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1.0 SUMMARY

Well No. 7246 is one of the three wells situated on the KY/WV acreage
in the Big Branch area of Perry County, Kentucky. The objective of the
proposed testing program is to evaluate the effectiveness of the foam
fracturing technique in improving gas production performance of Devonian
Shale wells in Eastern Kentucky.

Well No. 7246 was drilled to a total depth of 3576 ft. through Devonian
Shale on March 27, 1976. Data available on casing, cementing and logging
operations is very limited. Accordingly, it indicates that a 4% in.
casing was set at the depth of 3560 ft. and was cemented with 125 cubic
feet of neat cement. No core was retrieved from this well. A cement log
was run to establish the quality and top of the cement.

The designated interval 3169' - 3488' was perforated on August 10, 1976
and was stimulated with a 1000 bbl. Foam fracture treatment on August 12, 1976.

The treatment consisted of 326 bbl. of water, 578,000 scf of Nitrogen,
49,000 pounds of 20/40 mesh sand and 3,000 pounds of 80/100 mesh sand.
After clean-up, the well was put into production, for about 7 months.

Cumulative gas produced after approximately seven months is 9,987 MCF.
The average daily production after the well was put into production was
124 MCFD and is presently down to 31 MCFD against an average line pressure
of 158 psi.
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2.0 WELL SITING

Kentucky-West Virginia gas company well £7246 in William R. Fields,
Perry County, Kentucky was drilled through Devonian Shale on March 27,
1976. The well is located in South Eastern Kentucky as shown in Figure 2.1.
Figure 2.2 shows the location of the well, and its proximity to major
Tineations in the area. Also shown are other wells drilled in the area.

The well was drilled by KY/WV in accordance with contract MNo. 3 (46-1)
8501 awarded through ERDA (DOE). Site selection of this well was based on
geologic and other information obtained from the wells previously drilled
(#7239) in the area. The following criteria were used for the site selection
of these wells:

¢ Reasonable distance to existing pipeline for production purposes.

o Close proximity to existing producing hydraulic fractured shale
wells - for production comparison. '

o Sizeable block of acreage controlled by Kentucky-West Virginia for
future development.

e Geological information - area with good subsurface control.
e Close Proximity to Major Landsat Lineament.
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3.0 DRILLING/CASING, LOGGING, CEMENTING AND CORING OPERATIONS

Drilling/Casing Operations

The well was drilled to a total depth of 3576 ft. with air on March 27,
1976. A 4%-inch casing was installed to a depth of 3560 ft. Thirty-five
hundred feet (3500') of 2-inch production tubing was installed after
stimulation. A schematic diagram of the well is shown in Figure 3.1.

Logging Operations

Gamma Ray, compensated density and temperature logs were run. A copy
of the log over the interval stimulated is presented in the attachment at the
end of this report. The cement quality log indicated good cement through
the Devonian Shale section with the top of cement at 2590 ft.

Cementing Operation

The 4%-inch production casing was cemented with 125 cubic ft. of neat
cement. The top of the cement was recorded at 2590 ft.

Coring Operations

No core was extracted from this well.

Gas Analysis

Gas analysis of the samples collected from the well is presented in
Table 3.1, and the chromatographic analysis of the gas is shown in Table 3.2.
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TABLE 3.1

Gas Analysis of the Shale Samples Coliected At Different Times

SAMPLE ID - Not Available

COLLECTION DATE & TIME*  9/8/76-4:00 p.m.  9/8/76-10:35 p.m.

9/10/76-3:00 a.m.

HYDROGEN H2

OXYGEN 02 20.48 21.
NITROGEN N2 67.90 70.
CARBON MON co

METHANE CH4 9.24 b

ETHANE C2H6 1.68 1

CARBON DIOX CO2 0.05 0.
ETHYLENE C2H4

PROPANE C3H8 0.55 0.
ISO-BUTANE 1'C4H]O 0.02 0.
BUTANE C4H]O 0.08 0.

* Sample Collector: Albert B. Yost II

Morgantown Energy Technology Center

06

10

.95
.35

40
03
06

19.08
64.32

12.47
2.91
0.05

0.96
0.05
0.15
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TABLE 3.2

Chromatographic Analysis of The Gas from Well f7246%*

(MOL.%)

NITROGEN 2.65
CARBON DIOXIDE ——
METHANE 72.99
ETHANE ’ 16.62
PROPANE 5.66
ISO BUTANE 0.41
N-BUTANE 1.17
ISO PENTANE 0.28
N-PENTANE 0.12
HEXANES-PLUS 0.10

TOTAL : 100%

* Performed by Kentucky Hydrocarbon Company
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4.0 STIMULATION

Two shale intervals were seiected for a single foam fracturing treatment.
The Foam Frac is basically made up of surfactants, water and nitrogen blended
into a foam for the sand carrying agent. The advantages of the Foam Frac over
a conventional water frac are listed as the following:

1. Greater frac area is created using less water.

2. Formation damage is reduced because less water is injected into
the Shale formation.

3. Clean-up time is shortened because of the use of energy assist fluids.
The intervals from 3169-3175 ft. and 3408-3488 ft. were perforated by
Allegheny Nuclear Surveys using a carrier gun on August 10, 1976. The well
was perforated with then (10) 0.41 inch holes at depths listed as the
following: 3169', 3172', 3175', 3408', 3412', 3449', 3453', 3478', 3483',
and 3488.

After the well was perforated on August 11, 1976, the formation was
broken down with 1000 gallons of 15% Dowell mud acid. The injection record
for pre-treatment with mud acid is given in Table 4.1 and the treating log
in Figure 4.1.

After the perf balls sealed the perforations, the casing was pressured
up to 4000 psi to make sure that all holes were open. The well was then
swabbed off and made ready for the foam frac. Gas was measured at 1.5 MCFD
before stimulation.

Treatment

The well was treated with a 1000 bbl., 75 quality foam frac on August 12,
1976. The treatment consisted of 326 bbl. of water, 578,000 SCF of nitrogen,
49,000 pounds of 20/40 mesh sand and 3,000 pounds of 80/100 mesh sand. The
summary of treatment is given in Table 4.4. :

The average surface treating pressure was 1150 psi and the fluid
injection rate was 6% bbl. per minute. This injection rate when equated to
75 quality foam would be 25 bbl. per minute. The treatment was completed at
4:15 p.m. on August 12, 1976. The schedule developed for the treatment is
given in Table 4.2 and the treating log in Figure 4.2. The actual treatment
schedule along with amounts of materials used is presented in Table 4.3.
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The treating equipment was disassembled and the well rigged up with a
beam choke system and connected to a tank for flow back. At 5:06 p.m.,
the well was opened and allowed to flow back. Details of flow back record
are given in Table 4.5. A total of 70 bbl. was recovered during the flow
backstage. The open flow measured on August 20, 1976 after flow back was
337 MCFD for 7% hour open flow test.

The costs associated with this stimulation treatment are presented

in Appendix B. Cost of a conventional water frac is shown for comparison.

10
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TABLE 4.1

Injection Record For Pre-Treatment with Mud Acid

INJECTION RECORD

PRESSURE
TIME ‘{tiquid Stage Tum. PFop-| ProP- | csc. | TBG.
' Rate BBM TYPE OF FLUID | Vol.BBS. | vol. BBS.} Type Gal.
N S < N \
1430% - — 0
14314 Mud Acid 4 L -- -- 0
1432 " 9 13 g 0
14335 ' " 10 23 -- -- 0
1434 " " 1 24 -- -- 0
1437 Water 33 57 -- -- 0 .
1438 Water 1 58 - -- 4000 :

11
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TABLE 4.3

Treatment Schedule for Well =724A

INJECTION RECORD PRESSURE

TIME Liquid Stage Cum. Prop. |Prop.}{CSG |TBG.
Rate BPM Type of Fluid Vol. BBLS| Vol. BBLS| Type Gal.
1522 NN H-20 lniraey_| 280
SAFETY MEETING
1523 water & N-2
W22 & L42 -~ f--

1525% 53+% " " 14 14 - |--
1527% 53+3 . ' 12 26 -- -- {1100
1531 53/ + 3 " . 22 48 80/100] 2# 1150
1533 53/ + 3 " " 12 60 80/100| 2# {1150
1537 53/4 + 31 " ' 25 85 20/40 | 24 1150
1541 53/ + § " " 25 110 20/40 | 3# [1150
1545 5 3/4 + & i " 25 135 20/40 | 4# 1150
15543 53/4+ 1 ' " 59 194 20/L0 | 6# 1150
1612 53/ + % I " 109 303 20/40 | 6# 1150
16143 5 3/4 + 3% " " 16 319 0 0 |1150
16153 6 + 1 Fresh Water 7 326 0 0 750

Total materials used for stimulation of designed interval.

