
Tennessee Valley Authority, 1101 Market Street, LP 5A, Chattanooga, Tennessee 37402-2801

August 4, 2008

10 CFR 52.79
U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

In the Matter of ) Docket No. 52-014 and 52-015
Tennessee Valley Authority )

BELLEFONTE COMBINED LICENSE APPLICATION - RESPONSE TO REQUEST FOR
ADDITIONAL INFORMATION - GROUNDWATER

Reference: Letter from Joseph Sebrosky (NRC) to Andrea L. Sterdis (TVA), Request for
Additional Information Letter No. 067 Related to-SRP Section 02.04.12 for the
Bellefonte Units 3 and 4 Combined License Application, dated July 7, 2008

This letter provides the Tennessee Valley Authority's (TVA) response to the Nuclear Regulatory
Commission's (NRC) request for additional information (RAI) items included in the reference
letter.

A response to each NRC request in the subject letter is addressed in the enclosure which also
identifies any associated changes that will be made in a future revision of the BLN application.

If you should have any questions, please contact Thomas Spink at 1101 Market Street, LP5A,
Chattanooga, Tennessee 37402-2801, by telephone at (423) 751-7062, or via email at
tespink@tva.gov.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on this ___Lday of , 2008.

JAtrA. Bailey
V Presideteneration Development
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NRC Letter Dated: July 7, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.04.12-06a

During the May 13-16, 2008, hydrology site visit TVA indicated that it would make several
changes to the application to clarify, issues associated with the ground water review. These
clarifications are described below. TVA should provide a commitment or a schedule for when
these changes will be made to the Bellefonte COL application. At the beginning of the question
there is a cross reference to the item number contained in Attachment 5 of the May 13-16, 2008,
hydrology-related safety site trip report dated June 12, 2008 (ADAMS accession number
ML081610308).

a) Attachment 5, item 2, of the May 13-16, 2008 trip report stated that TVA should provide a
subject matter expert (SME) to identify the local water users including those around Town
Creek. The applicant stated that the State of Alabama does not require registration of
groundwater wells and that the wells on the other side of Town Creek are generally located in
a formation distinct from the formation on the plant side of Town Creek. According to the
applicant the closest large capacity well (Hollywood #2) is over 2 miles away and has been
abandoned.

Commitment: TVA is to identify location of the discussion of the wells in a separate formation in
the final safety analysis report.

BLN RAI ID: 643

BLN RESPONSE:

The Town Creek Embayment exhibits strike-oriented erosional development along the more
soluble belts of the lower Stones River Group and Upper Knox formations and separates the BLN
site from the adjacent community and its private wells. The Knox Group underlies the Stones
River Group and outcrops to the northwest side of the Town Creek Embayment near the
reservation boundary (FSAR Figure 2.5-230). The Knox/Stones River Group contact dips
beneath the BLN site toward the southeast and away from the residential areas across the Town
Creek Embayment (FSAR Figure 2.5-231); therefore, the private water wells are completed in the
Knox Group and cannot be completed in the Stones River Group.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

I. COLA Part 2, FSAR, Chapter 2, Subsection 2.4.12.2.4.2, 1st paragraph, will be revised to add
the following as the new second paragraph:

As discussed in Subsection 2.5.1.2, the Town Creek Embayment exhibits strike-oriented
erosional development along the more soluble belts of the lower Stones River Group and
Upper Knox formations and separates the BLN site from the adjacent community and its
private wells. The Knox Group underlies the Stones River Group and outcrops to the
northwest side of the Town Creek Embayment near the reservation boundary (Figure 2.5-230).
The Knox/Stones River Group contact dips beneath the BLN site toward the southeast and
away from the residential areas across the Town Creek Embayment (Figure 2.5-231);
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therefore, the private water wells are completed in the Knox Group, cannot be completed in the
Stones River Group, and thus do not withdraw groundwater from the same geologic formation
associated with the BLN.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

None
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NRC Letter Dated: July 7, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.04.12-06b

b) Attachment 5, item 3, of the May 13-16, 2008 trip report stated that TVA should provide a
subject matter expert (SME) to describe the evidence for the existence of perched or semi-
perched conditions at the site. The applicant stated that the terms 'perched' and 'semi-
perched' do not well represent the conditions at the site.

Commitment: TVA will document changes to the final safety analysis report to eliminate the use
of these terms.

BLN RAI ID: 644

BLN RESPONSE:

The use of the terms "perched" and "semi-perched" in Subsection 2.4.12.1.2 was determined to
be inappropriate in defining the subsurface hydrologic conditions at the BLN site. Field
investigations show no evidence of an unsaturated zone below the first groundwater
potentiometric surface; thus, no perched water or semi-perched groundwater zones are apparent.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

1. COLA Part 2, FSAR, Chapter 2, Subsection 2.4.12.1.2, eighth paragraph, last sentence, will
be revised from:

However, the rate of water recharge into the epikarst aquifer is much greater than the
drainage rate provided by the epikarst and bedrock fractures, joints, and solution channels,
resulting in perched or semi-perched conditions.

To read:

However, the rate of water recharge into the epikarst aquifer is much greater than the
drainage rate provided by the epikarst and bedrock fractures, joints, and solution channels.

2. COLA Part 2, FSAR, Chapter 2, Subsection 2.5.4.5.2.2, second paragraph, will be revised
from:

Based on information gathered from monitoring wells screened above the rock surface, there
is a water table trapped in the soil zone (perched water). In the Unit 3 area, the maximum
perched groundwater level is about elevation 605 ft. At Unit 4, the maximum level is at about
elevation 615 ft. Table 2.5-243 shows this information. Additional information regarding
groundwater conditions can be found in Subsection 2.5.4.6.

To read:

Based on information gathered from monitoring wells screened above the rock surface, there
is a water table in the epikarst aquifer as discussed in Subsection 2.4.12. In the Unit 3 area,
the maximum groundwater level in the epikarst aquifer is about elevation 605 ft. At Unit 4,
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the maximum level in the epikarst aquifer is at about elevation 615 ft. Table 2.5-243 shows
this information. Additional information regarding groundwater conditions can be found in
Subsection 2.5.4.6.

3. COLA Part 2, FSAR, Chapter 2, Subsection 2.5.4.6.1, 1st paragraph, Ist through 4th sentences,
will be revised from:

Information on groundwater conditions was collected from boreholes at the time of drilling
and from monitoring wells with long-term water level readings. Monitoring wells were
installed, at locations shown on Figure 2.4.12-212, in groups of two or three wells that
penetrate to different depths. The wells were denoted A, B, or C depending on the depth of
penetration with A being the shallowest. The A-series wells were installed with the screen
interval in the soil, above the rock to allow checks of potential perched water.

To read:

Information on groundwater conditions was collected from boreholes at the time of drilling
and from monitoring wells with long-term water level readings. As discussed in Subsection
2.4.12, there is a shallow epikarst aquifer underlain by the bedrock aquifer. Monitoring wells
were installed, at locations shown on Figure 2.4.12-212, in groups of two or three wells that
penetrate to different depths. The wells were denoted A, B, or C depending on the depth of
penetration with A being the shallowest. The A-series wells were installed with the screen
interval in the epikarst aquifer above the bedrock, to allow checks for water occurrence and
fluctuation in the epikarst aquifer.

4. COLA Part 2, FSAR, Chapter 2, Subsection 2.5.4.6.1, 4th paragraph, first two sentences, will
be revised from:

Monitoring wells terminating at different depths indicate that independent and varied
piezometric levels may exist in a given profile. Typical causes of this are perched water
conditions and the nature of the joint connectivity in the bedrock.

To read:

Monitoring wells terminating at different depths indicate that independent and varied
piezometric levels may exist in a given profile. Typical causes of this are the greater porosity
in the epikarst aquifer relative to the bedrock below and the nature of the joint connectivity in
the bedrock.

5. COLA Part 2, FSAR, Chapter 2, Subsection 2.5.4.6.1, 5t" paragraph, first sentence, will be
revised from:

The groundwater records from shallow wells screened only in the soil reflect perched
groundwater conditions above the bedrock whereas those from deeper wells reflect
groundwater conditions within the bedrock.

To read:

The groundwater records from shallow wells screened only in the soil reflect groundwater
conditions in the epikarst aquifer above the bedrock whereas those from deeper wells reflect
groundwater conditions within the bedrock.
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6. COLA Part 2, FSAR, Chapter 2, Subsection 2.5.4.6.1, 6"' paragraph, 3rd and 4th sentences,
will be revised from:

Based on these limited data, the perched groundwater near Unit 3 fluctuates between
elevations lower than 601.1 ft. to elevation 605.2 ft. With respect to top of rock elevations,
the perched groundwater is 3.4 to 9.4-ft. above the top of rock.

To read:

Based on these limited data, the groundwater in the epikarst aquifer near Unit 3 fluctuates
between elevations lower than 601.1 ft. to elevation 605.2 ft. With respect to top of rock
elevations, the groundwater level in the epikarst aquifer is 3.4 to 9.4-ft. above the top of rock.

7. COLA Part 2, FSAR, Chapter 2, Subsection 2.5.4.6.1, 7"h paragraph will be revised from:

For the two A-series monitoring wells near Unit 4, the highest recorded groundwater elevation
is 614.7 ft., and the lowest recorded level is 605.1 ft., corresponding to 4.5-ft. to 10.7-ft.
above the bedrock.

To read:

For the two A-series monitoring wells near Unit 4, the highest recorded groundwater elevation
in the epikarst aquifer is 614.7 ft., and the lowest recorded level is 605.1 ft., corresponding to
4.5-ft. to 10.7-ft. above the bedrock.

8. COLA Part 2, FSAR, Chapter 2, Subsection 2.5.4.6.3, 2nd paragraph, last sentence, will be
revised from:

Lowering of the perched groundwater in the soils is not expected to cause settlement of
adjacent ground because the soil overlying the bedrock is mostly composed of stiff
overconsolidated clays and the amount of water level reduction is slight.

To read:

Lowering of the groundwater in the epikarst aquifer is not expected to cause settlement of
adjacent ground because the soil overlying the bedrock is mostly composed of stiff
overconsolidated clays and the amount of water level reduction is slight.

9. COLA Part 2, FSAR, Chapter 2, Subsection 2.5.4.7.4, 5"' paragraph, will be revised from:

The groundwater table at the site occurs in the residual soils slightly above the bedrock
surface. The groundwater table elevation is laterally variable based on groundwater
measurements in both monitoring wells screened in the residual soils and the bedrock as
described in Subsection 2.5.4.3. In the proximity of Unit 3, groundwater was measured in
boreholes at approximate elevations ranging from 601 to 596 ft. In the proximity of Unit 4,
groundwater is measured in boreholes at approximate elevations ranging from 612 to 601 ft.
Based on information gathered from monitoring wells screened above the rock surface, there
is a water table trapped in the soil zone (perched water). In the Unit 3 area, the maximum
perched ground water level is about elevation 605 ft. At Unit 4, the maximum level is at about
elevation 615 ft.

To read:

The groundwater table at the site occurs in the epikarst aquifer slightly above the bedrock
surface. The groundwater table elevation is laterally variable based on groundwater
measurements in both monitoring wells screened in the residual soils and the bedrock as
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described in Subsection 2.5.4.3. In the proximity of Unit 3, groundwater was measured in
boreholes at approximate elevations ranging from 601 to 596 ft. In the proximity of Unit 4,
groundwater is measured in boreholes at approximate elevations ranging from 612 to 601 ft.
Based on information gathered from monitoring wells screened above the rock surface, there
is a water table in the epikarst aquifer. In the Unit 3 area, the maximum ground water level in
the epikarst aquifer is about elevation 605 ft. At Unit 4, the maximum ground water level in
the epikarst aquifer is at about elevation 615 ft.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

None
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NRC Letter Dated: July 7, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.04.12-06c

c) Attachment 5, item 6, of the May 13-16, 2008 trip report stated that TVA should provide a
SME to explain the large variability in wells WT2 and WT5 (and WTI?) during the 1970s
seen in Fig. 2.4.12-211. In response the applicant stated that the variability was a result of
construction activities and dewatering. Excavations occurred between 1974 and 1975 and
were documented in photos of the excavation activities. The applicant also stated that the
flood in 1973 may have affected water levels.

Commitment: TVA will change the application to indicate that the historical data in Figure
2.4.12-211 is not inconsistent with the applicant's conceptual model of the groundwater
conditions at the site.

BLN RAI ID: 645

BLN RESPONSE:

The WT series wells were installed in 1973 with the construction of BLN Units I and 2
commencing in September, 1974. Variability of the water levels in the WT-series wells in 1974
through 1976 was attributed to construction activities during the building of BLN Units I and 2.
Fluctuations in groundwater levels prior to 1974 are not explained in historic documentation;
however, the pre-construction groundwater hydrologic system has been modified and is no longer
applicable to the evaluation of present groundwater conditions. Therefore, the pre-1974
groundwater conditions were not considered during the present evaluation. The FSAR text will
be modified to clarify this position.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

COLA Part 2, FSAR, Chapter 2, Subsection 2.4.12.2.3, 41h paragraph, will be revised from:

Long-term groundwater level fluctuations were observed monthly in bedrock monitoring wells
WT1 -WT6 between January 1973 and February 1993 (Reference 205). Historic groundwater
level elevations in monitoring wells WT1 -WT6 are presented in Table 2.4.12-202 and graphically
illustrated in Figure 2.4.12-211.

To read:

Long-term groundwater level fluctuations were observed monthly in bedrock monitoring wells
WT1 -WT6 between January 1973 and February 1993. Historic groundwater level elevations in
monitoring wells WT1 -WT6 are presented in Table 2.4.12-202 and graphically illustrated in
Figure 2.4.12-211. Groundwater level fluctuations depicted from 1974 to 1976 are attributed to
construction activities associated with BLN Units 1 and 2.

8



Enclosure
TVA letter dated August 4, 2008
RAIs

Fluctuations observed prior to 1974 are not associated with construction; however, due to the
permanent changes in the subsurface hydrology from the construction of the BLN Units 1 and 2,
pre-construction fluctuations in water level changes do not have an effect on the post construction
geohydrologic system and were not considered during this assessment.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

None
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NRC Letter Dated: July 7, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.04.12-06d

d) Attachment 5, item 7, of the May 13-16, 2008 trip report stated that TVA should provide
an SME to identify the 12 aquifer test observation wells. The applicant identified the figure
in the FSAR.

Commitment: TVA will provide coordinates of observation wells.

BLN RAI ID: 646

BLN RESPONSE:

The observation well location data (see FSAR Figure 2.4.12-212, sheet 2 of 2) is provided below:

Bellefonte Nuclear Plant, Units 3 & 4

Observation Well Location Data

NAD 83 (1992)

Alabama Mercator East

Designation Northing (ft) Easting (ft)

OW-1 1532758.0 628739.6

OW-2 1532723.1 628659.5

OW-3 1532669.0 628708.0

OW-4 1532751.6 628804.2

OW-5 1532819.5 628708.5

OW-6 1532631.7 628659.6

OW-7 1532793.7 628292.6

OW-8 1532706.9 628239.1

OW-9 1532802.3 628203.2

OW-10 1532835.4 628236.5

OW-11 1532839.7 628305.6

OW-12 1532780.6 628335.7

The response is PLANT-SPECIFIC.
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ASSOCIATED BLN COL APPLICATION REVISIONS:

No COLA revisions have been identified associated with this response.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

None
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NRC Letter Dated: July 7, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.04.12-06e

e) Attachment 5, item 10, of the May 13-16, 2008 trip report stated that TVA should provide
an SME to discuss the protocols by which samples were classified as soil, epikarst, or
bedrock and the methods used to conceptualize the lithology through various cross sections.
The applicant's SME described the characterization activities and stated the 'top of rock"
elevation is based on interpretation of the geotechnical boring logs by the geology expert. A
copy of the FSAR Appendix 2.BB was reviewed by the staff. Staff identified some boring
logs that were omitted from the document and possible revisions that were not included in the
document.

Commitment: TVA will provide a copy of the FSAR Appendix 2.BB that includes the latest
revision of boring logs for all boreholes.

BLN RAI ID: 647

BLN RESPONSE:

The complete set of boring logs for BLN will be included in a future revision of the BLN FSAR
as indicated in the Application Revisions section below.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

COLA Part 2, FSAR Chapter 2, Appendix 2BB will be replaced with the complete set of boring
logs provided in Attachment 02.04.12-06A.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

Attachment 02.04.12-06A
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NRC Letter Dated: July 7, 2008

NRC Review of Final Safety Analysis Report

NRC RAI Number: 02.04.12-06f

f) Attachment 5, item 11, of the May 13-16, 2008 trip report stated that TVA should provide
an SME to discuss methods used to estimate porosity and the depth of the abrupt porosity
change. The applicant self-identified an error in the porosity estimate. The applicant stated
that FSAR 2.5 describes the calculation of the porosity as the fractional length of voids and/or
cavities encountered divided by the length of the borehole, and the minimum fracture size in
this estimate was of 1/10 ft. The applicant stated that the two porosity values provided in the
FSAR were average values above and below the 20 ft. depth, but that there is no abrupt
change in porosity.

