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NOTICE
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mark, manufacturer, or otherwlse, does not necessarily comstitute

or imply its endorsement, recommendation, or favoring by the United
States Government, the State of New York, or any agency thereof.
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PREFACE

The United States Department of Energy, the United States Geological Survey,

and others have estimated that trillions of cubic feet of natural gas lie unexploit-

ed in the Devonian shales and other formations of the eastern basins (particularly

the Appalachian Basin) of the United States. The Department of Energy has conduct-

ed an extensive program to assess this potential resource, and to establish methods

by which the gas can be economically recovered. The New York State Energy Research

and Development Authority (NYSERDA) has joined the Department of Energy in pursuing
thi~ geal within New York State.

[v]

The exploration rationale. Exploration measures have shown histor-
ically that gas can be produced from the Devonian shales only when
the shale is extensively fractured. Therefore, shale-gas wells
should be drilled (a) whexe there is known to be a substantial
thickness of gas-rich shale, and (b) where the shale is naturally
fractured. Department of Energy research has established that

that gas-rich shale deposits exist in the south-central counties

of New York. The remaining issue in the exploration rationale

is, therefore, to develop techniques for finding zones of natural

fracture In the shale.

The stimulation technique. Even in a zone of natural fracture,
it 1s usually desirable to intensify the fracturing near the

well by artificial means. Several methods exist for stimulation.

The economics. The issue here concerns the true role of shale

gas in the energy context of the State. If practical exploration

and stimulation techniques can be found, are the economics of

shale gas such that commercial exploration companies will invest

in targets of opportunity, and make the gas generally available
through the existing pipeline system? To what extent does commer—
cialization depend on the shale thickness, on the degree of fracturing,
and on the depth of the shale? Conversely, are the economics such

that the proper role of shale gas 1s in local low-volume supply for



institutional and corporate users, without the involvement of a gas
utility?

The Department of Energy has engaged in a high level of activity in stimulation

research, and has emerged with positive (if provisional) procedures and techniques.

Accordingly, projects in New York State have concentrated on the exploration
rationale and the economics of shale gas in the context of the local counditions.

NYSERDA has sponsored three Devonian Shale exploration programs since 1979:

1. The first program primarily addressed the exploration rationale. The effort
was undertaken by Donohue Anstey & Morrill dufing 1979 and 1980. Four shale gas
wells were sited, drilled and completed during the program as follows:

Valley Vista View No. 1, in Rathbone Township, Steuben County,

Meter, Kennedy & Howe No. 1, in West Sparta Township, Livingston
County,

Scudder No. 1, in Hornby Township, Steuben County, and
Dann No. 1, in Erwin Township, Steuben County.

A full report on this program is available as NYSERDA Report 81-18, Shale Gas in
the Southern Central Area of New York State, Volumes I and II. Volume I 1s a
"how-to" manual summarizing current knowledge of shale-gas exploration in New

York State; Volume II is a specific report on the four wells.

2. The second program was designated to determine the economics of shale gas
recovery for institutional users. It involved the drilling of five shale gas
wells —— one each at Houghton College, St. Eonaventure University, Alfred
University, Allegany County BOCES, and Portville Central Schools. The program
is described in Volume III, which is a companion volume to Volumes I and II

noted above.

3. The third program, described in this Volume IV, addresses both the exploration
rationale and the economics of recovery. The program involved siting and drilling
of another four shale gas wells. Two of the wells (one in Broome County, and one
in Chemung County) explored deep and thick shales in locations likely to exhibit
fracturing; the two remaining wells (in Yates and Ontario Counties) assessed the

economic potential remaining im known shale-gas fields at very shallow depth.

The three programs, taken together, represent a coordinated and continuous
effort to determine the potential bemefit of shale gas development to New York

State residents.

vi



SUMMARY

gince 1979, the New York State Energy Research and Development Authority (NYSERDA)

and the US Department of Energy (DOE) have been assessing the potential of shale

gas as an indigenous source of energy in New York State. The work is reported in L—*’d’,
the first three volumes ot this series, and now in this Volume IV: Experience of

Drilling Four Additional shale-Gas Wells in New York State.

Four additional wells have been drilled. These are at Endicott, Elmira,

Rushville, and Naples.

The well at Endicott was located to test a local thickening of the Marcellus
shale. Thick shale was encountered, but not in a fractured condition. The
standard hydraulic stimulation in the Marcellus failed to yield significant gas,

and the well has been sold to the landowner.

The well at Elmira was located to test the hypothesis of fracturing caused by salt
uplift. The well has a calculated open flow of 545 Mcf/day, and appears to be
the best well of the 13 reported in this series. It is presently shut-in,

awaiting a production test involving conversion to electricity.

The well at Rushville was located in an old shale-gas field, to test the degree

to which shale-gas economics could be improved where the shale is shallow. It
encountered multiple fractures in the shale, but these produced water; apparently
the early production had depleted this field and allowed water invasion. The well

was plugged and abandoned, without stimulation.

The well at Naples was also located in an old shale-gas field. It was drilled and
stimulated at minimum cost; the object this time was not the research-type data
obtained in previous wells, but a demonstration of the improved economics available
when commercial conditions were simulated. In partiéular, the well was drilled
with a cable tool, and stimulated with explosives. After stimulation it yielded
about 40 Mcf/day open flow, but on final testing had a calculated AOF of 12 Mcf/day.
The well will be ;onnected to an appropriate heat load at the Widmer Wine Cellars

winery.

Nineteen shale~gas wells have now been drilled in New York State in recent years,
by both the public and private sectors. Fourteen of these have been in the nature

of research wells drilled and tested under the sponsorship of NYSERDA and US DOE.
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The first (Houghton College No. 1) appears to be by far the best. Four, though
useful 1n a research sense, have not produced gas. The five "school" wells
reported in Volume III seem to suggest that one can drill anywhere (in the general
area of Allegany and Cattaraugus Counties) and obtain modest production of perhaps
5 Mcf/day. 1Two wells (Rathbone and Dansville) suggest that specifically favorable
locations can improve productivity somewhat; the well at Elmira, where the
favorable circumstance is a salt swell, suggests further considerable improvement
(though a sustalned test is not yet available). The well at Naples suggests that
the best economics may be obtained in the north of the area, using inexpensive
drilling, explosive fracturing, and no frills.

More detailed results, conclusions and research directions are set out in the text.
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Section 1
Background

Since 1979, the New York State Energy Research and Development Authority (NYSERDA),
with the cooperation of the US Department of Energy (DOE) has becn assessing the
potential of shale-gas as an indigenous source of energy in New ‘ork State. To
date, this work has been reported in three volumes entitled "Sha e-Gas in the

Southern Central Area of New York State."” The three volumes are:

Volume I: How to Find and Develop Shale—Gas in New York State
Volume II: Experience of Locating and Drilling Four Shale-Gas Wells
in New York State
Volume IIT: Experience in Drilling Five Shale-Gas Wells in New York
State
The present volume, Volume IV, recounts the experience of locating and drilling
an additional four shale-gas wells in the_State. The reader is assumed to be
familiar with the previous work (in particular with Volume I, which constitutes

a how-to manual for shale-gas drilling in the State).
INTRODUCTION

As described in detaill in Volume I, the production of shale-gas requires two
fundamentals: a good thickness of organic-rich shale (to generate the gas), and

a system of natural or induced fractures in the shale (to provide paths by which
the gas may flow to the borehole). In addition to these fundamentals, without
which a shale-gas well cannot succeed at all, the degree of commercial success
hinges on the cost of drilling a well, and on the actual gas production obtained.
The four wells reported herein were designed to augment existing knowledge in these
respects. The four wells were quite widely spaced geographically, to yield more
information on the distribution, thickness and organic richness of the shale. One
of the wells was located to test an area in which the shale was known to be
particularly thick. Another well was located to test an area where there was a
reasonable geological expectation of much natural fracturing in the shale. And
two wells were located to explore the economics of revitalizing old shale-gas
fields; this has previously been done at large and medium depths, and the present

wells were designed to test the economics at shallow and very shallow depths.
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The designations and locations of the four wells are as follows:

Prospect Well Name Township County
1. Endicott Tiffany No. 1 Owego Tioga
2. Elmira Hulsebosch No, 1 Elmira Chemung
3. Rushville Elliot No. 1 Middlesex Yates
4. Naples Widmer No. 1° ' Naples Ontario



Section 2

THE WELLS

THE ENDICOTT PROSPECT

one of the tentative conclusions from previous work is that the shale most likely
to yleld commercial gas in New York State is the Marcellus. Over most of the
area previously explored, the thickness of the Marcellus is of the order of 50
feet. Other things being equal, a thicker shale should hold promise of more gas.
One of the reasons for selecting the Endicott prospect, therefore, was to make a

teast of a thicker shale.

The lower part of Figure 2-1 shows the thickness of the Marcellus shale in
Pennsylvania, as mapped by the Pennsylvania Geologlc Survey in work funded by the
DOEll- The 125-foot contour has been extended up into New York (as shown) by the
New York Geological Survey, again in work funded by the DOEZI. It is reasonable

to extend the intermediate contours up into New York as shown by the dashed line.
The conclusion is that Marcellus thicknesses in the order of 200 feet can be
expected at the southern end of the county line between Tioga and Broome counties.
This expectation 1s supported by Figure 2-2, which is an excerpt from the gamma-ray
log of the Shell Klossner well in Tioga county; it shows some 180 feet of Marcellus
shale. The sonic log, also shown, has clear evidence of cycle-skipping (apparent
very low velocities), which may be interpreted as indication of the presence of gas.
Interest is added to this local thickening of the Marcellus by the presence of the
Genegantslet shale—gas field in Chenango County to the northeast, on trend with the
thickening. This field was discovered some years ago; it is believed that an

absence of suitable pipeline connections has prevented production of the field.

The thickening of the shale would not be a sufficlent inducement, of course, if
the thickness brought with it some reduction of organic richmess. It is known that

the Marcellus becomes more calcarecus to the east. However, some increase of the

1/Pennsylvania Department of Environmental Resources, Bureau of Topographic and

Geological Survey {(Harper and Pietrowski), Contract No. EY-76-5-05-5198, 1979.

2/New York State Museum and Science Service, Geological Survey - Alfred 0il and
Gas Office (Van Tyne, Kamakaris and Corbo), Contract No. DE-AS21-76MC05206, 1980.
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lime content might be beneficial, on balance, if it made the Marcellus more brittle
and more likely to fracture when stressed. Therefore, it was considered appropriate
to test this local thickening of the Marcellus,

Tt remained to find a fracturing mechanism likely to have affected this thick
shale. Regional tectonic maps of New York State show an anticlinal axis trending
south of east through Tioga County; recent work reported by Murphyll (again
supported by funds from DOE) suggests that this unexpected direction 1s a
consequence of a major north-south wrench fault in western Tioga County. The

anticlinal axis and the postulated fault are sketched in Figure 2-1.

Many of the anticlines in the Southern Tier of New York have extensional grabens
along their spines. It would be exceptionally favorable, therefore, if such a
graben could be found intersecting the locally thick Marcellus. Accordingly the
attempt was made to buy some existing seismic data in the area of the possible
intersection. Unfortunately this failed; the oil company owning the data would not
release them. However, the built-up nature of the area of possible intersection
(which is in the western suburbs of the village of Endicott) restricted the possible
drill sites in such a way that the final location had to be decided on lease

considerations. This location is shown in Figure 2-3.

The well, the Tiffany No. 1, was drilled in August 1982, to a total depth of

4457 feet. Gas shows were encountered above the Tully, culminating in a show from
the Geneseo at 1073 feet, estimated at 50 Mcf/d. A 124-foot section of Marcellus,
which contained a show of gas, was encountered at 4284 feet (Figure 2-4).
Production casing was cemented to a depth of 4448 feet, and completion and testing

operations were undertaken in the Marcellus.

The well was fraced with nitrogen foam, and on four-point test was calculated to
have an AOF of 9.4 Mcf/day. The well was deemed non—commercial, and subsequently
sold to the landowner for a source of domestic household gas. A profile sketch of
the well 1s shown in Figure 2-5; drilling, completion and test reports are
included in Appendix A.

Of the possible explanations for this disappointment, the most likely seems to be
that the hoped-for natural fracturing was not present. Only the release of the

selsmic data could resolve this.

i1/Murphy, P.J., 1981, "Detachment Structures in South—-Central New York",
Northeastern Geology, vol. 3 No. 2, p. 105.
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THE EIMIRA PROSPECT

The City of Elmira is believed to overlie a salt dome. The salt occurs in the

Salina beds, and is widegpread in this part of New York State; it is mined extensive-
ly at Watkins Glen and elsewhere. The salt dome is believed to have been formed by
plllowing of the salt in response to some local (but unknown) instability. Its
relevance, in the context of shale-gas, 1s that the uplift of the shale beds by the

salt is likely to‘have generated extensive local fracturing.

In earlier years, some dozen wells were drilled on the Elmira salt dome in the
gsearch for gas in the Oriskany sandstone. Although only one was a significant
producer from the Oriskany, all of these wells had gas shows in the shale.

Figure 2-6 shows the location of the previous wells, and a set of possible contours
on top of the Oriskany. The suggestion is of a fairly flat-topped high, with a
proncunced dipping flank to the south. In fact, this flank may be faulted; no
selsmic data are available to resolve this possibility.r

The rationale for the location of a shale-gas well, then, was the expectation of

significant fracturing at or near the abrupt change of dip off the top of the dome.
A location was sought somewhere near the minug 1950-foot comtour, and preferable on
the south side of the dome. Of such locations, most are in the City of Elmira, and
as such out of the question. A suitable position was finally found on the slope of

Jerusalem Hill, east of the city. The lecation is shown in Figure 2-7.

The well, the Hulsebosch No. 1, was drilled in August 1982, to a total depth of
3016 feet. Minor gas shows were encountered above the Tully in the interval from
1180 feet to 1612 feet. A 74-foot interval of Marcellus was encountered at 2886
feet, as shown in Figure 2-8, but no shows of gas were observed during drilling.
However, casing was set and the Marcellus formation was perforated and tested. The
well was fraced with nitrogen foam and on four~point test was calculated to have
an AOF of 545 Mcf/day. A profile sketch of the well is shown on Figure 2-9; the
drilling, completion and test reports are included in Appendix B. The well is
presently shut-in.

Conditional plans call for the well to be connected to a generator which will
supply electricity to New York State Electric and Gas Corporation. A local

commercial establishment has agreed to utilize the waste heat from the generator.
THE RUSHVILLE PROSPECT

The four wells drilled in Phase I of the overall program, and the Endicott and
Elmira wells drilled in this project, formed part of a largexr natiomal program to

2-8
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characterize the shales (and to assess their general potential for ghale—gas) in
the Appalachian Basin. As such they were part of a controlled scientific observa~
tion (insofar as the vagaries of the earth allow "econtrol"). In particular, the
drilling, logging and stimulatien techniques were held substantially constant in

these wells, and in other wells in the national program.

Further, these technlques were designed to extract the maximum geientific knowledge,
and so involved methods and tests more detailed (and more costly) than would have

been used in the course of normal gas exploratiom.

This, of course, was the correct scientific approach. However, all the parties
involved are concerned not only with the understanding and assessment of the
shale-gas resource, but also with its economics. Already it is known that the
resource exists, and already there is some feeling for how and where to tap it, but
the resource will not become of value to the natlon and the state until the price

is right.

Accordingly, the decision was made that the last two wells of this project should

explore what can be done to improve the economics of shale-gas.

In Phase I, two wells had been drilled in old shale-gas fields: the Valley Vista
View well in the old Rathbone field, and the Meter well in the old Dansville field.
The initial tests on these wells suggested that the Meter well was the better. It
was also the more shallow, and hence the cheaper well. Therefore, the search for a
locatlon to test better shale-gas economics pnarrowed to the region where the shales

are more shallow, in particular, to the area north and east of Dansville.