Nitrogen-

80-100 mesh sand - 3,000 pounds
20-40 mesh sand - 49,000 pounds
Clay stabilizer L-42, 120 gallons
Surfactant W-22 foam builder -108 gallons
Water - 326 barrels

TABLE 4.3 (Cont'd)

Time

7 minutes
2 minutes
22 minutes
19 minutes

Total Nitrogen

550,000 standard cubic feet

Injection Rates of Nitrogen

Rate Total Nitrogen
(SCF ) (standard Cubic Feet)
15,000 105,000
9,000 18,000
11,000 242,000
10,000 190,000
555,000

14
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Table 4.4

Treatment Parameter

Well Number

County, State

Interval Number
Perforated Interval
Treatment Date
Treatment type/Quality
Treatment Size
Nitrogen gas (SCF)
Water (bbl)

Total Sand (1bs)

(80/100 mesh 3000 + 20/40 mesh
49000)

Average Pumping Rate (BPM)
Minimum Pumping Rate(BPM)
Average Treating Pressure (PSI)
Average Injection Rate (BPM)

Instantaneous shut-in Pressure
(PSIG)

SAI
July 1979

Treatment Summary for Well #7246:

Design

7246

Perry, Kentucky
1

3169'~3488"

Foam Frac/75

765,440
299

51,870

16

Actual

7246

Perry, Kentucky
1

3169'-3488'
August 12, 1976
Foam Frac/ 75

555,000
326

52,000

1150

6.25 (25 BPM for 75
600 quality foam)
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5.0 PRODUCTION DATA

Well Testing

The open flow before and after stimulation was measured and increased
from 1.5 MCFD to 337 MCFD (7% hous test). The rock pressure after a 16 hours
shut-in was 390 psi. Table C.1 in Appendix C presents the shut-in and flow
periods after stimulation to Tist the well's potential.

No additional prestimulation production tests were conducted. After
stimulation, between the dates of 9/8/76--10/14/76, a series of well tests
were performed. These tests were made up of the following:

e Modified Isochronal test

® Pressure Buildup test

o Pressure Drawdown test

Data from these tests are presented in Appendix C.

Well Production

The well was put into production, and production record for approximately
18 months is shown in Table 5.1. Cumulative gas production after 18 months
on line was 23,896 MCF. The average daily production after the well was put
into production was initially 128 MCFD at 148 psi and down to 33 MCFD against
a line pressure of 108 psi after 18 months.
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Table 5.1 - Production of the Well #7246

TOTAL AVERAGE AVERAGE

1977 MCF MCF PER DAY PRESSURE
1) 3/4-23 est. 2,425 128 148

2) 3/23-4/20 est. 1,800 64 (B)
3) 4/20-5/18 est. 725 26 (B)
4) 5/18-6/22 est. 895 26 118

5) 4/22-7/20 est. 960 34 ' 150

6) 7/20-8/24 est. 717 20 155

7) 8/24-9/21 est. 1,603 57 130

8) 9/21-10/19  est. 862 31 158

9) 10/19-11/23 1,180 34 125

0) 11/23-12/21 1,621 58 82
1978

1) 12/21-1/18 1,226 44 87

2) 1/18-2/22 1,724 49 92

3) 2/22-3/22 . 1,436 51 88

4) 3/22-4/19 1,318 a7 102

5) 4/19-5/24 1,602 46 102

6) 5/24-6/21 1,333 48 118

7) 6/21-7/19 1,317 47 123

8) 7/19-8/23 1,152 33 108

B) Estimates--Pressure not available due to meter failure

21



SAI
July 1979

APPENDIX A
STIMULATION INFORMATION
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This appendix includes documents of the stimulation work performed
by Dowell and Air Co. well. It includes both pre-stimulation with acid
and actual treatment, with a schedule and treating logs.
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APPENDIX B
STIMULATION COST
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PROPOSED FOAM FRAC
DESIGN AND COSTS
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PROPOSED FOAM FRAC DESIGN AND COSTS

Well Information

Company: KY. WV. GAS
State: Kentucky
County: Perry
Field: Hazard
Well: William Fields #7246
CSG. Size: 4
Perforations: 3 3174-3180
7 3412-3491
10 .5" perfs

Treatment Size

50,000 Gal. 75/25 Foam Quality

50,000 #20/40 Sand

5,000 #80/100 Sand

300 BBL water w/L-42 10 Gas./1,000, 7 Gas. w22/1000
825,000 SCF/N?

Rate 25 BPM
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FOAM FRAC TREATMENT COST-DOWELL

Unit Cost
Pumper (1 Allison) $770.00 770.00
Blender - 500.00 500.00
Cenmenter/Pump Detergent 530.00 530.060
Mileage on above units
(60 mi.ea.) 1.10 mi. 198.00
Fluid handling charge 12,600 gal. .05 630.00
Prop agent charge 55,000 # .20 110.00
Maximum Sand Concentration .
0.0-6.0 PPG .03 378.00
50,000# 2Q/40 Sand 3.15 1575.00
5,000{# 80-100 Sand 3.55 177.50
Mileage ~ 27.5 ton 60 mi. .37 610.50
L-42 120 gal. 12.75 1530.00
W 22 100 gal. 16.00 1600.00

$8609.00

To breakdown the formation and Ball-out with perf balls as we
have done in the past, the cost would be as follows:

1 - Acid Pumper 340.00

- Mileage on pumper 60mi . @1.10 66.00
1000 gal wud acid e .75 750.00
Ball injector 75.00
10 - DS9 Perf balls 7/8" @1.36 13.60

2 Gal. F33 @l2,.25 24.50
2 Gal, Al170 Inhibitor @12.75 25.50
2 Gal, W 44 @16.00 32.00
$1326.60

By breaking down with acid the day before the foam-frac, the
only extra cost would be the acid pumper and mileage @ cost of
$406.00, using such procedure as this could eliminate waiting
and stand by time on Aircowell's equipment the following day.

TREATMENT COST - AIRCOWELL

3-Ny pumpers 1lst. 4 hours $750.00 ea. 2250.00
N, 225,000 SCF NC NC
300,000 SCF .90 2700.00
325,000 SCF .85 2762.50
Mileage: 3 pumpers Ripley, WV
474 Rt. /M, .80 1137.60
1 N, transport Warren,Ohio
974 Rt./Mi. .80 779.20
2 hrs. STBY. on transport 25.00 hr. 50.00
Royalty Charge - 850,000 SCF .04 : 340.00

TOTAL  §10,019.30
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SAND PUHPING SCHEDULE

Foam BDL Water BBL
100 25 Pad Volune
200 50 A 80/100 Sand 2% ppg. 5250
100 25 20/40 Sand 2 ppg. 2100
100 25 20/40 Sand 4 ppg. 4200
640 160 : 20/40 Sand 6 ppg. 40320
: 51870 i+ Sand
42 14 Flush

Carl, Dowell has established an on location safety policy to
which Dowell Personnel must adhere. A Pre-job tail-gatce safety
neeting will be held with company representatives and others
on location personnel to familiarize everyone with existing
hazards and safety procedures. Remote control pumping units
will be utilized to remove personnel from high-risk, potentially
hazardous areas. We would appreciate close cooperation betwcen

customer representatives and the Dowell Representative to insure
a smooth and safe operation.

Thank you for this opportun@ty of worlking with you.