Commitment: TVA will advise NRC of the timeline for completing a revised analysis of porosity
and all calculations dependent on the porosity estimate. The applicant will provide a discussion of
the estimation of both "total porosity" and "effective porosity". The applicant will ensure that the
porosity is consistent with discussion in 2.5 regarding porosity.

BLN RAI ID: 648

BLN RESPONSE:

TVA's letter to NRC dated July 23, 2008, documents the actions taken to resolve specific action
items associated with the NRC Hydrology Related Site Visit Trip Report. Action Item 3 required
TVA to provide a revised porosity analysis. The Porosity Evaluation Section (2.0) of the
enclosure to the July 23, 2008, letter provided the requested information.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

COLA Part 2, FSAR Chapter 2 revisions are addressed in the above identified letter.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

None
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NRC Letter Dated: July 7, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.04.12-06g

g) Attachment 5, item 12 of the May 13-16, 2008 trip report stated that TVA should provide
an SME to discuss methods used to provide a conservative estimate of the hydraulic
conductivity. The applicant stated they will revise calculations and the FSAR to use the
highest conductivity value observed. The applicant provided copies of the pump test report
and the borehole packer test report which the staff reviewed.

Commitment: TVA will revise calculations and the FSAR to use the highest conductivity value
and agreed to provide the pump test data.

BLN RAI ID: 649

BLN RESPONSE:

TVA's letter to NRC dated July 23, 2008, documents the actions taken to resolve specific action
items associated with the NRC Hydrology Related Site Visit Trip Report. Action Item 3 required
TVA to provide a revised porosity analysis. The Introduction Section (1.0) and Attachment B,
Pump Test Data of the enclosure to the subject letter provides the requested information.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

COLA Part 2, FSAR Chapter 2 revisions are addressed in the above identified letter.

ATTACHMENTS/ENCLOSURES:

None
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NRC Letter Dated: July 7, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.04.12-06h

h) Attachment 5, item 22, of the May 13-16, 2008 trip report stated that TVA should provide
the correct citation for second complete paragraph on FSAR p. 2.4-50 (Reference 205 is
apparently incorrect). The applicant stated that the citation was in error and would be deleted
in future revisions.

Commitment: TVA will delete the reference in future revision.

BLN RAI ID: 650

BLN Response

The annotation for "(Reference 205)" was incorrect and will be removed from the text as shown
in the Application Revisions associated with the response to NRC RAI Number 02.04.12-06c.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

COLA Part 2, FSAR, Chapter 2, Subsection 2.4.12.2.3, 4th paragraph, will be revised as shown in
the response to NRC RAI Number 02.04.12-06c.

ATTACHMENTS/ENCLOSURES:

None
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NRC Letter Dated: July 7, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.04.12-06i

i) Attachment 5, item 23, of the May 13-16, 2008 trip report stated that TVA should provide
an SME to discuss the rationale for excluding wells completed in the soil zone in preparation
of groundwater piezometric surface maps. The applicant stated that soil zone water level
maps were not produced due to limited amount of data with water table in soil zone.

Commitment: TVA will clarify wording.

BLN RAI ID: 651

BLN RESPONSE:

Of the 14 groundwater monitoring wells screened in the soil zone (MW-I2XXa), seven (7) were
consistently dry (no groundwater observed in the well or water only within the end cap of the
well casing) or exhibited no, or slight, changes in water level over the monitoring period. Of the
three (3) aquifer test observation wells screened in the regolith, two (2) exhibited slow recharge
and no indication of definite equilibrium conditions.

Based on the lack of data for the wells installed in the soil zone, groundwater potentiometric
maps were not constructed.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

COLA Part 2, FSAR, Chapter 2, Subsection 2.4.12.2.3, 9th paragraph, last sentence, will be
revised from:

Because of inconsistent water availability, groundwater potentiometric surface maps were not
constructed for those wells completed in the soil zone.

To read:

Groundwater potentiometric surface maps were not constructed for those wells completed in the
soil zone because many of the wells were consistently dry (no groundwater observed in the well
or water only within the end cap of the well casing) or exhibited no, or slight, changes in water
level over the monitoring period, resulting in insufficient data points to construct contours.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

None
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Complete set of Core Boring Logs

to replace those currently included in

FSAR Appendix 2BB



MAJOR DIVISIONS GROUP TYPICAL NAMESSYMBOLS YIA AE

CLEAN * & GW Well graded gravels, gravel - sand

mixtures, little or no fines.
GRAELS GRAVELS , -

GRAVELS (Little or no fines) GP Poorly graded gravels or grave - sand
(More than 50% of t - mixtures, little or no fines.

coarse fraction is V
LARGER than the GRAVELS o1 N_ GM Silty gravels, gravel - sand - silt mixtures.

COARSE No. 4 sieve size) WITH FINES P W

GRAINED (Appreciable Clayey gravels, gravel - sand - clay

SOILS amount of fines) GCg mixtures.

(More than 50% of
material is CLEANSW Well graded sands, gravelly sands, little orCLEAN no fines.

LARGER than No. .

200 sieve size) SANDS SANDS
(More than 50% of (Little or no fines) Sp Poorly graded sands or gravelly sands.
oarse fraction i .. little or no fines.

SMALLER than
the No. 4 Sieve SANDS SM Silty sands, sand - silt mixtures

Size) WITH FINES
(Appreciable SC Clayey sands, sand - clay mixtures.

amount of fines) .

Inorganic silts and vetr) fine sands, rock
ML flour, silty of clayey fine sands or clayey

silts and with slipht plasticitv.
SILTS AND CLAYS •Inorganic clays of low to mediumSIT CL plasticity. gravelly clays, sandy clays, silty

FINE (Liquid limit LESS than 50) clays, lean clays.

GRAINED - OL Organic silts and organic silty clays of low
SOILSSOILS -- plasticity.

(More than 50% ot
material is MH Inorganic silts. micaccous or diatomaceous

SMALLER than fine sandy or silty soils, elastic silts.

No. 200 sieve size) SILTS AND CLAYS
(Liquid limit GREATER than 50) CH Inorganic clays of high plasticity, fat clays

O Organic clays of medium to high
, OH plasticity, organic silts.

HIGHLY ORGANIC SOILS ,, PT Peat and other highly organic soils.

-I.
GROUP

SYMBOLS
TYPICAL NAMES

SPT Split Spoon Sample

CME Continuous Soil Sample

UD Undisturbed Sample

GRAB Bulk Sample

ABBREVIATIONS

CHE - Chemical Analysis
CN - Consolidation test

GSZ - Grain size distribution test
H - Hydrometer test

PRS - Proctor test, Standard
PRM - Proctor test, Modified

SG - Specific Gravity test

TXD - Resonant Column /Torsional Shear
TXS - Triaxial test, Static
UC - Unconfined Compression test

WOR - Weight of Rod

NA - Not Applicable

ND - Not Determined
Correlation of Penetration Resistance

with Relative Density and Consistency
SAND & GRAVEL SILT & CLAY

No. of Blows Relative Density No. of Blows Consistency
.4 ~4 4

<4 Very Loose <2 Very Soft
4-10 Loose 2-4 Soft
10 - 30 Medium Dense 4-8 Medium Stiff
-- -- 1 1
30 - 50 Dense 8-15 Stiff

BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of two groups are designated by
combinations of group symbols.

> 50 Very Dense 1 15-30 Very Stiff
_ 1 > 30 [ Hard

Datum Reference Horizontal - NAD83 (1992)
Information Elevation - NAVD 88SAND GRAVEL

SILT OR CLAY F Cobbles BoulderFine Medium .Coarse Fine I CoarseII

No.200 No.40 No.10 No.4 3/4" 3" 12"

U.S. STANDARD SIEVE SIZE

KEY TO SYMBOLS AND DESCRIPTIONS
FOR SOIL LOGS

SMACTEC
NuSTART BELLEFONTE COL, Attachment C, Rev. 0, 6468-06-1299Reference: The Unified Soil Classification System, Corps of Engineers, U.S. Army Technical

Memorandum No. 3-357, Vol. I, March, 1953 (Revised April, 1960)



ROCK SYMBOLS AND NAMES

LIMESTONE OF IDS
S OF VOIDS

SHALE OPEN VOIDI) Note A - Water Level Data. Measured ground water levels during drilling are

summarized on the last page of the rock log. If there is no rock log ( borings
ending in -UDS or UDD) then the ground water levels are noted on the last
page of the soil log.

2) Suffix- Certain borings designations end in with a -PS, -A, -UDS, -UDD.
These represent borings offset up to 10 feet from the original locations for the
following reasons:

-PS, drilled specifically for logging of soil with P-S Suspension logging tool.
-A, make up hole due to obstruction or abandonment at original location
-UDS, Boring to obtain undisturbed samples for static tests
-UDD, Boring to obtain undisturbed samples for dynamic tests

WEATHERING (abbreviation) ROCK STRENGTH (abbreviation)

FRESH (F) - No visible sign of rock material
weatheIng; perhaps slight discoloration on major
diacontintijy surfaces.

SLIGHTY WEATHERED (SW) - Rock mass is
generally fresh with slight discoloration in rock fabric
Discontinuities are stained and may contain clay.
Decomposition extends up to I" into rock,

MODERATELY WEATHERED (MW) - Less than
50% of rock is decomposed. Significant portion of
rock shows discoloranon and weathering effects.

HIGHLY WEATHERED (HW) - Rock mass is more
than 50% decomposed. Rock can be broken by hand
or scraped with knife or pick.
COMPLETELY WEATHERED (CW) - Rock rnass is
completely decomposed but rock fabric and •r.ucture
may still be evident. Specimen is easily crumbled or
penetrated wisth knife or pick.

EXTREMELY WEAK (R0) - Can be indented with
difficulty by thrrbnail. May be fritable or moldable
with [roger prcssure.
VERY WEAK (R I) - Crumbles under firm blows wit
point of hammer. Can be p•aled by a knife.

WEAK (R2) - Can be pealed or scraped by a knife
with difficulty. Cannot be scratched by fingernail.
Shallow indentation made by firm blow of hammer.
MEDIUM STRONG (R3) - Cannot be scraped or
picked with a knife.
STRONG (R4) - More ftian one blow afgeologic
hammer required to fracture specimen.
VERY STRONG (RS) - Specimen requires many hard
blows of hammer to fracture or chip.

DISCONTINUITIES (abbreviations)

3)
Color descriptors in Lithology Section - Color code for soil (e.g. 5YR 5/8) is
based on Munsell Soil Color Chart designations (based on U.S. Dept. of
Agriculture Handbook 18). Color code for rock (e.g. 5B 5/1) is based on The
GSA Rock-Color Chart (The Geological Society of America)

IN-SITU TESTS

BHTV - Borehole televiewer
DH - Downhole logging
GJ - Goodman Jack test

NG - Natural Gamma logging
PA - Packer test
PS - P-S Suspension logging

B~j - Bedding joint PI - Planar joint
Bb - Bedding break Ro - Rough surface
Fa - Fault SI - Slightly rough
Jo - Joint Sm - Smooth surfao
Mb - Mechanical breakSt - Stepped joint
Sh - Shear break VR - Very rough
Ve - Vein Wa - Wavy joint
Apperture: He - Healed. Op - Open

Ti - Tight, Fi - Filled

GEOLOGIC UNITS (abbreviations)
NV Nashville Limestone. above the T3 bentonite
USR I Upper Stones River Limestone with shale interbeds

A ] Unit A (Stones River) Interbedded shale and limestone

B Unit B (Stones River) Limestone

C Unit C (Stones River) Shale with limestone interbeds
D Unit D (Stones River) Limestone

E Unit E (Stones River) Shale with limestone interbeds
F Unit F (Stones River) Limestone

LSR Lower Stones River Limestone with shale interbeds
Datum Reference Horizontal -NAD 83 (1992)
Information Elevation - NAVD 88

GENERAL NOTES FOR SOIL AND KEY TO SYMBOLS AND
ROCK LOGS DESCRIPTIONS FOR ROCK LOGS

3MACTEC
NuSTART BELLEFONTE COL. Attachment C, Rev. 0, 6468-06-1299



SOIL LOGMFC WLA REVISED BELLEFONT 02-21-07.GPJ VLA,GDT 3113107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299,,RZA •., SOIL LOG - Boring No. B-1000
'MACTEC 14, .,,,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533129.7 N; 628373.5 E 185.9 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started

MILLER (Bllbrey) / CME 750 61t.9 feet See Note A 6/19/06

Sampling Method .. Borehole inclination Logged by Date Completed
Split Spoon/HQ coring Vertical / K. Krug 6122/06

w

0o
C-,

Reviewed by / Date ?SQ. 3- C-7

0~,

il.it

'ZI

0)

bILI wian sana, yeitowisn red koy h
5/8), moist, stiff to very stiff, few
angular clasts, trace organics and
magnesium oxide nodules

600

Auger and SPT refusal at
16.5 feet.
Continuation of borehole
description in rock log.
Coring begins at 16.0 feet.

'595

590

585

30



ROCK LOGMFC_WtA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart- Bellefonte COL Project: 6468061299

9'MACTEC WY§ ','. ROCK LOG - Boring No. B-1000

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533129.7 N; 628373.5 E 185.9 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 611.9 feet See Note A 6/19/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 16 feet Vertical K. Krug 6/22/06

6Z

0

a, 0
n,-

0)
.5.
.5
C
C
0

Reviewed by / Date 6 -., 3 - (3 07

0)

a)
0)

0
o,3

C08

0 C3

D

0

Lithology Remarks
5. 0

1 5.0
5.0 99 SW

to F R3

2 4.9 105-.0 to

-+--+-- F R3

3 A-611005.0

AJo, 65.
/ ". Ro, T

4 ýA 100

F R3
D

LIMESTONE (micrite) with interbedded calcareous
shale; micrite is dark gray (4/N) and shale is very
dark gray (3/N); fresh to slightly weathered;
medium strong
- 16-22.8 feet: shale is 0.1 feet thick with spacings
of 0.01-0.2 feet
- 19 feet: large calcite vug

22.8-30.4 feet: shale layers are 0.1 - 0.2 feet thick
with spacings of 0.2 - 0.4 feet

- 30.4-33 feet: diffuse shale bed boundaries, calcite
vugs

- 44.7 feet: shale beds become planar, calcite vugs
from 45-50.9 feet

- 51-55 feet: packstone and wackestone intervals

LIMESTONE (micrite) with interbedded calcareous
shale, micrite is dark gray (4/N) and shale is very

Coring begins at 16.0
feet.
16.5-22 feet: Good fluid
return

21.1 to 22.8 feet:
bioturbation
22 feet: Lost fluid return
and did not recover
throughout the boring.

27.69 feet: Unconfined
Compression Test

43.88 feet: Unconfined
Compression Test

0

•-595

590

585

580

575

570

565

560

5 100

6 5.1 1100
5.0

F 1R3

7 5.1

8 5.0

i i F JR3

Page 1 of 5



ROCK LOG_MFC_WLA_REV BELLEFONT02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

NMACTEC 'S.-i..
wJIi-e I.-== & A -im•)I-

ROCK LOG - Boring No. B-1000

60-

65-

70-

75.