This area includes two more old shale-gas fields, at Rushville and at Naples. By
drilling a well in each of these fields, the project could explore the way in which
the economics change with well depth; the four prospects (Rathbone, Dansville,
Naples, and Rushville) represent a depth range for the base Marcellus from 3844 to
1600 to 1190 to 890 feet. Of course, there are other variables, but at least it
can be said that all four locations represent areas where the existence of

producible ghale gas has been proven.

The Rushville prospect, then, was selected within the known confines of the old
Rushville field; the actual locatlon was again dictated by lease conslderations.
Figure 2-10 shows the location in detail. No seismic data are available in this

region.
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To reflect the emphasis on economics, the previous requirement of uniformity of
drilling and stimulation techniques was relaxed. Instead, the requirement adopted
was that the techniques should be those which would be used by a local operator
trying to find gas at an economic price. The Rushville and Naples wells, therefore,
became known as the "poor-boy" wells; to minimize the cost, they were planned to

be drilled with cable tools, to be sampled but not logged, and to be stimulated
with explosives (rather than hydraulically). Costs of drilling and stimulation
were reduced to less than $50,000, compared with more than $100,000 for the full

research techniques.

The Rushville well was drilled in July-August 1983 to a total depth of 900 feet.

The location is shown in Figure 2-10. The detailed drilling report is given in
Appendix C. From the outset, this well was beset by the problem of water entering
the well bore. Fresh water encountered at 75 feet was sealed by the surface casing,
but further fresh water was encountered below 500 feet. Since this fresh water
could not be allowed to come {nto contact with the target shale, cement was squeezed
in hopes of sealing it. Further fresh water encountered at about 700 feet finally
required the setting of casing. Although these occurrences represented an unwelcome
increase of cost, they did suggest extensive fracturing in the upper rocks. There-
fore, the presence of fractures was a positive factor, provided some sort of seal

remained above the Marcellus.

Below the casing, salt water was encountered. Perhaps this change indicated the
presence of the desired seal; therefore, the drilling effort was continued, again
with attempts to shut off the water with cement. Figure 2-11 shows the configura-
tion of the cement and casing. Finally, the hole penetrated the Marcellus and
bottomed in the Onondaga — still making salt water, with no gas. The judgement was
therefore made that the shale (which was undoubtedly well fractured) had been
depleted by previous production, that the fractures had become full of salt water
(possibly from a deeper aquifer), and that the water had probably removed all hopes
of extracting further gas from the shale. Therefore, no attempt was made to

atimulate the well; it was plugged and abandoned as a dry hole.
THE, NAPLES PROSPECT

Much more is known about the old Naples field than about Rushville., Many of the
wells were drilled in the early years of this century; they were drilled, of course,
with cable-tool rigs, and were not stimulated. Some of the wells are still on

production, yilelding one or two Mcf/day.
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The mapping of the recorded well depths suggest'some sort of Onondaga high trending
through Naples in an east-northeast direction. It may even be a horst associated

with a pronounced fracture system.

Also relevant in the context of fractures is the position of Naples with respect to
the final position of the ice sheet which covered northern New York. Figure 2-12
shows a synthesized "gpace photograph" of the Finger Lakes region, covering the

game area shown as a normal USGS map in Figure 2-13. The synthetic space photograph
of Figure 2-12 was prepared from the contours on Flgure 2-13, assuming an artificial
sun 30° above the horizen, in the goutheast. Rather dramatilcally, it divides the
region into three parts, which are suggested by the superimposed dashed lines: 3
northerly part, showing the region scoured almost flat by the ice sheet}; a

southerly part, showing intense fluvial erosion; and an intermediate part, perhaps
representing the melt zone of the jce sheet and 1ts {ndividual glaciers. It is
postulated, then, that the ice sheet represented a heavy burden, producing some
additlional elastic compression of the rocks below, and that this compression

relaxed when the ice melted; the effect might well be to produce some fracturing

around the edge of the ice sheet.

As shown on Figure 2-12, Naples shares with Dansville a posgition on the edge of
the ice sheet. It may therefore have both a reglonal reason to have fractures
(the glacial unloading) and a local reason (a minor structural uplift trending
east-northeast).

The detailed locatiom of the test well was again decided primarily by lease con~
aiderations; it lies in a void between old producing wells, at the position
indicated in Figure 9-14. Wo selsmic data are available in thls area.

The well was drilled in September 1983 to a total depth of 1220 feet. The detailed
drilling and completion reports are given in Appendix D. Fresh water encountered
at 470 feet was successfully sealed with a short length of 8~inch casing below the
10-inch surface casing. A show of gas estimated at 50 Mcf/day was encountered in
the Geneseo, at 500-505 feet. There was no significant flow from the Marcellus.

Figure 2-15 shows the configuration of the well, and the explosive used in stimu-
lating it. The explosive used was Judymite; the total charge was 3200 1b, from
about 800 to 1200 feet. The rational for stimulating so much of the Hamilton
Shale, in addition to the Marcellus itself, was a hope that the more-brittle
Hamilton might develop fractures extending down into the Marcellus over a wider

area than that contacting the borehole.
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After stimulation, the well flowed at an estimated rate of 40 Mcf/day. On four-
point test, the well was calculated to have an AOF of 12 Mcf/day. The well is
currently being connected to the premises of the Widmer Wine Cellars winery,

where the gas will be used for space heating.
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Section 3

THE PERFORMANCE OF THE SHALE-GAS WELLS DRILLED IN PHASE I
AND PHASE II

NYSERDA commissioned an independent study of the performance of all the shale-
gas wells it has drilled in New York State. At the time of writing, this study
was not- yet available. The results presented here, therefore, are estimates

which shortly may be improved.

Table 3-1 lists, for each well, the estimated initial flow of gas (after clean-up),
the calculated absolute open flow {(from the modified isochronal tests), and the

cumulative production through September 1983.

of the four wells with significant gas, the best (on isochrenal test) is clearly
the Elmira well. However, as noted earlier, any measure of austained production

for this well must awalt the connection of the electric generator set.

None of the wells approaches Houghton College No. 1, the well which initially

gave impetus to shale-gas research in New York State; this well had an initial flow
of about 1300 Mcf/day, and has yielded a cumulative production of over 20 million
cubic feet in about 2 1/2 years.

At the gas prices existing in the present gas glut, and with the drilling and
stimulation costs associated with research-type wells, it is probable that none

of these wells is economic.

Even the Houghton College No. 1 is marginal. Therefore, some interest will attach

to the "poor-boy" Naples well when it is placed on production.



Table 3-1

WELL PERFORMANCE

Cumulative
Initial Calculated Production
open flow open flow after (months)

Well Mcf/day Mcf/day Mcf
Scudder No. 1
(N. Corning) Dry 0
Dann No. 1
(Erwin) 10 74 (2)
Valley Vista View No. 1
(Rathbone) 200 110, 142 2,935 (9)
Meter No. 1
{Dansville) 411 95 3,687 (20)
Tiffany No. 1
(Endicott) 17 9 0
Hulsebosch No. 1
(Elmira) ‘ 86 545 2,500 (10)
Elliott No. 1
(Rushville) Dry 0
Widmer No. 1
(Naples) 40 12 200 (9)
Alfred University 40 a5 1,230 (34)
Allegany County BOCES 73 105 2,440 (34)
Houghton College No. 2 77 23 630 (33)
Portville Central School 22 18 930 (34)
S5t. Bonaventure 14 19 720 (33)




Section 4

CONCLUSIONS AND DIRECTIONS

. The primary concern of the NYSERDA program was research: first
to characterize the shale, as part of a national program, and
second to test several ratlonales for the location of shale-gas
wells.

e Considerable progress has been made on the national program to
characterize the shale. One major report™ describes these results

NOTE: Due to error, continued on p. 4-2

Resource and Exploration Assessment of the 011 and Gas Potential in the Devonian
Gas Shales of the Appalachian Basin, by R.E. Zielinski and R.D. McIver (Mound
Facility); U.S. Department of Energy, Morgantown Technology Center; Report

DOE/DP/0053~1125, 1983.



for the whole Appalachian Basin; another specifically describes
results obtained in New York State2/.

) The effort to find a consistent exploration rationale for shale gas
has made progress, but cannot be claimed to have succeeded. From the
outset it has been clear that some locations were better than others;
Initially it was also hoped that the better lecations would not prove to
be highly local, but that extensive zones of good shale-gas preduction
would be discovered. This hope has dimmed somewhat; possibly, it may be
found that shale~gas production is at least as site-specifiec as production
from conventional reservoirs. It may even be found that our means for
finding such site-specific locations are less effective than they are
for conventional reservoirs.

9 The Mound report confirms earlier opinions that the amount of gas
locked in the shales of the Appalachian Basin is vast. To unlock it
all would require tens of thousands of wells, probably drilled in a
l0-acre spacing. This cannot possibly be contemplated at present.,
Unless there is some breakthrough in stimulation techniques, the average
production per well is likely to be only a few Mcf/day; this can be
attractive only if there 1s a major increase in the price of gas, and/or
a major decrease iIn the cost of drilling and stimulating a well, or if
considerations such as security of supply are paramount over economics.
In the near term, hopes of economic return must continue to be restricted
to good site~specific locations.

'Y Nothing has happened to change the established view that the search for
good shale-gas locations is the search for zones of fracture in the
shale; further, the preference is for shales which contaln some silt
stringers to act as conduits (and/or small gas-gstorage reservoirs)
between the fracture system and the body of the shale.

® The only known way to establish the exlstence of gilt stringers within
the shale is to drill a hole. Further, since silt stringers are not
likely to be extensive, or to interconnect, no feasible degree of well
control would allow the areal mapping of such stringers; thus it is
not likely that the presence or absence of stringers can be predicted
at a new well location. 1If a good stringer has been encountered in one
well (and other things are equal), the only guidance would be to drill
the step-out well in the direction of depositional strike.

Y The only known ways to establish the existence of fractures are the
study of lineaments, subsurface mapping from well control, surface
geochemistry, and seismics. Lineaments have the disadvantage of
indicating only fractures which extend to the surface, and up which
all the shale-gas is likely to have been lost; their study has not
vielded conspicuous success. Subsurface mapping from well control
can certainly establish faults and flexures likely to generate
fractures, but in New York State the density of well control is
seldom sufficient to do this with the precision of location which
is probably necessary for a good shale-gas well. Geochemistry has
not been tested in New York State; again, it is most likely to detect

2/Study of Cuttings Samples from NYSERDA Shal-gas Wells in Western New York,
by A.M. Van Tyne; NYSERDA Report, 1983.



fractures which have been leaking, rather than those which are
vertically sealed. Seismic remains the clear preference for finding
glgnificant faults and flexures in the shale; however, it remains
very expensive, and seldom justified by the economics of shale-gas
wells.

Nineteen shale-gas wells have been drilled in New York State In recent
years. Of these, nine (Houghton College No. 1, and the eight wells of
Phase I and Phase I1) were drilled primarily for research. Five (the
"oohool wells" described in Volume IIT of this series of reports) were
drilled to establish the value of the shale—gas resource to colleges,
hospitals and other {nstitutions. The remaining five wells were drilled
by municipal and business organizations gearching for commercial gas;
these were at Bath {(3) and Avoca 2).

Of these wells, the first (Houghton College No. 1) is the best.

it appears to have been an anomaly. Another well (Houghton College

No. 2), drilled at a later date one-fourth mile away, is clearly not

as good. Possible explanations for this disparity include a greatey
content of silt in the No. 1 well (the No. 2 well was not on Depositional
gtrike), and the presence of a fracture/joint system (perhaps indicated
by the present course of the Genesee River) close to the No. 1 well.

Be that as it may, there could not be a better example of the site-

specificity of good shale-gas locations.

The next best well appears to be the Hulsebosch No. 1 at Eimira,

though proof of this judgement must await the extended production

test. For this well, the favorable circumstance is believed to be
known: the existence of a salt swell, uplifting and probably fracturing
the prospective shale beds. This raises the interesting possibility
that fracturing produced by the comparatively slow movement of salt

may be more favorable to shale-gas production than fracturing produced
during faulting. Perhaps fracturing produced by salt movement is more
smoothly and generally distributed, over a wider area.

Previous work (Volumes I and 11) has established that, of the several
shales present in the study area, the most obviously prospective is
the Marcellus. This shale is typically 40-50 feet thick over most of
the area, thickening -- and probably becoming more limey -- to the
east. Locally, extending northeastwards from Pennsylvania, a region
of anomalously thick Marcellus is found near the village of Endicott.
This has been tested; it yielded a dry hole. There is some minor
possibility that the shale was damaged by fresh water during a driliing
mishap (drilling report for 23 September 1982); however, it is probably
safe to accept the message that a thick Marcellus is no guarantee of
plentiful shale gas. For the present, continued shale-gas exploration
is unlikely in this region, unless seismic data showing a zone of
intense natural fracturing can be obtained.

Of the other shales present in the study area, the Rhinestreet

proved discouraging in the previous work reported in Volumes I and
1. There remains the Geneseo. This shale is generally less organi-
cally-rich than the Marcellus, but it is more shallow, and similarly
widespread. No tests of the Geneseo have been made in any of the

19 shale-gas wells drilled in New York State, although significant



shows have been encountered in several of the wells. One problem is
that water 1s often encountered in the upper part of this formation.

Had the Hulsebosch (Elmira) well been dry in the Marcellus, it would
have been a good well in which to test the Geneseo; hydrofracturing

over the black-shale range of 1490-1640 feet could probably have been
done without significant risk of trouble from the water at 1365 feet.
However, this option is not likely until the Present completion depletes
the Marcellus,

The wells drilled in Phase II have confirmed an observation of Phase 1:
that the absence of natural flow from the Marcellus is not to be in=
terpreted negatively., Neither the Elmira well nor the Naples well
yielded any measurable natural flow before stimulation.

The Elmira and Endicott wells in Phase II, like the producing wells in
Phase I, were fractured hydraulically; the technique was kept substan-
tially the same as that used in other wells throughout the DOE's Eastern
Gas Shales Project. 1In particular, the fracturing fluld was directed,
through perforations, into the black shale itself. Although this has
expert support, the view is also expressed in the industry that it might
be worth trying to develop a fracture system in the more brittie shale
above the black shale. The argument heard is that the high organic
content of the black shale makes it compressible, and that much of the
energy of the fracturing fluid is used merely to compress the black
shale without fracturing it. Perhaps fractures generated in the more
brittle shale above the black shale would contact the black shale over
at least the same area as that achieved by fracturing the black shale
itself. This contention has not been tested specifically in either
Phase I or Phase II; it remains a good subject for a controlled experiment.
However, the well at Naples is interesting in one respect; although two
variables were introduced (explosive fracturing rather than hydraulic,
as well as the fracturing of the entire shale column rather than just
the black shale), the fracturing does appear at present to have been
successful.

Although budget considerations have not allowed it, and the opportunity
has now passed, the explosive fracturing of more of the shale column

in the Endicott (Tiffany) well -~ which was previously and unsuccessfully
fractured hydraulically in the black shale —— would have made an interest—
ing experiment.