Singerely,

Ly ity Wl

Gary "Wnitey" Westfall

GW/hrn
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PROPOSED TREATMENT COSTS
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Sexvices: Unit Cost Cost.
fluid handling charge, 12,600 gal. $ 0.05 ' $630.00
proppant chaxge, 55,000 1b. 0.002 110.00
sand concentration charge, 12,600 ib. '0.03 378.00
nitrogen royalty charge, 850 MSCF 0.04 340.00

Materials:

5,000 1b. 80/100 sand 0.0355 177.50
50,000 1b. 20/40 sand 0.0315 1575.00
1,650 ton-miles transpoxt, sand 0.37 - 610.50
120 gal. L-42 12.75 1530.00
100 gal. W-22 ’ , 16.00 1600.00
20 DS9 pexf balls (7/8 in.) 1.36 27.20
225 MSCF nitrogen 4 N.C. N.C.
300 MSCF nitrogen 38.00 2700.00
325 MSCF nitrogep 8.50 2762.50

$18655.50

The above equipment will generate the specified fracturing foam from

the specified materials and displace it into KY-WV Well No. 7246.
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Techinical Job Specification

The foam fracturing operation as listed in these_specifications is
to Se conducted by the primz contractor, Kentucky-West. Virginia Cés Compan
(KY-WV) on KY-WV Well No. 7246 in Perry County, KY. The treatment |
is to consist of: |

50,000 gal. 75 quality N2~water foam
50,000 1b. 20/40 sand
5,000 1b. 80/100 sand
12,500 gal. treated water, including
120 gal L-42
100 gal W-22
825,000 SCF nitrogen

Specifically, the treatment will use the following equipment, sexrvices, an

38

materials.
Equipment: Unit Cost , Cost
)l Allison pumper $770.00 $770.00
1 blender 500.00 - 500.00
1 cementer 530.00 530.00
180 miles (mileage on above) 1.10 - 198.00
3 nitrogen pumpers 750.00 2250.00
1 nitrogen transport N.C. N.C.
2396 miles {(mileage on above) 0.80 1916.80
2 hours transport standby 25.00 50.00
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COST FOR A WATER FRAC
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Box 880

DOWIELL
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SERVICE RECOMMENDATION

Horgantown, W. Va. 256505

Mr. Carl Frohme:

July 2, 1976

The following is a -waterfrac treatment that Dowell pexformed on
the shale in eastern Kentucky for Ky. W. Va. Gas Company that you

rcquested in our telephone conversation the other day.

DIVISION OF THE DOW CHEMICAL COMPANY

The treatment

is priced-out so that you might compare with the foam-frac treatment
that I mailed to you earlier.

Company:
State:
Field:

Formation:
CSG Size:

1982 nup

" WELL INFORMATION

Ky. W. Va. Gas Company

Kentucky

Hazard

Shale

6

DOVELL WATERIRAC TREATMENT

Blended 54 B.P.M.

30,000 1bs. 20/40 Sand
24,000 1bs. 10/20 Sand
300 CUT Prop Agent Charge 20/40
240 CWT Prop Agent Charge 10/20
850 1lbs. J140

30 Gal F52

+ 1620 TM Hauling (54,000 1lbs. 60 mi.)
500 Ga', Mud Acid

2 Gal Al30 Inhibitor
1 Ball Injecror

5 DS9 Perf-balls

300 Miles (5 Units 60 mi.)

40

Unit Cost

1.75
691.00
3.15
3.55
.20
.45
1.35
12.00
.39
.75
-13.40
75.00
.78
1.13

CuT
CWIT

3468.50
691.00

. 945.00
852.00
60.00
108.00
1147.50"
360.00
631.80
375.00
26.80
75.00
3.90
339.00
$9083.50
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ACTUAL COST
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ITAN . N VY 2D VoXGLN A GAS COMPANY
INCORPFORATKO
SECOND NATIONAL EANK BUILDING P. O. Box No. 1368

ASHLAND, KENTUCKY 4110

United States Energy & Development Admin.
P. 0. Box E
Oak Ridge, Tenn. 37830 DATE October 12, 197¢

Attn: F. 0. Christie
Director Contract Div.
Oak Ridge Operations

IN ACCOUNT WITH

Reimbursable costs incurred to perform frac on W. R Ficlds
Well No. 7246, drilled under Work Order {fC-4656

Aircowell, Division of Airco, Inc.

P. 0. Box 55429

Houston, Texas 770555

Voucher No. 9-213-1976 (invoice tlo. A11031)

Pump N2 to generate foam as per instructions $ 6,979.

Dowell, Division of The Dowell Chemical Company
Dept. 76

Tulsa, Okla 741812

Voucher No. 9-46-1976

Foam frac service (invoice No. 01-19-1699) 8,450.
Acidize service (invoice No. 01-19-1696) 1,823.

Total reimbursable costs $17,253.

42



; com f —~ O Drp\, SIECthT DEPT. 76 SALES CODE & JOB COQUNT
D TWOICE NUMBER TULSA, OKLAHCOMA 74182 |
A { e l’\ (R=MIT TO ABOVE ADDRESS) T DUt EnD OF MonTe
T A on AL REMTITANZ ES ERM ° FOLLOWING MONTH OF SALL
O Z R NI E OATE CUSTOMER P.O. NUMEER SH'PPZO VIA \'rz-"/’ L FPOMDONELLLOCATION GTATE NO:
. - 12~ 7’ R Lewvell (/ vils | Res Towshos % /-
IED KANME AND NUMOER LOTATION AND PCOL -
, i NYE = ) 1, SERVICE ORDER
vy, [/\.)' ; “_ }o’ S D)' | l))r?ﬂ MLl - 712 4”4 PUFQETANT: DB OCINLZ LIS £Q2 TER0A5 £ CONDIIANG
COUNTX. CITY OF WITHIN CITY LIMITS) a STATE _ | TYPE OF SERVICE T hove reod, understood and ogreed 1o the terms 2
!’) i S conditions printed on the reverse side hereof onc
& I‘)/J\/ Co, o v DA77 /‘/,?,74 represent that | hove full outhority to occept som.
T 7

ond sign this ord=r,

. : _ , 1 CUSTOMER ~
age e 71\/\/ WV/] éﬂa Co. P /

- AUTHORIZED AGENT

"\\ l .'\l N'N\l\. " ‘Y ‘A \r \
B . : | 5‘1}\%'::@%‘ AR R R e R RRRRRR
Prerstowshoee . K, D R A A AR RS
CITY. STATE & a7 /2P coos 4 \. gg‘\\\&\
2= CODE L._ 4”053 _J T t \&;X’% \‘. '!&"S\,%
JERVICE INSTRUCTIONS: 3 %; 3 ng}}i}:g‘{}
. 3] 2NN
- - ) 3 ‘\u:%ﬁ%}
ITEM NO. QUANTITY JUNIT| Material, Equipment and Services Used | Unit Price 3 . I
: S PNnANN
“on-ooa | 176 e |HHPO  p4p /)u}ﬂ_s; /. TR Bt 5'}\;?%3)73‘.;1 3
oo o DA Q) 3 RRBRBENRIY
2 bZ-_ o000 | | 3 /070 of f///[‘} GIJ%L 77 77.° 35“‘2‘ _, \33%';;35 g;,ﬁ%‘{'{,b,' 5t o
Y 4 - ARRUVV QLA ERENTHRR NG !
Rugg-0op | [ |t 4o?S BPm 5/5/10/-»4 350,70 | == %’*{‘4‘{: n:?({‘{:ﬁ‘i“”: 1 ‘?\Hn\\?}‘?’& N
; . ; e RN R AR R
S - 002 / Cer. /523 o g/(‘NJfA C)}’_L- - |\ 500, ;Ti;”\“’;‘i‘n;ﬁhﬁh"\;‘\l 'ﬁﬁf‘::.i_ﬁ ﬁny‘\ ):%3\53:
J / 4 05 95’5“31} \5 331 b\ :“)ihz 1 1’§§‘ RPN
I - oo 3,398 {M,’ ij/l/l ,z,JJlmq Af’ - 6 67. 7o }3;3{1%\\) HBIVDAVINYDDI nnﬁ‘bnn 3 .
, 7 .?? 0 4 O ‘/9 oz ?9131‘:_00-)\?5_'\'« &\b ASR 3 ‘Slh
G 12 - st W L34 |90 Saad poscsotentinCl, | 03| 349.02 R R R AR RR AR ERRRS
. borz | Dowi - 20| e oo IR RRRRRRR NN xwv%
o= Ooo | S0 w72 r/ma- G/,, o [CF 77 baay BAFERRRRERRE ',ﬁ,'? Saem
o0 39 R R R R R BRI NG 3‘*
T Odo- Oop /é 10 n }/ﬂd/luj 5) ODO p‘.{éﬁjmv . éS’?.fD ’~3;*“""g‘;;‘;'g‘b::ﬁf';':;:Q,:;:;iQB‘”) Y
hiad o [EEMIN]) GO (Q|§\ X
‘Sioog- o000 | 490 |%wr|  J0/wo Samd. 3.9 | /st o0 333 13' a%g*u R %zsqims 3
- 70 P R hRAREERERERRRIRRHER
Ll
33 [ 3 :%
{A017-030 13, 7o /60 g~w N?’.i\l})g#‘bﬁ"’)iﬁ”ﬂ]\l}?i\%ﬁ x‘\‘n\wm
. - DT T & LR RRER AR REERRRHRRRERRA
t:n72- 054 y72y /. LA .g ‘)\EL")INQ SQW’}Q!’S \ 1?{2
. : 73 | zze 3% RIRN \} REERRE AR ?!\\. nR
280 = L) 1. < Y13 w Q\\gﬁgmﬂ mi imnﬂ \n
:3'33’"\\24 w?:“};ﬁ\ﬁ' a8 VDO \m“ém&‘
: AR AR R AR R
BBy ‘z’*w
y N0 :