80

85

90

95

0z
0)
n,"

0
0,

C)

a) C) C) C

~COD
E 0

0 00

C-

.5, W,
w55

1555

Lithology Remarks

9 4.7
5.0 93

10 1o 2 100

IF R3

5.0

12 5.2 1005.01

ii[ F R3
D

dark gray (3/N), fresh, medium strong, fossiliferous

- 65.4-69.8 feet: limestone 90%
- 66-69.1 feet: shale is <0.1 feet thick and
laminated

- 77.1-77.9 feet: pure limestone-micrite
LIMESTONE (micrite) with interbedded calcareous
shale; micrite is dark gray (4/N) and shale is very
dark gray (3/N); fresh; medium strong; shale beds
are diffuse boundaries, laminated to thin, irregular

- 85.7-93 feet: shale is laminated, planar and
closely spaced

- 93-95.8 feet: shale constitutes -40% of the rock,
diffuse bedding pattern

- 95.8-97.8 feet: shale is 0.01 - 0.1 feet thick with

69 feet: calcite vugs

70 to 95.8 feet: calcite
vugs common

550

-545

-540

-535

-530

-525

-520

13 1-- 1D00

14 14-8 965.0

F R3

5.0

16 1 100

F 1R3

Page 2 of 5



ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

OMACTEC ROCK LOG - Boring No. B-1000

100

105

110

115-

120-

125-

130=

135

0

Z

0

a,
0a
a,rr

0ta

0)
C

a, 0)
0 0

'3 C
0

C

coG)5o

0
0
._,

-0
Lithology

>

1515

----r .. .. 7" r. - I-i-- - - - --- ema s

5.2
5.0

spacings OT U.UU0 - 0.1 feet

17 100

D
18 1 1 1005.0

R4

LIMESTONE (wackestone); dark gray (4/N); fresh;
strong: no shale

- 102-102.8 feet: bioturbation infilled with calcite

- UMESTONE (micrite) with interbeds of calcareous
shale; micrite is dark gray (4/N) and shale is very
dark gray (3/N); fresh; medium strong; contains
scattered intervals of wackestone; locally very
fossiliferous
- 105-123.5 feet: shale is very thin to laminated,
wavy and spacing at 0,1 to 0.3 feet
- 107.9-108.3 feet: disturbed bedding, -30% calcite
- 109.1-110.4 feet: shale dominant zone -60%

F

19 4.8t9. 88

5.0 1

-i -----i F R3

215 15 72
E

22 5.0
5.0

--+ 1 F R3

- 117.2 -120.1 feet: zone with very little shale

- 123.5-132.1 feet: shale bed thicknesses increase
to 0.01 - 0.2 feet with spacings of 0.1 feet

- 127.5-128.4 feet: brecciated limestone structure

- 132.1-132.6 feet: wackestone mixed with
calcareous shale, diffuse bedding
- 132.6-138.4 feet: shale is laminated and beds
spaced at 0.1-0.3 feet

118.3-120.65 feet: core
overdrilled (disturbed)

510

505

500

-495

-490

-485

-480

23 5.0 100
5.01

/Jo. 75,
Na, Ro, Ti

24 5.0
5.0

F
100

R3-1 F

Page 3 of 5



ROCK LOGMFCW.A_REV BELLEFONTO2-21-O7.GPJ WLA.GDT 3W12107

Project Name and No.: NuStart - Bellefonte COL Prolect: 6468061299

0MACTEC-•A- • .. ,..- ROCK LOG - Boring No. B-1000
IM .I k- A ...

140-

145-

150-

155-

160-

165-

170-

175-

65
z

nr

n

Q)
0
Ut

0

01

a)

a)
0

T0

0)
C
a)

-c01 0)

a
* a)

-J

0

~00(aa)
0
4)
CD Lithology Remark,

25 5.05.05 100
/1 1o, 50, St,

Ro. Ti

26 1 "11005.0

-I F R3

27 10 100

28 1 99

-4----1 F R3
F

- 138.4-139 feet: pure shale bed
- 139-186.9 feet: shale bedding laminated to thin,
wavy to planar with occasional diffuse boundaries

- 162-163 feet: heavily deformed beds

- 174.7-175.3 feet: highly deformed shale bed
- 175.2-176.1 feet: wackestone with thin shale beds

0

475

470

465

460

455

450

445

440

29 1 - 1005.0

5.0

-l-- -- i F R3

31 5H 1 98

32 9o 100

Si F JR3

Page 4 of 5



ROCK LOG MFC WLA REV BELLEFONT'02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart- Bellefonte COL Protect: 6468061299

.i(MACTECLA ,&'=I ROCK LOG - Boring No. B-1000

,5

180i

185-

190-

195-

200-

205-

210-

215-

6z
rC

U

0 0•
41)

5 I.5

~-J) -V;

:5

04
0
0
a)
0

0

1-435

Lithology Remarks

33 4.7
5.0 94

F

LSR

- 178.5-180.2 feet: shale bed with calcite stylolite

- 180.2-181.1 feet: wackestone with diffuse shale
beds, calcite infill

4.8 100 F R3

- - I.
Boring terminated at 185.9 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/20 - 16,9 feet
6/21 - 15.6 feet
6/22 - 15.8 feet

430

*425

420

-415

410

-405

400

Page 5 of 5



SOIL LOG MFCWLA REVISED BELLEFONT 02-21-07-GPJ WLA GOT 3/13107

Project Name and No,: NuStart - Bellefonte COL Proiect: 6468061299
•,M T••- SOIL LOG -Boring No. B-1001•MACTEC ....A!•

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash / HQ core (3.8") 1533081.9 N; 628359.4 E 176.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 611.3 feet See Note A 7/11/06

Sampling Method Borehole Inclination Logged by Date Completed
-60 J. Hoeft 7/18/06

F1

0
E

01

C

41

.2:

~-l3 ayReviewed by / Date

al,

0

W t-ý

Lithology Remarks
611.3 0.0

Soil Sampling not conducted. Refer
to adjacent vertical boring B-1001A
for soil profile.

-610

-605

-600

-595

r590

51JR A 144
5958 144

Page 1 ot 1



ROCK LOGMFC _LA REV BELLEFONT 03-19-07 GPJ WLAGDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

NMACTEC ROCK LOG - Boring No. B-1001

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash / HO core (3.8") 1533081.9 N; 628359.4 E 176.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 611.3 feet See Note A 7/11/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D, / 16.4 feet -60 J. Hoeft 7/18/06

Reviewed by / Date V;Q 5- 7-"

Q)
a)

15-

20-

Lithology Remarks
LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); slightly weathered to fresh; medium
strong; several voids and clay filled voids
- 15.6-15.9 feet: void
- 17.8-18.6 feet: clay filled void, yellowish brown
(10YR 5/6), wet, very stiff, medium plasticity,
contains limestone clasts of sand-gravel size

-20.5-22 feet: clay filled void, yellowish brown
(1OYR 5/6), wet, very stiff, medium plasticity,
contains limestone clasts of sand and gravel

- 22.9-23.7 feet: clay-filled void, dark yellowish
brown (1 OYR 4/4), wet, stiff, medium plasticity
- 23.8-24.3 feet: clay material, dark yellowish
brown (10YR 4/4), wet, stiff, medium plasticity,
contains limestone clasts of sand and gravel

- 28 feet: rock becomes fresh

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong; strong HCI
reaction

- bedding has an apparent dip of ~40' to 50°; shale
is 0.01-0.6- feet thick with spacing of 0.05-0.6 feet

- 36.2-36.8 feet: rip up clastsand bioturbation

- shale becomes wavy, thickness < 0.03 feet,
spacing is 0.05-0.3 feet

LIMESTONE (micrite) with interbeds of shale;
micrite is medium gray (N5) and shale is dark gray
(N3); fresh; medium strong; occasional vugs and
calcite spars

- shale is wavey <0.02 feet thick, spacing varies
between 0.02 and 0.3 feet

I
Boring is inclined 600
from horizontal.
Depths indicated are
measurements along
drilling axis. Elevations
may be used to
determine vertical
distances. Discontinuity
angle measurements
are relative to borehole
axis.
17.5-21 feet: Good
water return
Rod dropped from 20.5
to 21.6 feet
21 feet: Lost water
return and did not
recover.
Rod dropped -0.5 at
23.8 feet, clay filled
void, no water return

BHTV and NG analysis
were conducted over
the length of cored
section

[U-
w•

595

590

585

580

575

570

565

Page 1 of 5



ROCK LOG-MFC WLA REV BELLEFONT03-19-07.GPJ WIA.GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

SMACTEC ROCK LOG - Boring No. B-1001
)- lla tLI S ~ ;Lc. i.

wa

55-

60-

65-

70-

75-

80

85

90g

z

.)

0,

C)

a) E)
ag

-- --
C'C

8 '
0)
0

')

0

Lithology Remarks
5.19 99

l0 5. 99

F R3

11 5.1 98
5.2

12 1 1005.0

-l--+-- F R3

Jo, 40,
Wa/St, Ro,
Ti,
Mineralizat
'Calcite)
Slicken

ides

Jo, 70.
Wa, SI, Ti

Jo, 45,
Wa, SI, Ti

on

D

- 58.4-59.6 feet: packstone bed, medium bluish
gray (5B 5/1), strong HCI reaction
- 59.6 feet: shale is <0.02 feet thick with spacings
of 0.02-0.3 feet, wavy

- shale is <0.02 feet thick with spacings <0.2 feet,
wavy

- shale is <0.02 feet thick with spacings <0.1 feet,
very wavy, spars in rock fabric

55.5 feet: Unconfined
Compression Test

58.8 feet: Unconfined
Compression Test

C

560

555

550

.545

540

535

530

13 1 78.45.0

14 11004.4

1,5 1 F R3

16 55 100

17 1 5- 1005.0 //
-i---1IF 1R3

Page 2 of 5



ROCK LOGMFCWLA_REV BELLEFONTO3-19-07.GPJ WVLA GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

A'MACTEC WLA- ROCK LOG - Boring No. B-1001

C3

95

100

105

0z
a)
0

C
a

0)

0) -C
0 .

2 j ~
CM0)

0 0)

CU

0
Lithology Remark•

II~t1 ~ ,+,' ~ _______________Remarks __

18 1 98

19 1 -1-- 1 1o5.0

F R3

20 1501995.0

110o 4 8
1 21 1 96 /

F R3

115

120

125

130

22 .1 1 1'0022 5.

234.9
231

Jo, 75,
A/a, SI, Ti

Jo, 10, St.
SI, Ti,
Slicken
sids.,
Rake =
135

D

LIMESTONE (micrite) with calcareous shale
interbeds; micrite ranges from light gray (N7) to
medium gray (N5) and shale is dark gray (N3);
fresh; medium strong; prominent styolites
(pressure solution features); strong HCI reaction

LIMESTONE (micrite) interbedded with calcareous
shale; micrite is medium gray (N5); shale is dark
gray (N3); fresh; medium strong; strong HCI
reaction

- shale is <0.02 feet thick with spacings of 0.05-0.2
feet, wavy

- 122-128 feet: reduction in shale bed content and
frequency

- shale is <0.1 feet thick with spacings of 0.03-0.7
feet, wavy and planar beds

C

525

520

515

510

505

97

F R3

24 1 1005.0

25 1 975.0

-500

-495

i i F JR3
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ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112(07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ArMACTEC WROCK LOG - Boring No. B-1001* MACTEC ~n& ,,

7a

0)
0

135-

140-

145-

150-

155-

160-

165-

170-

0z
0)

0
0
0::

DC

a)
.0:

E0

-5

V-J
0_

0 0

(.1
DC
0

CD Lithology Remarks

5.0 1004U

27 1 975.0 /
/'

F R3

284.9
28 97

3j. 45, PI,
3m, Ti,
,licks,
Rake = 90
1o, 40.
Na. SI, Ti

3j, 45,
Na, Sm,
ri, Slicks,
Rake = 90
3j, 45, Pl.
3m. Ti.
'licks,
Rake = 90

D

29 5.21
•5.0.•10

!i F R3

30 4-.8 96

- shale is on average 0.02 feet thick with spacings
of 0.01-0.5 feet, planar and wavey beds

LIMESTONE (micrite) with calcareous shale;
micrite is medium light gray (N6) and shale is dark
gray (N3); fresh; medium strong; shale is very thin
laminae; micrite contains spars

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong; occasional
shale rich sections 0,2-2 feet thick

LIMESTONE (micrite) with calcareous shale
interbeds, and calcareous shale rich sections;
shale is dark gray (N3); micrite is medium gray
(N5); fresh; medium strong; strong HCI reaction

- 155-172 feet: shale is 0.01-0.1 feet thick with
spacings of 0.03-1 feet, mainly planar shale beds

- 172-176.5 feet: shale is 0.01-0.2 feet thick with
spacings of 0.05-0.8 feet

0

490

485

480

475

470

465

31 4.9
5ý.0 98

iI F R3
E

32 5.-"1 1005.0

33 5.0
5_.0 100

F R3

Page 4 of 5



ROCK LOGMFC WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24107

Project Name and No.: NuStart- Bellefonte COL Project; 6468061299

MwMACTEC ROCK LOG - Boring No. B-1001
S*\IlI~a,,Lt,cm & 3).~)tjt•Inc

0)

175-~

180

185

190-

195-

200-

205-

210-

0z 0," 0•

03
C

0)
03

0)

.o
u)C )

0

C

E .2-
ob

.~5 0)
00

0)

03
0

Lithology Remarks

34 3.5
3.5

98
E

PVC: 4 inch 0. D.
installed after drilling for
BHTV test

I i i i
Boring terminated at 176.5 feet

NOTE A: Water level data
Date - Depth (below ground surface)
7/17 - 14.8 feet
7/18 - 14.5 feet
7/20 - 14.5 feet

0

LU•

460

455

450

445

440

435

430
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SOIL LOC( MFC VAA REVISED BELLEFONT 02-21-07,GPJ WVAGDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

NMACTEC SOIL LOG - Boring No. B-001A

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1533081.9 N; 628359.4 E 17.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) I CME 750 611.3 feet See Note A 7111100

Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical J. Hoeft 7/18106

R w Dt7Reviewed by / Date .C. -- , .O "
i
4

611.3 Lithology Remarks
on

6 11.3. ,:. . . . .. . .
CH

CH

CH

CLAY, yellowish red (5YR 4/6),
moist, stiff to very stiff, contains
manganese nodules and occasional
gravel-size limestone clasts (-5%)

- 4 feet: becomes mottled with color
light yellowish brown (10YR 5/4)

_603.3 8.0
CLAY, yellowish brown (1OYR 5/6),
moist, very stiff, contains limestone
clasts of gravel size (-5%)

596.3 -14.5 feet: becomes moist and stiff 15.0
CLAY, yellowish brown (10YR 5/6),
moist, stiff, occasional gravel size
limestone clasts

0

610

605

600

595

590

585

594.1 17T2

Borehole terminated at 17.2 feet.

SPT refusal at 16.8 feet.
Auger refusal at 17.2 feet.
See adjacent inclined boring
B-1001 for underllying rock
profile.

20-

25-

30 ~. - . ..- ,- 4. ... 4. U .. 4..... U L. .. 4
Page 1 of 1



SOIL LOGMFC WLA REVISED BELLEFONT02-21-07.GPJ WA,.GDT 3113107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

S'MAGTEC , SOIL LOG -Boring No. B-1002

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532906.7 N; 628471.5 E 120,5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 613.3 feet See Note A 5130106

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A. Tillery / K. Krug 5/30/06

.c

-C

a3

03

E

6
z

I-

03

0o
0 ýe

>0o .

31)

a
0
03

P_

<3

0)
H
03

0
(0

SPT 1
4 18

- t -1) -I- - ± -- I-- -I- -

/sPT 3 20 125.51 34/ GSZ

AS1

SPT
3

3
4
4

16 22.9 51/ GSZ

/ SPT
4

20
26
9

13 21.550
27

10-

15

20

25

-4.-i

95 17
52

24 25.9181 GSZ

._o

oS

,S

UC)
H0 ý

613.3

CH CLAY, strong brown (7.5YR 5/8) with
orange yellow mottling, moist, stiff,
trace sand, few black manganese
nodules

609.8

A,;..

Reviewed by/Date DR. 3- ~

CH CLAY, reddish brown (5YR 4/4),
moist, medium stiff

6A4 d 8.8

3.5

Lithology

CH 603.9 CLAY, strong brown (7.5YR 518), dry
to moist, hard, trace black
manganese nodules

602.3 GRAVEL, light gray, moist to dry,
601.7 very stiff to hard, gravel is angular

limestone fragments <1 in diameter,
reacts with acid

9.4

11.0

'H CLAY, strong brown (7.5YR 4/6) to
brown (7.5YR 4/4), moist, medium
stiff, few gravel, sand and black
manganese nodules

CH

.VW-GC

0.0

CLAY, dark brown (7.5YR 3/4) to
olive yellow (5Y 6/6), dry to moist,
very stiff

Remarks

SPT 35
6 30/1"

16

CH
GIN

5991 clayey GRAVEL, gravel is pale
5 yellow (2.5Y 7/4) and clay is light

gray (2.5Y 7/2), dry to moist, gravel
is limestone fragments

14.2

145J

C

610

-605

-

600

595

590

585

.CLAY, strong brown (7.5YR 4/6), dry J .-1to moist, hard
GRAVEL with clay

SPT refusal at 16 feet 20
blows/0". Auger down to 17
feet. Continuation of
borehole description in rock
log.

