

PRODUCTION: _ 30,370,000 cublc fast

PERFORATIONS AT:

ROCK PRESSURR:__ 3293 paig & days. ¥y

WELL TREATMENT (Shooi):.ing, Acidizing, Fracturiné-

E Ca,
Lar, 1,000

T gal, MCA 150 lbs. gel and 20,000 lbs, sand.
Breakdown prasaure 2400 lbs,: mnxim\m pressurs

CEMENTING DATA: (Size Pipe, Depth, No. Bags, Date

3800 1lbs; minlmum pressure, 2350 1bs. ; i’inal
regsure 38

8/31/60 - 13-3/8" cem, & 70! w/50 macks

7,312,000 cuble feet incressed to 30,370 000 cu
ock

REJULTS AFTER THEATMENT: -

s It

9/L/E0 ~ 9-5/8" cem @ 1248 w/50 sacks cem,,

15 sacks acuagel, & 25 sacks quadroflos

- _ROCK PRESSURE AFTER TREATMENT: 9/13/60 = 9 cem. @ 7234 w/125 sacks,
REMARKS :
- WATER AT
FORMATION.. .. . TOP .-| BOPTCY GAS AT | OIL AT (Fresh or REMARKS
Salt Water)

Surface _ ) 14 © 15

Sand & shale 15 13 .FW 75

Red shale 3| 146

Sand & shale 146 205 L

Cenl . 205 1209+

Sand & shsale 209 - 217

Shale & sand 217 303 ¥

Coal or black shale 303 3061

Shale & aand 306 320

Shale 320 340

Sand 340 | 550

Shale. & sand 550. 880

Sand 5830 450

Shale & sand 650 692

Sand 692 733

Red shale 733 735

(Over)
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o~ u”“h/\ T\! ONWEALTH OF PENNSYLVANIA
/) - DEPARTHENT OF MINES
0il and Gas Division
Mhas&:ej RARRISBURG 083-20333

- QUADRANGLEf: Beafield E g [T as PERMIT NO, __-CEE-333
~MAP REFERENCE: 118 KIND OF WELL: __ GAS

\WWELL RECORD (0il, Gas, Other)

Size of Packers:
3 Casing and gsigum Lefqtnin Type, Size and
COMPANY:l Vew York State Natural Cas Corporation Tubing - ng ° Depth. .7-°
" 4DDRESS : _Pennaa 13 3/8" 96! 961
vaARM /H, E. Ginter Est) ACRES _172 9 5/gn 12851 1285t | BHS @ 1287 -
WELL(FARMJNO. __ 1 ©O. SERIAL NO. _N-796 o 7335) 7435t | BHS & 7247
RIEVATION: _1642,3L IEASE: _ 60986
TOWNSHIP: _ Brady COUNTY: _Clearfield
~DRILLING DRILLING

JOMMENCED:__12-1-60 COMPLETED: 12-23-60
PRODUCTION: 10,504,000 cuble feat PERFCRATIONS AT:
ROCK PRESSURE: 2340 psig 70 . __ hrs.
_ ABLL, THEATMENT: (Shooting, Acidizing, Fracturing
Lz-22-60—h'actured w[20 000 gals, water, 200 1h,

~—~gel, 1,000 gal acld and 20,000 1b sand. Break-

; wm pressure 3000 lbs; maximum pressure 3750 lbESeMENTING DATA: (Size Pipe, Depth, No. Bags, Date
i sriginal opén Ilow of LB,000 cubic T, in ohert

and 3825,000 cubic ft. in Oriskany increased to 12-3-60 - 13 3/8% cem, w/90 sax

10,L05,000 cabic ft. AJF, R.P. b/f 3550 1bs

. 2hz Hirs. dead weight, 12-7-60 ~ 9 5/8% cem. & 1287 w/50 sax cem &
RESULTS AFTER TREATMENT: : 20 sax aquagel
. ROCK_PRESSURE AFTER TREATMENT: 12-16-60 - 7" cem @ 7267 w/125 sax

% Well Permit Request and all initial Records Referred to this Well as "DuBoie Deposit
'Na.tmnal Bank [rustee Etal®, They are in fact Successor Trustee Under the Henry B, Ginter Deed of
Trust. In the Interest of Brevity, We have Established and are Using the Farm Name as Recorded

- Above.
WATER AT
— FORMATION TOP BOFTOM GAS AT OIL AT {Fresh or | - REMARKS
8alt Water)
~ surface 9 5
Sand & shale - 5 105
” Shale & Sand 105 150
__ Sand & Shale 150 340
Coal 340 3L5
_ Sand & Shale 343 375
Shale & Sand 375 néa
Coal L68 L74 L58
Shale & Sand 574 532
- Sand & Shale 532 735
sand 735 785
. Sand & Shale 785 1720
~—_Shale & Sand 1770 2165
" sand & Shale 2165 | 4310 838592 {|Show)
Shalse & sand ] L4310 5170
Sand & Shale 5170 5405

. (Cver)



) WATER AT
FORMATION ToP BOYTOM GAS AT Ol AT (Fragh ar REMARKS
Sait Water)
Shale & Shells 5405 6150
Sand & Shale 6150 6425
Shale & Shells 6425 6686
Lime 6686 6784,
Shale & Shells byad, 7248
Lime 7248 7264
Chert 7266 T3L4 {7267 & 7300
Sand 7314 7343 [1316-25 "
Lime 7343
Total Depth T34k
Sample Study
Tully 6686
Onondaga 7248
" Cheart 7266
Oriskany 7314 7343
DATE Jamuary 24 1wbl

arppoveoew York State Natural Gas Corporatign ..o

BY- /\D vﬂé,) 'C;’;él:(./ﬁf/\}

/ Superintc!nheg%LEOpérationé



