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TECHNICAL REVIEW WORKGROUP MEMORANDUM
To:  File
From: Mirza Baig

Re: Review of open-hole logs made during the drilling of Environmental Disposal Systems
Well No. 2-12 (MI-163-1W-C008)

Date: October 3, 2002

Well No. 2-12 Construction:

ELEMENT _DIAMETER, WEIGHT, | MATERIAL DEPTH,

inches Ibs/ ft feet
Conductor
Surface casing 16 - 60 H-40 Steel 177
Intermediate casing 13.375 48 H-40 Steel 598
Intermediate casing 9.625 36 Steel 1444
Long string casing 7 26 K-55 Steel 3563

7 0.25" | Hastelloy C-276 3983
Tubing 45 Fiberglass
Packer 3965
Top of fill
Open hole | 8.75 5
Confining zone Utica, Trenton, Black River 2639-3367
Arrestment interval Glenwood, ‘Trempealeau, Franconia 3805-3835
Injection interval Mt. Simon and Lower Eau Claire Sandstones 3934-4442
Introduction

This, largely qualitative review of the stratigraphic section is the result of review of the open-hole
logs run in EDS #2-12, core analysis, and the drilling logs. The completion report for EDS 2-12
does not meet the regulatory requirement at 40 CFR 146.66(a) that a descriptive report based on
the required logs and tests be prepared and submitted by the permittec. The completion report is
a descriptive report of the well construction process only. No interpretation based on E-logs and
geologlst log is performed in the report. :
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effective sand has neutron porosity greater than 10%. The porosity log shows similar values in
the same sections. It would appear that the log should be adequate for identifying effective sand
intervals and perhaps for estimating permeability.

Franconia/Dresbach

The Dresbach (3886 feet MD, 3884 TVD) and Franconia (3837 feet MD, 3835 TVD) and
overlies the Eau Claire, and has a sandy section at the top, but this sand is probably very tight,
impermeable for injection therefore a good non impervious or confinement zone.

Trempealeau

The Trempealeau (3812 feet, MD, 3610 TVD) is predominantly very finely crystalline dolomite
which becomes shally in the middle of the formation. This sort of rock is good for confinement
because, if intact, the dolomite is very dense and nearly impermeable. The shalyness helps seal
any fractures which do exist. The borehole televiewer log shows a group of near vertical
fractures between and feet.

Glenwood Shale

The Glenwood (3807 feet, MD, 3805, TVD) is a thin, widespread shally section above the
Trempealeau. It is correlative to the St. Peter Sandstone in other parts of the Midwest. Shale
sections tend to be plastic and seal fractures, but this well found a shally limestone section. The
Prolog shows that fracture pressure gradients are sufficiently higher than those in the underlying
Trempealeau so that any fracture propagating upward, would probably not penetrate the
Glenwood and overlying Black River which has a relatively high fracture pressure gradient.

Black River / Trenton

The Black River (3369 feet MD, 3367, TVD) and Trenton (2957 feet MD, 2955 TVD) are
usually undifferentiated in the subsurface. They are carbonates which generally have low
porosities except for the uppermost Trenton Formation. The Trenton indicates presence of gas
from 2983 feet to 3038 feet but it is tight. The zone between 3490 feet MD to 3350 feet MD
and from 3290 feet MD to 3240 feet MD on bore-hole imaging log appears to be highly vugy and
leached. Several other sections show vugy segments and also horizontal breaks. This is a good
confining rock if not fractured. If completely penetrated by fractures, those fractures may be
transmissive. There appear to be two parallel fractures between 3255 feet MD and 3260 feet MD
feet and at 3113 feet MD. The traces of these fractures do not appear to be continuous across the
well bore so it is likely that they are only slightly open. The nature of fractures and their ability
to transmit fluid is difficult to ascertain. Any understanding of the distribution of the fractures
and their structural behavior on a local or regional basis will require more extensive data and
study. :

Utica Shale : : ‘ - " , -
The Utica Shale (2640 feet MD, 2639 TVD) overlies the Trenton. It is about 316 feet thick,
blocky, but fairly hard gray shale. One of its most notable characteristics is its high fracture




Review of logs of
EDS 2-12

- September 6, 2002
Page 5 of 8

The Bois Blanc (547 feet) is a cherty transition zone at the base of the Sylvania Sandstone.