The work to date clearly indicates some avenues for future research.
Among these are the stimulation and testing of the Geneseo (possibly at
Elmira}, a controlled experiment using explosive stimulation in a well
where hydraulic stimulation had failed, a controlled experiment to
determine the effect of fracturing the gray shale above the black shale,
a gseismic line connecting the two wells at Houghton College (in hopes
that it would explain the difference between them), an appraisal of the
new Spectralogs In characterizing the shale, and the systematic mapping
of salt movement over the area,

The work to date also indicates some directions for exploiting what

is already known. First, future activity should continue to concen-
trate on the provision of shale-gas to schools, colleges, institutions
and local industry —-- not to pipeline companies. Second, the un-
certainties remain such that it still makes sense, whenever possible,
to work outward from known favorable locations. Of the known



shale-gas fields which merit further investipgations, Naples appears
to be the most promising. Third, good possibilitles exist for
institutional wells in and near the town of Elmira. One interesting
possibility at Elmira would be to drill a "poor-boy" well to the
Geneseo, and to stimulate and test the Geneseo, before proceeding on
to the major target in the Marcellus. Finally, a test well would be
desirable at any location for which glacial unloading and salt move-
ment might combine their fracturing effects; such a location may well
exist near Watkins Glen.
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Appendix A:

Drilling, completion and test reports
for the Endicott (Tiffany) well
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GAS WELL DELIVERABILITY TEST CALCULATIONS - FLOW RATES
(BASE CONDITIONS = 14.65 psia and 60 °F)
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MO incher inches Misld /b, biie uf fy o Prschd
K Yig 0.0846 | £29 | ! ) 36
: | 2 35z 0.1863 350 [ } | 65
s | 2 Va 0.3499 237 | \ 4 83
|2 Ae 0.8035 106 ! ! ] 85
s |2 Vie | 00846 | 129 [ | | ]!
ORIFICE METER s ux10t Vi, % Fop® 10055
CosFy Fop Mo Fo Ry B Y F, Fy Fip* L0000
METER RUN ontict STATIC PRESSURE | DIFFERENTIAL sasiC DRNCE SPECIFIC GRAVITY FLOW. TEMR
RATE [orage | oOR une size DIAmETER * INCHES M0 FACION FaCIOR FACTOR
NG inches inches paie hy My LS [ Y3
]
1
[}
]
2
1
L]
3
1
M
4
L
L]
L]
(. _
ORIFICE METER CALCULATIONS {CONTINUED)
Rare REVYNOLDS EXPANSION SUPERCOME MANOMETER e HOW RASE TO1AL GAS
NO. STAGE FACTIONR FACIOR FACTOR ragron (Y q FRODUCTION RATE
¥k v Fou P IRy Mmacld mmrchd
"
1
t
]
?
[}
H
)
1
"
4
1
]
s
L
EG-34-10-75 FLANGE Tars [0 pibE vame
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GAS WELL DEllVERABlll‘fY TEST - FIELD NOTES

Pace & ot _L_
CONTINUATION OF FLOW NO, 2 . 10 STABILIZATION
Dq'['c. Twnc cm:‘h Ch“v+ I Pv"“* Tewmp,
-24-%3] 2.00P. } 5.0 1o} )
q'30 S5 [ol
j0.ee \ 4.0 Lol
jo 3o | 10
1tee | 2.0 loo
“dndel 2.0 99
11=2 2.02A1 10,0 91
400 || 2
G:oe | 1a. 22
gi00 | 1¢.0 T4
19:00 | 1%.0 £2
Neoen 0.0
1210 P. 12 ™ 22 sS4
Change jehavts
12:30P s Shuot 1Tw 27 £2
wel b folgggﬁ Pvs,
—_——
Coxy =21+ 1
|14 psir
—
METER RUN OR PROVER SIZE . & inches ORIFICE $12E _LLa — inches
SEPARATOR CONDITIONS: HP SEP. psig, F P SEP. prig, "
CONDENSATE PRODUCTION RATE $b1 per hour 101AL . 1Y
WATER PRODUCTION RATE b1 per hour T01AL "l
FINAL FLOWING WELLHEAD PRESSURE: TUBING CASING BT . wsip
WELL SHUT-IN AT _1 8.3 0. ZNFPM (=27 9 23 10TAL HOW TIME 202.5 hours
FINAL SHUT=IN WELLHEAD PRESSURE: TUBING ..._”Z#__. CASING _ﬁf'____ pig e
DURATION OF FINAL SHUT-IN ..ﬂ_ howrs TESTED av irnd ﬂaz.en./ SV AP /7
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GAS WELL DELIVERABILITY TEST - FIELD NOTES race _5_of G

. wWidwe ¥ w |
[ SHUT=IN NO. . {INTERMEDIATE) ‘ REMARKS
* CUMLATIVE WEHLRIAD paissune
Dare ot e e TemPtRATVAL
sl Tusme Casing "

FOW NO. £ WELL OPENED AT_4.2° __ sod M ”»
oare wut | Somoranve WHLHESD ratisune Jas MEITR OR PROVIR DATA
houes g CANING o imuc.:;muu D‘l::hl:'l':.l:al 'l!"l.l'-ﬂull
l-2¢-F3| 4:e0P | -O— 9] i 4 Opewned own Vlﬁ"_g\mn_b&
4.5 1 o325 97 47
430 | o5 oo 44 |
4.45 0.75 B Chaxt 123 46
s:00 | 1o 92 " oS 1 4¢
530 ). & 94 '
G.oo 2.0 91
3o | 2.5 9%
100 3.0 19
1.30 3.5 \oQ
2.0 4.0 100
g.30 4.5 10| I
METER RUN OR PROVER SIZE ___2-__ inchas ORIFICE SITE ._"/!..6__. inches
SEPARATOR CONDITIONS: WP SEP g, * P SEP prig, o
CONDENSATE PRODUCTION RATE b1 por hovr TOTAL 1Y
WATER PRODUCTION RATE Bb! per hovr TOAL shl
FINAL FLOWING WELLHEAD PRESSURE: TUBING oo CASING . _ piip
WELL SHUT-IN Al AN /PM I | TOTAL FLOW TIMF o -




GAS WELL DELIVERABILITY TEST - FIELD NOTES race .4 or G _

SHUT=IN NO...<k. (INTERMEDIATE)

Widwmevr Y|

REMARKS
oate * Tt cﬁﬂ::‘.ﬁ“ munn.lz ‘.nuluu WHLHEAD '
— weme CasmG T
L N 2:e2pP | -o- 222 So
r AN 2.25 227 S2 ]
2.30 | p.5 233 S 4
g 2,15 T 238 53
300 Lo 24| ‘52
HOW NO. 4. WELL OPENED AT__3:22 _ xmtem 1
oave nap | omuranve I vt WELHIAD H METER O PaOVER DalA
FLow Time n NG Casing | T OORTURETITATIC FATSIONE | DFERTNTIAL [TEMPERATORT
hovrs r iy inches MO ¢
n-2¢ 3:00p, -o;n 241 52 134 ewbie,
35 o, 5 4%
3:3p | 0.5 i 42
3'4s 1 o8 114 42
400 | 10 | “ q] 43 |
|
|
1
] |
i |
METER RUN OR PROVER SI12€ .o B Inches ORIFICE SIZE _221G  inches
SEPARATOR CONDITIONS, WP SEP prig, F P SEPR prig, °f
CONDENSATE PRODUCTION RATE Bb! per hour 107AL bl
WATER PRODUCTION RATE Bbl per hour 101AL bbi

FINAL FLOWING WELLHEAD PRESSURE:

WELL SHUT-IN AT AM /PM

TUBING

casing 9} prig




GAS WELL DELIVERABILITY TEST - FIELD NOTES race .2_or G
: _ wWidmmevr "
TSHUT-IN NO. 3 [INTERMEDIATE) REMARKS
* :2:3::2% whilnt A'I: ‘.nlmm WELANEAD
- " :,.::. WHNG CAlING “"":,'“"'
26~ | Moow o~ d 335 49
12 5pP | o258 l 339 5o
12:30 | &.5 342 SO
1245 | 215 | 344 | so
100 | to % - 340 | 52 |
|
|
|
|
now NO. 3 __ WELL OPENED AT._)-20 __ acmiPm »w
TW— UBING CAMNG ¥ pely inches W0 .
v-2¢ lveep] -o- 346 | € swed onl g ch
1. 15 o0.25 3--F 307 5
|:30 0.5 274 -2
1:45° | e.75 246 £t -)
00 |. & _222 Seo |
|
| \
i
|
|

METER RUN OR PROVER SIZE — % . inches
SEPARATOR CONDITIONS:
CONDENSATE PRODUCTION RATE

WATER PRODUCTION RATE
FINAL HOWING WELLHEAD PRESSURE:
WELL SHUT-IN AT L 20 _ scmdrm

ORIFICE SIZE 2R inches

HP SEP prig, *F LP SEP prig, *f
bl pear hour TOTAL 1)
Bbl per hour TO1AL - bl

TUBNG . CASING —2R2% _ piip .

19 TOTAL ROW TimE __L . hous




GAS WELL DELIVE

RABILITY TEST - FIELD NOTES race 2 or 6

: Widwev *|
SHUT-IN NO._Z_ (INTERMEDIATE) ' REMARKS
oare * - Cg:mzuvt wmuug. .numt WELLWTAD
m TWhiING CAtING l!l'l.l:'llﬂl
1-2¢-%3|10i00A ] -0 414 45
10.15Aal 0.25 I 415 4G ]
lo.3ca] O, 50 I 46 47
10.a54| 0.75 | 417 47
Jl:icoal 1.0 i 417 48
|
- _—Jr
|
|
FOW NO. & WELL OPENED AT__LL: 22 __ am#sm w
oare e comuanive WILNELD eatssunt it METER Of PROVER DATA
raurs TUBING CASING pos H l'lA'llC”P‘l.l”UIl DI!:‘I::.!O:.'I.IOM ITIMPI.I'AIUIC
iL- l1ie0 A -0 - 417 Opavied o ?/gz" chbike,
Hsal ez2s ' I 393 4
jli32a] 2.5 ‘ 372 4%
458l p.15 353 49
_Neoewy | 335 49
Fevnd Yvale of \nsél'a‘l‘e.s ack o# 4,
|
I
i
|
|
METER RUN OR PROVER S12E & inches OMIMCE SIZE 232 inches
SEPARATOR CONDITIONS: WP SEP prig, * WPSER P, e OF
CONDENSATE PRODUCTION RATE bl per hour TOTAL sb!
WATER PRODUCTION RATE Bkl per hour 101AL 8!
FINAL FLOWING WELLHEAD PRESSURE: TUBING CASING 235 g
WELL SHUT-1% Y _M2ov,  pwmsom
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GAS WELL DELIVEBABILI.TY TEST - FIELD NOTES race) of o

v
wELL NAME ____hﬁ-&l’“ ex T}

LOCATION

W

72 ;x8./ OPEN HOLE INTERVAL

POOL OR 2ONE
., Casin 3
PRODUCING THROUGH: WJIZI anNvwus 3

heuvys =
WELL BLOWN FOR S minvier

¥ S prav: WATER/CONDENSATE CLEAR IN

minutes
oATE SHUT-IN 102t w32 Tme :20 B M. TOTAL SHUT=IN TimE ZEZ_ houns
SHUT-IN NO.1 {INITIAL) REMARKS
O I 7 i~ st Y73
howrs TUsING CasingG ()
jo-as-mili0ioe A 15 145
- 100 Al 351 4.8
=16 q'ocA]l 542 437
FINLIE TR Y AT R 440 |
- q.00 A 444 44 ’.
i
| a
| i
|
HOW NO.1 WELL OPENED AT 4:02 _ amzws =26 w23 |
e | e s R e |
howrs TubING CASING - ' “ATDC.'.II:S!DII QE:E'I.I":':IOAI l!ﬂ!:lll.lll]‘
-26-93l G000 p ] -0~ 449 4] Jopeved onl Xo " chblee .
q.154A) 025 437 43 |
qide Al ¢.50 421 44
9.45A1 0.1 420 44
1000 A |00 - did 45
Found Litt vat ladd .
METER RUN OR PROVER $126 2 inches . OMNCE $I2E Y1k inches
SEPARATOR CONDITIONS: HP SEP. prig, b LP SER psig, °F
CONDENSATE PRODUCTION RATE bl per howr T0IAL sb!
WATER PRODUCTION RATE bl per hour TOTAL bt
FINAL FLOWING WELLHEAD PRESSURE: TUBING ‘ CASING . dld ___ pup
WELL SHUT-IN AT __IQ:0 0@ Amirs - -
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GAS WELL DELIVERABILITY TESY CALCULATIONS
(BASE CONDITIONS = 14.45 piric ond 40 °F)

WELL NAME Widmev ¥| tocation . Naples W

rooL ok tong___Deventan Shale FINAL DATE OF TEST _NoY. 26 1983

SIMPLIFIED ANALYSIS

JOURATION] SANDFACE PRESSURE 1403 FLOW RATEIQ)
;: . N pis cac Al L pain? M.“ Q RESULTS
ik |82 ] 472 | X 222.8 ] - )
HOW § 1 4 3 4
=] slope n = 0.8
() S I | 439 : .
HOW 2 | 3_5§ B A72 psia
o | 0| _ 2641 e —s
How 3 [ 239 (52 = »2)
SHUT-IN
Mapd sl IPE N IR 1 S : . 0:000205
how 4 | 107 1 1.4
i 20 IEYI 3 I BT 2 ot
| At x &
SHUT-IN -
LIT{y) ANALYSIS {SEE NOTE ON REVERSE)
DURATION] SANDFACE PRESSURE Ow RATEiq)
! bovrs paie L.L] ’?“”‘! Hl\ei”ho " Mm:uh A¥/q q? AV-bq?
T e o S U R B o
weN |l 2] o e ; b : : ;
HOW 1
SHUTAIN ‘- 3% :- % 25
nowi
SHUT-IN ; S0 R M‘s&_
HOW ) I
SHUL-IN 3 | : - o .v.t. -.\-.-..' ..':t ¥ : .:....:- 2 .- X ';g::-
How 4
10%aLe Y %
EXTENDED
Flow -
HNAL T Lot i
$HUY N 5 X ""k-’*‘ i s
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.§_ “:: li:;;m Dou:»\":ﬁ" Tones TESTID -‘ "AMOLNTS AND RINDS OF FLUIDS PRODUCED mi.;m EST
é g N/A ey R n
=4 . e 1,
i
o . nLw ",
RECORD OF FORBATIONS PERETRATED
FORMATION TOPS OK REMARKS
DEFTHS ROCK TYPE (Gas and O}t Shows, Water Type and Quantity, elc.}
) Bedrock
0-487 sand. silt & grabel . water §265!, 425! -~ Arkesian-fresh—— ]
wishale pehhliss
§87-525 shale Black, hrtesian fresh water & _47A-491, _Gas_show. .|
at 505" - 50 MCF est., nearly exhausted hyTD —.
525 Aprox. Tully No Limestone present.
Horizon
525-1148 Shale park gray and black. a4796-R25-slight gas ador
when chips are jmmersed in HCL
1148-1183 = T
1183 onond rx}
1183-1220 L ton _mﬂmmm_mmww
1220 TP Drillex " | Ho gas flow or odor ghserved at ID
_Well pot logged
- 4
INSTRUCTIONS

A, One (1) copy of F

orm B5-157 ahail be flled with the Buresy of Minerals, New York State Departmant of Environments! Conservation,

Regional Office, 128 South Street, Olean, Now York 14760, K shall be filed within 30 days stier the complation of the operstion by any

owner of operater who has Tecelv

input, sicrage or $sposat.

o & pamit from the Bumay of Minarals to drili, doepen, p'ug back or convert & well for production,

9. Fitl out Form 85157 for sach wall Inthe following manner:
1. General Walt information. Fiit out this saction for sach well reporisd.

2. Drilling snd Cering.
5. For new wells give complete detalls of drliting and coting.

b. For oid wells give only the detalls

of doepaning, plIEHng back and coring.

3. Logs, Casing, Pra-Compheti Teats, Trestmont or Stimutation. Give only detalls of work done during this eperstion.

4. Final Compiation and Iaitia) Producti Detall all zones open and inltial production Wom all zones opon after the wall ia completed
o recompleted.
. Recors of Formations Penatrsted. Please report the topa of fomations; If not avallable, describe the rock typc. Also report the depthe
at which:
..amsm;ﬂmuallwmhmdmduy kg O eslimates of vol
b. any quantithes of franh or sait wates (inchuding black ¢ suiphu watar) werw found and, if possible, an astimate of the producing
capacity of these Jomes.

