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OPERATIONAL SUMMARY QF
DEVONIAN SHALE CORING PROGRAM AT
EGSP TENNESSEZE NO. ¢
JANUARY, 1983

WELL LOCATION

EGSP Tennessee No. 9 well in Grainger County, permitted as Gruy Federal-
Grainger County No. 1, was spudded on January 3, 1980, and completad on
January 21, 1980. - The well is located on Lot A-8 of Grainger County
Industrial Park; geographic coordinates are 30°18'56"N latitude, 83°24'33"W
Tongitude (Tennessee coordinates 710,300N and 2,762,0008). Ground
elevation at the spud point is 1140 feet above mean sea level; the KB
elevation was 1150 feet above mean sea level.

STRATIGRAPHY

The expioration rational for Tennessse 9 was basad primarily on in-
terpretation of seismic line TC-1 (along US 25E approximately six miles
north and along strike with the well} and a previous shallow NX coring
and logging program. The interpreted seismic line shows the Chattanooga
Shale carring back under the Saltville Thrust Fault scme distance before
being truncated. This structural setting, with the Chattanooga *runcated
by a major thrust fault, would be ideal for the development of a high
degree of fracturing in the Chattanocoga.

The previous NX coring program in the outcrop belt of the Chattanooga
demonstrated that the shale is reasonably thick (662 feet in Tennsssee 7
and 760 f2et in Tennessee 8) and has distinct "black" shale in the
Cleveland, Lower Huron and Rhinestreet intervals. Gamma ray logs of
Tennessee 7 and 8 show these zones to be radicactive.

Ir planning Tennessee 9, seismic line TC-1, logs for Tannessee 7 and 8,
the Geologic Map of Tennassee (1986), and measured section of the
Grainger Formation (Kenneth Hasson, Ph.D. dissertation, University of
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Tennessee, 1357), and informaticn containad in several masters thesas
and doctoral dissertations at the University of Tennessee on the

area were usad to make preliminary formations picks (Cobb & Langston,
1979). The stratigraphic section expected in the well was the Cam-
brian age Conasuga Formation - Pumpkin Valley Shale and Rome Farmation
in the thrust block and the Mississippian age Grainger Formation and
Chattancoga Shale beneath the fault. The possibility that the Missis-
sippian age Newman 1imestone might be present was considerad.

Since neither driller's logs nor electric logs of the section above the
Chattancoga Shale exist for the immediate area it was necessary to
identify pctential ."markers" on the basis of dutcrop iithology. Two
markers which can be used to predict the top c¢f the Chattanooga are

(1) the Saitville Fault "zone" and
(2) a glauconite zone in the Middle Member of the
Grainger Formation.

In outcrop, the basal sandstones of the Rome formaticn appsar similar to
the massive sandstones (siltstones) of the Upper Mamber of the Grainger
and the fault "zone" varies in cutcrap from less than a foot to a few
feet across. In cuttings one would expect to s2e the change from Rome
micaceous sandstone to Grainger non micaceous sandstone, 3ut not that
the mylonite in the fault zone would be recovered. However, in Sample
660'-670"', slickensided surfaces on shale and siltstcone fragments were
present. Sample 650'-660' contained micaceous sandstone and Samaie
670'-680' contained a medium to dark gray siltstone. Sample 670'-680°
also contained a brachiopod fragment. This fortunates sequence of events
enabled an accurate determination of the fault contact in the subsurface.

Once the fault zona nad been racognized it was pcssible to use measured
sections of tha Grainger Formation (Hasson, 1967) at outcrops & few
miles from Tennessee No. 9 (which show a glauconite zone in the "Middle
Shale Member" of the Grainger) to predict that the top ¢f the Chattanooga
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would be approximately 400 fezt selow this zone. The glauconite was
clearly evident in Samples 710'-720' and 720'-730'. The presence of the
glauconite zone made possible an accurate prediction of the top of the
Chattanooga Shale at 1137 feet.

Stratigraphic interpretation, based upon examination of well cuttings,
and generalized lighologic descriptions for Tennessee 9 are given in
Table 1. Sample intervals having similar lithologies have been grouped
together in Table 1. Figures 1 and 2 are gamma ray curves for the in-
tervals 200 feet to 1130 feet and 1100 feet to 1880 feet, respectively.