Page 1 of 1



ROCK LOGMFCWLAREV BELLEFONT 02-21-O7.GPJ WLA.GDT 3112107
Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

%MACTBC U ' ROCK LOG - Boring No. B-1002

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532906.7 N; 628471.5 E 120.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 613.3 feet See Note A 5/30/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D /16.5 feet Vertical I A. Tillery / K. Krug 5/30/06

D cc 1-13 -<)

0
ZC C)

0

a)
0a

0)
C

~1) ME
0)
C

(1) d.0

0
UC

.2-
oa

._ 0

U

._o
0)
0•
06

Reviewed by I Date

Lithology Remarks

1 321 86 1S I R33.51 to IF

2 5. 0

ill F R3

3 4.844-194

3j,15, Wa.
11, Si. Ro
1j 10, Wa,
1i, SI-Ro

)i, 20, Pi,
Na, SI-Ro

3j, 15, Pi,
3i-Ro. Ti
3j, 10, Ro,
ri

3j, 5, no
it, Op
3j, O, no fil

3j, 0, Pi,
Na, poor
ýit, Op
3j, 10,
'i-Wa,
Si-Ro, Op,
joor fit
Bi, 15. Wa
ioor fit
Bj, 10, no

Dj, 15. Pi,
SI-Ro, Op
3j. 15, Pi,
Na, Si-Ro
Door ill

C

SHALE with interbedded micrite; shale is dark gray
(N3) and micrite is medium gray (N5); slightly
weathered to fresh; medium strong; 50-60% shale

- 24.3-25.4 feet: interbedded packstone, micrite,
and shale
SHALE with irregular beds of micrite; shale is dark
gray (N3) and micrite is medium gray (N5); fresh;
medium strong; 60% shale

calcareous SHALE with interbedded micrile; shale
is grayish black (N2) and micrite is medium gray
(N5); fresh; medium strong; 55% shale4 4.8184840

F R3

17-51 feet: fluid return
is good

51-120.5 feet: poor to
moderate fluid returns.
Water loss ranges from
50-100 gal per run.

54.3 feet: strong
hydrocarbon odor. No
visible evidence.

0

-595

590

585

580

575

570

565

560

5 5.0 - 38 feet: decreasing shale with depth

6 ý'1 1005.0

D

F 1R3 LIMESTONE (micrite) interbedded with thin shale;
micrite is medium gray (N5) and shale is grayish
black (N2); fresh: medium strong; shale reacts with
acid; some rip- up clasts in shale: 25% shale

7 4.9 85.0

8 100
Bj, 10.
PI-Wa, Ro,
op

F 1R3

Page 1 of 3



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ Wt.A.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

VM_,TEC,14LA- •" ROCK LOG - Boring No. B-1002, OMACTEC

at
at

A'
0

0
z

a,:

0

U
0::

0
a
a:

('3 0)
A)

U,

0
5

0

C
~0.C.-o
U

C-)

.=)

0

0

a
0

wLithology Remarks

9 4.9B4-91 98

60 -

10 5--.2 100

65-

70-

75.

80

85

90

95

F R3

5.0

12 5.0o 905.0

-t----I---]F R3

S_.013 15.0 100

Bi, 10,
Wa-St,
Ro, poor fit

Bj, 30,
Wa. SI-
Ro, Ti
8j, 10, Pt,
SI-Ro, Ti
Bj. 5, Wa,
Si-Ro, Ti

3j, 10, PI,
Sm, Op

3j. 10. PI,
31-Ro

3j, 10. PI,

a, 10, St,
SI-Ro,

ickensidi
ake 85
a, 20, St.

tickensidiRake 65

Fa. 20, PI,
SM ,

lickensid,
ake 50

3) 15.
PI-Wa,
SI-Ro

-60 feet: 30% shale

- 65.5-75 feet: 40% shale

56.38 feet: Unconfined
Compression Test

73.7-74.7 feet:
sub-vertical incipient
fracture

D

ss-

555

*550

.545

-540

-535

-530

-525

520

4.914 4 98

--H F 1R3
s,

5.0

165.015.0 93

1 F IR3

I. , P!

Page 2 of 3



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project; 64680,61299

_-,MACTEC ROCK LOG -Boring No. B-1002
MATE 1

'5, 0e M

65 ) 00R

A- -30 o C Lithology Remrk

100-

105-

110-

115-

120-

125-

130

135-

17 11--1 93

Sm
BJ, 10, P1,
Sm, no fit
Bj, 5, Wa,
SI-Ro,
poor fit
Bi, IS, Pt,
SI-Ro
8j, 10,
Wa, SI-Ro,
op
Bj, 5, S,.
Wa, SI-Ro

6j, 10, P1,
SI-Ro,
Poor fit
8j. 10,
Wa, SI-Ro,
Op

18 1 1- 1005.0

F R3

LIMESTONE (wackestone with minor micrite);
fresh; medium strong; shale beds few and very thin
(<0.05 ")
LIMESTONE (micrite) interbedded with thin shale;
micrite is medium gray (N5) and shale is grayish
black (N2); fresh: medium strong; 25% shale

LIMESTONE (micrite and wackestone) interbedded
with thin shale; micrite is medium gray (N5) and
shale is grayish black (N2); fresh; medium strong;
shale beds are very thin, wavy, and react with acid
- 106.5-113 feet: bioturbated zone

- 114.5-116.8 feet: bioturbated zone

19 1 1 94

20 1 1005.0

Ii. 25,
Wa, Ro.
mor fit
fi, 10, Pf,
il-Ro
3i. 10,
(Va.
Ao-Ro, Op
3j, 10. P1,
Ao-Ro, Op
-a, 20,
'Va, SI-Ro.
;lickenslde
3j. 1, Pl,
3m, poor
it
3j, 5, Wa.
3 '-Ro,

lOOr fit

3j. 10, Pi,
3m, S1, Of
li/Fa, 10,
Na, Sm.)P

3i. 10, P1.
31-Ro

D

F R3

i515

510

505

500

495

490

485

480

21 1 o 100

-~ 4
Boring terminated at 120.5 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/5 - 15.8 feet
8/6 - 12.8 feet
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SOIL LOGMFC'WLA REVISED BELLEFONT 02-21-07.GPJ W1A,GOT 3/13107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

"MACTEC T_,A SOIL LOG - Boring No. B-1003

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532838.5 N; 628359.6 E 120.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 613.6 feet See Note A 5130/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoonl HQ core Vertical J. Howard 6/5/06

a
"3

-c
"3
0

E

6

E"a
W,

"3
"3

0
"3(0

,co

0>

"3S

C:

0.

8
03
12

"3
I-
"3

0

03
0

Reviewed by / Date U'SC 3, ; -(37

Lithology Remarks
613.6 £,13
6136 00n -4.- 1 - ........... - I I

SPT 6 18

4

/SPT 2 26/

2 18 16.4 0GS2
3

SPT 2 18

3 3

441 GS2
T 9 18 22.3 23

10. 15

9 18 16 23 ;Sz/
16

/ SPT 31 7

L - - 6 . 5 01 1 ,

TIML 61.-- O S IL
SILT with sand, yellowish red (5YR
416). stiff, dry to moist (Fill)

610>1 3.5

CL CLAY with sand, gray with blue tint
(Gley 2 10BG5/1), moist, medium
stiff (Residual)

604.4 9.2
CL gravelly CLAY with sand, dark

grayish brown (10YR 4/2), medium
dense, dry to moist (Residual)

600.6 13.0

hiighlly weadLIerUU LIIVIr0 I UIJI'd, IIyII.
brownish gray (10YR 612), moist,
dense to very dense, soil

5988 consistency

C

0

610

605

600

595

590

585

14.8__--
15

20-

7
50u/1 u 0

Auger and SPT refusal at
14.8 feet. Continuation of
borehole description in rock
log.

25-

Page 1 of I



ROCK LOG MFC GA REV BELLEFONT02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC .... ROCK LOG - Boring No. B-1003

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HO core (3.8") 1532838.5 N; 628359.6 E 120.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 613.6 feet See Note A 5/30106

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. 115.2 feet Vertical J. Howard 6/5/06

Reviewed by / Date D0(c. . (°3 - o-/

.U)

15-

20-

25-

0z

C-)
U)

0
U,

0
a

4; .0
0)
C
U)

CI)

0
*~ .0
Co~
OH

o)

0.

Lithology Remarks

1.2 0 SW R2
LIMESTONE (micrite) with interbedded calcareous
shale; dark gray (N3) to medium light gray (N6);
slightly weathered to fresh: weak; high proportion
shale interbeds (-40%)

2 !-5 86 SW R3

5.0 84 1SW IR3

4 0100 F

30-

35-

5 __ 86 SWI R3H--

-21.3 feet: color changes to medium light gray (N6)

- 26.3-31.3 feet: shale beds appear moderately thin
to thin with spacings of 0.1-0.3 feet

LIMESTONE (micrite) with calcareous shale
interbeds; medium light gray (N6) and dark gray
(N3); slightly weathered to fresh; medium strong
- 30 feet: chert and calcite crystals

- 31.5-46 feet: chert and small shell fragments
found

- 46-75 feet: small amounts of bioturbation and
shell fragments, some bioturbation filled with
calcite
- 48-82 feet: shale interbeds consistent in thickness
and spacing

14.8-86.4 feet: fluid
return is good

BHTV analysis was
conducted over the
length of cored section

38.6 feet: Unconfined
Compression Test

0

595

590

585

580

575

570

565

560

6 490 SW R35.0 to F D

40-

45-

:)I.

7 5.0[5. 31, Op
100 F R4

8 5.05.05 100 SW
to F R4

9 .86 SW R45.0 to F

Page 1 of 3



ROCK LOG MFC -WA REV BELLEFONT02-21-07.GPJ WLA GOT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

NMACTEC ROCK LOG - Boring No. B-1003

a,
-C

C R '
(I,) -6

.3
C

0
U

-3 ~0~ .I.3
C

C
0
U

0

0

>

58.0 feet: Unconfined
Compression Test 555

60-

65-

70-

75.

80

85

90

-550

545

- 71.3-75 feet: shale bedding becomes thick

- 73-74 feet: calcite interbeds and slicken sided
surface

540

D
- 75-82 feet: shale beds are moderately thin to thick
with spacings of 0.1-0.3 feet
- 75-105 feet: small amounts of shell fragments
and calcite crystals

- 80.3 feet: calcite interbeds and slicken sided
surface

- 82-92 feet: shale beds very thin and sparse

- 83 feet: large calcite crystals

86.4 feet: lost -90% of
fluid return

- 90-97 feet: shale is thin to moderately thin with
spacings of 0.3-0.5 feet

90-91 feet: lost fluid
return
91 -101 feet: some fluid
return

- 94 feet: bioturbation with calcite filled / healed

Page 2 of 3



ROCK LOGMFC VVIA REV BELLEFONT02-21-07.GPJ WLAGDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect:. 6468061299

,MACTEC WLA--4, ROCK LOG - Boring No. B-1003

95

100

105-

110-

115-

120-

125

130

0z
r

0

0"
5,

0ear

0)

03
-C

-C
0)
03 05

2:'
C

C
0
5)030
-0

S:s
D

0)
0

(9

0

W .Lithology Rpmnmrkq

5.0 toW

19 5.0
5 .0 100 SW R3to F

Wa. Ro, Ti

8j. 10, P1,
Si. Ti

BJ, 20. P1.
Ro, Op

j, 5, P1.
1, Op

j, 10. P1,
I1 Ti

j. 10, P1,
I. Ti,
licken
ides,
alcile

D

205 1100 I1SoW R3

- 97-115 feet: shale is moderately thick to
moderately thin with spacings of 0.1-0.3 feet

- 115-117.4 feet: shale beds become diffuse

LIMESTONE (wackestone); light medium gray
(N6); fresh; medium strong; occasional shale
laminae: thin to very thin with spacings of 0.2-0.4
feet

101-120.4 feet: no fluid
return

PVC: 4 inch 0. D.
installed after drilling for
BHTV test

-515

21 501100 1SWIR35.0 to F

510

*505

500

-495

490

-485

480

4 .0 R3

i
Boring terminated at 120.4 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/30 - 12.3 feet
7/5 - 14.3 feet

Page 3 of 3



SOIL LOG MFCWLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3113i07

Project Name and No,: NuStart - Bellefonte COL Project; 6468061299

A MACTEC -A,,(,•,SOIL LOG - Boring No. B-1004

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532950 N; 628276.6 E 150.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) I CME 550 611.1 feet See Note A 5/1/06

Sampling Method Borehole Inclination Logged by Date Completed
CME Vertical D Stepanof _ I

o WQ

o6

05C. 3-43-07
Reviewed by / Date

0

>

611.1 Lithology Remarks
0.0

CL sandy CLAY, dark yellowish brown
(1OYR 4/4), moist, very stiff, trace
manganese nodules (Fill)

CL
607.1 4.0

CLAY with sand, yellowish brown
(10YR 5/6), moist, hard, trace
manganese nodules, trace siltstone
fragments (Residual)

602.9 8.2 1

CH CLAY, yellowish brown (1OYR 5/6),
moist, hard, trace limestone
fragments medium gray (N5)
(Residual)

598.0 13.1 CME and SPT refusal at
13.1 feet. Continuation of
borehole description in rock
log.
13-13.1 feet: Enercon
Hydrogeologist collected 1
soil sample at 13-13.1 feet
for special testing

15

20

25

610

605

*600

-595

590

585

~n .~ ......i............ ~.......- .t..... ~C.~. - I - L 2 _______________________________________________________ .1
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ROCK LOGMFC WLA REV BELLEFONT02-21-07.GPJ WIA.GDT 3/12107

Project Name•v _( ]cand No.: NuStart - Bellefonte COL Project;r~n 6468061299/ •i",R CRCK LOG - Boring No. B-1004

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532950 N; 628276.6 E 150.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 611.1 feet See Note A 5/1/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. 113.6 feet Vertical "a ,,_ ,, Stepanof

Reviewed by / Date I .- 07

20

25

30-

35-

40-

45-

50-

6z
C

W

0

I.)

a)
D

0)

a)
.1: 0)

I)
a)

83

d)

i5,.

M3

Lithology R,_marks

Bj. 10, P1,
sI

1 3.11 91
3.1

F R3

2 5.0 100

F R3

3 1ý-oI1005.0

Bi, 85, P1,
He, Calcite
filled
8j, 80, P1,
He, Calcite
Filled

6j, 70, P I
He , calcii(
fll~ed/

4
4.819596

F R3

5 U,11005.0

3i, 5, P1.
;It, Ti

3i, 18,
Na, S1, Ti
3J, 10, P1.
'I. TF

3j, 15, P1
o1SI. .

LIMESTONE (micrite) with interbedded shale;
medium light gray (N6) to medium gray (N5) and
pale yellowish brown (10YR 6/2); fresh; medium
strong; contains uniformly spaced thin shale beds
of 0.1 feet thickness and occasional vertical
stylolitic features and relic burrows

- 25.8 feet: color changes to medium dark gray
(N4) and dark gray (N3)
- 27 feet: color shift to grayish blue (5PB 5/2) with
interbeds of light olive gray (5Y 5/2)

- 30 feet: color changes to medium light gray (N6)
to medium gray (N5)

- 43.3 feet: interbeds become laminated and
irregular in shape
- 44 feet: calcite filled vugs

- 51-52.3 feet: crystalline zone

D

13.1- 150.2 feet: Good
milky fluid return

30.8 feet: Unconfined
Compression Test
increased rotation
speed and down
pressure

50 feet: hydrocarbon
odor

51.6 feet: Unconfined
Compression Test

a
0

595

590

585

580

575

570

565

560

6 4.9

F R3
PA

7 1-011005.0

8 14-9 96

F R3
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ROCK LOGMFC_ WA REV BELLEFONT 02-21-07.GPJ W.A.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Proeect: 6468061299

XMACTEC WL,.'.'?" ROCK LOG - Boring No. B-1004
Aclln i11 t~l) i

6
Z

0)0

,.y

<0
,.