C. Form 05157 may be eliher hand grinted o typewthtian and shall be signed by & tasponsible individual who has fult snd conect knowledpe
of the Tacts stated and the suthority 1o make such stataments.
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. G NE'N YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

BUREAU OF MINERALS r:,...3eg
B e e e e E e e e
WELL DRILLING AND COMPLETION REPORT
OPERATION 1VPE TIVE WELL COMPLEVED DO NOT WRITE IN SHADED AREA
X1 New Well [ Decpening Produc ing [0 Observation
) Plug Back ] Comversion ] tnput [ Dry Mole
FLUIDS PRODUCED DR INJECTED SPECIAL $ELL L0E
5 ool [ Mrine L) waste 71 Secondary Recovery 171 Slorage
- §0 Gas ) Fresh Water ] Warer Swpply 1 Disposal
= [Oresatoe AP LEYFON TVIT
s v 53 Single Reservoir
[ Arlington Exploration Company 1 [ Maltiple Besatvolrs
7 [cousty TOuN )
= Ontario Naples .
: LEASE WELL NO,
= W:Ldmer Win Cella #1
w Q' Naples 7.5 minute Ouad
u 2° 7' " Lon W‘77°23‘ 7" _Section C

""""‘“"'iground + L Derrick Flow | FIELD NANE

#. 2 [ Kelly Dushing| PooL Name Prospect
TORMATIONS COMPLETED DHTLLING CONTRACYOR
mr_mmmm ;
TE DRILLING COMMENCE DATE DHLIING COMALETED DRLING SAMPLES WERE COLLECYED FOR THE
e wonth_g Day 24 v g3 | womh 10 osy 13 vew A 1Oves - agmo
o [ WELL DRILLED WITH CABLE TOOLS WELL DRILLED WITH ROTARY VOOLS EOTARY DIFLUING FLUND
B85 |fom N/A 0 N/A #. |tom  Surfacen.to 1220 a| [ o aid s
3 S [wit coatp CORE RECOVIRY 1. | Couts wene
2 from w/a - 10 N/A B N/A " 1Y Lab Anatyzed N/ 2z [ Described
a DRILLERS TOTAL DEFTH TLUG SACY TOIAL DEPTH SIDEWALL CORES  From . 1o 1,
1220 ¥ N/A " N/A _ bom ft.ro n.
CHECK DRILLING LOGS COMPILED e
§ VB Ovillers Log 2 (2] Samgle Lo » O Duiliing Time () Others (Speciiy)
& [CHeCK oTHER COGS BUN
t ) Gamma Ray-h et[OT {7 Caliper (] Others {Speciy)
ST, TOF CEMENT PUNPED,
™e NIE (0 D) DEPTH SET | CASING PULLED | AMOUNT CEMENT ol DUNIED D8 CICLLATED
DRIVE, SURFACE O 18 " in. 471 . -, 145 ) n,
o |CONDUCTOR 5/8". 487, 357, 7. |* sk, f.
= [nwnsonm In. ", ", sk, h.
OR WATE [ L, X 4 X .
S itmen 7 . 714.50 - %] surfacefy| circulatea
PRODUC ING In. (B LB sk.| [®
LINERS n, . " sk, .
ax | DATE FINAL COMPLETION WELL COMPLETED OPEN HOLE
48 Moth 10 my 18 Year 83 fom 783 fr.1e "
X W | FERFORATED INTERVALS NO, OF SHOYS | PERFORATED INTERVALS (Cont'd) N0, OF SHOTS
T = fi. to n. i, 1o A.
o fi. to #. f.to "
d tt. 10 n. ft.w 1,
SHOT, ACID, BETAILS OF TREATMENT
ZONES TAEATED FAAC, ETC., Sinds asd Amousts of Materials, Sates, Pre Dates, Etc,
= Explosi
o plosive|
Fad 783 fw 1183 Charge 400 of Judymite, 24' strings of
; " " explosive and primer joined by 6°'
= - 10 al :\P-i macaord
& e N
(-2
E H.to [ R EC E IV ED
=
= fto . FEB 02 1984
=
= f. 10 L MIN AL RESOURCES
DEC ReGIONT e
. 4o fa, E L
"X [TYFEOF TEST | FLOWING TESY DATA
a2 Pumplng | Choke Size FlowYr.  Hee CF. ° 5118, Yor. 3 Time DATE OF TesT OURATION OF TEsT
=g Powing | L . N/A o 360, N/By 374, 125 ,.§ 10/24/83 15wy
E & [oit reomicrion WATER PRODUCTION AT PRODUCTION NITHOD USED TO MEASURE GAS TRODUCTION
= | N/A Shis/Dey N/A — 12 est Wet/bgy | T TOMKE Meter 2 ()Mot Tibe 3 [ Extimated
1 hareby atti " panalty of perjury that information provided on 1Ms lorm is trug 1 the best of my knowbedpe arf bellel, False stalements made herein are
punishable S A misdeme nt 1o Section 2145 of the Penal Low,
TE
Vice Presjdent 2 I 21/84

/ « SEE REVERST $1DE POR INSTRUCTIONS ~
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BRAYTON P. FOSTER, CONSULTING GEOLOGIST

Widmer Sample Study P. 2

g30« 5S40 Shale, dark gray, moderately calcarecus as above,
: scattered pyrite
B4O- 567 as sbove, slightly calcareous, 20% black shale
567- 574 Shale, gray, calcareous, sandstone cavings?
574 - 702 Shales, dark gray samples misplaced if taken
702- 714 Shale,dark gray, slightly calcareous
Tl- 7%7 as above, calcareous, tr. pyrite
747~ 786 Shale very dark gray, slightly calcareous
30% dark gray
786- 796 as above, all very dark gray
796- 825 Shale, black, calcareous, slight gas odor when
cips are immersed in HCl

825~ 855 Shale, dark gray, slightly calcareous, 30% as sbove

855- 865 Shale, very dark gray to black, calcareous
20% light gray :

86%- 885 Shale,dark gray, calcareous, 204 black shale

885- 898 as above, EO’ black shale

898- 960 Shale, very dark gray to black, calcareous

960~ 980 Shale,dark gray, slightly calcareous

980~ 990 Shale, very dark gray, ocalcareous

990-1148 Shale,dark gray to black, calcareocus
probably interbed of light & dark shales
no limestones noted, darker? approximately 1126"

1146-1183 Shale, Marcellus black, moderately calcareous,
tr. pyrite, 1 calclte vein £illing noted ac &
caving in the next sample

1183 Approximate Onondaga Top

1183-1198 Limestons, Brownish gray to light gray midstons
no fossils or slickensides noted

119841204 Limestone, medium gray, erystalline, either black
shale interbeds or lots of cavings

12044-1220 Limestons, gray to white, cryatalline,(wackstone)
fossiliferous{only coral fragments racognised)

1220TD driller

¥o gas flow or odor observed at TD

Well not logged
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BRAYTON P, FOSTER, CONSULTING GEOLOGIST

Widmer Wine Cellars #1 Naples Twp. Ontario Co. #17366
Samole Study During Drilling

0- 30 Gravel, sandy fresh water 12!
30=- %0 Sand, 10% small pebbles
40- 60 Sand, finer - few crystalline pebbles

60~ 90 811t, brown sandy(clay content not determined)

90- 98 Sand,fine

98-105 Silt, brown sandy

105-145 as above with shale vpebbles{dark gray)

15-165 as above, increase in sand content

165-185 Sand, fine silty, 10% shale pebbles

185-203 as above with larger well rounded shale pebbles
203-24,0 as above, 30% shale pebbles

240=250 Si1t, 30% pebbles

250-265 Sand,fine brown, no pebbles

265-295 Si1t and clay, few pebbles

295-315 Sand, coarss & pea gravel, pebbles well rounded
315-325 Gravel, coarse, dark gray siltstones and shales
325-332 as above, sandy

332-334 Sand, with large rounded shale pebbles

334-345 as above, no pebbles

34,5-350 as above, 20% pebbles

350-360 Gravel, sandy, coarse dark gray pebbles

360=375 as above, finer

375-387 a8 sbove, becoming coarser, no sand, looks more like

bedrock cuttings-shales
387-397 Gravels,as above, 20% black shale % dark gray limestone
397-417 Silt, gray, scattered shale pebbles
417«4l47 Gravel, gray, silt,and shale pebbles
4h7-455 as above, sandy
455-465 as above, silty
L65-472 Gravel- all dark shale pebbles
472-1478 Shale, black calcarsous, 10% nonshals gravel
478-491 Shale, black noncalecaresous, 30% calcareous as above
% nonshale gravel ARTESIAN FRESH WATER

4,91-498 Gravel, well rounded small pebbles(probably cavings)

487" approximate top of bedrock B S/8" casing seat
498-510 Shale,black, slightly calcareous, scattered limestone
505 Gas show S0MCF/d estimated nearly exhausted by TD
510-519 Shale, black, slightly calcarsous, Tr, brachipod shell
1 calcite vein filling
519-530 as above, 40K gray shale(moderately calcareous) Tr pyrite

525' aporoximate Tully horizon, no limestones present
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BRAYTON P, FOSTER, CONSULTING GEOLOGIST

Page 2 Widmer #1 Daily drilling Heport

~ 10/10 Drill shele to 9138
10/11 0 1037!
10/12 " 1188' Top Onondaga Limestons approx 1183
10/13 Drill Onondapa limestone to TD 1220' SD,WOshot ‘

10/18 Otto Torpedo Co. set bridge @ 1198' £111 back with

gravel to 1183', loaded shot, top of shot @783
Shot fired 12:05PM Tag bottom @ 1210' after shot
Well shutin 1:30PM well making SOMCF/d estimated
just prior to shutin

Well pressures

10 min, 1L0psi, on guage

90 min, T0psl.

10/19 1Bhr. 235psi. "

10/24 1Uhhr, 360pst " Dead welght tester
measured 374psi.

Am NMNor SwureE |F wEts wWAS
Wown Down 17 Ara on Wed's (’0/7)

IF  So ) /45/4/‘. 7‘/M£ 1S /INCORRECLT

A=17
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BRAYTON P. FOSTER, CONSULTING GEOLOGIST

Widmer Wine Cellars #1 Naples Twp, Ontario Co.  #17365
Daily Drilling Report

8/2l, Otis Eastern Services Rig soud well drill to 12°
8/25 Drill & drive %0“ conductor to 65!

8/26 95!
8/29 " 1351
8/30 " 1601
8/31 " 200 ¢
9/1 " 2381
9/2 " 2651 flowed some water
9/6 " 2941

Hole filled up 100' of sand over weekend
9/7 Drill & drive %0“ conductor to 308!

9/8 3268¢ Hard driving

9/9 " 337" Gravel & quick sand
9/12 : 3&6: Quick sand

3L : 3070

9/15 " 07!

9/16 " 425" Artesian fresh water
9/19 " yb65

9/20 " 471" casing at refusal

9/21 Drill ahead to 478' sand & gravel coming in
9/22 Drill to 4,98' cannot keep hole open - gravel caving in
9/23 Svot cement to seal gravel

9/26 Drill cement in pive to 420!

9/27 Drill cement to L70!

9/28 Try to drill ahead gravel coming in

/29 Run }87t7" 8 5/8" casing(16 jts.) drove last 20!
9/30 Drill to 519' SG S05!'-50MCF/d estimated.

10/1 Drill to 574' Annulus flowing fresh water-capped

10/3 Drill to 635!

10/4 " 695t

10/5 Drill to 720' Run and cement 714.5' 7"(22jts,)
Recevered 12jts. 8 5/8" casing(130' left in)
Cement wiver olug only went 270! then
pressured up to 500psi with no movement

10/6 Drill cement 270' to 620!

10/7 Drill cement and rock to 770!

| Fops,
B e G
Yor
7% olf
y¢ ;ér,c«;/.f
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Appendix B:

Drilling, completion and test reports
for the Elmira (Hulsebosch) well



Flliot #1 Sample Study page 2

779-801 Shale, dark gray, moderately calcareous

801-811 Shale, very dark gray, calogreous, trace pyrite

811-826 Limestone, dark gray, shaly, trace fosslls,
trace calcite vein f£illing

826-828 as above, 30% black shale

828-846 Shale, dark gray to black, calcareous

Bl 6-857 Shale, black, moderately calcareous

857-860 as above, L,0% 1light gray 1ime stone( fossiliferous)

trace oyrite

860-865 Shale, black, slightly calcareous, 304 dark gray
calcareous shale, 5% limestons as above

865-871 Shale, black, noncalcareous, 20% dark gray calcareous

871-886 as above, 30% light gray erystalline limestone

trace fossils, trace pyrite

886-89l;, Limestons, light gray mudstone, no fosslls, trace
pyrite, 10% crystalline 1imestone and 30% black
shale as above

891 Top Onondags limestone - driller

894,-897 Limestone, medium gray to white(opaque), scattered
rust stained pyrite, 20% shale cavings

897-900 Limestone, a&s above, hard drilling, samople very
fine

900TD
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Appendix 3

Sample Study during drilling

0- 30

260-266
266-330
330-3%0

350-355
355-391
391-[10
[20-118

biacich

1,82-1,88
4.88-4s,

49y -512
20~
Shl-552
552-562
562-572
572-582
=
(o]
e15- 8
63%—712
712-724
T24-779

Till & shale
Shale, dark gray, calcareous, sllty
Limestone, gray brown, shaly with thin brown
siltstone interbeds, trace pyrite
Siltatone, medium gray, shaly, calcareous

as above, slightly calcareous, trace pyrite
Shale, dark gray, slightly calcareous, sillty

gép :
Shale dark gray to black, slightly calecarecus

as above, moderately calcareous
Shale,black, moderately calcareous, trace pyrite
Shale,dark gray,-slightly calcareous, 10% brown
fine grained limestone(Tully ?)
Shale, medium gray, calcareous, trace brachionod
trace pyrite, trace white calcite(vein filling ?s
Shale, as above, moderately calcareous
Shele, darker gray,:.calcareous

as above, very calcareous, trace calcite(white) vein
£illing, trace shell fragments
Limestone, medium gray, shaly
Shale, medium gray,calcareous
Shale, darker gray, calcareous

as above, 10% dark gray shaly limestone, Tr. fossils
Shale, medium gray, very cslcareous

as above, 8lightly to moderately calcarecus

as above, 40% dark gray moderately calcareous shale
Shale, medium pgray, moderately calcareous, fracture
surface coated with calcalte and pyrite
Shele, medium gray, calcareous, trace pyrite
Shale, dark gray, slightly calcareous, trace shell
and pyrite

as above, moderately calcareous

as above, slightly calcar=ous

as above, slightly lighter gray

as above, darker gray
Shale, medium gray, extremely calcarcous
Limestone, very dark gray, shaly, fossiliferous
Shale, dark gray, moderately calcareous

58 above, calcareous

as above, 20% black shale
Shale, very dark gray to black, moderately calcareous
as above, extremely calcareous
Shale, black, slightly calcareous

23 above, calcarsous



Elliot #1 Daily Drilling Report page 2.

8/15 Drill to 897!, Top Onondaga Limestone 891!
Water level @ LBO' over weekend-dld not change during
drilling, rate still same-igal/min on swab test
16 Drill to 900'TD water level @ 4801
Swab hole dry for 45 min. - no ges flow detected
Water flow recovered @ %gal/min,
17 Shut in well, release rig.
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Appendix 3

Elliot #1 Middlesex Twp. Yates Co. N.Y.

Daily Drilling Report

2/6

7/11
12
13

1y
15

7/18

19
20
21
22

Spud, set 27' conductor, drill to 4O
Drill 8" hole to 100!, Fresh water @ 75'- fill hole to 10!
Drill to 165!

Drill to 260!

Drill to 350!

Drill %o 413! TD 8" hole

Set 413' T"casing and cement with good returns
Drill to 472

Drill to 530!, Slight gas odor during baller runs
Presh water entering below 500!
Drill to 600!
Drill to 675', water level @ 275!
Squeete cement in open hole below casing
Drill out cement cement 385'-500%
water 500!'-550!
cement 5501-6207
water 6207-675' appears dry
drill to 688' hole making water
drill to 694' SD for weekend

Squeeze 150 sacks cement ln open hole below casing
Cement level would not fall - left hole full of cement
Water level at L4O' over weekend before sqgueese
Drill cement to 525!
Drill cement and shale to 724'= cement solid to 69L'TD
Fresh water entering hole below 694°
Drill to 779!, water level &,00!
Driil to B01', SD to run casing
PR A
Set 802 43" casing, cement with 80 sacks, no cement return
Wait on cement
Drill plug, cement, float shoe and shale to 810', 4" hole
Drill to 812', Broke pin on bit,
Fish out bit, water level in hole @ 300!
Water slightly salty, Slight HpS odor

Drill to 826', water level @& 300!