I
7av) JJJ'
Ly g W g W -
o
- <
o ‘4
(54
-
SO
Do S
A&
-
v

BB

33 GOV ’H V] K
A1) ¢ 3?30 k"g RREY . Q\z
SRR 23 <
_ 3:‘-) N t ) O tg\g« 33323 Q) _t s)\ D ()l)
;;34\; .i ; )\ 3!2\ x'\ﬂ:)vnl 3 0 Qe U
)x%m)( QO mmm 0\ 13y 1\200 ‘)\2
IV1IVAIQ )0 onm g \\ n 5434
}1\3_{31\)1)_\)@;%' <)t "‘l) " )n(%~ n Li )-?02‘
- N33}y |3 [3 34 (] 1
- mg ug&n DB QY 1\)1)031\\)08} i t)«. +)
(311} \LJL..' +ya)r
- R R D A R Re ) )\...\)Qx\é >0
SUB TOTAL PSR SRR ‘iﬂ;’.}%{ ‘33*’x § 333"
RORR s |
- - ] . — _8.4522117 ‘:".cmian}‘u Q0NN 3 B OZ111)
’ Ga'luns License Fee i DO/V LL RE? ’( LSTMTATIVE PA/Y?O..L 15T
o o Gollons License Feey ’ —/\ £a) [\n . }'71\) }\ ]J
% Toxon$ Vo O— RECEIT: ez v [GWED WEHERY CEMTMES THAd T
Z MATERMALS AND B2 T OLISTED Audwe WERE RECEI e £
- / % TOX on S 4 H T8 STRVICES V.o 2T TREOAPIO N A VOALVINVUINE A AyNe
) 7 M'MJI- e [ CrTY AND SSA NUTHER - CUSTOMER
N S FVEQRNT. , ' 101AL |sEH 5077 er — .- .
Cfg?,l! U. S AL 7 s 7 [/50, , Y R

ST e - L _/ AUTHLDIIZE ) AR




\13vsT Adttuoe i =L INVOICE 3O,
- NITROGEN GAS SERVICE DEPARTMENT -
] - )
e AIRCO INDUSTRIAL GASES, A DIVISION OF AIRCO, INC. A 11 O ¥

7& /, / ;’/ PLEASE MAIL CHECKKS TO: '
WRW/YA ) : AIRCOWELL oare J—/42- 7€
L_/f["/’__/!( . P.O.EOX 3556204M

PITTSSURGH, PA 15230

CUSTOMER
ORDEZRNO.

; — 777 Dl oron
) /?1/ _/,_{_/}411 /)-4{ (() — \/ xAA /[»'35/ AODDRESS CORRESPONDENCE TO: TERMS: - NJ. chsn
E__r__f_; O. BOX 431 AIRCOWELL KAl nex 20 0a

ADD LECAL INYIRES

/ K P.0. BOX 55429
. 7@-:{570/5_4/// . / };//éd 2 HOUSTON, TEXAS 77055 TrameArTES

-7:\ '6625] s4.7.0T, 'ra.;o‘».r-/ TAX ARTA TAX EX. :znn.\o\:. TYPI A/C] SALES:AA: RO, l SCRVICE ORDER o
MPOrantIsKe 0TWLd 210K 7ON YZAMS
316 1 . 16-—19-3—0000 02 3 2 9707 AND CONDITIOND
': rnau ATRZQWEL V ‘WELL NAME, NUMBIR & LOCATION REw WELL |V MAVE RCAD, UNDIRITOOD AN ACRILD. 1
é(/ m THE TXRM3 AND CONDITIONS PRINTED €
T™HE DL HERTOP AND RELPNE
’ '40 ”y wWORK ovVER D r:Arn:::&’:‘r:.l.L .:n.rnomrv o A:C‘:
T{and Jravec TYPE OF SLAVICE SCHEOULE - SAME AND S1GH THI3 OADEN.
. / mouvarmae 1 . . cusTo
,ﬂ,{)l : N y ) on. riceo:  [Fuano  [Jorr-awone [ incand warzn g, e
A.>: VA TRUCTIONS / ) @&,
C%\L:éo EE&L_*C-_A:AM_A’,{ ER.MATS .LIJJ g oSS ' Vi taze. / .
D DESCRIPTION OF CHARGES UM QUANTITY UNIT PRICE AMOUNT

198001 | NITROGEN

' -8001 | NITROGEN

'9-8001 | NITROGEN

5 -8001 | NITROGEN — PATENTED METHOD

$9-8001 | NITROGEN — PATENTED METHOD

TR [vseemims 70 r, ST T o 2]

STORAGE VESSEL CHARGE: Tank Vol Gals.
H‘,vy——8002 PUMPING - 2 Pumper Unit No(s): 635’{&/0
>~ 0045 | TUBE TRAILER RENTAL - Unit No:

9. -0002 | MILEAGE (RoundTrip) .3 HJasirs

PUMP. \
MPER Arrival Time, Oga'o . No. o Elapsed Hours ____ '_?,

naras

/5.‘01 060
/006, Doo

F40, 000

D " }‘
-vmchn e o]
1
o
|

\

\¥haomavnmnenman| mav| §

%
E

[\ fS504.99 1500.Q

/392 50 1113..6'

DRI | POZ|p |

o LessH ’ —
7 -0003 g{i‘?\NR%%Y Departurs -nma/éoﬂ 'r:szsat sot::dby Hoves ol g TP, o0 240.0
LIQUID TRANSPORT No. of Elapsed Hou
5 0003 | STANDBY  ArivarTime _OZ00__ Lewtours % R
CHARGE  Departuratime JGE0 00 SrondpyHouns — f S| A JZS.00 | 100.0
39-0094 | MINIMUM CHARGE (Unit Called Out But Not Used) E,

: -3059 | NITROGEN ROYALTY CHARGE 5 2() 2leld 20 236.0
»0-0001 | TAXES % TAX ON $

= - . - - T T L¥Y TY S S5 v L PAJDUCY b L NCE VITH ALL APPLICASDLY
DMETER RCADING (ch) WE MERZIOY CEATIFY THA HESE COODS WEAL 2 CLD 4N COMPLEA v

PZQUIAEMENTS OF SECTIONS 6, 7 AND 12 OF THE FAIR LADIN STANDANDS ACT AS AMINDED AND TOTAL 6979 (

/' — OF RECULATIONS AND ORIDIHS OF THE UNITED 3TATES DEPARTIINT OF LARDR ISSUVED UNDER
ART a/é 0 SECTION 14 THIRCIF. . o
THT FUXCHASER, BY ACCEPTANCE AND USE OF THE et Jo ] SPECHIFIZO “ ZIN, ACCEPRTS AND Pl‘\Y ’\I\AO{]N' '_\—

o 7)’, ALBCES TO DT 02U HO B THZ COIIOTTIONS ann?'a ~ ’l’rL PIYENST ‘-l"
P SH -~ CUSTOMER SIGN HERE
LS55 0na

e oo U 0.0 . |

Received Poymeant of S By

44 . ,
i m o, A/‘ n_[ R ';?Al . ﬂ[——. Y S 4 /)\n',’]n?l/\'/m:_l.[. 7, ,.\,nr-

DATE TIME




UGR Fille #Zoe
SAlI
July 1979

" APPENDIX C
PRODUCTION TESTS
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OPEN FLOW TEST
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Table C.1 - Shut-In and Flow Tests

Date

8-16-76

8-18-76

8-20-76

Comrments

Vell shut in for 65 hours. Rock pressure at 540
psi. Open flow after 6 hours was 130/10 (481 ICF)
Gas sample was analyzed to contain 5.637 Nz.