Sylvania Sandstone

The Sylvania Sandstone (401 feet) is a thick, porous, permeable sandstone at the base of the
Detroit River Group. It was used as an injection zone during the construction of storage caverns
at the Sun Pipe Line facility about a half mile from the EDS well site. It is the uppermost bleed-
off zone below the zone of USDWs. Analysis of the water made when Sun Pipe Line
constructed the storage caverns confirmed that the zone is not a USDW because the total
dissolved solids content is 25,000 mg/1 therefore, not fit for as a source of drinking water.

Detroit River Group

The Detroit River (151 feet) was drilled with no circulation of samples to the surface. The
formation is typically carbonate. The caliper log indicates that the hole was very irregular
between 150 and 200 feet below the surface, probably due to cavernous conditions. Casing was
set at 396 feet, near the top of the Sylvania Sandstone.

Dundee Limestone

The Dundee Limestone (104 feet) was only 50 feet thick, it has some porosity and a show of oil.
Although the water has an acceptable salinity for drinking, the hydrocarbons might make
treatment difficult. A surface casing was set at 119 feet, which is below the depth at which
circulation was lost while drilling the No. 2-12. Circulation was lost just below the casing shoe,
and circulation was not regained until the next casing was set at about 400 feet. Like the Detroit
River, the well is out of gauge through the Dundee and some cavern development is likely. The
samples which were caught are reported to have good shows of oil and gas. There have been
some attempts to produce oil and gas from the Dundee in the area.

Bell Shale
The Bell Shale (99 feet) may be represented by a thin layer of blocky, brown to very dark brown,
carbonaceous shale.

Glacial Drift

Glacial drift blankets the entire area. The Glacial Drift and Bell Shale, according to geologist log
extends from surface to a depth of 104 feet. In this area it contains a high proportion of
limestone gravel. This gravel probably makes the drift a viable reservoir for individual homes

Regulatory Requirements

Characteristics of the injection zone [146.61(c)(1)]

Although this review does not include tests of the capacity of the injection zone to accept
injection, examination of the logs indicates that there are significant porous, permeable zones in
the open-hole section. Examples are: 4,086 to 4,119 feet, 4,196 to 4,209 feet, 4,220 to 4,240 feet
4,304 to 4,321 feet, and 4,411 to 4,430 feet. Other thinner intervals also add to the cumulative
thickness of the porous, permeable section, so that there is a total of over 400 feet of effective
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Logs run upon installation of the long string casing [146.669(a)(2)(ii)(A)
Resistivity log, DLL-MSFL-GR- Delta-T, 4550 to 1436 feet;

Porosity log: CDL-CNL-GR, 4550 to 1436;

Caliper log: 4-arm caliper log-GR, 4550 to 1436 feet;

Cicumferential Borehole Imaging log-Gamma Ray log, 4550 to 2100 feet
Set 7 inch casing at 3983 to 3563.

Well-site Geologist’s Log
Includes sample descriptions, penetration rate, notations about drilling activities, visible shows of
hydrocarbons and records from the gas detector.

Cores of the confining and injection zones [146.66(b)

Full hole (four inch) cores from 2505 feet to 2535 feet (confining zone) and 4127 to 4148 feet
4245 feet to 4270 (injection zone). Measurements and calculations based on direct
measurements include maximum horizontal permeability and permeability in the direction
perpendicular to the direction of maximum permeability at intervals of one foot, vertical
permeability at the same depths, average grain density, porosity, and natural gamma ray activity.
Lithologic descriptions were also made.