")

C:

J5

Z-

0)
0S
Z

0~
C.-
o''a
.50;)
,,0

"E

Lithology Rpmkrk.,
- ± ± + - + - n-, * r ----- I - I

9 !Ig-'ioo5.0
-a, 30,
3licken
;ides, - 1"
ong

10 1 100 F R3

A n

11 .-7100

-l----- F R3

12 1 100

0

555

550

545

-540

535

530

-525

520

D
13 1 o 100

-*-j---j--- F R31 PA

5014 •. 100

15 51 I 1oo 2Pa, 5,
S1icken
WidesB',
Subverticv
He
B~j, 80, He

LIMESTONE (wackestone); light bluish gray (5B
7/1) to medium bluish gray (5B 5/1); fresh; medium
strong; generally sporadic laminated shale beds
with abundant horizontal stylolitic features, relic
fossils and burrows

- 90-120.5 feet: rock is medium strong to weak

R3
F

16 1- 1 100
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ROCK LOG MFC WLVA REV BELLEFONTO2-21-07.GPJ MLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

AMACTEC WA ROCK LOG - Boring No. B-1004

a)

95

100

105

110-

115-

120-

125-

130-

0
Z

C)

a
0
(3a

0
0

C

a
5a

M)

'a~
5/o

a
0 0

V,
0

- C0~

0 ts0,
0
0)
Q

a_

(o
Lithology Remarks

17 1-- I 100

R2
to

R3F

18 I 100

19 5--• 100

F
R2
to
R3 D

20 1 ' 100

- 96 feet: development of crystalline limestone
interbeds and filled vugs

LIMESTONE (micrite); medium dark gray (N4) to
dark gray (N3); fresh; medium strong to weak;
thinly bedded shale irregularly spaced, some spar
structures

LIMESTONE (wackestone) medium dark gray (N4)
to dark gray (N3); fresh; medium strong to weak

- 118.5-122 feet: increase in fracture zones;
healed

EIMESTONE (micrite); medium dark gray (N4) to
dark gray (N3); fresh; weak; thin interbedded shale
and burrows

>

515

510

505

-500

495

490

485

480

PA

21 1 100

R2
to
R3F

22 1 100
5.0

R21 PA

23 1- 1825.0
-ESTE~iFONE (wackestone) medium dark gray (N4)
to dark gray (N3); fresh; weak to medium strong;
generally contains irregularly defined shale
interbeds (laminated to thin); also contains vertical
stylolitic features and relic fossils

F
R2
to
R3

E

24 101 100
5.0
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ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart- Bellefonte COL Project: 6468061299

-MACTEA- ROCK LOG - Boring No. B-1004

0

135

140

145-

150-

155

160

165

170

0

(0

0w

0C3
.0, 0)

0C : 0

•g

0Ql1•

'E

0)
0

Lithology Remarks
- + -- ~ ++11 ~ - ± - ±
25 1 70 100

F
R2
to
R3

E

26 1 100

LIMESTONE (micrite); medium gray (N5) to
medium dark gray (N4); fresh; medium strong to
weak; contains thin to laminated shaley interbeds;
occasional sparry structures and vertical stylolitic
features

- 140-143.8 feet: very thin regularly spaced shale
interbeds

- 143.8-150.2 feet: beds bioturbated

ij. 10, P1.
;m, Nofit

27 1 o1 100

F
F

28 1 o 100

Boring terminated at 150.2 feet
NOTE A: Water level data
Date - Depth (below ground surface)
5/22 - 10.8 feet
7119 - 14.5 feet

W

475

470

465

460

455

450

445

440
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SOIL LOGMFC W.A REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3J13/07
Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MAA A, SOIL LOG - Boring No. B-1005

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532943.5 N: 628407.1 E 251 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 608.9 feet See Note A 6/7106

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A. Tillery 6/10106

dJ

0-a
0
0

0

0
z

0)

(D

0
Ue

>0
0.0

0

a-,

0)
C

0
I-
0

0
U

4 A I ý I I I I

SPT 118

i SPT 1
2 1 18

-5F 1

/ SPT
3

3
7
11

18

-~ 17~t~T~

/ SPT4 5
9

18

15-

20-

25-

SPT1 5
5 18 8

0

ML

0
< -~
F,- 0i-,)

Lithology

ML SILT, pale yellow (SY 7/4) mottled
with gray and orange, dry to damp,
very stiff (possible weathered
bedrock)

I

SILT, very dark grayish brown (10YR
607.8 3/2), dry to moist, very soft, trace
-- \ roots

1.1

60. 8V~ .7

Remarks

CL

Reviewed by / Date ic 3 , -,2 '

CLAY, light olive brown (2.5Y 5/4),
moist, very soft, few sand and gravel,
contains manganese nodules
(<1 mm) (Residual)

GW
CH "9

limestone GRAVEL, medium gray to
medium dark gray (N5)
sandy CLAY, light greenish gray to
light olive brown (2.5Y 514), moist,
stiff to very stiff 110.

608.9

602 5

Sample recovery was not
noted for SPT 1-5 at time of
drilling; values for recovery
were obtained from
photographs taken at the
time of sampling.

10.9 feet: auger grinding.
Auger refusal at 11 feet.
Continuation of borehole
description on rock log.
Casing set at 11.5 feet.

0.0

I

0
0:,.

605

600

595

590

585

580

Page 1 of I



ROCK LOG MFC WIA REV BELLEFONT02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC .... ROCK LOG - Boring No. B-1005

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532943.5 N; 628407.1 E 251 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 608.9 feet See Note A 617106

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 11.5 feet Vertical A. Tillery 6/10106

6
Z2,

Q-3:

ci,

'3)

cici
0): c I c.-

~ I E.S
8 8~~1 t~

0)
'I)

C,)

"cu 03

Reviewed by / Date I,,~ (Y7
0

W it9Lithology Remarks

1 4.5!•80 SW R3

2 5.20 F R3

3 5.0 100
5.0 F R3

LIMESTONE (micrite) interbedded with shale;
micrite is medium gray (N5) and shale is grayish
black (N2); slightly weathered to fresh; medium
strong
- 12.7-13,2 feet: 0.5 foot void
- 11.5-19.4 feet: shale beds are very thin (<1 mm
thick) and wavy

- 19.4-24.1: shale beds are - 1 cm thick and planar

-24.1- 26.4 feet: shale beds are wavy

LIMESTONE (micrite); medium gray (N5); fresh;
medium strong; wavy and planar beds; some
stylolites

LIMESTONE (micrite) interbedded with shale:
micrite is medium gray (N5) and shale is dark gray
to grayish black (N3 to N2); fresh; medium strong

- 36-41 feet: shale beds are wavy

4 1-199 F R3

D

13.7 feet: milky gray
fluid return 5 feet away
from drill rig.

Losing fluid at 12.5
feet, approximately
several hundred gal/run

Stop to re-grout P-S
casing due to slippage
in hole. Also drive
steel conductor casing
to 14 feet to avoid
water loss. Subsequent
fluid return is good
throughout drilling

36.2 feet: Petrographic
Analysis (sample
PET-1005E)

44.2 feet: Unconfined
Compression Test

49.1 feet: Unconfined
Compression Test

695

590

585

580

-575

-570

-565

560

5 98 F R3

6 5ý2 1100
5.0 F R3

)j. 20,
'I-Wa, Ro
ri
3j, lo St,
51-Ro,
moor fit

ýa, 10, P1,
3m, Ti,
5lickensick

- 41-61 feet: shale beds are planar, 40% shale

7 5.11 100
5.0 F R3

8 99 F

a 10, P1,
Sm Ti,
locile
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ROCK LOG MFCGWLAREV BELLEFONr 02-21-07.GPJ WLA.GDT 3112107

Project Name and No,: NuStart - Bellefonte COL Proiect: 6468061299

AMACTEC ROCK LOG - Boring No. B-1005

6Z
Ir

S-

0)
a•

ca 0,
a, a) C'

MSi- PJ

toc

05 Z3
0
(D
0

0_
a)

Lithology Remarks

5.0
5.0

:oaring,
ske=65

9 99 F R3

10 119 98 F R3
DaU

11 1 100 F5.0 R3

-a, 10, Pl,
3M, Op.
;lickensid(

31. 25,
Na, SI-Ro,Dp

3jlFa, 15,
•1, SI-Ro,
n, calcile
:oating

S

12 1 975.0 F R3

D

13 149 99 1~~F R3 Pa, 30, 13,SI-Ro,

sllckensid,
"ake=55,

drocrarb,
Drdor

- 61-67.7 feet: shale beds are thinner, 20% shale,
some lenses of wackestone

LIMESTONE (micrite) interbedded with shale;
micrite is medium gray (N5) and shale is grayish
black (N2); fresh; medium strong; heavily
bioturbated; fossiliferous; sparry calcite vugs;
burrows frequently filled in with wackestone; shale
beds are thinner

- 71-81 feet: less shale (10-15%)

- 88-90.3 feet: zone with almost no shale

- 90.3-101.5 feet: more shale (20-25%)

down hole pressure
450 psi

69,0 feet: Unconfined
Compression Test

77.8 feet: Unconfined
Compression Test

C

-555

550

545

540

535

530

525

520

14 1 100 ISI-5. Wa,BIRo. OpF R3

5.0 F R3

16 5.0 100

Fa. 30, Pl,
SI-Ro.
slickensidi

Bj. 20,
Pl-Wa,
SI-Ro, OpF IR3

Page 2 of 7



ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3M12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

M ROCK LOG - Boring No. B-1005SMACTEC

'3)

95-

100-

105-

110

115

120

125

130

6nz

0J

0,
0
n-

0
0

0D

(T)

'C
C,
C
0)

0

-3
0

)0,
o0-1~

06
60

3

0
C,
0
0
0)
CD Lithology Remarks

17 1,- 11OO F R3

18 5.1,-' 955,0 F R3

r- 0
19 ITA100I F R3

;.),U

20 F-1 100 F R3

tj, 10, PI,
31-Ro, Ti
31, 10,
(a, SI-Ro,
Fi

3j, 10, P1,
'm, Op
3j. 10, P1,
3I-Ro, Op

Fa, 0, P1,
Sm. Ti,
slickensidi
"ake=0

Bi, 10, P1,
Sm. Op

D

21 - 198 F R3

LIMESTONE (micrite) with interbedded shale, light-
gray (N7); fresh; medium strong; no shale

LIMESTONE (micrite) interbedded with shale;
micrite is medium gray (N5) and shale is grayish
black (N2); fresh; medium strong; shale beds are
0.1-0.2 inches thick; 20% shale
- 105.3- 109 feet: zone with little to no shale (2%)

- 108.9-115 feet: shale beds are planar

- 115-125.2 feet: shale beds become wavy and
discontinuous, bioturbation

- 125.2-126 feet: zone with no shale

- 128-130.3 feet: bioturbated, fossils, shale-rich
section

down hole pressure is
450 psi

108.1 feet: Unconfined
Compression with
Stress/Strain Test

126.4 feet: drill rods
became temporarily
jammed

C

515

510

505

500

495

490

485

-480

22 50 100 F R3

23 1 1100 F R3

24 1 98 F 1R3
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ROCK LOG_MFC _WLA REV BELLEFONT 02-21-07.GPJ WMA GOT 3112107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

FWMACTEG fROCK LOG - Boring No. B-1005&MACTE

135

140-

145-

150-

155-

160-

165-

170-

I]
a,

* C
o ~i) 0 .C

0 I
~ -C j~j)

~ V *-~
~z ~

0
Cq

Ot
C' Lithology Remarks

25 1 -oI1005.0
F R3

D

26 148 96 F R3

27 5-0 99 F

LIMESTONE (micrite); medium gray (N5); fresh;
medium strong: little shale, medium light gray (N6);
2% shale

LIMESTONE (micrite) interbedded with calcareous
shale; micrite is medium gray (N5) and shale is
grayish black (N2); fresh; medium strong; shale
laminae every 0.01-0.1 feet; bioturbation at 148.2
feet
- 143.8 feet: fossils

- 149.2-150 feet: shale increases and limestone is
coarser, limestone color changes to medium dark
gray (N4) to dark gray (N3)

- 153.6-181 feet: shale increases and limestone is
coarser, limestone color change to medium dark
gray (N4) to dark gray (N3)

136 to 251 feet: Rig
geologist changes to K.
Krug

28 ý-
5.0 100 F

146.2 feet: Unconfined
Compression Test

149.3 feet:
Petrographic Analysis
(sample PET-1005C)

>

475

470

465

460

455

450

445

440

29 -o1 100 F R3

E

30 5-8 97 F R3

- 160.6-160.9 feet: healed fractures
- 161-165 feet: vugs filled with calcite

31 15- ,00 F R3

- 165-181 feet: shale becomes interwoven with
limestone, no distinct bedding

32 1 98 F R3
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ROCK LOG_MFC_WLAREV BELLEFONT02-21-07.GPJ WLAGDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AVMACTEC W-- •; ROCK LOG - Boring No. B-1005

0

175

180-

1857

190-

195-

200-

205-

210-

0z
a>

0) 0
a)

41)
"5)
C

0) (

r)

0

0-

-J

C•

0o 8.0
0 0

(D(D0 Lithology Remarks

33

34

35

36

37

38

39

40

5.0_
5.0

5.1

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.1
5.0

5.0
5.0

991 F IR3

100

100

99

100

100

99

100

F

F

F

F

F

F

F

- 174.5-176 feet: heavily disturbed calcareous
shale bed

- 182.7-189 feet: shale beds become laminated
and interwoven

- 189-197.2 feet: shale beds thin, limestone is
dominant

- 197.2-198.3 feet: calcareous shale bedding is
discernable
-198.3-210.6 feet: shale bedding is interwoven

- 203-205 feet: calcite veins or fracture infill
present throughout, parallel to and cross cuts
bedding

C
0

435

430

425

420

F

415

410

405

400

205.3 feet: Unconfined
Compression with
Stress/Strain Test
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ROCK LOG MFC WLA REV BELLEFONTO2-21-07.GPJ WLA.GDT 3/12(07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

4MACTEG ROCK LOG - Boring No. B-1005

ID

215-

220-

225-

230-

235•

240-

245

250-

6
z

0

0-

0
0

0>

'2)
.0
('2
5)

0)
5,

Co

0)

n ~

.5)

0'
0
-5
-C

C:

0
Cx

Ct
0 5

"V

•_o

Lithology Remarks

41 5.1 100
F

F R3

- 210.6-211.2 feet: calcareous shale bed with
deformed bedding, fossils

SHALE (calcareous); grayish black (N2): fresh;
medium strong
LIMESTONE (micrite) with interbedded calcareous
shale; micrite is medium gray (N5) and shale is
grayish black (N2); fresh; medium strong

42 1 92 F R3

R3

R343 1 1001 F

44 5 -1 94 F R3

C

395

390

385

380

375

370

365

360

45 F 100 F
LSR

R3

46 148 97 F R3

R3

SHALE (calcareous); grayish black (N2); fresh;
medium strong; few irregular inclusions possibly
related to bioturbation

241.3 feet:
Petrographic Analysis
(sample PET-1005A)

47 F 100 F

LIMESTONE (micrite) with minor shale interbeds;
- medium gray (N5); fresh; medium strong

48 1-01100

SHALE (calcareous); grayish black (N2); fresh;
-\medium strongF R3 /

LIMESTONE (micrite) with minor shale interbeds;
-\medium gray (N5); fresh; medium strong; 5% shale/-

SHALE with interbedded limestone; shale is
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ROCK LOG MFC VL REV BELLEFONTO2-21-07.GPJ WLA.GOT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

9MACTEC ROCK LOG - Boring No. B-1005

a)

255-

260-

265-

270-

275-

280-

285-

290-

0
z
C:

C-)

0

Uo
n,

0)
C
0)

()J
- 0)0

•S
0C0

-

0 M0 0

D

0)0
0

C9

C
0

a,,,
-a,w 't.QL Lithology Remprk_

i t . ... , - - -

Ngrayish black (N2) and limestone is medium gray
(N5); fresh; medium strong; limestone beds very
thin with 0.1 feet spacing
Boring terminated at 251.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/10 - 13.0 feet
6/11 - 13.2 feet
8/4 - 11.2 feet

355

350

.345

340

-335

-330

-325

-320
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SOIL LOG_MFC_WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3113t07

Project Name and No.: NuStart - Bellefonte COL Proiect; 6468061299

0MACTEC SOIL LOG - Boring No. B-1005P

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532936.7 N; 628398 E 30.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 609 feet See Note A 7/7/06

Sampling Method Borehole Inclination Logged by Date Completed
Vertical K. KRUG 7/7106

3

0a,

a,
0

E

6z

E

(0
ci)

D F
>0

a,
C
0

0
4,

a.

I-

.a,
0
05

Reviewed by / Date

0

=0

0

2,2
609 Lithology Remarks0.0

I) +-F-F +-+-+------I--#-1-t

Soil sampling not conducted. Refer
to boring B-1005 for soil profile.

597.8 11.2

605

600

-595

-590

585

-580

Page 1 of 1



ROCK LOGMFC WLA REV BELLEFONTO2-21-07.GPJ WLA.GOT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

ArMACTEC WLAROCK LOG -Boring No. B-10051

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532936.7 N; 628398 E 30.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 609 feet See Note A 7/7/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inchPVC: 4.5 inch O.D / 11.2 feet Vertical K. KRUG 7/7/06

'S

zi
0

0

a)
cia
0::

0)

C' 0
Q)

C'
01
-C

5~-6i~

5 0

.o

0..
Lithology

Reviewed by / Date

RpmArka
-1--i--i I I --I

1 1 86
SW

F

F

Aud seam

R3

2
4.7
594

/
/

1o, 65.
Ma, Ro, Ti

1o. 70,
Va, Ro. Ti

R3

LIMESTONE (micrite) with interbedded calcareous
shale; micrite is greenish grey (Gley 2 5/1) and
shale is black (10YR 2/1); slightly weathered to
fresh; weak to medium strong; wispy non-planar
beds of shale less than 0.01 feet thick spaced less
than 0.1 feet apart; rip up clasts; calcite vugs
common

- 19-24.6 feet: shale beds become semi-planar and
thicken to 0.01-0.1 feet with spacings < 0.2 feet,
stet calcite and rip up clasts

- 24.6-26.4 feet: shale beds thin to < 0.01 feet with
spacings of 0.01-0.2 feet, wispy, non-planar, fewer
calcite infills
26.4-30.3 feet: shale becomes very wispy and
non-planar with spacings of < 0.1 feet, rip up clasts

I Top of Bedrock at 11.2
feet. Lost 0.1 feet to
wash boring. Begin
rock coring at 11.3 feet
Fluid recovery good
throughout boring

P-S analysis was
conducted over the
length of cored section

P-S
D

3 5.0 F R3

4 4.5 F R3

0

595

590

585

580

575

570

565

560

Boring terminated at 30.3 feet.
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SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3M13107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

A'MACTEC SOIL LOG - Boring No. B-1006

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532755 N; 628259.7 E 176 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 614.5 feet See Note A 5/26/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical A. Tillery 5/29106

-r~
Reviewed by / Date .SC . "• - -.