Commenced blowing off well at 3:00 A.M. Open flow
was 8/10 Hg-2" (440 MCF) after 7 1/2 hours. Gas
was analyzed and contaived 2.65% 5.

After 16 hours shut in the vock pressure was 410
psi. Two-~-inch tibing ¥Wdas run to 3488

After 16 hours shut in tims, the rock pressure was
380 psi in casing an? tubing. Well was blown for
7 1/2 hours and gauged at 74/10 0 2-inch (363 MCF)

After 16 hours shut in tim2, rock pressure was
390 psi. 7 1/2 hours opezn flow v .z 64/10 H,0 2-inch
(337 MCF)

The fluid return after frac was measurcd into a 210 bbl.
horizontal tank and a total of 70 bbls, was recovered during the Flow

Back Stage.
to tubing.

Approximately 6 bbls. of fluid was swabbed from the well prior
Thus the total fluid returned was 76 bbls. or 237 of total fluid

injected during treatment,
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SHORT TERM WELL TESTS
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MODIFIED ISOCHRONAL TEST
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MODIFIED ISOCHROMNAL TEST
CRITICAL FLOW PROVER
gsc = CPFtf Fg Fpv
Fpv= 1.0
Fg = specific gravity factor (AGA #4, p. 49, TABLE 15)

th - flowing temperature factor (AGA #4, p. 48, TABLE 14)

P = flowing pressure upstream of the prover, psia
C = coefficient of the orifice
F =CPF
Run # Plate C Temp. Fg tf . Fq ?{) Psig
1 .125 . 3499 77 1.1868 : 461
73 1.1868
78 1.1868
74 1.1868
G =_.71 .125 .3499 16 1.1868 0.985 182,727 432
2 .1875 .8035 91 1.1868 448
.8035 69 1.1868 0.9915 | 346,994 367
3 .250 1.436 70 1.1868 417
1.436 61 1.1868 0.9990 | 496,682 277
4 .375 3.142 60 1.1868 365
3.142 59 1.1868 1.001 641,008 157
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SUBSURFACE PRESSURE MEASUREMENTS

comeany Ky Hest Virginia V/ELL NAME William Field #7246

OATE OF TEST 9-8-76 LOCATION paGE__l__oOF

CHART READINGS AND CALCULATIONS FOR EUILDUP OR DRAWDOWN TEST

G
Date Orifice Time Temp. pfzggire DUT Recorder
Dsiq nsig psig
9-8-76 .0625 9:30 a.n 749 460 458
135 72° 460 458
Trial Fldw 40 720 460 458
145 710 459 457
:50 700 459 457
:55 700 459 457
10:00 700 458 459 456
--------- ---Shut inj 30 minutes :
FLOW #]
9-5-76 .125 10:30 a.m. 770 461 459 458
T :35 740 459 458 456
140 760 458 a56 455
105 740 457 454 454
:50 730 456 453 452
:55 730 455 452 45]
B 11:00 a.m. 730 454 451 450
- :10 73° 451 448 248
- :20 730 449 446 446
_ :30 73° 447 444 444
_ :40 740 445 442 442
50 740 444 440 440
B 12:00 a.n. 740 242 438 438
N :10 750 440 437 437
:20 750 438 435 435
130 750 436 432 434
. 140 77° A34 433 432
150 77° 433 432 | _ 43]
1:00 p.n. 760 432 431 430
9-8-76 1:00 p.m. |shut in shot fldid level
2:00 p.m. 447 440
:30 445 a44
3:00 446 445
30 443 447
FLOV 2
9-8-76 .1875 3:30 p.m. 910 A4g 447 425
:35 82° 447 440 441
40 - 770 437 438 433
:45 750 433 434 433
:50 740 429 429 430
:55 70° 426 425 426
4:00_p.m. 749 423 422 422
-_ :10 720 416 415 415
. - 20 720 411 410 410
:30 720 406 405 406
140 72° 401 400 400
. :50 719 396 395 395
5:00 p.m. 700 391 391 390
51
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COMPANY Ky Hest Virginia WELL NAME 1illiam Field #7246
onTt OF TEST 9-8-76 LOCATION PaGE_L____oOF

CHART READINGS AND CALCULATIONS FOR BUILDUP OR DRAWDOWN TEST

Date Orifice Time Temp. szggire DUT Recorder
psig P19 Ps19
Cont. FLOW #2
.1875
9-8-76 5:10 p.m. 700 386 386 335
120 709 382 382 382
30 6390 376 377 376
<40 £90 374 374 374
150 690 370 371 370
6:00 p.m. 690 367 368 368
6:00 p.m. Shut in Builf_on_pressiires on
Recopder Shot Fluid
Levell
FLOW #3 o -
9-8-76 .250 8:30 p.m. 700 417 417
:35 66° 392 392 390
- 40 640 384 385 382
:45 649 379 379 377
:50 63° 373 372 3N
:65 . 630 367 368 366
9:00 p.m. 630 361 361 358
210 630 349 349 347
:20 | 630 341 340 338
230 620 332 332 330
160 629 322 323 321
:50 | 620 314 315 | 313
10:00 p.n. 620 307 307 305
Misting Yater :10 620 300 300 298
:20 620 294 296 295
:30 610 292 292 290
140 610 287 287 236
150 610 281 282 280
11:00 p.m. 610 277 277 275
11:00 p.m. Shut in Shat | fluid level
:05 312
:10 - 317
:15 318
-45 326
12:15 343
9-9-76 1:30 a.m. 365
1:30 Shot F1hid level & Start Flgw #4
I
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COMPANY Ky Hest Virginia V/ELL MAME William Field #7246
oATL OF TEST 9-9-76 LOCATION PAGE_ 3. OF

————

_CHART READINGS AND CALCULATIONS FOR EUILDUP OR DRAWDOWN TES

l Gauge l ]
Date Orifice TIME | Temp. Pressure DWT Recorder
CF _ft bs1a psig psig
FLOW #4 .375
9-9-76 1:30 a.m. 600 365 366
:35 600 259 260 257
Mistlina Water :40 60° 247 247 246
145 590 249 249 248
:50 590 249 249 249
:55 590 246 246 244
2:00 a.m. 609 242 241 240
:10 600 229 229 227
:20 60° 217 217 215
:30 600 208 208 205
i 140 60° 198 198 196
:50 600 194 194 192
3:00 a.m. 600 188 188 186
:10 600 182 183 181
B :20 600 174 175 173
| 130 600 172 172 170
140 | 609 166 165 164
:50 609 T 760 160 158
4:00 a.m. | 590 157 157 156
B 4:00 a.m. {Shut in, 3hot fluid|Tevel changed
lorifice bdck to .25(0 for stabiflization
9-9-76 .250 5:05 a.m. | 59°_ | 200 198
:10 | 590 199 198 197
:20 550 199 198 197
:30 590 198 197 195
:40 590 196 195 194
50 590 145 195 194
5:00 a.m. 540 197 190 188
6:00 a.m. 560 191 190 190
:30 590 190 189 187
7:30 a.m. 5G0 182 182 180
8:00 a.m. 590 177 177 176
11:30 72° 166 164 164
12:00 . 740 165 163 164
1:00 p.m. 750 161 760 161
2:00 750 157 155 156
3:00 73C 154 153 154