Drill to 857!, hole makes }gal/min on swab test

Driil to 865!, Halliburton pressured up casing to 800psi.
hole taking little or mo fluld,

Dump 12 sacks of cement followed by 5bbl water in hole
to seal water sone

Walt on cement -

Drill cement and shale to 880', salty water entering
below 865t, 120! water in hole



é “.'..':I':’;u "&‘“‘:"‘:“ ZONES JLSTED ANOUNTS AND KINDS DF FLUIDS PRODUCED DURING TEST
-
gg N/A ey, .0 . .
= [ N Hw H,
o
£ . e "
RECCRD OF FORMATIONS PENETRATED
FORMATION TOPS OR REMARKS
DEFTHS ROCK TVPE (Gas and O Shows, Watet Type ard Quantity, e1C.}
Bedrock
U-30 21l & Shale
30-50 Shale
50-70 Limestone Gray brown, shaly fresh water @875?
70-215 Shale Dark gray to black, sljightly to moderately
calcareous i
215-235 FPhale~Limestone 1§43% Limestone~-brown,fine grained (Tully?z}
I5=-562 Shale Medium gray, darker gray with depth, calcareous
~Limestone @350-355, medium gray shaly below
500' fresh water entering P530' - slight gas
dor during bailer runs
562=-572 Limestone Ve dark gray, shaly foesgiliferous .= === |
572-811 Shale Dark gray, shaly trace fossils, some black shales
€688° hole making water, below £94° fresh water |
entering
8il-828 Limestone Dark gray, shaly, trace fossjls, some black .. |
shales, #8l2-water in hole slightly salty, H.zs_._.
odor
828-891 Shale Black, moderatel a
5% _to 40% Limegtone, light gray, 857-865' hole
makes 1/4 gal/min. on swab test, helow 865' |
: galty water entering - first salt entrance |
g91 op Onandaga -~ driller
§91-900 Limestone ... . ! wmedium gray to white
900 TD )
Hell not logged
INSTRUCTIONS

A. Ons (1) copy of Form 85-15-7 sl be Misd with the Burass of Minerals, New Yerk Stale Depuriment of Exvironmentsl Consarvation,
Rogional Office, 128 Scuth Street, Olsan, New York 14260, 3t shatl be filed within 30 days aiter the complation of the speration by sny
swmet or sparnior whe has received & permit wrom the Buress of Minerals W drill, deapen, plug hack ot comvert & well for preguction,
inpt, iorage or disposal,

8. Fill out Form 33-15-7 tor sach well In the foliowing mamer:

1. Genaral Wetl Information. Fi1l cut this section for sach well raporied.

2. Drilling and Caring.
& For new welly give complete detalls of drllling ond caring.
b. For oid walls glve only the detalls of despaning, plupging beck sad coring.

3. Logs, Caning, Pre-Completion Tests, Treatment or Stimulation. Give only detalls of work done durlng this cperation.
4, Final Complation snd laltis) Production. Detall sl xoeas opes snd initial production irem 0!} 2ones open aftes the wall is completed

of recomplaing.

8, Mpcard of Forstions Penvtsted. Plasse report th 1op of fonmations; 1 mot svailable, dasciibe tw reck type. Also raport the depths

o1 which:

5. wny shows of gas or olt were found and any Sessutaments of astinales of volumes;
b. sy quantities of frush of salt waier (incihuting biack or sulphur wale) were found and, H possible, an sslimate of the producing
capacity of thass zomes.
€. Form 85137 may be slithee hanc grintad or typewritien sed shall be signed by & responaible individus! whe has fult and corect knowledge
of the facts staiad and the autherity to maka such statements.



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
BUREAU OF MINERALS
e T
WELL DRILLING AND COMPLETION REPORT
OPERATION TYPE TYPE WELL COMPLETED DO NOT WHITE IN SHADED AREA
Bt New Welt ] Deepening £ Producing [} Observation . ki
O Plug Back ] Conversion L3 tnput 3 Dry Hole
FLUIDS PRODUCED OR INJECTED SHCIAL WELL USE
= goit ) Brine [ Waste | Secondary Recovery I Stnage
E‘ D L] Fresh Water 1 Water Supply 1 Disposal
= {omaToe EORFUETION TV
S . + ) Single Reservolr
“ Arlington Exploration Company 2 [} Multiple Seservoies
= [coumy TowN .
E Yates * Middlesex
& UEASE T T T wo.
2 Lee W. Elliot —[
|- 3 |
Wi [CDCATION DESCRIFIION Sec
= lLat. 42°45'31" Lon 77°14'49™ Middlesex 7.5'guad, &
@ [EEVAWIEQund 1 (3 Denick Ficor | TIELD NAWE
960 f. 2 [ Keliy bushing| 0oL uAMe Rushville Prospect
FORMATIONS COMPLETED DRILLING CONTRACTOR
None Otis Eastern Service Inc. e :
DATE DRILLING COMMENCED DATE DOLLING COMPLETED DRMLING SAMPLES WERE COLLECTED FOR THE
fla | wenth 7 oar 6 veuw B3| woon B pay 17 veu B3| AT 10Ove tEiNo
« ¢y |WELL DRILLED WITH CABLE TOOLS WELL DEILLED WITH ROTARY YOOLS ROTARY DRILUING FLUID
8 E | from t. to 900 ft. |From ft.to N/A ey DOl 1 ] Air TS
3 § WELL CORED CORE RECOVERY . | CoREs wEst
4 from w/n o R N/ i N/A .| 1010ab Aslyed gy £ p 3 [0 Described
a DEILLERS TOTAL DEFTH IW PACK TOTAL DEFTH SIDEWALL CORES  From fi. to .
900 ft. N/A ) 1. From N/A .o fl,
CHECK DRILLING LOGS COMPILED .
§ 1 [ Orlllers Log = (5 Sample Loy » () Drilling Time [ Others (Specify)
S [chice ormn wocs RuN :,_
v [ Gamma Ray-Newtron 2 () Temperatwre 3 ] Caliper  [C] Others {Spectiy) None 0
BT, TOF CEMENT PUMPED,
™t SIZE (O D) BErFTH SET CASING PIRLED | AMOUNT CEMENT s DLMPED OF CIRCLLATED
DRIVE, SURFACE OR in, [ . k] n| .|
CONDUCTOR 7 n. 413 - ot - sk| surfacen.|circulated
£
B | INTERMEDIATE in. . ft, sk, f. :
= |omwaree in, (TR ft. sk, .
o
STRINGS in. . n, ok Haf lete i .
PRODUCING 4% ' 802 i -~ A B0 sk 100 _"ilation during
LINERS in, fr. f, sk, t. iﬁmfntatll on
= DATE FINAL COWLENON WELL COMMETED OPEN MOLE returns)
o e Momth N /a Day Year From N/A L) it.
=L |TEwoRATED IMINVAD NO. OF SHOTS | FERFORATED INTERVALS (Cont’d) NO. OF $HOTS
== fl. 1o h
- = N/A ft. 10 . . N
o ft. to f. fi.to fr.
@ ft. to #. fi.to .
SHOT, ACID, DETAILS OF TREATMENT
TONES TREAYED FRAC, ETC. Kinds and Amownts of Materials, Bates, Pressures, Dates, Erc,
-1
g fl. 1o f.
] fi.to
3
& . 1o
s
= H. 10 .
g fi, to f
Y]
w -
- . 1o .
fi.to #. A
= FLOWING TE3T DATA DATE OF TRIY DUEATION OF TEST
a2 Choke Size n-ni’ B fow.tr  5aTe saCr s Time
- g e e I G— | | i Hrs. Hrs,
53 WATER PRODUCTION GAS FRODUCTION METHCD USED 1O MEASTRE GAS PRODUCTION
E N/A ’ y E_IA Mel/Day 1) OcHice Meter 2 [ Mt Tube 3 [ Estimated
I hereby aftiom wnder penatty of perjury that information provided on thy fetm is true 10 the Best of my knowledge and beliel, Fabse statements made hetein are
Ishable as 8 Class A misch » 1o Section 210,45 of the Pensl Law.
SIENATURE rm.: DATE
B5aET (175)

= SEE REVEIRSE SID1 POR INSTRUCTIONS =
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#1 Hulsebosch Pressure Build Up Test

on 10/31/82 3:30 p.m.
off 11/2/82 4:45 p.m.
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#1 Hulsebosch Pressure Build Up Test
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#1 Hulsebosch Pressure Build Up Test

On 10/28/82 7:30 a.m.
Off 10/29/82 5:45 p.m.
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#1 Hulsebosch Pressure Build Up Test

on 10/27/82 3:25 p.m.
off 10/28/82 7:30 a.m.
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GAS WELL DELIVERABILITY TEST CALCULATIONS - FLOW RATES
(BASE CONDITIONS = 14,65 psia ond S0°F)

CRITICAL FLOW PROVER ax 100 C P Fy B F,,
rrOvER ornce " BASIC ORIFICE $1ANC FLOW. TEME | SPECIFIC GRAVITY | SUPERCOME FLOW RATE
paTE | 5128 DIAMETER COEFFICIENT IC) | PRESSURE (P} FACTIOR FACTON FACION - q
N0 L o hes - inches Mickd /b, pris Fst o Por Nmecld
v L2} ane .0848 1518 1,0178 1 1 ' 131
2 | 2 3/32 .1975 1420 1.0127 1 1 284
] 2 1/8 «3506 1247 1.0088 1 1 441
) 2 3/16 .8052 942 1.0078 1 1 764
s 2 ‘1/16 .0848 1397 1.0281 1l 1 122
ORIFICE METER qr24x10® Vi, Ff Fob® 1.0055
CuFy Foy Fp Fo Re F Y F o Fy Fup ® 1.0000
METER RUN orINCE SIATIC PRESSURE | OIFFERENTIAL] 3ASIC OURCE | SPECIFIC Gravity | Fiow. TEme
RATE Jorsce] OR unE siZE DIAMETER ’y INCRES HzO FACTOR FACTOR FALTOR
NO. incher inthey prin hy ¥y Fg Fef
H
'
L
"
2 .
1
]
3
1
H
'
L
I on
s
1 .
ORIFICE METER CALCULATIONS (CONTINUED)
AtYNOLDS | ExPANSION | suPERCOME | mANOMETER ¢ FLOW RATE 101AL GAS
RAE cace|  racion FACIOR FACTOR racton Y q PRODUCHON RATE
~o. £ ¥ tpe Fo 03/ e Mmscld mmcid
]
1
L
L]
2
L
L]
3
L
L,

EG-32-1m.7e

ey aecme v2ee
. B-15
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GAS WELL DELIVERABILITY TEST~ FIELD NOTES race 3. or_5

wxwxm:or FLOW NO. _5— TO STABILIZATION

—Cum, Statlic
Date j_in;e_‘l'm rdl Pressure emp., FO “
10-26-82| 2:55 927 52° |
3:10 | 1/4 1016 | s58°
3:25 | 172 1067 1 _ 58°
3:40 3/4 1102 58°
3355 1 1228 57°
. 6:25 | 3 1/2}) 1244 48°
10-27 | 8:25a 017 172f 1381 8°
- 10:55 | 20 1383 12°
1:25p |22 1/2| 1383 28°
2:25 |23 172 1382 32° 200 peig
2:30 Shut-Iv‘ *
Pressufe BuildiUp:
10-27 | 2:45p 1/4 138
3:00 1/2 1387 Ch M.
3:30 | 1 - 1391 small preds. _
3.45 Got gas pl.e —
4:00 11 1192 , Reconn. Recorder i
10-28 . | 7:30a gl ' e) 1 _
10-30 | 4:45p | 74 1/2]] 1467 (cHart = 1470) 64° : _
11-2 5:00P |146 1/2| 1485 66° (chhrt = 1405; Ga 1500) .
! :
| _
|
METER RUN OR PROVER SIZE .2 . inches ORIFICE 5126 /16 __ inche
SEPARATOR CONDITIONS: HP SEP. osig, * 1P SEP. psig, .
cgﬁﬁ?g.afzo?fog‘ canc?rdt?ti in choke nipple. ... . ... 107AL Bk
WATER PRODUCTION RATE Bb! per hour ToTAL Bl
FINAL FLOWING WELLHEAD PRESSURE: TUBING CASING __1382 _ psip
WELL SHUT-IN a7 2330 e N 10-27 19 82 10141 FLOW TIME 23 1/2 hou
CASING _.]:.4_8..5.._.__ psig

FINAL SHu1-sN WELLHEAD PRESSURE: TUBING oo — — \
Eﬁéjﬁ%ea%ﬂizatj‘_ﬁm howrs TESTED by (€O.) J. Keltz

B-16



.GAS WELL DELIVERABILITY TEST ~ FIELD NOTES

PAGE 4 __ of _5§

[ skuT-IN NO. & (INTERMEDIATE) REMARKS
— : 13 TWE ; -
DaATE TemE g:z’i:":v w“mn'b';’m“u" WELLHEAD
X : “howns TUhiNG CASING TEMPERATURE
10-26 | 12:55 | 1259 -
1:10 | 174 !! ' 1314 61°
1:25 1/2 1344 67°
1:40 | 3/4 1365 70°
1:55 1 1381 72°
Flow NO. _4 WELL OPENED AT__1:55_ X% /pm 10-26 > 5 B2
DATE Time ci‘:g\‘:,‘ﬂ,;‘;‘“ e rasuae ,Euneap . METER OF PROVIR DATA
- " WBING CASING !u.n::wal i snnc..r;!swlt b;g::.!rglc:t. tmn_l'nuu
10-26 1:55 1381 727
2:10 | 1/4 . 1191 51"
:2 1/2 i 1075 51°
2:40 | 3/4 I 902 52°
2:55 1 | 927 52°
Little_llhydrates back of plate.
il

METER RUN OR PROVER SIZE .2 ____ ... inches

ORIFICE 5128 ___3/16___ inches

nast s ma..