0

LiiLithology Remarks00

CLAY with gravel, strong brown
(7.5YR 5/6) mottling to orange, dry to
moist, medium stiff, trace
manganese nodules
- 1.8-2.1 feet: gravel lens, light
grayish green (Gley 1 7/1), moist,
angular

35
CLAY, dark brown (10YR 3/2), moist
to dry, medium stiff, micaceous,
some mottling to gray, contains sand
grains and manganese nodules
- 4 feet: color change to yellowish
brown (1OYR 514), medium stiff,

6.0

sandy CLAY, dark brown (7.5YR
3/2), moist, medium stiff, trace gravel
and roots, micaceous

9.2
CLAY, light olive brown (2.5YR 5/4),
moist to dry, medium stiff to very
stiff, weathered rock lenss
- 9.5-10 feet: hard rock lens

- 11.4-12.2 feet: hard rock lens

ULAY, light olive brown (2.5Y 5/3) to
gray (Gley 2) to bluish greenish
gray (Gley 2, 10 BG 6/1)
- 13.9, 14.5 and 14.8 feet: narrow
lenses of broken rounded limestone
cobbles

I;I

16.0

20)

25-J

well graded GRAVEL, gray (Gley 2,
1OB 6/1), dry, gravel is fragmented
limestone (weathered bedrock)

-610

-605

600

595

590

585

........ v,,
SPT refusal at 18.8 feet
(blow counts 35/3").
Continuation of borehole
description in rock log
starting at 18.5 feet.

io Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

,?IMACTEC ROCK LOG - Boring No. B-1006

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)I HQ core (3.8") 1532755 N; 628259.7 E 176 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 614.5 feet See Note A 5/26/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D /18 feet Vertical A. Tillery 5/29/06

20

25

30-

35

40-

45

50

55

6Z
C

C-

0

CD
r0

500-

0)
C
5

(/)

2

0)
0
02

a
.C

0)
0.

Reviewed by / Date 3 J - CC7

Lithology

0

Remark•
Remrk

1 2.2
2.5 72

F
R3

2 5.0

3 LI2 1 005.0

F R3

4 4.61925.0

Fe. 30,
• ke = 70

Fa, 55, Rc

Fa, 60.
Wa, st,
Ro, while
staining.
pyrite

LIMESTONE (micrite) with interbedded shale beds;
limestone is medium dark gray (N4) and shale is
grayish black (N2); fresh; medium strong;
laminated shale beds

- 25.1-25.5 feet: slightly weathered zone, irregular
rock discontinuity

- 28.3-31 feet: wackestone intervals

- 31 feet: color change of shale to dark gray (N3)

-46 feet: color change of micritic limestone to
medium gray (N5)

18.5-24 feet: poor fluid
return

24-62 feet: intermittent
to no fluid return

26.9 feet: Unconfined
Compression Test

Some clear fluid return
at 31 feet

-595

-590

-585

-580

-575

570

565

560

5 5.0110 D

F R3

6 U1005.0

7

F R3

8 LgQ 1 005.0

5.0
Page I of 5



ROCK LOGMFCWLAREV BELLEFONT 02-21-07,GPJ WLA.GDT 3112/07

Project Name and No,: NuStart - Bellefonte COL Proiect: 6468061299

9'MACTEC ,_,-.'i'-ROCK LOG - Boring No. B-1006

I-C

60-

65

70-

75-

80-

85-

90-

95.

ci

S

0
oU

0•

0~

~0
.0
(0
0)

76 Z5'~

'(0

0
0 ,-o

0-Q.

00

0)
60
0)

Lithology RpmnrkQI.. . .. . , . ... . . . .

DU I UU
Jo, 10. Ti.
He. Pl.
Spaffy
ralcite:
5cm width

F R31

10 1 -o11005.0

62-176 feet: No fluid
return. Driller flushes
hole after each core
run. Some clear fluid
return at 31 feet and
116 feet

5.011• 100

F

Jo, 90,
Calcite
Fa, 15,
Rake = 85

R3

12 5.0 1005.0

:a, 20.
Ilickensid•d

- 68-70 feet: strongly bioturbated

CIMESTONE (wackestone); wackestone is medium
gray (N5) and shale is dark gray (N3); fresh;
medium strong; contains irregular, wispy and
bioturbated shale zones, rip -up clasts and calcite
spars

- 84 feet: grade to packstone interval, macro fossils

CU
.2-

555

550

545

540

535

530

525

520

13 1 ýo1985.0 D

F R3

14.14 !L- 90

/ Jo, 60,
ýalcite
Imm15L 1100

F R3

16 100

4.8

Page 2 of 5



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

fMACTEC I, ROCK LOG - Boring No. B-1006

100

105

110

115

120-

125-

130-

135-

65z
C

(~2

a)

U)
0::

0-
0•

0)
C

a)

CL(

5
C_ .5

w
0..C•

.,-, a-,

C'
W

.0o
-5

C
0

>U

WLithology Rpmnrka
~I 1
"1/I

-+-i-H F R3

18 1L1 100

- 99.2 feet: grade to wackestone interval, wavy
shale laminae

- 112-125 feet: alternating 2 to 3 feet intervals of
micritic limestone with no shale interbeds
- 112 feet: abrupt color change to lighter gray (N6)

-515

-510

-505

-500

19 1 98

F 1R3

20 1 o1 100

21 A-9 90

Jo, 5-A0,
Pl-Wa,
SI-Ro

:a, 25, St.
Slickensidi
Fa, 25, PI.
SM,
Slickensidt

Ma. 10. PI,
ic.
Ilickensid•

dD

d

F R3

22 ..
5.0 96

d

23 1-91 96

F R3

Driller replaces fluid
pressure gage

Pump pressure=40 psi,
down hole
pressure=4500 psi

495

-490

-485

480

24 95245.0

5.2

Page 3 of 5



ROCK LOGMFC VY&A REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112107

Project Name and No.:NuStart- Bellefonte COL Proiect: 6468061299

SMACTEC ROCK LOG - Boring No. B-1006

a)Zý

140-

145-

150-

155.

160-

165

170

175-

0z
C:

0

4.) C.

0)
C
a) .r

0)
2~ 2*(~5:~ *~

*4) -
.~- i

0

0

C 'C
00).e
DO

"0

.)

0.

Lithology
Remarks

Zb- I .U 1 J,

F R3

261 98

27 A-8 1 88

5.1

F R3

-a, 10, PI,
ýI-Ro.
lickensi/d

:a, 18, SI.
;alcile
Ab, 10, PI,

0. 30.
rýHe,
Imm
micile
3j. 10, PI,

Jo, 10. P1.

'oared
:a, 10, PI,
3m,

,ake=30°
a, 25,

5ome

slickensidi

Jo, 5, PI,
SI-Ro

D

28

d

100

- 147-157 feet: alternating 1 to 3 feet intervals of
micritic limestone

-LIMESTONE (micrite) with interbedded shale;
medium gray (N5) and shale is grayish black (N2);
fresh; medium strong; approximately 70% micritic
limestone to 30% shale; shale interbeds are thin to
laminated and dipping 15°

-165-168 feet: calcareous SHALE, reacts with acid;
bioturbated and brecciated with some small sparry
calcite

0

-475

470

465

460

455

450

445

440

29 4- 178

i i F R3 S

30 1 ý-ioo

E

31 1 94

-I-±--- F R3
- 171-172 feet: shale-rich interval

32 1I 100

- +
Boring terminated at 176 feet

NOTE A: Water level data
Date - Depth (below ground surface)

Page 4 of 5



ROCK LOGMFC WLA REV BELLEFONT02-21-07.GPJ WIAA.GDT 3112107 _________

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

9MACTEC ROCK LOG - Boring No. B-1006

180J

185

190

195-

200-

205-

210-

215-

0
zZ

"-)
a-

4) 0
a

0) -c
0)
C
4)

0

Z0

a-
C

0
04)0
0~

no
.2

0

C
0

>
Lithology

Remarks

5/28 - 12.8 feet
5129 - 12.8 feet
8/6 - 12.8 feet

-435

-430

-425

-420

-415

410

405

400

Page 5 of 5



SOIL LOG MFC WLA REVISED BELLEFONTO2-21-07.GPJ WLA.GOT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

TMACTEC WSOIL LOG - Boring No. B-1006U

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532752.4 N; 628266.8 E 13.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 45 614.5 feet See Note A 8/21/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT / Shelby Tube Vertical D. Stepanof 8/22/06

u)

(o
•1 m

a,.
W(

0,

0
0
0)

-E

_e
W
0-

OI

R e b
Reviewed by /Date P)5C 34 1 - .j"7"

Augered 0-1.5 feet

ULAT wian gravei, strong Drown
(7.5YR 5/6) and light olive brown (2.5
Y 5/6), moist, very stiff (Fill)
CLAY, light olive brown (2.5Y 5/6)
with light gray (10YR 7/1) and
yellowish-red (5YR 4/1) mottling,
moist, very stiff (Fill)
- 5 feet: color changes to light olive
brown (2.5Y 5/6) with light gray
(tOYR 7/1) and yellowish-red (5YR
4/6) mottled, trace roots (Fill)

pushed Shelby tube 0.5 feet
(3.2-3.7 feet), no recovery,
augered to 4 feet

Augered 5.7-6.5 feet

CLAY, olive yellow (2.5Y 6/6) with
dark grayish brown (2.5Y 4/2)
mottling, moist, very stiff, trace roots
and angular gravel (Fill)

Augered 10-11.5 feet

Groundwater not
encountered
13.1-13.2 feet: SPT test

595

590

585



SOIL LOGMFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

P'MACTEC- I. SOIL LOG - Boring No. B-1007

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533041.2 N; 628430.9 E 120 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 608.4 feet See Note A 6/10/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Hoeft 6/12/06

>"

Sq)

0

.E

S
I-

0

Reviewed by / Date D 5 (. Q7

0)
0)

- 3.5 feet: becomes yellowish brown
(1OYR 5/6)

SPT and auger refusal at 8.1
feet. Continuation of
borehole description in rock
log.

10-

15-

20-

25-

595

590

585

580



ROCK LOGMFCWLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC ROCK LOG - Boring No. B-1007

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533041.2 N; 628430.9 E 120 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 608.4 feet See Note A 6/10/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 8.65 feet Vertical J. Hoeft 6/12/06

C

ID

10-

15

20

25

30-

35

40

45

0
Z

0)

0
C,

0,

C,
"1) .0

C
0)

Co

C,_=00•

-4 0

t3 0

0)
Lithology

Reviewed by / Date ( 3 - 0• - 07
C0

t 600
Remarks

3j, 5, Wa,
31, Op

1 3.289891

R3
to F1

2 5.3~99

3 5.0 04.9 10

i i F R3

4 ~97

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh to slightly weathered; medium
strong; strong HCI reaction

- 8.1-15 feet: occasional chert pods of varying size
from < 0.05 feet diameter to >0.15 feet thick
- 12-20 feet: shale is banded, rip up clasts

- 20-27 feet: shale beds are <0.05 feet thick with
spacings of 0.05-0.2 feet, shale is weak

- 27-45.5 feet: shale is <0.05-0.3 feet thick with
spacings of 0.05-0.3 feet

- 39.5-41 feet: vertical joints, wavy, tight

- 44.5-45.2 feet: vertical joint, wavy, tight

- 45.5-53 feet: shale is <0.05 feet thick with
spacings of 0.1-0.2 feet

D
5

5.1oo

Fluid return good from
9 feet to bottom of
boring

47.0 feet: Unconfined
Compression Test

-595

590

585

580

-575

-570

-565

-l--1--- F R3

6 5.05.0

7 5-9 60

F R3

8 5.8

Page 1 of 3



ROCK LOGMFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

*MACTEC GZ - ROCK LOG - Boring No. B-1007

a

Ui)

50

55-

60

65-

70O

75-

80-

85-

6

C.,

>)

U)"

n,
cc

E) _r. 0)
E
in

0

0
a. 0)

0
0 Lithology

C
0

L0:=.

1 560

R•rmorko
Remarks

9
5.15.0 9

F R3

10 1 ý,11005.0

1 14.51g11 5 90

F R3

12 1 o 100

D
13 1 965.0

LIMESTONE (micrite) with thin calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong; strong HCI
reaction

- 52-59 feet: micrite is locally crystalline

- 59.3-87.3 feet: shale is < 0.02 feet thick with
spacings of 0.03-0.2 feet

- 87.3-89.6 feet: color of micrite changes to light

50-51 feet: core
damaged during
retrieval

58.8 feet: Unconfined
Compression Test

-555

-550

-545

-540

-535

530

525

F R3

5.014 100

15 1 1005.0

F R3

16 4.0
14. 98.7

Page 2 of 3



ROCK LOGMFCWLAREV BELLEFONT02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

*MACTEC ROCK LOG - Boring No. B-1007
Wirrian, Lc~tti•& A,,icaI.•, Inc

r

95

100-

105-

110-

115-

zz=

C.,

ci,

8
ci,

0,

C)
C

ci) 0)
coJ'C) 0

0

0

"z._

ob
.--

0)
0
0

C)"

Lithology
Remarks

17 1 .j._6 1006.01

F R3

18 1 - 1995.0

19 1.01005.0

F R3

D

gray to medium light gray (N7/N6), shale is <0.02
feet with spacings of 0.2-0.8 feet

- 89.6-100 feet: shale is < 0.01 feet thick with
spacings of < 0.01-0.9 feet

- 100-114.3 feet: shale is <0.01 feet thick with
spacings of 0.02-0.3 feet, wavy

- 114.3-116.6 feet: shale is 0.02-0.2 feet thick,
wavy

- 116.3-120 feet: shale becomes discrete beds of
0.01 feet thick with spacings of 0.02-0.15 feet

20 1 o11005.0

0

520

515

510

505

500

495

490

485

21 1 100
5.0

R3

A O

22 ý 1 95

23 1 71100 F R3

120 1 - - 1 1 - i Boring terminated at 120 feet.

NOTE A: Water level data
Date - Depth (below ground surface)
6/12 - 10.5 feet

125

Page 3 of 3



ROCK LOGMFCWLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 3/20107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

,MACTEC ROCK LOG - Boring No. B-1008
MIIWtila A~i As-ia•"$ 1-•

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533048.9 N; 628211.6 E 121.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 614.1 feet See Note A 6/8/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 13 feet Vertical J. Howard 6/10/06

DR 3--2_0-o7
£l
a, 0

Z
a,
0
1)

0
a

Q)
9D
rC

Lithology

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5); slightly to
moderately weathered; weak to high strength;
shale beds are moderately thin with spacings
0.2-0.4 feet

18.3-21.3 feet: loss of
water return

LIMESTONE (micrte) with calcareous shale
interbeds; micrite is medium gray (N5); slightly
weathered to fresh; medium strong
- 23.9 feet: clay seam, 90% loss of fluid

- 23-30 feet: slightly weathered micrite, high
strength, shale beds moderately thin to thin with
spacings of 0.1-0.2 feet

- 30-45 feet: shale beds moderatelly thin with
spacings of 0.1 feet, bioturbation present
- 31 feet: bioturbation present
- 31.6-41.0 feet: calcite filled fracture

D

36.4-121.3 feet: Lost
water return

585

580

575

570

565

- 45-52 feet: shale beds very thin to thick and
diffuse

LIMESTONE (micrite) with interbedded shale and



ROCK LOGMFCWLAREV BELLEFONT03-19-07.GPJ WLAGDT 3/20/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC ROCK LOG - Boring No. B-1008

55-

60

Lithology
Remarks

packstone intervals; micrite is medium gray (N5)
and shale is dark gray (N3); slightly weathered to
fresh; strong

52-60 feet: shale beds moderately thin with
spacings of 0.1-0.4 feet

- 60-64 feet: shale beds thin to very thin with
spacings of 0.1-0.6 feet
- 60 feet: small shell fragments and trace
biotu rbation

- 64-70 feet: shale beds thin to thick

- 70-80 feet: shale beds thin to moderately thin with
spacings 0.1-0.3 feet
- 70-75 feet: bioturbation replaced with calcite

LIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5) and shale is dark gray
(N3); slightly weathered to fresh; strong
- 75-90 feet: bioturbation and shell fragments, small
calcite spar

- 80-90 feet: shale beds very thin to moderately
thick

LIMESTONE (wackestone) with interbedded shale;
wackestone is medium light gray (N6) and shale is
grayish black (N2); locally highly weathered, mostly
slightly weathered; strong
- 86-86.3 feet: thick pressure solution feature, pink
calcite cross cuts bedding

C
0

Ur_,Es-.