0-12A-6-7) _ 53
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PRESSURE DRAWDOWN AND
PRESSURE BUILDUP TESTS
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UGR File #252

SAI
July 1979 Date 10-12-76

Page ]

BOTTOM-HOLE PRESSURE INTERPRETATION SHEET

Company Ky-West Virginia lease William Fields Well 7246
Township-District County _ Perry State Ky
Type of Test Pressure Drawdown Instrument RPG-3 1000 psig (20504)
Depth Investigated 3450 Clock (hours) 72

Shut-in: Date Time Datum ]

Chart No. 1 From: Date 10/5/76 Time11:37To: Datelo/e6/76 Time_1300

Previous Test

Time Deflection, Correction Pressure, _
shut-in hours inches factor psig Remarks
1137 0 1,0530 527.580
] 1.05845 528.25
.2 1.0545 528.25
1427 2-50 1.0547 528.35
3 1.0430 522.50
4 .9641 483.05
5 .9047 453.35
6 .8498 425.90
7 .8004 401.20
8 .7589 380.56
2037 9 .7140 358.20
9-50 .6768 . 339.70 Short Press.
9-55 .6749 338.75 * llIncrease on
10 .6648 333.70 Curve
11 .6170 309.90
12 .5625 282.85
0037 13 .5140 253.70
14 L4652 234,40
15 4173 210.55 ‘
15-05 .4084 206.20 Short Press
15-10 L4070 205.50 __* |Decrease an Curve
15-40 .3858 194,80 Press. Decrease
15-4] .3803 192.05 _* jon Curve
16 . 3660 184,80
17 .3270 165.20
18 .3050 154.00
0837 19 .2852 144 .00
20 .2705 136.65
21 .2590 130.80
22 L2477 125.05
23 .2405 121.45
24 .2340 118.20
1237 25 .2295 115.95 Start out (1300)
Time on chart
= 1237 (23 min.
short)
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WILLIAM FIELDS #7246 DRAVDOWN TEST

UGR File #252

SAI
July 1979

TIME prr pdage pR” TOF
2:30 481 482.5 0 92
2:35 475 476 100 80
2:40 470 470 100 65
2:45 465 466 90 58
2:50 460 460 100 56
2:55 457 458 100 58
3:00 452 454 100 57
3:05 450 450 100 57
3:10 447 448 105 56
3:15 443 444 105 55
3:20 440 440 105 55
3:25 437 437 105 55
3:30 432 434 105 55
3:40 428 428 110 55
3:50 421 421 110 55
4:00 415 415 110 55
4:10 410 410 110 55
4:20 402 402 110 55
4:30 400 400 110 55
4:40 392 393 110 55
4:50 388 388 110 55
5:00 382 384 110 55
5:10 377 378 110 55
5:20 373 374 110 55
530 369 369 110 55
5:40 363 363 110 55
5:40 360 360 110 55
6:00 352 357 110 55
6:10 349 349 110 55
6:20 343 343 110 55
6:30 340 340 110 55
6:40 334 334 110 55
6:50 328 328 110 54
7:00 324 324 110 54
7:15 320 320 110 54
7:30 310 310 110 54
7:45 306 306 110 54
8:00 300 300 110 53
8:15 292 293 110 53
8:30 289 290 110 53
8:45 280 280 110 53
9:00 276 276 110 53
9:15 272 272 125 53
9:30 269 270 125 53
9:45 260 260 125 53
10:00 254 258 125 53
10:15 250 254 125 53
10:30 244 250 125 53
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WILLIAM FIELDS #7246 DRAWDCWN TEST

SAI
July 1979

-Continued-

TIME par pdage pRC TOF
10:45 239 242 125 53
11:00 230 231 125 53
11:15 228 229 125 53
11:30 220 221 125 53
11:45 215 216 125 53
12:00 210 211 125 53
12:15 205 208 125 53
12:30 197 199 125 53
12:45 195 196 125 54

1:00 190 190 125 54

1:15 183 185 125 54

1:30 175 176 125 54

1:45 171 172 125 55

2:00 169 170 125 55

2:15 161 163 125 55

2:30 160 161 125 55

2:45 152 153 25 56

3:00 149 150 125 56

3:15 148 150 129 57

3:30 143 144 125 57

3:45 135 136 125 57

4:00 130 130 122 57

4:15 128 127 120 58
12:00 88 88 81 62
12:15 87 38 81 62
12:45 84 84.5 80 65

1:15 132

Build up

2:15 openefd up

180
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10/5/76

10/6/76

10/7/76

10/14/75

BOTTOM HOLE TESTING DATA SHEET

Date 10/5/76

Company KY--WV Gas Co. Lease William Fields Well 7246
Dist.-Twp. County  Derry State KY
Type of Test Instrument 1000 psi

Depth Investigated Clock Type hr.
Shut-In: Date Time ;:2: Datum

Sequence of Run Events

Time from

shut-in Time Depth Remarks, Dates

clock on 10:21 a.m. 3450 ft. Draw base line, engage stylus and

72 hr. clock start in 11:45 a.m.

in 11:37 a.m.

start out 1:00 p.m.

out 1:30 p.m.

clock open valve on well.

Gage readings - Tubing

Annulus , start in well

disengage clock 2:31 p.m.

changed chart, tore down

180 hrs. clock buildup test

clock engaged 9:35 a.m.

start in 10:45 a.m.

* in 11:25 a.m.

shut in well 11:30 a.m.

*start out 10:07 a.m.

Investigation zone , arrival.

out 10:26 a.m.

released pressure in lubricate

10:37 a.m.

Comments:

Test Run By: Albert B. Yost II

Petroleum Engineer

64

Investigation 2one, departure.

Closed valve.

Stylus and clock disengaged.



July 1979 Date 10-27-76
Page 2
BOTTOM-HOLE PRESSURE INTERPRETATION SHEET
Chart No. 1 Lease William Fields Well 7246
From: Date 10-7-76 Time 11:25 To: Date 10-14-76 Time 1007
Time, [Peflection|Correction] Pressure, Buildup
shut-in hr{ inches Factor psig rate 1b/hr | Remarks
0 . 2065 104,25 ¢ 3450’
1 .2610 131.80
2 .3380 170.70
3 .3945 199.25
4 L4470 225.40 .
5 .4950 249.30
6 .5320 267.70 ]
7 .5645 283.85
8 . 5880 295.50
9 .6085 305.75
10 .6290 315.90
11 .6430 322.90
12 .6585 330.55
13 .6730 337.80
14 .6820 342.30 o
15 .6955 349.05 L
20 .7395 370.85
25 .7728 387.50
30 .7978 399.90
35 .8170 409.50
40 .8350 418.50
45 8490 425.50 __
50 .8620 432.00
60 .8830 442.50
70 .9000 451.00
80 .9135 457.75 .675
90 .9255 L 463.75 .60
100 .9350 468 .50 .475
110 .9440 ~473.00 .45
120 .9520 ~477.00 40
130 .9590 480.50 .35
140 .9652 483.60 .31
150 L9710 L 486 .50 .29
160 .9760 489.00 .25
166 .9783 490.15 166_2/3 hr
(clock about
2/3 hr_short)

65



SAL-. =

July 1979

- b b

— e

wi 5 r

e

2.