FINAL  FLOWING WELLHEAD PRESSURE:

. B-17

SEPARATOR CONDITIONS, HP 'SEP p3ig, *F 1P SER prig, F

CONDENSATE PRODUCTION RATE EEl per hour TOTAL Bbt

WATER PRODUCTION RATE 85! per hour T01AL Bbl
TUBING CASING " Prig




GAS WELL DELIVERABILITY TEST - FIELD NOTES race 3 _or _5

SHUT=IN NO. -3 (INTERMEDIATE)

FINAL FLOWING WELLHEAD PRESSURE:

LYT2 -2 I R I B

. B-18

. REMARKS
CumuLATIVE [
baTE Vit Swren WHINLAD y sunt WELLHEAD
, howr Wwime caswg |
10-26 | 10:55 . 14058
110 | 174 | 1434 45°
12:25. 1 172 1451 50°
11:40 ¢ 3/4 1462 56°
11:55% 1 1471 60°
FLOW NO. %= WELL OPENED AT_11:58 _ AM /8K __10-26 :> 82
WELLHEAD PRESSURE
R B B s ety
hoves | TUBING CAING 0w i 5:‘“." ':l;o‘ EMP!.I’Ath
10-26 | 11:55 | 1471 60° |
12:10 | 174 | | 1390 50°
12:25 | 1/2 | 1337 50°
12:40 3/4 1296 50"
12:55 1 1259 51°
Little tondensatidn on back lof platd.
METER RUN OR PROVER SI2E ,__2___..___. inches ORIFICE $I12E 1/8 inches
*SEPARATOR CONDITIONS: WP SEP piig, *f LP SER prig, — °F
CONDENSATE PRODUCTION RATE Bb! per hour 1014l Bb
WATER PRODUCTION RATE bl per hour 107AL bl
TUBING . CASING 1239 ° oy



GAS WELL DELIVERABILITY TEST - FIELD NOTES PaGE 2. OF _ 3

B-19

s
CHUT-IN NO. £ {INTERMEDIATE} CEMARKS
e .
_ CUMULATIVE WELLHEAD FRESSURE
palE TIME g e piie WELLNEAD
. houts TUBING CASING ‘i“"..:“’.'
_-__— . .
10-26 8:55 1503 - .
9:10 | 1/4 1514 38°
. )
] | 9225 | 1/2 l_ 1520 37
9:40 3/4 1524 37°
9355 1 1527 37°
FLOW NO. .2 — WELL OPENED AT 2333  am/¥# =76~ ) 5%
DM'! TiaE cfu:gws'mfzt wm“:ﬁ,’"”"“ . WELLHEAD METER OR PROVER Data
hours IUBING " CASING “"""‘"‘“‘rsunc”r;tssun DR TTRFERATURE
10-26 9:55 1527 37° ||
10:10 1/4 Jr 1478 4s°
10325 1/2 | 1448 46°
10:40 3/4 1424 46°
10:55 1 1405 47"
Little mndensnﬂmn_hmﬁ\_ﬂ_ﬂ!—&l_
METER RUN OR PROVER $12E ___3_____.. inches orrice size _3/32 inches
SEPARATOR CONDITIONS: HP SER pig, of AP SER oo B, —— F
CONDENSATE PRODUCTION RATE =1 per hour 1014} Bb!
WATER PRODUCTION RATE Es! per hour TOTAL gbl
40
FINAL FLOWING WELLHEAD PRESSURE: TUBING — e c:.smc.___i.,_s__. prig
VOELL Gt ane 2T s tBaa ’ S e as meme o= - b ]




GAS -WELL DELIVERABILITY TEST- FIELD NOTES ract1 or_5_

WELL NAME #1 Hulsebosch 1ocanon _Elmira w__
FIELD OR AREA POOL OR ZONE... . Marcellus
[ . o ] s
PERE/ BIORKREXKINTERVAL - 20947-2954.3 PRODUCING THROUGH ;- Roskied (X1 annulus )
WELL BLOWN FOR minvtes " SPRAY: WATER/CONDENSATE CLEAR IN minutes
DATE SHUT-IN I | TIME TOTAI SHUT-IN TIME hours
SHUT-IN NOD.1 [INIT1AL) ' REMARKS
cumuLATIVE WELLHEAD PRESSULE
patt TimE ’"ﬂfit‘“ s 1‘:#}:3:3! ;
- hours TUBING CASING of All pressures DWT
- S unless cotherwise
10=2 6= 1550 30 indicated.
FLOW NO. | WELL OPENED AT_1333  am/m¢ 1D=26 9 82 .
W!ll.ﬂll-b_'P_llSSUl! WELLMEAD METER OR PROVER DATA
1 CUMULATIVE P4
1313 TIME TImE TEMPERATURE TEMPERLTURE
nc::rmm - CASING. o S'IHIC:.:.!SSDRI D‘l"l‘f:'!'l-a:‘lgt mren
10-26 | 7:55a ' 1550 10° =
8:10 1/4 1532 400
8325 1/2 ‘ 1520 416
8:40 | 3/4 - - 3 1511 41
8;55 1 . 1503 42°
Little hxdratga_smx_oqpum -
. " L : . ) .
METER RUN OR PROVER SIZE 2 inches ORINCE $126 . 1/16 . inches
: - L) H *F
SEPARATOR CONDITIONS: HP SEP. prig, F LP SEE piig,
(3%
CONDENSATE PRODUCTION RATE EL! per hour TOTAL
. ' Bbl
WATER PRODUCTION RATE Eki! per hour 1'21;013 :
FINAL FLOWING WELLHEAD PRESSURE: TUBING . CASING — P3ig
WELL SHUT-IN AT AM/PM v __ TOTAL ftOW-YmE L hours
e o meeemrmEd ameit BE mavearl= DECEEau PE eay CmiUING DEVICE

. B=20



GAS WELL DELIVERABILITY TEST CALCULATIONS
{BASE CONDITIONS = 14.65 psio ond 60°F)

WELL NAME #1 Hulsebosch tocation Elmira W
pooL OR ZONE __Marcellug - FINAL DATE OFTESTL1=2 __ _ 19.82
gIMPLIFIED ANALYS1S
— AT T
e 2 I N o 7l R

_?ﬁ*ﬁ"‘_..__*..__LS.ss___-ﬁ.x___.?ﬁi?__'_ ‘ a=clsz- 52)

nowt | 1 1518 2304 145 131

TN | 1542 _Ix3__2378

now? | ] 1420 X 2016

smutaw 1 1486 Ik 2208 2

fow 3 1l . 1274 be 1623

srut-n | 1 ‘1396, % 1949
[ e vim o  fam e e | e e LS = o e ] ] — e S F'y

flowd )] 942 887 .

- ; AOF {MMseld

5?63“'“’ 20 1397 x 1.1952 _ _ }( efd)
-r—;n.:l—-”——_--fs-—u—-‘—_ = 245

smuteiw | 122 00 jf 2250 {see _graph)
LIT (y) ANALYSIS [SEE NOTE ON REVERSE)

m:::m smnr:c.t'emssuu - ’1:“1,“ Hme‘f’hp FLow nu:m A¥/a . a? AV -bg?

INTTIAYL —_—

SN ] e e e e b —— -

oW ) .

SHUT-IN
i now g

SHUT-IN
Tnows |

SHUT-tN

nows | _

101811,

£X1ENDED

fiow

FINAL

LHYT-IN

RESULTS

SISCA —_—— ¥
SCARDED POINT TRANSIENT FIOW: ¥y = ¥y * ea*ba?

tiz ’4’. P MMplibz/CP L — - Yo x_ q * _____.—--qz

"

T8 57— zaToV
Nf.q’ - Zq Zq

STABILIZED FLOW: ¥, — ¥, & ea * bq’

2
i_g,________......—np" s q ¢+ ———1
.. wIav - zazft ]
NZe? - Zala DELIVERABILITY:
(aienoto . ar b (oot een (B -v) )
[ I alT¥R! 2ok o - - -

B-21



#1 Hulsebosch - Flow Test Page 2 of 2

10-28-82 Changed chart @ 7:30 a.m.
Pressure from chart - 1410 psig
10-30-82 Changed chart @ 4:20 p.m.
Took DWT ~ 1467 psig

11-2-82 Found pressure stabilized @ 1485 psig -
DWT. Removed recorder and installed
pressure gauge on wellhead.

Test complete,

11-20-82 3:30 p.m. Took DWT - 1507 psig (577 hrs.);
Gauge pressure - 1530 psig.
GFS at well site to install separator.

Refer to Daily Activity Report of

10-25-82: The annulus gas leak referred

to is coming from the 8-5/8" collar on the

top joint of casing. This collar apparently
was not set up properly when it was installed.



10-25-82

10-26-82

10-27-82

Energy |l xe
Storage | P.o.5exms

, NY 1447
\entures MM

#1 Hulsebosch - Flow Test

Met Dr. Hulsebosch. Checked well site. Found

~ 4%" frac valve closed and chainlocked. Casing

pressure 1600+ psig.

Gas started leaking below 8-5/8" collar
while attempting to remove chain.

Opened annulus, got strong steady blow and
shut in. Open estimated 20 sec. Gas
stopped leaking.

Opened frac valve to check casing pressure
- 1560 psig

Checked annulus pressure - 47 psig

Rigged up equipment for flow test

Checked annulus pressure - 170 psig

Chart on recorder @ 7:30 a.m.

DWT - 1550 psig. Start flow test @ 7:55
a.m. with 1/16" plate. Complete 4th

flow rate @ 2:55 p.m., with 3/16" plate
and start stabilization flow w/ 1/16"
plate.

Well stabilized @ 1382 psig on 1/16" plate.

Shut in @ 2:30 p.m. Found some hydrates
in choke nipple which may have affected
flow rate.

Installed small préssure recorder to record
final build-up.

Took gas sample for analysis.

Rig'down flow test equipment.

B-23



Tre TEST DURATION ‘
§ {dst, b, e1ed OF TEST 1ONES TESTED mmammurmmmnmm
g.': N/A . e ' ‘
3 E hrs. " [
g ’ .
q.ﬂ/’f i, e n
RECORD GF FORMATIONS PENETRATED
FORMATION TOPS OR REMARKS
DEFTHS ROCK TYPL (Gas and Off Shows,, Watet Type and Quantity, eic.)
: Sedrock
0-80" Gravel Water at 77°
B0'~1770' | Silty Shale Water at 1350°, Gaa Shows }LBge HE;', ]%ﬂ.'
“I770'-1878"7 Tull Li?nestggg [ )
1978°%=-2700" Shale i : : - S
27007-2850" Shale, dark aray moderately calcareous

- 28507-2860"

As_above 308 black shale. .. .

T28607-2900" Marcellus Top 2875
2500725257 'smlhale. gltac},
tr calcite (white) veln f£illing
2925 2340 |ghty calcarenps
2940°'-2949" j
T a9457=2990"7 Ononda 2 ! calcaresous
clte (whit vain ling

29907=-3014"

3012
30147-3030" Driskany Top 3016

3030°'

3030°

o

I

~

INSTRUCTIONS

A, One (1) copy of Form UHH shull be filed with the Bursau of Minarsla, New York State Department of Enviconmentat Conservation,
South Street, Claan, Maw York 14760, It shatl be flied within 30 days after the completion of the operation by say

Ragional Office, 128

owner Of operator who has fecaivad & perml

ingnt, storage or olsposat.

B. Eill out Form 85-15-7 for sach well In the fuliowing manner: )
L. Ganerst Well lnfommation, F1I1 out this sectitn for esch wall rported.

2, Drilling and Coring.
5. For new walls give complate details of drilting and coring.
b. For oid wills give only the detsils of depening, plugeing beck and coring.

3. togs, Casing, Pre-Complation Tests, Treatment or Stimulation. Give onty detalls of work done during this opersticn.
4. Fipal Compiation and lnitial Prodiction. Detall all zones open and !ulﬁal production from all zones open sftar the well is completad

It from the Bursau of Minerals to drill, deepen, p'ug back or covart & well fof production,

o recgihplatad,
[ 5 Ruﬁ-nf Formations Pensizated. Pleass report the tops of formations; If not avaliable, dascribs the rock typa. Afse report the dapthe
ol wiich - : - B
5. any shows of gas of ofl were found and any measurements of estinates of volomes, -
b, amy quentities of frash of asit water {Including blsck of suiphu water) wem found and, it pogsible, an sstimate of the producing
capscity of thess Jones. . -

€. Form BS-15-7 may ba either hand printed or typswritten end shall b signed By & responsibie Individus! who has full and comect knowiledge
of the facts stated and the authority to make such stawments.
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g ——————

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
' BUREAU OF MINERALS

WELL DRILLING AND COMPLETION REPORT

OPERATION TYPE TYPE WELL COMPLETED DO NOT WRITE IN SHADED AREA ¥z
255 New Well ) Deepening 3 Producing ] Obaervation 3% T
£ Plug Back ) Conversion . €] 1nput [ Dry Hele 5 o
FLUIDS PRODUCED OR INJECYED SPECIAL WELL USE ; ¥ bR
= gon ) Meine [ Weste [ Secondary Recovery [ Storage
b= ) Gas [ Fresh Water ] Water Supply [C] Disposal
E OFERATOR K mu 7 y
t [ Single Reservoir T
E Arlington Exploration Company 2103 Moltiple Reservolrs ; 3
o | county ] TowN e A
o Chemung Elmira
= o WELL NO.
= A P. & J.0. Hulsebosch 1l ;
ui wmmmtrrrrmgm 3 -
pr fLat. N. 42 04' 52" W 76  46' 22" Section F : 5 v
@ THEvATION T T Dwnick Flocr | FIELD NANE ; TR
1,078 ne Ketly Sushing| #o0L name Elmira Prospect
[ FORMATIONS COMPLETED DRILLING CONTRACTOR 7
bevonian Shale (Marcellus)| H.L. Murry Drilling Compan 4
BATE GIILLING COMMENCED ~OATE DEILLING COMPLETED | DEILLING SAMPLES WERE COLLECTED FOR THE
e wonth B ooy 9 9y 82 _unmh- .8 Day 14 . 82t SATL QY . s
2 [Vl OWLIED WITH CARLE TOOLS WELL DRILLED WiTH EOTARY TOOLS TOTAEY DRILLING FLUID
g 5 frem N/A .10 N/A . |Fom Sucface g, 3,0 i DM 2 24 Al l s
- 8 WELL CORED CORE RECOVERY i, | CORESWERE .y /p }
E’ foa N/A ftl  N/A & H/A w| 1ClLbAmiymd 20 Described
DRILLERS VOTAL DEFTH BACK TOTAL DEFTH SIDEWALL, CORES  From Tt . T
3,030 - n.[ N/A - 1..‘ From N/A ft. to H/A fe,
CHECK DRILLING LOGS COMPILED -
§ 1 m Orllbers Log 2 [ Sample Log 'E Drilling Time  GF) Others (Specifty) Hot Wire
S [CAECKOTHERLDGSRUN
1 () Gasmwa Ray AT sf0Caliper ) Others (Specty) Density Norse, c8l,cel. |
. EST. TOP CEMENT PUMPED,
e 2% (0 D} DEPTH $ETZ | CASING FULLED | AMOUNT CEMENT i O . 12D
DRIVE, SURFACE OX 12 1/40. 67 1. - # - sk - ]l -
@ CONDUCTOR 8 5/8e s1gf.| . - # 150 k| Surfacet|Circulated
X | INTERMEDIATE i ft. . sk nt- : :
2 lorwatER . N/A . . k.| . -
O | STRINGS ' coml ‘. 3 sk.| .. i
PRODUCING 4 1/2m 3005 &, . - 300 sk 1600 & ]Circulated
LINERS : MR T . sk, ft. o
x| DATE FINAL COMPLETION - ‘ WELL COMPILETED OFEN HOLE _ ) '
o =4 Month 8 Day © 23 vaar 82 From - ft.10 -_— 1,
=0 [FERFORATED INTERVALS T TG, OF SHOTS | FENFORATED INTERVALS (Coat'd) NO. OF SHOTS
E: . 2900 .0 29600, 10 - ft.to i S
2 o ‘ w| .o . -
b nw o] - fi.to . :
SHOT, ACID, . DETARS OF TREATMENT :
ZONES TREATED FRAC, ETC, Winds lnd Amousts of nmm-u. Rates, Pressures, Daves, e, :
= Foam !
= 2900"-“ 2960 ™| Fra
g ft. 10 : e
F_ )
- ft. to .
=
o
= fto .
wl
=
% ft.to .
w
[
= ft.to ft.
fure ft. by
TWFE OF TEST | FLOWING TEST DATA BATE OF TEST DURATION OF TEST
Pumping | Choke Size FlowTr. FHow.CP  SATE  S1CP.  S.LTime
Flowing | L/1Ein. 122 ws) 10/26/82 8 e

WETHOD USED 10 MEASURE CAS FRODUCTION
X odriclMetar 2 []%itot Tube & {3 Estimated

OIL PRODUCTION

N/A #bls/Day N/A 2bls/Day

petiury that information provided on this form | true (o the best of my knowledye and belisf, False statermants made herein ate
t to Section 210,45 of the Pemal Law,
N LG . DATE

V.P, for Operations i 12/15/82
— SEE REVERSE SIDT FOR INSTRUCTIONS <

INITIAL
PRODUCTION
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Appendix C:

Daily drilling report and sample study
on Rushville (Ellict) well



_ARIJNG?QN;EXPLORAT;ONyQOMPANX
“HULSEBOSCH. #1

Sundﬁy
8/22 82

12100 pm

12150 am

1l:25 pm
3:00 pm
43:00 pm

5100 pm

Monda
8/23/82

last run with sand pump recovers very little sand and
traces of cement. Cement indicating well cleaned out
to plug.