SAMPLE COLLECTION PREPARATION AND DESCRIPTION

Througnout drilling operaticns, samples wers collected at 10-foot in-
tervals except for intervais 1137 feet to 1167 feet, before the first
core point; 1390 feet to 1610 feet, Defore the second core point; and
1802 feet to 1820, before the third core point. For these intervals
samples were tollécted at 5-foot intervals. ‘

Samples were collected in a bucket at the end of the blooie line by a
drilling crew member and transferred to heavy nlastic ziplock sample
bags. Samples were turned over to the geclogists for preparation and
examination. A portion of each sampie was examined wet and then trans-
ferred to a paper towel for drying. The dry sample was examined under a
binocular microscope (10-X to 40-X power), described, and divided to
give two dry sample sets, which were rebagged. Ten percent hydrochloric
acid was used to test for carbonate minerals. A flouroscope was used to
check for fluorescence in the Chattanooga Shale. A strip chart was
orepared showing 1ithelogy of cuttings and cores, drilling rates, and
for cores, scintillometer readincs. The strip log was retained by Or.
Dean., When examination and description were completad, one set of dry
samples was boxed and left with Or. Claude Dean to be deliverad to Or.
Robert Millici; the other was delivered to Gruy in Houston by LeRoy
Radford. Wat samples were boxed and <urned over to Cliff Minarals'
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35'-120'
120'-170'
170'-180"
180'-210'
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TABLE 1

GENERALIZED LITHOLGGIC DESCRIPTION

FOR EGSP TENNESSEE NO. 9 WELL

DESCRIPTION

Yellow-to-brown shale at surface;
cuttings from 0 to 35 feet consist
of greenish-gray shale, minor gray
1imestone

Gray to brownish-gray, silty,
micritic limestone.

Gray dolomite; minor dark gray
shale and fine guartz sand; "vein”
white crystalline dolomite chips

(1 mm to 3mm) with pyrite inclusions

Transition Zone-"mixed" sample con-
tajning medium gray dolomite; gray-
to-green shaie; red-to-brown fine-
grained sandstone.

Variable lithology; minor gray dolo--
mite; micaceous greenish-gray snhale;
rad-to-brown fine-grained sandstone.

Brown fine-grained sandstone, some
greenish-gray micaceous shales

Light-to-medium gray (calcareous)
fine-grained sandstone/siltstons,
mincr limestone

Brown, red, yellow fine-to-medium-
grained sandstone; minor medium gray-
ta-brownish gray siltstone

Madium gray “dolomitic" siltstone,
some dolomite

Medium gray, milaceous very fine-
grained sandstonas (siltstone).

Micaceaous "shale" some fragments
with slickensides on surface

[NTERPRETATION

Cambrian age-
Corasauga Group-
Rogersville Shale €rg
0 to 35°

Corasauga Group-

Rutledge Limestone €rt
35'-180"

grt

ad
pa
(o

' Conasauga Group-

Pumpkin Valley
Shaie, &pv
180'-210'

Rome Formation sr
210'-870"

er
Er

Er
er

Saltvillie Faulz
Mvlionite zone
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Table 1 continued N
DEPTH DESCRIPTION INTZRPRZTATION
670'-680"  Medium gray siltstone, brachiopod Mississippi age-
fragment Grainger Formation Mg
760'-1137"

680'-710" Medium-to-dark gray very fine- Mg
’ : grained sandstone/siltstone

710'-730' Medium-to-dark gray-to-greenish Ma
gray siltstone, glauconite

730'-1040' Madium-to-dark gray siltstones and Mg
shaies, minor "vein" white crystal-
1ine dolomite with pyrite inclusions

1040'-1137" Medium-to-dark gray fine-grained Mg
sancstone/siltstone

1137'-1142° Dark gray shale-minor siltstone, Mississippian-
pyrite inciusions Devonian age-

Chattanooga Shale MDc
1137" to 1357

1142'-1147" Medium gray siltstone MDc
1147'-1152' Dark brownish-gray powder; Mbc
fluorescences white/yellow
1152'-1157" Dark trownish-gray powder with MDc
black shale chips .
1162'-1167" Dark Brownish-gray powder with MDC
black snale chips
1167'-1221" Black shale, minor Clevaland Mamber at
Gray-to-grzenish gray siltsteone Cha<tanooga Shale MDc
Core #1 siltstone layers (few inches) 1167'-1221"
1167'-1198"
Core #2
1196'-1221"
1221'-1580" Medium gray, some dark gray MBc
siltstone
1590'-1610" Dark gray shale MDe

(5' intervals)
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Table 1 continued