1€}
~
(trat)/at

V'S

o

SMNOISIAIGC O¥1 X GUADAD T
A NIIGVN

=4

"0D U3s
DUMH

5

I N34
207

403N

=
=

.
L)

66




\

\

W)
WA

Y

N

AN \ \\
\
AV

FOXB0RO

ALG. U8 Par.Ors,

N

WP
\\

QAR

A
A

QAN
NN SN
NN
AN

\

A==l

6,61 A1nf
1VS

AT
\\'\ \p .?)‘
N \\ \\\\
\\ NP .;\(\
\\ \ N 2
>\ \ SN
N \\__. \\k\\*\Q\\\\“\\f\\:\: 4
> AN .\‘ Ny ;‘n'. M
RN R 2 g,
\;:\ & \\ e A\

SN
3&\'}\‘@0&.\\‘. O
N
N e
\\ ) \ \\\\ :
\\ \ \ ' ' ‘:l.‘\
\ 1\1"“.‘.\
\ \\ \\\\ \\‘ \‘I \ l‘u‘ L \\.“
\\ N \\x{ R ..A\\-.\ |
DI

) \ \
\\ W \\\

\|\ '\
\\\\ ) \
\\ \\\\ \ \41“ \ \\\..‘

At

IR e \
' / Fy ! m\" \\ \\ 1 \N“o \ ] - ‘\\ \
I / Ll / AR LS sRIRTH ,
f ikt A i S 7 ; NIy N B ey ".:\M\\Y"'.‘, |
i nd /!;’f i;/f.{ il d r';”f'l iih f,p/' [y e R SR Sl \\ a \»‘\ ;'\}\ M W‘%“\'\‘?\W uu fﬁ‘ 3 g,
:\ 11 }i} ;i;’ :;”:. ii{;{fﬂ’) ';1’,: !'[‘J“ ':',’]T I #1 V‘.T:;F'IITW #Lq‘f' ~v I Iy :‘ | gg % -11 By \l\.r ‘n\'w\ \ wg\ ““ ,H_H‘h“ }‘*- T J *h .Tr"l i'l“ ‘%‘, Ic!li im ‘“
: T it et T T AT T pasdn N 29 i gl o AR
i HH* Aottt it i L ) T = | 1 I !
: st i Tl [ taliEE J | Zw o ]
. il ‘:,M\. {i e '|ﬂ, *m ity v , Tt .|.,. IR AT XV p o I ; |
: . 4‘ !‘-"0‘1“ it ‘\il‘& ‘\‘;\ \.,"H\‘\'\. all i \“ *X\ i ,j\( \\ 1’\‘ LR " 2w 0
:2 ° ¢ Doy il \»\ T RS b NS o
& Pl s ARG S N %3
i 1t y it | { ‘X % \o X \\" A « < a < )
N m\«‘\;o mae .
" \ h "\‘ \ A\ ‘\ ‘\\ ‘” BN N S e e s R EACAAY
: \ RN \5\ \\,\ 9 AR S ST S
W NS N A N e et T T\
ANSRANC R AN "'*'1'13
7’ \S\t\ \ \ ‘- X VX\ W ’#'Q R T = e ‘{’;'
\ \\ RS AR R FEL EE [ TS
R 4 \\ \\\\\\ \\\\ x\ ‘\ \~\ “\‘\_\\‘ AR R A e g E ES IR0
\ OC"’ T, AL 0T B 72253
1 \\ \ F E W % y "\)‘:‘. 0_\“' \,'t‘}'.":‘: b da 4 - -F $r
X\ S A e
W \\\\ \ \\\\ NN \.q‘jf'»f*“::f";g‘»%;\;‘r‘,@_‘ S R f';:é-_/?-.
\ \, Y UL ADRY i Y ant 1~ 1]
QA \'\ D Q 25 8 9“;““ R ““'ﬁ’:: o i '?_fy V& oy ae b pe oy £ e
\’L % \\‘\$<\\ D \“\\‘%, SO SEE2E

\

NS & \\\
KA D \\&\\‘\\\

Al
\

A
o 5
W >
Wy ‘\\\‘\‘ \“._ \\\_‘..\‘
y T ‘\\\‘ IR
,\ \. '\ \‘\ \\‘ \.\‘ L

AR
R R T ~

A

-

.\\

X

(o)
'y



PRESSURE BUILDUP WILLIAM FIELDS 7246

Psurface Pbottom At Psurface Pbottom At
116 0 429 __114.5
151 0.5 430 N 117.5
231 3.5 430 ~ 120.5
287 6.5 430 _ 123.5
310 9.5 430 126.5
325 12.5 430 L 129.5
335 15.5 430 132.5
345 18.5 430 135.5
353 21.5 431 138.5
360 24.5 43?2 141.5
373 - 27.5 436 144.5
280 30.5 437 147.5
380 33.5 - 438 150.5
382est 36.5 439 153.5
385 4 39.5 440 _ 156.5
388 42.5 159.5
391 45.5 162.5
395 48.5 165.5
400 51.5 168.5
406 54.5
07 | | | s7.5 T _
409 60.5 o
411 63.5 | e
413 __66:5 . ; .
415 | _69.5
417 72,5 | . _
422 | \ | 75.5 _ B _
420 78.5 o _ e
422 o 81.5 R
424 84.5 I
425 87.5 ~
426 ] 90.5 e B
427est 93.5 L
429 96.5 .
430 99.5
429 102.5
429 105.5
429 108.5
429 111.5

chart on 9/10/76 8:00 a.m.
chart off 9/16/76 8:30 p.m.

-shut off
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APPENDIX D
PIPE TALLY FOR 2" TUBING
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KENTUCKY--WEST VIRGINIA WELL #7246 TUBING TALLY

Size = 2 in. tubing

—_—

a——d

—

Nr\)r\)mr\)l\)—d——-'—'——'-—‘—‘l—‘l
mlblw‘m[—'oxooowoxmbw

Ft. In. Ft. In. Ft. In. Ft. In. Ft. In. Ft. In. Ft.
19 10 31 11 32 -- 31N 111 32 --
2 32 -- 31 11 31 10 32 --l2 31 10
3 31 1 32 2 32 1 31 1|3 3 1
4 32 1 32 -- 31 10 32 --|4 32 --
5 31 10 32 -- 31 11 31 11}/5 31 N
6 32 -- 32 -- 31 10 31 11]6 32 2
7 31 10 31 1 32 1 31 10]7 32 1
8 31 10 32 -- 31 10 32 1|8 32 --
9 31 11 31 11 32 -- 32 1/9 32 --
0 31 10 31 11 32 -- 31 110 32 1
32 1 31 10 31 11 32 -1 10 --
2 31 11 31 10 31 11 31 10
31 11 31 10 31 8 31 10| Length 3500 Ft.
31 11 31 10 31 11 31 M Total Joints 109

31100 032 1 31 1 31
3309 31 10 31 11 31 1
3110 3% 1 32 1 32 -
.- 31 M 3NN 3R -
2 - 32 - 31 M 3T
30710 31 MR 1 32 --

32 -- 31 1 32 -- 32 --
32 -- 32 -- 31 11 3l 10
31 11 32 -- 3 " 32 --
32 -- 32 -- 3l 11 31 11
32 -- 31 11 3 11 3] 11
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APPENDIX E
SCOPE OF WORK
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This appendix includes the statement of work, objectives, and scope
work agreed between ERDA (DOE) and Kentucky-West Virginia Gas Company.
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STATEMENT OF WORK

Cost Sharing Contract for Testiﬁg and Evaluation of Foam Fracturing

as a Completion Technique in the Devonian Shale of Eastern Kentucky.

A. Background:

(1) Authorization: The Morgantown Energy Research Center of U. S.

Energy Research and Development Administration (ERDA) is carrying out

a continuing research program on stimulation of oil and gas Treservoirs,
and one of the authorized areas of investigation is the development of
marginal gas resources by fracturing.

The Devonian Shale formations of Kentucky, West Virginia, and Ohio
form low permeability reservoirs holding large in-place gas resources
close to Eastern industrial and home fuel markets. Due to the severely
restricted natural permeability of the Shale, utilization of these gas
resources has been limited to date, and the Shale has been targeted for
stimulation.research by the Morgantown Energy Research Center.