Let well sit.

Run swab and recovered only a trace of water. - Well
cleaned to TD. No sand or water in hole andrnone
apparently coming in. TLeft well open. '

Changed to 3000 psi Mastergate on wellhead.

Made final swab run. Recovered estimated 1/8 vbl water.

Nat. Gas 78% of stream.
Released rig.

Flow rate 125 MCF., 78% Nat. gas.

6130 am
7:00 am
7130 am

Nat. Gas 81% of stream.
Flow rate 106 MCF/day. Well shut in.

Annulus pressure 140 psi.
Well chained and locked closed.



ARLINGTON EXPLORATION COMPANY
HULSEBOSCH #1

Frida
8/20/82 :

1:30 pm
3:30 pm
4:00 pm

#slolpm

Saturday
8/21/82

7100 am

8100
6:00

12300

Sunda
8/22/82

Recovered some sand from hole but sand appears to be
coming in from formation. .

Recovered sand from hole to 2955°'. Below bottom perf.
Shut in.

Opened well after % hr shut in & recovered very little
sand and no water.Tested flow rate=200 MCF/day. Open 24 hrs.

Check annulus pressure @180 psi. Relsased crew for
travel to yard at Millport.

Flow rate 147 MCF/day. Had been open almost contin-
uously since frac. (39 hrs) :

Started swabbing. Approx. 970' water in hole.

Total fluid in blowback tank 155 bbls. {Approx. 141 bbls
water). Hauled 120 bbls from tank.

Swabbed, bailed and pumped sand to 2915 on sand. Sand
apparently ¢oming into hole.

Sand is packed hard and sand pﬁmp will not pick, Dart
bailer will not either.

Running swab to recover 500' of fluid over sand. Recovered
some acid on first two runs.

Water swabbed. Shut well in to blow back sand.

SIWHP 480 psi.
Blew well down. No water, some sand.

Well shut in overnite.
SIWHP 550 psi.
SIWHP 800 psi.

7100 am
8100 am
8:45 am

G:00 am

10:00 am

11530 am

SIWHP 1000 psi after 13 hr shut in. Blew well down.
Carried some sand and no water.

Ran swab and picked top of sand at 2961. (7' below
bottom perf).

Ran swab. Recovered no sand and very little amount of
spent acid and water.

Running sand puﬁp and recovering good amounts of sand.
Sand iri pocket was apparently loosened enabling sand
pump to recover by blowing well down.

Checked open flow. 163 MCF/day. Well open 3 hrs.
Continuing to pump sand.

Recovered 19 perf balls in one run with sand pump.

c-2



ARLINGTON EXPLORATION COMPANY

' HULSEBOSCH #1

Thursday
8/19/82
8118 am Start acid breakdown. Test lines.
Breakdown *+ 3000 psi. Ppg in acid e + 3100 lbs, 21 BPM.
B:24 am Stop ppg in @752 gal. ISIP drop to zero.
_8:38 am Resumed ppg. : '
8145 am Drop 20 perf balls. 19 BIM. ;
8550 am Shut down. WHP 4400, 1017 gas total.
5 min 2400 (?) error
10 min 2400
9105 am Well closed in to hook hook up to flow back.
10:20 am Opened well to flow back into tank and top .connection.
(E11) on turn into tank blew off. Shut in.
10130 am Repiped with Halliburton iron and (opened partially) to
flow back. Fair blow for 1 minute and well went dead.
Left well open.
10:50 am Waiting on -XKCl from Bradford %o treat frac water.
11120 am Measured fluid in blowback tank as 18 bbls,
Added estimated 10 bbls blown free = 28 Dbbls:
'2:30 pm Calcium Chloride on location & unloaded to dump in
hopper with sand.,
3100 pm  giavt frac. Pumping in at 5 BPM and 3100 psi.
3:15 pm Start sand.
3125 pm TPreating at 5.1 BIM, 3190 psi.
4400 pm Dump frac beads in hopper. 1042.80 gal. total. Spread
out over last 12 min. of frac.
4313 pm Finish sand & nitrogen. Start 1500 gal water only, to
displace sand to above top’perf.
4123 pm Well closed in. Break off.
5:10 pm 2400 psi SIWHP,
5145 pm Started to flow back, 1/8 choke., 2200 psi WHFP.
See attached schedule of frac flowback.
Friday ' '
8/20/82
71 h5am " Well completed flow back from fracing.
Flowing at small gas rate, O psi WHP, no gas odor.
8145 am Opened. well. Check TD @2933 indicating 21' frac sand
. above bottom perf.
9100 am Start swabbing.
1300 pm = Swabbed fluid level to 2700. Started sand pump.



Arlington Exploration Company

137 NEWBURY STHEET BOSTON, MA 02116, USA. (817) 267-7600, TELEX; 940-557

HULSEBOSCH #1 WELL
Completion Report

Wednesday
8/18/82

5145 am Birdwell on location to log.
6130 am Commence logging.

Log difference 5' in correlating with log of 8/13/82.
(Log zero top frac valve.)

Partial bonding thru Marcellus from 2900 to 2960. Bond
above and below, good. .

8:40 am Completed logging.
Correlated logs for perforating.

01d Log New log

2900 2894

2906.7 2900,7

2913.3 2907.4

2920 2914.1 . (should be 2914) slight error in log pick.
2926.7 2920.8 ) ‘
2933.3 2927.5

2940 2934.2 (should be 2934) slight error in log pick.
2046.7 2940.9

2953.3 2947.6

2960 2940,9
2953.3 2947.6
2960 2954.3

10:15 am Verified shot 8pacings for bottom 2 guns.

10150 am Well swabbed dry.
‘ Waiting on acid.

2118 pm Haliburton on location to spot acid.
2125 pm Haliburton spotted 200 gal HF acid and off location.

2340 pm Birdwell start perforating run l.

3120 pm Complete run 1. Perforate 2934.2-2954.3, 4 shots.
4330 pm Complete run 2. Perforate 2907.4-2927.3, 4 shots.
5:55 pm Complete run 3. Perforate 2900 & 2906.7. °

53155 pm Completed perforating.

5155 pm Haliburton waiting to move on location.

6125 pn Released rig. Rigged down & moved off location.
8115 pm Haliburton on location & hooked up.



A.P. & J.0. Hulsebosch #1 Well page 2

Sample Study During Drilling

2700 - 2850 Shale, dark gray moderately calcareous
2850..- 2860 as above 3 black shale -
2860 - 2900 Shale, black, slightly calcareous, 30% as above
2900 - 2925 Shale, black, calcareous, scattered pyrite,

tr caleite(white) vein filling
2925 - 2940 as above, slightly calcareous
2940 - 2949 Shale, dark gray, calcareous

2949 - 2990 Shale, black, slightly calcareous, tr pyrite,
tr calcite(white% vein filling

2990 - 301l Iimestone, dark gray, shaly, tr pyrite & coral frag.

' 3012 Bentonite

301l - 3030 Limestone darker gray shaly

3030 Oriskany white sandstone fragments in circulation @ TD

3030 Driller TD :

PRODUCTION CASING TALLY

70 jts. _ 2978.30!

Bottom shoe & pup 23,02 paffle 23.02' above shoe

Marker oup E.OE between joints 7 & B
3006.3

Shoe L' above bottom(tagged)

6 centralizers on collars: oup,2,k4,6,8,30

Cemented with 300 sacks 50/50 pozmix, 10% salt, 14 flocele
25 bbl gel(KCl) water above cement

Balance of ammulus contains 2% KC1 water which circulated to
the surface during cement pumping

Estimated cement top at 1600!

Logging and cementing were trouble-free



Arlington Exploration Company

137 NEWBURY STREET, BOSTON, MA 02116, USA, {817) 267-7600, TELEX: 840-557

A.P. & J.0. HULSEBOSCH #1 WELL

Elmira Township, Chemung County, New York

baily D;illing Report

8/9 Spud 7:30 AM

8/10 Driving Conductor  67' 123" set

8/11 Waitin% on Cement 8AM 10 5/8" hole TD 538!
8/12 SD @ 1B08' waiting for KC1l to mix soap

8/13 drilling at 2927' 8AM TD 3030 @& 1PM

8/1, Cementing 43" casing,Plug down 8¢30AM

Log TD 3025' - Elevation 1078 KB, 1068 ground
Casing Shoe at 3005 from ground level, 3016 from KB
Plug{latch down) 2993 from KB

Logs(Birdwell) Gamma Ray, Neutron, Density, Temperature,
Sibilation

Gas Shows from Hot Wire Gas Detector during drilling

1180 units

1285 units

1sh 13 units

1502 100 units blew down to 12 units in 30 min.
1563 24 units

1612 4O units blew down to 20 units by TD

' At TD no observable flow despite sibilation kicks on log
FORIATION TOPS{log picks)

Tully 1770
HMarcellus 2875
Onondaga 2964
Oriskany 3016
Log TD | 3025

Hole drilled to 1365 with air, had slight water show and
drilled balance of hole below 1365 with mlst- soap with
2% KCl added to air

Poor circulation put sample toos about 26" low

C-6.



Appendix D:

brilling, completion and test reports
for the Naples (Widmer) well
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CRITICAL FLOW PROVER

GAS WELL DELIVERABILITY TEST CALCULATIONS - FLOW RATES

(BASE CONDITIONS = 14.65 psic ond &0 *F)

as 160 € P Ry By Fy,
- [ocovee |  ommnce " BASIC ORINICE s1anc fow, 1me | setomic craviy | surercome 1OW RATE
art 12k DIAMETER COEFRCIENT {C) | PRESSURE {F) ACTOR ration FACION q
N | ieher ihches sctd /v, piio [ o For Foarctd
: 2 1/16 .0848 1427 | 1.0168 l 1l 123
: | 2 3/32 .1975 1301 1.0098 ° 1 1 259
] 2 1/8 .3506 1066 1.0098 1l 1l kil
4 2 3/16 .8052 636 1.0107 1 1 518
s 2 1/16 .0848 112 0.9777 1l 1 9.3
ORIFICE METER QF 24x10* C'Vhy P ‘ Fob® 10055
C's F pr Ffb Fg Fof FF Y ’P' Fm fip* 1.0000
NMETER RUN onncE s1anc parssuee | oiFrrentiaL] 3asic oufice [ SPECIfIC cravity | FLOw. TEmE
kATt forace!  OR unE SIZE DIAMETER " INCHES M0 saCION FACTOR agion
NO. inghes inthes pie L L1 L Fof
H
'
i
M
2
1
"
3
i
L]
4
i
H
3.
i
ORIFICE METER CALCULATIONS [CONTINUED) -
v & ] HOW RATE I0AL GAS
EATE doiact “a:t?é:s u::c':g? " ’“,'f:fé’-” ' ”::'g?nm ¢ P ¢ Q PRODUCTION R&TE
e f, Y Fae | . 03/ e MMaclé Mmeeld
"
]
L
]
p
| 3
L.}
L]
t
* H
a
' W
L, ]
s
i

L




GAS WELL DELWERABIL]T? TEST - FIELD NOTES iu.c!_i_or,_%__
MHunﬂumr FLOW NO. TO STABILIZATION o
Date Timg.._l‘:'.m osaure Temp. F° “
10-28-82| 4:30P 49° “
4:45 705 52°
5300 1/2 H 760 520
"5:15 | 3/4 § 798 52°
5:30 1 | 823 51°
5:45 11/4f 840 50°
6:00 11/2| 849 49° 1
10-29 | 9:30a | 17 || ' 623 45°
12:30p | 20 || 578 66°
6:00 |251/2] s03 56° f
10-30 | 9:00a {40 1/2 || 336 49° |
10:30a | 42 323 63° Changed“chart to 1 day c#gk
Noon |43 172 311 £8° il
1:00p |44 1/2 305 20°
2:00 {45 172§ 297 67°
| 3:00 |46 1/2 || 290 64° - -
11-2-82 | 11:00a1114 1/2| 99 82° Took gﬂs sample
Noon |115 1/2 97 84° Shut-in ' -
12:15p] 174 §i 101 862 |
12:30 | 172 || 105 86°
12:45 | 374 || 108 84° | ——
1:00 | 1 || 82° equipmeht,
1:30 11 1/2 J| 116 82° Connectied recordet. '
2:30 |2 1/2 *{ 126 84°
3:30 131/2 | 134 u}—m\'ﬁﬁ4 Remgve Recofder
11-20-8412:30P 32 1/21| 692 54 — _H§auge
METER RUN OR PROVER SIZE 2 inches oriice size 1/16 __incher
SEPARATOR CONDITIONS: HP SEP. psig, ———"F LP SEP. prig, ——"I
CONDENSATE PRODUCTION RATE Ebl per hour TOTAL 21 ad
WATER PRODUCTION RATE Ebl per hour JotAL B
FINAL FIOWING WELLHEAD PRESSURE: TUBING CASING 97 prig 115 1/2hen
well sHuT-in aT_Noon  xweews  _ A1-2 . 19.§3 TOTAL HOW L
FINAL SHUT~IN WELLHEAD PRESSURE: TUBING o CASING piig
DURATION OF FINAL SHUT-IN ____ hours FESTED BY (CO.) 3. Keltz

- - - e ==
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GAS WELL DELIVERABILITY TEST - FIELD NOTES ract 4 _of _5
SHUT-IN NO._4__ (INTERMEDIATE) REMARKS
[~ CuMULATIVE '
oate e ’::"EE;"’: WEILKEAD PRESSURE WELHEAD
ol TUBING G IEMPI.I:‘IulI
"~ 10-28| 2:30 - | 1051 .
2:451 174 1123 55° |
3:00] 1/2 1163 58 |
3:15| 3/4 1184 60°
3:30 1 ' 1195 61"
fow NO. 4 WELL OPENED AT__3330  %%X/pm 10=78 %
. . N T WELLKEAD PRESSURE wELLHEAD “ WETER O PEOVER DATA
Fiow Timt . TEMPERATURE || 0T C RESSURE | DIFFERENTIAL [TEMPERATUKE
hours TUMING CASING .y - I piip incher H,0 o
l0-28 3:30 1195
3:45 | 1/4 |- 958 19°
a:00 | 1/2 - .| a2 49°
4:15 3/4 J 691 49°
4:30 1 . AJ 621 49°
METER RUN OR PROVER SI12F . .2 inches ‘ORIFICE SiZE _.3_/_1_5.__.. inches
*SEPARATOR CONDITIONS: HP 'SEP psig, *F LP SEf piig, °F
CONDENSATE PRODUCTION RATE : Exl per hovt 107AL ' : gb1
WATER FRODUCTION RATE 5l per hour 1074l Bbi
FINAL FLOWING WELLHEAD PRESSURE: TUBING CASING 621 psig




GAS WELL DELIVERABILITY TEST - FIELD NOTES ract .3 or _5_

) 3 : :
SHUT-IN NO. 2. [INTERMEDIATE) REMARKS —1
c TIVE '
DATE “TimE l;:!:i.:.:,v Wfll':'! &'D“:lf”lﬂ! wELLHEAD
' . hours TUaING CASING “"’".‘:W“
10-28 | 12:30 - | 1286
12:45 | 1/4 | 1326 | 571°
1:00 | 1/2 1339 64°
1;15 | 3/4 1344 68°
1:30 1 1347 69"
' .
FLOW NO. 3= \ wELL OPENED aT__ 1330 %% /pm =28 ., ©?
pats Time %‘133‘?1&‘2‘ b H!:P""“su" -- WELLHEAD ' METER OR PROVER DATA
, - | TUSING CASING IEMI!::NJ“‘ ;u.nc.:;tssuu D::c’:r‘f':l;:t IIMPE.I'ATU“
10-28 1:30 1347
1:45 | 1/4 1236 50°
2:00 | 1/2 1164 50°
2:15 | 374 § | 1104 50°
2:30 1 , | 105 50°
WMETER RUN OR PFOVER SI28 2 . inches ORIFICE $12% 1/8 inches
SEPARATOR CONDITIONS: WP SER oo P3ig, oo °F LP SEP pig, °F
CONDENSATE PRODUCTION RATE EE! per hovr T01AlL - Bbl
WATER PRODUCTION RATE Bbl per hour TOTAL Bbl