DEPTH
1€10'-1742"
Core #3
1610-1612"
Core #4
1612'-1670"
Core #5
1670'-1700"
Core #6
1700'-1712"
Core #7
1712'-1742"

DESCRIPTION

8lack shale: minor medium-to-dark
gray siltstone layers

1742'-1802" Medium-to-dark (bentonite in samples

1760°-1770" and 1790'-1800")

1802'-182¢"
(5' intervals)

Gray siltstone; dark gray shale

1820'-1867" Mediur gray siltstone; black shale;
Core #8 light ray fine-to-medium sandstone
1820'-1844"

Core #9
1844'-1867"
1867'-1920" Gray sandstone/siltstone

[NTERPRETATICN

Lower Huron Member of
Chattancoga Shale MDc
1610'-1742"

MBc
“Cedar Hill Bentonite"
1760'-1800"

M3¢

"hinestreet" member of
Chattanooga Shale MDc
1830'-1857"

(27 Devonian age-

Wildcat Valley Sandstcne??)
Silurian Age-Clinch
Sandstone Sc

1857'-1867"

Clinch Sandstone Sc
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personnel during coring of Core 8. However, during cleanup of the
geologist's trailer on January 19, several of the wet samples were
discoverad behind a fila cabinet. These were left with Or. Dean (at his
raequest) to be turned over to Cliff Minerals.

DRILLING AND CORING OPERATIONS

Drilling and coring aperations were completed in 17 days, as shown on
the drilling time curve (Figure 3). Table 2 is a summary of drilling
activities for EGSP Tennessee No. 9. The daily drilling reports are
included in Appendix A and the Christensen coring logs are in Appendix
8. Figure 4 is a schematic of the completed well.

Oriented core was taken for the following intarvals of the Chattanooga
Shale:

Cleveland .

Core 1 - 1137' to 1196', cut 29', recovered 20', left 9' intervals.
Core 2 - 1196' to 1221', Cut 25', rec. 25' plus 5' of core #1.

Lower Huron

Core 3 - 1610' to 1612' recovered 2 feet.

Core 4 - 1612' to 1670', cut 58 feet, recovered 58 feet.
Core 5 - 1673' to 1700', cut 30 feet, recovered 30 feet.
Core 6 - 1700' to 1712', cut 12 feet, recovered 12 feet.
Cora 7 - 1712' to 1742', cut 30 feet, recovered 30 feet

Rhinestreet/Clinch

Core 8 - 18290' to 1344', cut 24 fee%, recovered 25 feet,
Core § - 1841' to 1857', cut 23 feet, recoverad 23 feet.
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TABLE 2 11

DRILLING ACTIVITY SUMMARY
FOR
EGSP TENNESSEE NO. 9

DATE DEPTH ACTIVITY
1/4/80 45! Sup. @ 1,000 hrs. on 1/3/80, drill 17 1/2" to
- 35" KOP ran, set, cemented 16" csg.
1/5/80 212" Crill 15' hole to 212', attempt to run 13 3/8"
cgs. to 212",
1/6/80 212! Would not go below 57'. Wait on 11 374" csg.
1/7/80 212! Run 11 3/4' csg set at 185'.
1/8/80 440° Fishing piece of steel plate out of hole,
drill 212' to 440' hole wet at approximately 400°.
1/9/80 1071 Drill 440' to 1071°.
1/10/80 1137 Drill 1071' to 1137'. Ream 7 7/8" to 10 5/8" from
200 to 447°'.
1/11/80 1137 Ream 7 7/3" to 10, 447' to 1048°.
1/12/80 137" Ream 1048' to 1137' circulate and clean hole to

Tog, run Birdwell (Density bore hole compensatad
and Gamma Ray Induction). Run 36 jts. 8 5/8" and
set 1137' cement.

1/13/80 11851 Orill 7 7/8" hole 1137' to 1167'. Drill §' intervails
for sample avaluation, coring #1 core.

1/14/80 1414 Core #1 1167' to 1196', cut 29', rec. 20', left 9'
in hole,ream to bottom. Core #2 1196'-1221' cut 25°,
rec. 25' plus 5' from core #1, drill 1221' to 1414°
(water in hole).

1/15/80 1614 Orill 1414' to 1590°. Orill 1590' to 1610
{(5' intervals) run Birdwell logs (Density-Bore-
Hole compensated and Gama Ray Induction) fluid
Tevel 1410'. Core #3 1510' %o 1812' rec. 2'.