(2) Cooperacor. Kentucky-West Virginia Gas Company (KY-WV) has been

engaged in developing Devonian Shale gas production in Eastern Kentucky,
and has made completion and‘production data available to ERDA. These
Devonian Shale well records form a data base for the performance of con-
ventional hydraulié fracturing in stimulating the Shale. KY-WV now has
available three wells, drilled and cased through the Shale section, and

has offered_ these wells to ERDA to test the effectiveness of foam frac-—

turing.
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B. Objective:

(1) Purpose. The objective of the proposed testing program is to
evaluate the effectiveness of the f am fracturing technique in improving
gas production performance of Devonian Shale wells in Eastern Kentucky.
Cas 4elivgrability data obtained from the wells after foam fracturing
will be coqpared to similar data on convéntionally water—fractured wells
already exisrting in the general test area. This will permit a-direct
comparisoq of gas production performance and cost éffectivenéss of foam

versus water fracturing in the Shale.

C. Scope of Work:

(1) General: A three-step program of foam fracture tests is being
proposed. The three test wells are situated on KY-WV acreage in the Big
Branch area of Perry County, Kentucky, and are to be fractured consecu—
tively. The first well is to be treated with 1200 bﬁl foam. The well
will then be given a short-term production test to evaluate productivity.
If well performance is satisfactory to KY-WV and ERDA, the second well
is to be fractured with a 1000 bbl foam treatment. This second well
will also be production tested over a short term before the decision to
fracture the third well is made by KY-WV in consultation with ERDA. If
the results are satisfactory, the third well is to be fractured with
1000-1200 bbl of foam.

KY-WV is to be prime contractor for the proposed three well program.

KY-WV is to retain ownership and responsibjlity over the wells at all
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times and shall have ownership of any natural gas or petroleum liquids
that might be produced from the wells. KY-UV shall charge no management
fee for serving as'prime contracﬁor to ERDA.

The testing and evaluation of initial production performance of the
three wells shall be conducted jointly by KY-WV and ERDA. These initial
tests will be followed by more extensive production and reservoir tests
to evaluate the foam fractures. These tests will consist of an isochronal
deliverability test followed by a pressure build-up and/or draw-down to
determine reservoir limits. ERDA personnel will conduct the tests in
cooperation with KY-WV and shall have free access to the well locations.

ERDA makes no claims of relative success or failure of the fracturing
methods to be tested, and makes no claims on any gas production that may
result. KY-WV will make available to ERDA reservoir and well data
necessary to conduct the productivity tests and to cecvaluate the fractur-
ing program. Such data includes geophysical logs, well equipment records,
and production records after fracturing. KY-WV will place no restraints
on the disclosure of such data with respect to publication of test results.

(2) Well Location. The three wells are located in the Big Branch of

Leatherwood Creek area of southern Perry County, Kentucky, close to
the area of the conventionally fractured wells.

(3) Prime Contractor Responsibilities. KY-WV as contractor shall

make all arrangements to perforate, foam fracture, and do short-—term

production tests on the three wells as specified in this contract. KY-WV
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shall consutt with ERDA on the specific foam fracture job designs to be
used on the three wells and on the short—term test results.

KY-WV .shall maintain control and respons;bility over the three wells
and all subcontractor personmel and equipment utilized t; pexform the
specified work.

KY;WV shall maintain control and responsibility over the well during
the production testing phase to be conducted by ERDA and shall make
available to ERDA a well head with full-open valve and miscqllaneOus
piping that might be necessary to permit safe flaring of gas during the

isochronal and draw-down tests.

(4) Fracturing Design Specifications. The final design is under

considerationj but will include the following:

The well(s) will be foam-fractured with single stage treatments over
intervals of about 150 feet, utilizing perforation balls during formation
break-down to open up as many casing perforations as possible. The well
is to be broken down with acid. Foam is to be generated with water,
nitrogen gas, and foaming agent and will be éhemically tailored forx
compatibility with the Devonian Shale. The three wells shall be fractured
respectively with 1200 bbl, 1000 bbl, and 1000 or 1200 bbl foan treatments
and shall be propped with 40,000 to 50,000 pounds each of sand.

D. " Contract Responsibilities and Duties:

(1) Prime Contractor.

a. KY-WV shall make available three wells perforated in the

Devonian Shale for foam fracturing and evaluation.
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b. Shall break down and ball off the perforations using acid as
break—down fluid, and then swab the well(s) dry.

c. Shall foam-fracture the well(s)

d. Shall equip the wells with surface production facilities to
. permit testing and production of the fractured wells. Such equipment
shall include a vertical full-opening valve on the well head and facili
ties to permil temporary venting or flaring of wells.

e. Shall perform short—term productivity tests after each
fracturing operation.

f. Shall permit access to the well(s) to ERDA personnel to
conduct extended well performance tests.

g. Shall maintain individual well production records for a
period of one year or until the well is plugged due to insufficient
production or mechanical problems in less than one year. The records
shall be made available to ERDA on a request basis.

h. Shall prepare and submit to ERDA a comprehensive final
report on the specified work at the conclusion of the well fracturing
program.

(2) ERDA.
a. Shall reimburse the prime contractor for the billed cost by

the fracturing service and nitrogen service subcontractors up to a

maximum of $10,000 per fractured well, or a maximum of $30,000 total
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for the three wells, as outlined under Costs and Payments.

b. Shall consult with KY-WV on foam fracturing final designs
for the well(s).

c. Shall consult with KY-WV on short-term production tests.

d. Shall conduct detailed well performance tests on fractured
wells, including:

1. Modified isochronal flow test
2. Pressure build-up test to stabilized or semi-stabilized
well pressure and/or draw-down test from stabilized or
semi~-stabilized pressure.
- 3. Shall provide personnel and test cquipment to conduct
the test, exclusive of.piping for flaring, if necessary.

e. Shall conduct an engineering evaluation of the three well
fracturing_program. The study will compare the gas production perfor-
mance of the foam fractured well(s) to the performance of conventionally
fractured KY-WV wells in the general test area.

f. Shall provide the prime contractor with copies of the evalua-
tion and the final engineering evaluation report(s). Such final report(s)
shall be published by ERDA in the literature or in government reports.

g. Shall assign a Technical Project Officer to monitor the
Contract.

E. Costs and Payments:

(1) General. KY-WV, as prime contraqtor, shall charge no management
fee or corporate personnel or overhead costs to. ERDA for the performance

of the Contract.
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(2) Contract Payments to Prime Contractor. Costs charged by KY-—

WV to ERDA will be limited to the billed subcontractor charges for
fracturing and nitrogen services and supplies. Allowable charges will
be further limited to a maximum ceiling of $10,000 per well, or $30,000
for three wells. Contract costs will thus vary from less than $10,000
to a maximum of $30,000.

h. Payment. The prime contractor shall submit itemized bills
upon completion of each foam fracturing job. Amounts due will be paid
by ERDA on receipt of bills.

i. Property. Property or equipment furnished during the per-
formance of this contract by either the prime contractor or ERDA shall
remain the property of the contributor. Any and all gas and oil prd—
duction that may result from this contract will be the sole property of

KY-Wv.

j. Technical Project Officer. The Technical Project Officer
(TPO) designated by the Contracting Officer will xeceive for the Govern-
ment reports and material called for in the contract aﬁd will represent
the Contracting Officer in technical aspects of the work. The TPO is not
authérized to change any of the terms and conditions of the contract.
Changes in scope of work will be made only by the Contracting Officer in
writing to the prime contrictor. K-H. Frohne of the Morgantown Energy
Research Center of ERDA will serve as TPQO for ERDA on this contract.

k. Ownership of Data and Records. All field test data and records

collected by ERDA personnel and all ERDA evaluation of such data and
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other data submitted by the prime contractor shall remain the property
of ERDA. Copies of such data and evaluations shall not be released

without approval of the Administrator.

1. Puﬁlication of Evaluation Results. It is understood that
the primary purpose of the contract is to provide data for an evaluatiqn
of various fracturing techniques in the Devonian Shale of Kentucky, and
that such evaluation will bz published so that industry will be able to
utilize the information in other Devoni#n Shale wells to possibly improve
gas well performance. Any ERDA publication plans will be made known to
the contractof for his comments as to content and accurécy. Likewise,
any publication of data or evaluation of the prime contractor is per-—
mitted. However, ERDA reserves the right to review any such contractor
manuscript for techrical accuracy prior to publication. Any publication
or announcement by either partyvshall recognize the other party as a

cooperator in the research effort, unless otherwise agfeéd to by both

parties.
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