Conclusions

The stratigraphy of the area is very suitable for the operation of deep injection wells, including
wells for the injection of hazardous wastes. The site meets the requirements of 40 CFR 146.52.
The Mt. Simon and Eau Clair sandstones comprise a good reservoir zone. The overlying strata
have varying qualities which make them effective in arresting pressure driven vertical movement
of liquids. Although a few vertical fractures were observed in the upper part of the Arrestment
interval, there is no evidence of fractures which cut across entire formations or which are
permeable over any significant distance. There are major bleed-of zones available in the White
Niagaran dolomite and the Sylvania Sands. The Utica Shale and Glenwood Shale are two major
permeability barriers in the confining zone and other shale interruption coupled with tight
carbonate formations appear to form an effective control for any fluid transmission vertically or
laterally from injection zone to the USDW.

The only testing of formation properties made during the construction of well #2-12 during
drilling, other than logs, was the cores. The cores provide an opportunity to measure formation
properties directly. General observations based on core measurements are included in the
descriptions above. More detailed information may be obtained from the core report.

Although this is not a detailed analysis of all of the information available, I believe that all
standards set by the regulations are met by the geology within which the wells are drilled. The
disposal zone is adequate for injection, it is overlain by strata with lower porosities and only
scattered permeability. These strata are not transected by known transmissive fractures. The
confining zone is thick and contains only a few short intervals where fractures are evident. These
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April 5, 2002

Mr. Harlan Gerrish — WU-163.
USEPA, Region 5

77 W. Jackson Boulevard
Chicago, Illinois 60604-3507

RE: Environmental Disposal Systems, Romulus, Michigan
Completion Report for Well No. 1-12 and Completion Report for Well No. 2-12
Subsurface Project No. 60D5295

Dear Mr. Gerrish:

On behalf of Environmental Disposal Systems (EDS), Subsurface Technology, Inc., is
pleased to transmit one copy of each of the referenced reports.

Please do not hesitate to contact Mr. Doug Wicklund of EDS at (248) 642-4214 if you
have questions about the reports.

Sincerely,

Nancy L. Niemann
Senior Geologist

NLN/tjp
Enclosures

¢: Doug Wicklund, EDS

gerrish ltrl

1 ' Subsurface Technology, Inc.

\ 7020 Portwest Drive Suite 100 Houston TX 77024
| 713/880-4640 Fax 713/880-3248 1-800-535-4105
www .subsurfacegroup.com
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EXECUTIVE SUMMARY

Environmental Disposal Systems, Inc. (EDS) submitted a Class I Hazardous UIC well
permit application to the United States Environmental Protection Agency (USEPA),
Region 5, on May 28, 1996.

The USEPA granted approval to construct and operate Class I Hazardous Injection Well
No. 2-12 (Permit No. MI-163-1W-C008) on April 24, 1998.

Field operations commenced on September 27, 2001, with the construction of the drilling

his “zero” point was 8 feet above ground level?)

S J— i, e

A rotary drilling rig was moved on site and a 20-inch surface hole was spudded on
October 7, 2001. The 20-inch surface hole was drilled to 178 feet and 16-inch conductor
casing was set and cemented in place at 177 feet.

A 9-1/2-inch pilot hole was drilled to 197 feet, at which point a lost circulation zone was
encountered. Attempts were made to regain circulation with limited success and a 14-
3/4-inch hole was subsequently drilled to 642 feet. The hole was opened to 17-1/2-inches
to a depth of 602 feet. A 12-1/4-inch pilot hole was then drilled to 655 feet and
geophysical logs were run. A 13-3/8-inch diameter surface casing was installed at a
depth of 598 feet and cemented in place.

A 12-1/4-inch hole was drilled to a depth of 1450 feet and geophysical logs were run. A
cement bond log was run over the length of the 13-3/8-inch surface casing prior to the
installation of the intermediate casing string. The 9-5/8-inch intermediate casing was
installed at 1444 feet with cement circulated through the annular space to the surface with
good cement returns. The casing was successfully pressure tested to 1000 pounds per
square inch (psi) prior to drilling out the cement and float equipment.

An 8-3/4-inch hole was drilled to a depth of 2505 and a core was obtained from 2505 feet
to 2535 feet. The core hole was reamed out and a second core was obtained from 4127
feet to 4148 feet. The core hole was reamed out and a third core was obtained from 4245

st
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