1/16/80 1697 Core #4 1612-1670 cut 38', rec. 58'. Coring @
#5 @ 1697°%.
1/17/80 1742¢ | Core #5, 1670' to 1700', cut 30', rec. 30', core

bbl jammed, RT with core bbl. Cors #6, 1700' to
1712', cut 12', rec. 12', core bbl jammed. Coring
7, 1712' to 1742'.
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DEPTH
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ACTIVITY

1/18/80

1/19/80

1/20/80

1/21/80

1813

1867

1920'

1920

POH Core #7, 1712' to 1742', cut 30', rec. 30',

check for flow - no detectable flow (when air
resumed had flash of gas). Crilled 1742' to 1802°.
Orilled 1802' to 1820' (5 intarvals). Core #8
1820' to 1843' coring.

Core #8, 1820' to 1844', cut 24', rec. 24'.
Core #9, 1844' to 1867', cut 23', rec. 23'.
POOH because of slow progress from Birdwell logs.

Run Birdwell Schiumberger dry hole logs. ODrill
1867' to 1320', i1l hole with 45 bbl mud. Run
Schlumberger wet hole logs.

Run 43 jts., 4 1/2", set at 1895' cement, nipple
down Halliburton and release rig at 1400 hours.



(vSRiJY» g&ieral , -Inc,
Feb. 1, 1980

X %“ NEEDLE VALVE

TAPPED 27 BULL PLUG

2'" COLLAR

2" % L"Zl” SWAGE
N{PPLE
GROUND LEVEL

/7777///7/7{ TS

y |\ ONE JOINT 16" P{PE
SET AT 35!

1110 CASING SET 185
& CEMENTED BACK TO
SURFACE

§5' CASING SET AND
CEMENTED BACK TO
SURFACE AT 1137

TO TOP OF DEV. SHALE

43'' CASING SET AT 1837"
SELOW DEVONIAN SHALE
AND CEMENTED

TD 1920'

FIGURE &
"EGSP-TENNESSEE NO. § WELL SCHEMATIC



UGR File #449
GRUY Federal, Inc.

Feb. 1, 1980
. 12

A few unexpected problems occured during coring. On Core 1 the core
catcher did not engage and 9 feét of the 29-foot core remained in the
hole. Five of the nine feet were recovered with Core 2 in which 30 feet
was recovered fcr 25 feet cut.

During coring of the Lower Huron interval (originally 120 feet), several
incidents occured. On Core 3, 1610'-1612', the pressure increased to

800 2si, making it necessary to pul! out of the hole to check for core
bit damage. Two feet of core was recovered in this interval. No problems
were encountered in Core 4; 58 feet was recoverad of 58 feet cut. On
Core 5, 1670-1700', 30 feet was recovered; however, it was necessary to
pull out of the hole early because of a jammed core barrel. Similarly

on Core 6, 1700'-1712', it was necessary to pull out of the hole for the
same reason with only 12 feet recovered, Core 7, 1712'-1742' recovered
30 feet of core. Cores 6 and 7 were fractured with Core 6 containing what
appeared to be a bedding plane fault.

In the Rhinestreet/Clinch core interval, Core 8, 1820'-1844"', was puiled
after 24 feet when the barrel jammed and Core 9, 1844'-1857', was puTTéd
after 23 feet because progress was very siow. The geolograph rates show
approximately 10 minutes per foot for 1844'-1857'; 30 minutes per 7oot
for 1857'-1867'; and 75 minutes per foot for 1866'-1867'. The extramely
slow rate caused a dacision to cease coring operations at 1867'. The
core from 1857' to 1367' is5 a sandstone/quartzite.

FLUIDS IN THE HOLE

Surface casing'was set at 185 feet and the hole was dry down to abeut
400 feet. At approximately 600 feet the volume of water increased and a
strong odor of hydrogen sulfide was emitted from the hole. The hydrogen
sulfide smell continued until casing was set at 1137 feet. After the 8-
5/8 inch casing was set, tha hole was dry down to 1420 feet.

No significant gas was detected while drilling through the Chattanooga.



GRiJY- E;deral , Inc.
Feb. 1, 1980

Following coring of the Lower Huron interval {(1610'-1742'), =hs hole was
blown dry and the compresscr then shut off to check for gas flow. No
flow was detacted by a lighted flare at the end of the blooie ling;
however, when air flow resumed, a small flash of gas was noted. A Flow
test after Core 8 (1820'-1844') slowed no detectable gas. Birdwells'
sibilation log shows minor gas entries recorded at 1363 feet and 1486
feet.
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DAILY DRILLING REPORTS
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