FINAL FLOWING WELLHEAD PRESSURE: TUBING casinGg 1051 ° _ piig

WELY SWIT.in 2T Naa IR0 . -



GAS WELL DELIVERABILITY TEST - FIELD NOTES ract _2

oF >
__s_HUT:IN NO. _2 _ (INTERMEDIATE) -REMARKS
DATE .l.l"ut ":’.:Ei‘_‘;.:\“ whl“u’b":"“u“' WELLHIAD
: hawrs 1UBING CASING """:: ore
10-28 | 10:30 1412 :
10:45 1/4 1426 4z°
11:00 1/2 1429 Y A
11:15 | 3/4 1430 46°
11:30 1 1431 47°
FLOW NO, 2. WELL OPENED AT_11330  am/ K 19-28 " 8T
BATE TimE c't:gw.:::;t wuwl:?:."“w" WELLHEAD H M‘ﬂll O FROVERX DATA
| ™ 1 — T entr t!MP!::lutl snuc’:il.!ssuu bit:‘f:::l;:l;l TIMP!.R’AIUIE
10-28 | 11:30 1431 | |
11:45 1/4 ' “ 1373 47>
12:00 § 172 f| - ' L1340 49°
12:15 | 3/4 i 1 50°
12330 1 {} 1286 50°
| i
|

METER RUN OR PROVER SI2E 2 inches

ORIFICE $128 __3/32  _inches

NrBLE Paara® ens = R

"SEPARATOR CONDITIONS: HP SEP psig, *f LP SER psig, *F
CONDENSATE PRODUCTION RATE BLI per hour TO1AL _ Ebi

WATER PRODUCTION RATE £bl per hour 10744 Bbt
FINAL FLOWING WELLHEAD PRESSURE: TUBING CASING 1286 psig




GAS WELL DELIVERABILITY TEST- FIELD NOTES

PAGE } OF 5 __

welL Name . #1 Glen Dy IOCATION W
Endicott '
FIELD OR AREA — POOL OR IONéd"SJ.ng
PERF./OPEN .HOLE INTERVAL _42807-4400° PRODUCING THROUGH : 0Ex 0D annuiws T3
wELL BLOWN FOR . minvies SPRAY: WATER/CONDENSATE CLEAR N minutes
DATE SHUT-IN | TIME _ TOTAl SHUT-IN TIME howes
SHUT-IN NO.1 {INITIAL) REMARKS
cg:g;&iuv! wnmnb_:lﬂsmt
- Lddl WELLHEAD
SATY TimE TimE (1
- — UNING Casing | ERTEASIURE All pressures DWT
- o unless otherwise
10-28~82 9:25&* 1467 36 indicated.
FLOW NO.! WELL OPENED AT 2330 am FORK 10-28 10 .82
WELLHEAD PRESSURE METER Ok PROVER DATA
pets Time CunuLATIvE s TEMotRAIURE
'lfi\:m“ TUBING CASING- .r smoc’r.:.tssuu q:‘r::'tnggu TEMPERATURE
o)
10-28 | 9:302 1467 36
9:45 1/4 1445 40°
10:00 1/2 1432 41°
10:15 3/4. ] 1421 42°
10:30 1 1412 43°
1ETER RUN OR FROVER S12E 2 inches ORIEICE S1ZE _1/16  inches
. [ ]
£IPLRATOR CONDITIONS: HP SEP. psig , *F LP SEF pyig, v F
CONDINSATE PRODUCTION RATE Bbl per hour TOTAL Bb!
WATER PRODUCTION RATE Bb! per hour 101AL Bb)
1412 .
FINAL FLOWING WELLMEAD PRESSURE: TUBING — CASING piig N
ELL SHUT-IN AT o A/ PM 19 TOTAL FLOW TIME Z . hours

Pmer e om - = ..m o mmsss.e RS

e eraREEATHERS a8] BE OETAINED UFSTREAN OF ANY (n(EiNG DEVICE

D=-10



GAS WELL DELIVERABILITY TEST CALCULATIONS
(BASE CONDITIONS = 14.65 psio ond 60°F)

WELL NAWE ¥l Tiffany ocation _Endigott  w__
ppOlL Ok ZONE FINAL DATE OF TEST w__
GMPLIFIED ANALYSIS |
:mmo‘g-;:no-a%lt&ﬁ:uswu carc meas) .2.:::2-3 g,:':::gﬁ.'l "ow:.:::'q' RESULTS
ot | __]__ 1482 | X} 2196
Cnowt | 1 1427 X
swoteme | 1 1446 X
(howz |1 1301 X psic
[ snw |1 1362 X
Chows |1 1066 X
surem |1 1210 X
[owa |1 636 x| 404 1060 518 |
T AODF [MMsctd)
EXTENDED 115 5 112
.'.'_‘.°."l’__._._'.._...._..._.._._..._3......__.._1.2...5._ _ 9.4
St (sze—g¥apRT
LIT (@) ANALYSIS {SEE NOTE ON REVERSE) '
burano savpract mmtssone | ¥ X Fow BaTE gl AV /a a? bY-ba?
INITIAL —— T
SHUT-IN I Y
fow
SHUT-IN
tow?
SHUTN
HO\H; 1771
SKUT-IN ~
MD::_-_—
01218y
IXTENDED
HLOW
HNAL
$HUL N
RESULTS
DIsCa ———— o
RDED FOINT TRANSIENT FIOW: ¥y — ¥, * o,q+ba?
Nz ‘I’. t MMpsiot/cp ie - Pop E- q * q2
Aq" 2 - 5 - = «b 2
ceo: g Za'— e TAY . $TABILIZED FLOW: W, v, oq ¢ ba
) NZg? - 2q Za )
: N ie. -¥, ¢ q + a
B NI AY - ZTqlioy s .
N Ze? - Zela DELIVERABILITY:
(EXTENDED q s %‘b[-o o/o’ «2b {¥, - ¥, ) :]
FLow) a\bz qt be
AV - be? PP T Yal abherld
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10-28-82

10-29-82
10-30-82

11-2-82

11-20-82

Energy |l e
P.0. Box 3N
SStorage

. NY 16811
Wentures! »e zam

#1 Tiffany - Flow Test

Met Glen Tiffany. Checked well site.
Casing pressure - 1460 psig (Gauge)
Rigged up for flow test. Chart on @ 9:20 a.m.

DWT - 1467 psig @ 9:25 a.m. Start flow
test at 9:30 a.m. with 1/16" plate.

Complete 4th flow rate @ 4:30 p.m. with
3/16" plate and start stabilization flow
with 1/16" plate.

Watched pressure - well did not stabilize.

Watched pressure - well did not stabilize.
Changed recorder to 7 - day clock.

Found pressure decreasing 2 psi/hr. -
considered stabilized. Recording pen
on chart will not go below 130 psi
because of interference by second pen.
Took gas sample for analysis.

Shut well in at noon for pressure
build-up. Removed flow test equipment.

Installed recorder for pressure build-up.
Watched pressure for 3% hours.

Removed pressure recorder and took DWT.
Left gauge with Glen Tiffany to take

periodic pressures on well.

DWT - 692 psig; recorder - 690 psig;
gauge -~ 700 psig.

D-12



= «Jﬂiﬂﬁl; ﬂ:@:g" I0ME TOTED ANOUNTS AND KINDS OF FLUSDS PRODUCED DUNING TESY
- - .
o N/A s, . w 3 :

EE s, e h,

ad

- hes. ftote '

RECORD OF FORMATIONS PENETRATED
FORMATION TOPS OK REMARKS
DEPTHS ROCK TYPE (Gas and 0N Shows, Water Type and Quantlty, eic)
- Bedrock

4100 - 41€5 Shale, park qrey,| moderately calcaregQug

4185 - 4200 shale, Black, slightly calcareous, trace pyrife i
200 - 4254 as above with 2% white calicte vein fillings (hoth clear and

white opaque calkite) .

4254 -~ 4280 s abova; ghale honcalcareous ]
4280 — 4305 Shale as above nolvhite calgita. scattered pycite

305 - 4315 shale as above sllightly calcareous

4315 -~ 4426 Shale, g _ag lers

ogcasicpal t
4426 - 4457 Onandaga
4430 Bentonjte
3453 |Limestone, light hray
4457 Driller TR
INSTRUCTIONS

A. One{l)copy of Form 85-15-7 shail be flied with the Buresu of Mineral Rencurces, New York State Department of Environmental Conservation,
Regional OMice, 129 South Strest, Olean, Now York 14760, It shall be Hiwd within 30 days aiter the completion of the operation by any
cwmer or operator whe has received & permitfrom the Bureau of Minerat Rasources to deill, deepen, plug back or convert & well for production,

input, storage of disposal.
8. Fill out Form 35-15-7 for aach well In the following mamer:
1. Genseal Well Information, FIN out this saction for aach well rapcrted.

2, Dxilling and Coring.
2. For new walls give comphie detally of deilting and coring.
b. For ol walls give only tha detalls of deapening, plugaing beck and corlng.

1, Logs, Casing, Pre-Completion Tasts, Treatment br Stimulation. Give oaly detalls of work done during this opetatim.
&, Fins) Completion and initial Preduction. Detall ai) zones open and Initis! production from a¥l zenes open after the well Ia completed

o recomplated. .
5. Mocord of Formations Penairsted. Plaase report the 1ops of fommations; H Aot svailable, dascribe the rock type, Ales report the depths
at which:
EN lmsmof’sudlmlomd“m ks Ot astimates of vol
h.mmtltlnolrmhmnﬁm(lmmh:hhdlwuwwmmuﬂpuﬂbh.nmoﬂumms
capacity of these zonas.

C. Form 85-15-7 may be aithe hand printed o typawrition and shell be signed by & responsidle Indiyidus! whe has full and correct knowledge
of the facts stated and mamﬁwhmimw-

D-13



- NEW YORK STATE DEPARTMENT OF £NVIRONMENTAL CONSERVATION
SUREAU OF MINERAL RESOURCES '
WELL DRILLING AND COMPLETION REPORT
OPERATION TYPE ] TYPE WELL COMPLETED DO NOT WRITE #N SHADED
1% New Wall ] Deepening EXrroducing ] Obwervation
) Plug Back ) Conversion 3 Inpit £} Pry Hole
FLUIDS FRODUCED O INJECTED .| SPECIAL WELL USE R
= ool - ke [ ¥aste [ Secondary Recovery [ Stotage
- & Cas ) Fresh Water [0 Water Supply 3 Disposal
-] OFERATOR WFLETION TVR
= 1 [ Single Reservolr
. - Arlington Exploration Company 2 ] Multiple Reservoles
o | coumry TOWN
2 Tioga Owego’
ol 75T WELL NO,
= Glenn 0. Tiffany 1
& [ TSCATION SECAFTION
Satq 42°06'36" Long: 76°06'04"
@ I'envation v £ Demick Floor | FIELD MAME
1145 ft. 2 [ Xally Bushing| POOL MAME ==
FORMATIONS COMPLETED DWLLING CONTRACYOR
Marcellus Shale H.L. Murxr Prilling Co.
DATE DIILUNG COMMENCED | DATE DEILLING COMPLETED DEILLING SAWPLES WERE COLLECTED FOR THE
2 Monih 8 Day 16  weu 82 uoth 8 21 yeurB82 SFATE 4 Iy ves 1[N0
« 5 [WELL DEILIED WITH CASLE TOOLS WELL DRILLED WITH ROTARY TOOLS ROTARY DMLUNG FLUID
2% [romN/A nlrow 0 mw 4453wl 1OMe  agaan s
' § WELL CORED CORE RECOVERY 1, | COms wERE
Z2° [ n/a B8 [ N/A #.| 'O lsbAnlyzed 2 [)Described
] DRILLERS TOTAL DEPTH UG BACK TOTAL DEFTH rmau. CORES  From ft. to, .
i 4453 u.l M/A .| - N/A  tom . to
CHECK DRILLING LOGS COMMILED
§ 10 Drilers Log 2 [XSamplelog 3 [XOvilling Time X7 Others (Specity) Hot wire
S [CHECK OTHIR LOGS RUN
1X) Gamma Ray-Newtron a3 Temperatwe 3 [ Caliper [ Othery (Specily) Noise, Density :
€T, TOP CEMENT PUMPED,
| e SITE (0 D) DEPTH SET CASING PULLED | AMOUNT CEMENT v DR DE ComCLATED
SURFACE: in, . . k £ . i
%wﬁ X "Bfﬁ i:. 11 . N/A tt. 150 Jq¥urtace o cuiculated
§ INVERMEDIATE ’ in. ft, fl. sk, .
2 [ORwATER N/A i i, [ sk, ft.
O [smiNGs In, f, A sk "
PODUCING L w| 4448 ®| N/A N 430% sk Wi circulated
*subsequently squégjed cement in
LINERS In. ft. | a k 2500t . ta_surfacs
a | DATE FENAL COMPLETION WELL COMPLETED OFEN WOLE
S | woem 12 by 19 v 82 |Fom N/A hto  N/p h.
25 [FiRFoRATED iNTEWVALS NO. OF SHOTS | FERFORATED INTEIVALS {Cont'd) NO. OF SHOTS
5: 4280 o to 4$390,25n. 13 . te ft.
= it. 1o it, .o f.
" d it. to fr. Hto n.
SHOT, ACID, DETAILS OF TREATMENT
i LONES TREATED FRAC, EVC. Tinds and Ameunis of Matwials, Kates, Presswes, Dates, Eic,
®*
,2_ 4280 .1 4390,25M] Prac 9/20/82 60,000 1bs,. sand; 50,000 gals
i ; it to . 75 guality N, foam; average rate
- - - . -
[ £ . .
E 10 @ 12 Bbls foam: ATP 3268 psi;
2 - ISIP 2550
s tt. 10 n. .
Fr R . - - S
=
= : fl. to it L
-l —- .
=~
AR futo " S -
L .o . b yiee
= Tivei oF 1e5 rmgr'mc ;:r.-ﬂ mu"w o om A Sate  SICH St Time DATE OF TEST DURATION OF TEST
b bl ngi ¢ Jire NE S IOw, 0 ANRPF N ol of 0 wle -
c g i QI 16, N/ pw ot oy 146700 720 | 10/20-11/2/82 115.%,,
| E 2 |oh rRGDUFTION WATER PRODUCTION [CAS IROTDUCTION METHOD USED TO MEASURE GAS PRODUCTION
2o ¢ . i i € 4
. d i N/A ~ Sbis/Day N/A Shls/Day 9.4 Wel/Day 1B Orifice Meter 2 (] Pitot Tube 2 [J Estimate
i_ ' hereby l rm -mdu pengity of perjury that information provided on this form is true 10 the best of my knowledge and belled, Filse slatements made herein are
| pemshabdle Class A,misdtmanot pursuant 1o Section 210,45 of the Penal Law,
TiTLE, . loénh 9/83
g £W/I}r34«/ I Vice President
) lﬁz wm 17, ~ SEE REVERSE SIDE FOR INSTRUCTIONS -
Y
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ARLINGTON EXPLORATION COMPANY

SUMMARY s PRODUCTION & PRESSURE INFORMATION

GLEN TIFFANY #1

Est. formation pressure

Flowback water recovery

Flowback water recovery per hr,, avg.
Per cent nat. gas, last reading to date
Best value of shut in pressure

Pressure buildup, psi/min., avg.(9/22)

Flow Rates
Final open flow
Per cent nat. gas

Final open flow, nat. gas
Estimated first yr. production, avg.

D-15

1900 psi.
152 bbils,
7.9 bbls/hr.
ha%

1300 psi.
1.8 psi/min.

39 MCFD

bz
17 MCFD
12 MCFD

9/25/82