560

555

550

545

540

535

530

525

- 90-105 feet: shale beds thin to moderately thin
with spacings of 0.1-0.3 feet

Page 2 of 3



ROCK LOG MFC WLA REV BELLEFONT 03-19-07.GPJi WMA CGDT 3/2fl/07
ROCK LOG MFC WLA REV BELLEFONT 03-19-07 GPJ WLA GOT 3120/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299rr ,l L I•I•,,
0MACTEC ROCK LOG - Boring No. B-1008

WHiL Wfr, ths& A,,,iw,. 1w.~

0)
a,

a-
U,

0
z

O

08
U)

0
0
0::

CD

76
0)

I.E. Lithology

17 5.0
5.0

HW
to90

95.

- 95.8-96.6 feet: highly weathered zone

LIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5) and shale is grayish
black (N2); mostly fresh; strong; shale is -30%100-

105-
E - 105-119 feet: shale beds moderately thin to thin

with spacings of 0.025-0.2 feet

110

C

0

520

515

510

505

500

495

490

485

112 feet: slight
hydrocarbon odor

1

- 119-121.3 feet: shale beds thin to moderately
thick with spacings 0.1-3 feet apart

PVC: 4 inch 0. D.

NOTE A: Water level data
Date - Depth (below ground surface)
6/10 - 17.5 feet
7/21 - 6.0 feet
7/22 - 6.0 feet

Page 3 of 3



ROCK LOGMFC WLA REV BELLEFONTO2-21-07,GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

AMACTEC ROCK LOG Boring No. B-1008
Withi-n tWos & A$-ml-$ In,.

0.
a)
0 Lithology Remrnark

Re.marks

95

100

105

110

115

120

125

130

- 95.8-96.6 feet: highly weathered zone

LIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5) and shale is grayish
black (N2); mostly fresh; strong; shale is -30%

- 105-119 feet: shale beds moderately thin to thin
with spacings of 0.025-0.2 feet

0

520

515

510

505

500

495

490

485

112 feet: slight
hydrocarbon odor

PVC: 4 inch 0. D.
installed after drilling

- 119-121.3 feet: shale beds thin to moderately
thick with spacings 0.1-3 feet apart

Boring terminated at 121.3 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/10 - 17.5 feet
7/21 - 6.0 feet
7/22 - 6.0 feet

Page 3 of 3



SOIL LOGMFC WLA REVISED BELLEFONT02-21-07.GPJ WIA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MACTEC ~ A SOIL LOG - Boring No. B-1009
WII,,,,, I Nt,&,OC ,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532957.3 N; 628130.1 E 75.8 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 613.9 feet See Note A 6/12/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical K. KRUG 6/12/06

0
0

FLI
Reviewed by / Date D 3 -313' 07

0-

.1 0
0U)

~U) >
to-.

613.9

-610

- color changes to yellowish red

- color changes to strong brown
(7.5YR 5/8), moist, very stiff, trace
gravel

-605

sandy CLAY, strong brown (7.5YR
5/8), moist, very stiff, trace gravel,
few organics

-.9
CLAY with sand, strong brown (7.5
YR 5/8), moist, very stiff, trace to few
clasts, few magnesium oxide
nodules

596.9
gravelly CLAY with sand, strong
brown (7YR 5/8), moist, stiff,
contains clasts 0.25-0.5 inches in Auger refusal at 18.6 feet.

SPT refusal at 18.7 feet.
Continuation of borehole
description on rock log.

590

585



ROCK LOG MFC VVLA REV BELLEFONTO2-21-07GPJ WLA0rn 3/1~)O7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

'MAGTEC ROCK LOG - Boring No. B-1009

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532957.3 N; 628130.1 E 75.8 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 613.9 feet See Note A 6/12/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /18.5 feet Vertical K. KRUG 6/12/06

4)

20-

25-

30-

35-

40-

45-

50-

55-

0
z

0

4)

0
0
4)

0
a

0)

C

4,

B
4)

05 0
Z0) .

z.5 5
L L 0~

0 00 c

M

0

Reviewed by / Date I•C. " . cj'

Lithology

4ý 3 /-

Remarks

1.8
R2
to

R3

2IH 100

99

F R3

3 5.0
5.0

4 5.0 100lO

F R3

5 99
D

LIMESTONE (micrite and wackestone) interbedded
with calcareous shale beds; limestone is medium
dark gray (N4) and shale is black (Ni); fresh; weak
to medium strong; 20% shale; shale beds are very
thin with close spacing (0.1-0.3 feet), non-planar

LIMESTONE (micrite and wackestone); medium
dark gray (N4); fresh; medium strong; few
interbedded shale beds; 10% shale

- 22.8-25.0 feet: Calcite-rich zones

- 25-36.5 feet: shale beds are very thin spaced
<0.1 feet apart, bedding irregular, wavy, 15% shale

- 36.5-39.6 feet: Calcite-rich zones in limestone
dominate with minimal shale interbeds, bedding
becomes planar

- 39.6-57.7 feet: Shale beds are very thin with
close spacing (0.1-0.3 ft), non-planar

- 43.2-43.8 feet: Thickening of shale beds, very
thin to thin
- 43.8-49.0 feet: Shale interbeds are very thin,
non-planar with calcite infilled vugs

LIMESTONE (micrite); medium gray (N5); fresh;
medium strong; very fine thin shale beds; 2% shale

LIMESTONE (micrite) with shale beds; medium
dark gray (N4); fresh; medium strong; shale beds
are thin and common; 20% shale
LIMESTONE (micrite) with minor interbedded
shale; micrite is medium gray (N5); fresh; medium
strong

LIMESTONE (micrite) with interbedded shale;

6

Fluid return good
throughout boring

w

595

590

585

580

-575

570

565

-560

F R3

7 5.2
5.0 100

8 1-91 975.0

F R3

9 4.7
94
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ROCK LOGMFCWLAREV BELLEFONT02-21-07.GPJ WLAAGDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

MA-T•11 ROCK LOG - Boring No. B-1009
0MiACn ECrs&~$~~L5

U)

60

65

70o

0
z a) n

aY

0)
C

U)
0)
C
U)

-'C

cj~
U)

0)
.0

ap;
Lithology

0

Lu

555
R•,~rn~rc

Remarks

10 1 ý. 1005.0

micrite is medium dark gray (N4) and shale is dark
gray (N3); fresh; medium strong; 20% shale
- 57.7-64.7 feet: Alternating limestone and very
thin interwoven shale layers

- 62.9-63.8 feet: limestone rich in calcite vugs

- 64.7-65.0 feet: Shale becomes interwoven with
limestone
- 65-69.7 feet: shale beds become irregular and
discontinuous, 20% shale

- 69.7-75.6 feet: shale interbeds become planar,
very thin, spaced 0.5-0.1"; 10% shale

i ll F R3

D

11 ý 1005.0

5.1
12 1001 F R3

Boring terminated at 75.8 feet

NOTE A: Water level data
Date - Depth (below ground surface)
No Data

-550

-545

540

-535

-530

-525

-520

80.

85-

90-

95.

Page 2 of 2



SOIL LOGMFC_WLA REVISED BELLEFONT03-14-07.GPJ WIA.GDT 3/19/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMW/ A ApC SOIL LOG - Boring No. B-1010,fMACTEC 1M7----- ,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532836.3 N; 628178.5 E 74 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 611.7 feet See Note A 8/7/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT / Shelby Tube Vertical I . J. Hoeft 8/8/06

di

~0

dieD

C
dJ
C
0
C-)

01

Reviewed by/Date /)SC 3- Zo-07

dC

0o
00

C/-

C
0C
>

Lithology Remarks611.7

CL

manganese

-.7

CLAY, yellowish brown (1OYR 5/6),
wet, medium stiff, few rock
fragments (<0.02 feet)

4-6 feet: Static Triaxial Test
(CU with pore pressure
measurement)

5.

7.5
clayey GRAVEL with sand, dark

yellowish brown (1OYR 4/6) mottled
with light gray (Gley 1 7/N), wet,
medium dense

10

SPT refusal at 13.5 feet.
Auger refusal at 14 feet.
Continuation of borehole
description in rock log.15

20

590

25

585



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

A'MACTEC WL b ROCK LOG - Boring No. B-1010
NY0qi.,m W,"ls A,-a I,,

Drilling Method Boring Location Coordinates: AL State Grid (ft) T Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532836.3 N; 628178.5 E 74 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 611.7 feet See Note A 8/7/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 14 feet Vertical J. Hoeft 8/8/06

Reviewed by / Date D 5(. 13 - (C7
a)

a)
0

0
Z Q)

0ý

a)
0
n

0C
C

a) -
C 0)

a) a)a)

CC-c

'a)Ci-

0

0

0

0

.o

>

0

24)

1 ý -..1 91

-595
- 14-29.8 feet: shale is wispy (thickness < 0.1 feet)
with spacing < 0.2 feet

590

-585
15, P1,
Ti

- 29.8-44 feet: shale is < 0.03 feet thick with
spacings of 0.05-0.2 feet, wavy, small rip-up clasts

580

D

- 44-51.2 feet: shale is < 0.01-0.05 feet thick with
spacings 0.3-0.2 feet, wispy and wavy,
non-continuous

LIMESTONE (micrite) with interbedded shale and
packstone; micrite is medium gray (N5), packstone
is medium bluish gray (5B 5/1) and shale is dark

good fluid return

1 of 2



0

zz

C-)

5,
0
C.,
5~

n,

5,

0) 
0

.5,

C

C
0-

C:
.S.

U00

(D0,
0o

5,
Lithology Remarks

C
0>9

5.0
95

96
A E

10
14.f

F

F

R3

gray (N3); fresh; medium strong
-51.2-51.5 and 52-53.1 feet: packstone
- 51.2-61 feet: shale is < 0.01 feet thick with
spacings <0.2 feet, wavy, rip-up clasts

- 61-74 feet: shale is <0.01 feet thick with spacings
<0.2 feet, wavy

4.6 D

12 11 100 R3

good fluid return

4.0

Boring terminated at 74 feet

NOTE A: Water level data
Date - Depth (below ground surface)
8/8 - 11.2 feet
8/14 - 11.2 feet

555

550

.545

540

-535

-530

-525

-520

Page 2 of 2



SOIL LOGMFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MACAA WLA- SOIL LOG - Boring No. B-1011

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532610.4 N; 628132.4 E 75.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 615.6 feet See Note A 5/30/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical D. Stepanof/K. Krug 6/6/06

>0o .

U)

U)

R.

E

-e .0)
o

Reviewed by / Date D. ý'C 13 - Q- 07

3.0
- color changes to yellowish red (5YR
4/6), and becomes wet at 4.5 feet
(Residual)

possible water table at 4.5
feet

- 12 feet: few weathered limestone
fragments

600

Auger and SPT refusal at
16.5 feet. Continuation of
borehole description in rock
log.

20-
-595

25-
-590
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Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ArMACTEC ROCK LOG - Boring No. B-1011

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532610.4 N; 628132.4 E 75.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 615.6 feet See Note A 5/30106

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 6.63 inch O.D. /16.5 feet Vertical0. DStepanof/K. Krug 616/06

6Z

U

0
0

0)
C

II)

C

-H

oI

0q
M

0-

r
Reviewed by / Date r(.• ' 13.C

(_

Lithology

~3 -~~'-d,~

Remarks

2

3.0
3 .0 100 F R3

R3

/
/4.896960

Iii F

B j, 10,
Wa, Sm-SI
Bj. 15, Pi,
Sm, Ti
1j, 10,

Na. Ro. Ti
3i, 10, P1.
31. Ti

0o 70,
Na,
rm-SI, Ti
o, 65,
Na, Si, Ti

Bj, 30, St.Si, Op

aj, 15, PI,
Sm, Op

C

3 459~98

__HT-,

4 5.15.0

LIMESTONE (micrite) with interbeds of calcareous
shale; micrite is medium gray (N5) and shale is
medium dark gray (N4); fresh; medium strong;
prominent shale-rich zone (-40%)
- 16.5-22.7 feet: shale beds are 0.5-0.02 feet with
spacings of 0.1-0.2 feet

- 22.7-30.7 feet: reduced shale content, shale is
thin (<0.1 feet) and spaced 0.2-0.4 feet apart, chert
nodules present

- 30.7-35.2 feet: shale is 0.2-0.3 feet thick with
spacings 0.2-0.5 feet

- 33 feet: calcite coating of crack, pyrite
- 33.2 feet: slickensides and calcite crystals

- 34.7 feet: chert nodule
- 35.2-45.7 feet: limestone becomes more
crystalline, shale changes color to medium gray
(N3)
- 37.5 feet: chert nodule 0.1x4.2 feet

- 40.5 feet: stylolites

- 42.5-47 feet: high angle joints with clay and
calcite coatings

- 45.7-49.0 feet: shale color changes to medium
dark gray (N4), thickness and spacing are
maintained

49-69.8 feet: limestone becomes more crystalline,
shale changes color medium gray (N3)

No fluid recovery along
boring

Down pressure 600 psi

BHTV analysis was
conducted over the
length of cored section

iI F R3

0

595

590

585

580

575

570

565

560

5 i11100

D

6 59.

-1 F
R3

R3

.Jo, 15,

/1
7 598

Jo, 65,
Na, Ro. T

Jo, 70,
ha, Si-Ro
T!/

8 5- 100
5.0

-H- -i F 1R3

Page 1 of 2



ROCK LOG MFC WLA REV BELLEFONTO2-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

grMACTEC WL-}ROCK LOG - Boring No. B-101l

60

657

70

0z

(.5

1l) 0
0

0)

)1)

0)

= 0)

c/).5
*0

0

0
Z5

Lithologyrm Remarks

9 5.2 100

10 549 985.0

F R3

D

11 1 2 1005.0

- 64 feet: calcite filled vugs, maximum size 0.1x0.1
feet

- 69.5 feet: calcite filled vug on fracture
- 69.8-75.5 feet: shale returns to original banding,
beds are 0.5-0.02 feet with spacings of 0.1-0.2 feet,
fossil rich zone at 69.8-70 feet

- 72.4-72.6 feet: slicken-sides on bedding surface
12 9 98

F R3

75
_IIL'
1_ 01-0ý80

.0
/ Bb, 45,

Wa, Sm,
Fi, slicken

0

555

550

545

540

535

530

525

520

- I.
Boring terminated at 75.5 feet

NOTE A: Water level data
Date - Depth (below ground surface)
816 - 13.2 feet

80-

85-

90-

95.

Page 2 of 2



SOIL LOGMFC WA REVISED BELLEFONT02-21-07.GPJ VWLA.GDT 3/12107
Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

•MA TE ~ vz~•" •,.,,,,,,••!i!•SOIL LOG - Boring No. B-1012
Wili1 L1- , & A-ima. I..

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532678 N; 628247.8 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 616.7 feet See Note A 6/20/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HO core Vertical J. Hoeft 6/21/06

421

E

0
z
06

CU

to
a)

09

0)
C
0
0
C)

2-
>0)
C3 c

CD

O)

fn I I- I I .

SPT 4 616

12 28

Sf T 4 . 56 CHE

'-i

I°I10

Spj 1 68/ GSZ4 3 9 23.4 46
4

ST23
S5T 20 18

37

z SPT
6

Cola" a;

15

20

25

0

CD
U-

0W ýý )i16 7

CH

616I .. . .00

Reviewed by / Date * _ "_W _1-_3-7_117

611.2 5.5
CLAY with sand, yellowish brown
(10YR 5/6), moist, stiff to medium
stiff, trace manganese nodules, trace
gravel

606.2 10.5
CLAY with gravel, bluish gray (Gley 2

6/1), moist, hard
- 10.5 to 13.9 feet: limestone gravels
are angular when fresh and rounded
and white when weathered

eno C 13 g

Lithology

MH SILT, brown (7.5 YR 4/4), moist, stiff
to very stiff, trace organic matter and
manganese nodules

Remarks

139
SPT refusal at 13.9 feet.
Auger advanced to 14.85
feet. Continuation of
borehole description in rock
log.

on1

0

615

610

605

600

-595

590

otJ Page 1 of 1



TIi1C.I( nt~ MFC. ~A4 A RF'J 1141 EFONT 02-21-071~P.i WA ~flT 1112107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

9MACTEC ROCK LOG - Boring No. B-1012

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532678 N; 628247.8 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) I CME 45 616.7 feet See Note A 6/20/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 15.1 feet Vertical J. Hoeft 6121/06

Reviewed by / Date D&C 3 {'-"7

6
Z

,3

Of
-.

0)

I,
0)
a,
C/)

0Z,_Z y
0

0
L)

.,

0

C)
Lithology Remarks

1.1.5 36 R21.7 SW to

2 4, 95 F
R2
to
R3

3 100 F
R2
to
R3

4 4.9 7
5.0 F

R2
to
R3

PA

PA

3j, 15,
Na Sm,
Dp

Bj, 5, Wa,
SI/Sm, Ti

Jo, 60,
wa, Si, Ti

Jo, 45,
Wa, Si, Ti

SHALE with micrite interbeds; shale is dark gray
(N3) and micrite is medium gray (N5); slightly
weathered to fresh; medium strong to weak; strong
HCI reaction
- 14-32 feet: shale can be scratched with a
thumbnail and shows incipient fractures
- 14.85-16.6 feet: slightly weathered zone with clay
lined fractures
- 15.5 feet: shale is altering to brown clay

- micrite is 0.05-0.15 feet thick with spacings
0.05-0.3 feet

- 25.3-25.7 feet: section of Packstone and micrite
0.4 feet thick

C

15-50 feet: good fluid
return

5 5.0 F R3

6 18 955.0 F R3

D

LIMESTONE (micrite) with calcareous shale
interbeds; medium gray (N5) and dark gray (N3);
fresh; medium strong; strong HCI reaction;
packstone interbeds of thickness 0.05-0.1 feet
- shale is 0.01-0.05 feet thick with spacings of
0.03-0.1 feet

- 36.5-50 feet: increase in shale bed spacing,
micrite is very crystaline

- 36.8-42.7 feet: shale is <0.01 feet thick with
0.05-0.25 feet spacing, spar in rock fabric,
occasional chert pods 0.05-0.1 feet thick

-42.7-48 feet: shale is 0.02-0.07 feet thick with
spacing 0.04-0.35 feet, occasional chert pods
- 43 feet: pyrite and fossils
- 46.3 feet: fossiliferous

- 48-50 feet: shale is < 0.01 feet thick with an
average spacing of 0.08 feet

rgCUc

600

595

590

585

580

575

570

565

/

/

7 510 F R3

Bi, 15,
vva,
Sm/SI, Op

8 L611003.5 F R3

Boring terminated at 50.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/21 - 18.3 feet
8/6 - 18.3 feet

Page 1 of 1



SOIL LOGMFC WLA REVISED BELLEFONT 02-21-07.GPJ WLAGDT 3/13107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

OMACTEC "LA SOIL LOG - Boring No. B-1013

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532758.8 N; 628315.6 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 614.8 feet See Note A 5/31/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Hoeft 6/7/06

a)
0)

0~
0)

a)
D.
E
CO
Co

0z
06

a)

CL

CU
U)

a)

U.-
00(0

>a

00

0
C.,
a)

a_

2)

_e

00)

0

Reviewed by / Date

614.8

-yr-p 1g

Lithology Remarks
0.0

SPT 4 78/
5 10.8 27.0 45 GSZ
7

SPT 2 961028/GS
2 2 12

2

3 12

5

SPT 3

4 4 9

10

ML

CýH

TOPSOIL, clayey silt with organics,
613.8 dark yellowish brown (1OYR 4/4),

-\ very stiff, dry to moist ffd
CLAY, light yellowish brown (2.5Y
6/4), dry to moist, stiff

rh11 I
CL CLAY, pale olive (5Y 6/3), wet, soft

609.3 5.5
CH CLAY, yellowish brown (10YR 5/4)

moist, stiff, trace manganese
nodules

604.3 10.5

GW GRAVEL with clay, dry, dense to
603.2 very dense, weathered limestone 11.6

15

20-

25-

30

SPT 37
5 50/1"ý

7
SPT refusal at 11.6 feet.
Auger refusal at 12.5 feet.
Continuation of borehole
description in rock log

0

610

605

600

595

590

585
Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONTO2-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

PEA ROCK LOG - Boring No. B-10134MACTEC -~l)

Drilling Method Boring Location Coordinates: AL State Grid (ft) T Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532758.8 N; 628315.6 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 614.8 feet See Note A 5/31/06

Casing Size and Depth Borehole Inclination Logged by Da t e Co m ple t ed
HW: 4.5 inch O.D. / 14 feet Vertical J. Hoeft 6/7/06

Reviewed by I Date _,0 C / 3-' -1 7

15

20-

25-

30-

35-

40-

45-

50-

6
Z

C-,.

>
0

d
U)

CD
0
-am 0

0.,_
o0
- ua
.Cu)
u'-0 )

o
0

0 Lithology Remarks
GRAVEL with clay, dry, dense to very dense,

-\weathered limestone

1 1.9 1.11
MW
to

SW

/-

NR

2
5.1 87SW R2

87 totoFR 3

Bj, 20.
Wa, Sm,
Op

Bb, 10,
Wa, Sm,
Ti

Jo/Bb,
Wa, Ro,
Ti, Sw

LIMESTONE with clay, slightly weathered to
moderately weathered, weak, gravel sizes are <0.2
feet, interspersed with clay pockets

SHALE (calcareous) with micrite interbeds and
occasional sections of packstone; shale is dark
gray (N3), micrite is medium dark gray (N4) and
packstone is medium bluish gray (5B 5/1); fresh to
slightly weathered
-15-26 feet: micrite layers are 0.05-0.2 feet with
spacings <0.4 feet

-22.4-23.4 feet: packstone with visible rip up clasts

- 26-27.7 feet: predominatly micrite

- 27.3-27.7 feet: high angle fracture
27.7-31.2 feet: micrite layers are 0.05-0.2 feet with
spacings <0.4 feet

C

3 100 F
R2
to
R3

3HT7

4 ý 01005.0 F
R2
to
R3

/o 70,aRo, Ti

Begin rock coring after
auger refusal at 12.5
feet.

BHTV analysis was
conducted over the
length of cored section

42 feet: slower drilling

PVC: 4 inch 0. D.
installed after drilling for
BHTV test

CU

600

595

590

585

580

575

570

565

5 1005.01 F R3 Bb, 25,
Wa, SI, Ti

Bb, 10,
Wa, Ro, Ti

LIMESTONE (micrite) with interbedded calcarious
shale, micrite is medium gray (N5), and shale is
dark gray (N3) to grayish black (N2); fresh; medium
strong; occasional chert pods and vugs
-31.3-41 feet: shale layers are < 0.05 feet thick
with spacings <0.2 feet, very crystalline

- 36-41 feet: many chert pods in Run 6, maximum
size 0.2x0.1 feet

- 41-50 feet: shale bed thicknesses are < 0.7 feet
with spacings <0.6 feet, micrite is very crystalline

6 50995.0 F R3

D

7 4.9 75.0 F R3

8 3-5 86

Sb, 20,
Wa, Si, Ti

Bb, 10,
W•, Si, Ti

F R3

Boring terminated at 50.0 feet
NOTE A: Water level data
NOTE A7 Water level data

Page 1 of 2



ROCK LOG MFC WLA REV BELLEFONTO2-21-7.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

*MACTEC ROCK LOG - Boring No. B-1013

ci)

ci)

0z
0
L)

.R

0)a
ci) -
.a C)
cci
ci)

0D

ZO
- i)

0

a
0
Ccc-

w!TLithologyI.,[-

6/5 - 9.2 feet
6/7 - 9.1 feet
8/6 - 9.1 feet

75

53580

53085-

52590-

Page 2 of 2



SOIL LOGMFCWLA REVISED BELLEFONT02-21-07.GPJ WLA GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC SOIL LOG - Boring No. B-1014

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532984.8 N; 628354.3 E 121.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 609.1 feet See Note A 6/13/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical K. KRUG 6/14/06

~l)

ci)
0

0
z
05
c-

CL,
E
ccc
W,

cci,

ci) co
>cc

0ci

ci,

0
0
ci)

ci.

E
0)

ci)
I-

ccci

ii ±-.t-* +--i--+-+-

SPT 5 16.85

5 17.49

3
20/0" 1 .;

0)
0
0

609.1
i -

Reviewed by/ Date jj1-C " - ."j7

CH

CH

CLAY with sand, yellowish brown
(1OYR 5/8), dry to moist, stiff, trace
clasts of manganese oxide nodule

Lithology

- slight color change to yellowish
brown (1OYR 5/6)

604.6 4.5
CLAY with sand, brownish yellow
(1 OYR 6/8), dry to moist, stiff to very

603.1 stiff, few clasts 6.0

n30 Remarks

SPT and auger refusal at 5
feet.
Casing set to a depth of 6
feet. Continuation of
borehole description in rock
log.

0
coc

605

600

595

590

585

580

Page 1 of 1



ROCK LOGMFC WLAREV BELLEFONT02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC ROCK LOG - Boring No. B-1014

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532984.8 N; 628354.3 E 121.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 609.1 feet See Note A 6/13/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch OD. / 5.5 feet Vertical K. KRUG 6/14/06

0zi

0

L0
n,

0)

a)

0)

.5

0

0

D5c. 3--- 07

- S
'a)

0

E3

C'
.,0.

o50
00

,o

0
0
0)
CD

Lithology

Reviewed by / Date

R5.rmcrk.q
-~1~ -1-f - --

5.0
5.5I 92 SW

R2
to
R3

2 5.0 F R3

3

-4-1 -- F R3

/MAb, 75,
Na, Ro,
ri,
ncipient

4 5.0

D

LIMESTONE (micrite) interbedded with calcareous
shale; micrite is medium bluish gray (Gley 2, 5/1)
and shale is reddish brown (5YR 4/4) alternating to
very dark greenish gray (Gley 2 3/1); slightly
weathered to fresh; weak to medium strong
- 7,6-7.8 feet: possible void
- 8.2-10.8 feet: shale beds 0.05 - 0.1 feet thick and
spaced 0.5 - 0.7 feet apart, non-planar, limestone
is calcite rich, bioturbated zone at 8-9 feet

- 17.2-18 feet: mostly medium gray (N5) limestone,
fossiliferous, burrows
- 18-21.4 feet: shale beds are 0.1 - 0.2 feet thick
with spacings of 0.01 - 0.1 feet

- 21.4-37 feet: shale beds indefinite and
interweaving with (more dominant) limestone, 30%
shale

- 35-35.1 feet: burrows

- 35.8-37 feet: healed fracture, calcite

- 37-46 feet: interwoven shale bands become more
solid and group as inbeds in thicknesses of 0.1 -
0.2 feet with spacings 0.01 - 0.5 feet

- 42-48 feet: bioturbation

- 43.4-45.6 feet: crystalized fracture plane

7.1 feet: Unconfined
Compression Test

32.2 feet: Unconfined
Compression Test

600

595

590

585

580

575

570

565

5 5.0

F R3

6 4.896
5.019

7 5.3- 100
5.0 R3

F

8 181 96
R2
to
R3

Page 1 of 3



ROCK LOG MFC _WLA REV BELLEFONT02-21-07,GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

0MACTEC ROCK LOG - Boring No. B-1014

50

55

60-

65-

70-

75-

80-

85-

0z

2:

00•

C

C,

02

)0)

0 0
00 0~

C

.C2

0 b

'E

0

0
Lithology RfUmarkC

-+-*-i-i-~-~-~,-~ 1-~ -- -~ -- -

/
9 4-4 89

F
R2
to
R3

10 1 100

Jo, 65,
V1a, Ro,
Ti,
47.4-47.9'

Mb,
slickensid,

5.0

F R3

12 152 100

D

- 46-50.9 feet: less shale beds, shale beds are
defined with thicknesses of 0.1 - 0.2 feet and
spacings of 0.1 - 0.5 feet, 15% shale

- 50.9-57.7 feet: shale beds become very thin and
discontinuous, calcite filled vugs, 5% shale
- 51-86 feet: calcite-filled vugs 0.2 - 0,01 feet
diameter, common

- 57.7-73.3 feet: shale beds are 0.01 - 0.1 feet thick
with spacings < 0.2 feet, 20% shale

- 73.3-76 feet: calcite-rich limestone with no shale

- 76-86.1 feet: shale is 0.001 - 0.1 feet thick with
spacings 0.2 - 0.1 feet, planar, interwoven

- 85 feet: fossil-rich limestone layer

46 - 51 feet:
calcite-filled vugs
present throughout run

55.8 feet: Unconfined
Compression Test

0

560

555

550

545

540

535

530

525

134.615. 91

F IR3

14 1 100

15 1 100

F R3

16 1-8- 95

Page 2 of 3



ROCK LOGMFC WLA REV BELLEFONTO2-21-07.GPJ WVAGDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

NMACTEC ROCK LOG - Boring No. B-1014
& •!•.

0

90

95-

100-

105-

110-

115-

120-

125-

6z a) 0ar

0)

C)

U)

ci) SU

C)0

0

C:

0

.CU)
600

0
a)

._o

Lithology Remarks
-+ +-.l-.l-+-+--.,.I.r ,.~ +-+

17 150 995.0

F R3

18 1- 100 /
/

Jo, 70,
Wa, Ro, Ti
Jo, 65,
Wa, Ro, Ti

- 86.1-87.4 feet: very little shale (2%), limestone is
medium gray (N5)
- 87.4-92 feet: shale is very thin

- 92.0-98.1 feet: micrite interbedded with shale,
micrite is medium gray (N5), 10% shale

- 98.1-105.7 feet: micrite with interbedded shale,
15% shale

- 105.7-111.9 feet: shale is < 0.01 feet thick with
spacings of 0.001 - 0.2 feet, beds become irregular
at 111 feet, 10% shale

- 106-115 feet: calcite infilled vugs common among
bands of limestone

195.21 5.0 100

F R3

20 1 975.0 D

0

LU-

520

515

510

505

500

495

490

485

5.2 0

F R3

i

LIMESTONE (micrite) with calcareous shale;
medium gray (N5); fresh; medium strong; shale is
irregular; 25% shale22 1 93 o, 70,

5.2 100 F R3

- 115.2-117.6 feet: shale becomes planar,
calcite-healed fractures

- 117.6-117.9 feet: packstone or wackestone 0.3
feet thick
- 117.9-120.4 feet: shale beds are irregular

LIMESTONE (micrite); medium gray (N5); fresh;
medium strong; shale laminae with spacings of 0.2F
feet I

- 119.7 feet:
slickensided calcite
joint plane

Boring terminated at 121.2 feet
NOTE A: Water level data
Date - Depth (below ground surface)
8/6 - 12.2 feet

Page 3 of 3



SOIL LOG MFC WLA REVISED BELLEFONT02-21-07.GPJ VVIA.GDT 3113107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ArMACTEC ULA SOIL LOG - Boring No. B-1015

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NO core (3) 1533020.6 N; 628276.3 E 75.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 45 611.5 feet See Note A 8/17/06

Sampling Method Borehole Inclination Logged by Date Completed
Standard/UD Vertical D. Stepanof 8/18/06

~1)

0
C.)
ci)

-ev
Reviewed by / Date "0)

Oc

700 psi push pressure on
shelby tubes

L55
CLAY, strong brown (7.5 YR 4/6),
moist, very stiff, few gravel and roots,
trace black manganese nodules

6.0

- 8 feet: color change to yellowish
brown (1OYR 4/6)

-J
SPT refusal at 12.5 feet.
Auger refusal at 13.0 feet.
Continuation of borehole
description in rock log.

15-

20-

25-

595

590

-585



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC ROCK LOG - Boring No. B-1015

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQcore (3Y) 1533020.6 N; 628276.3 E 75.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 45 611.5 feet See Note A 8/17/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 13 feet Vertical D. Stepanof 8/18/06

Reviewed by / Date I) . C j• - 2, ci7'I)
U,

C.
U,

0

0
z

-,"
U)

8)

t0

C)

rn

ZI C)
0
0

1)1 0
0

0~4 01C. Lithology Rs-nrkq

15

1 2.0
2.0 80 R3

2 ý-011005.0

Pi,

20 11 i I F R3

3 5-1925.0

25

4 598 Si, Ti

30 9 F R3

5 100

LIMESTONE (micrite) interbedded with packstone
and calcareous shale; micrite and packstone are
medium gray (N5) and shale is dark medium gray
(N4), fresh, medium strong
- 15-20 feet: calcite filled vugs
- 13-20 feet: shale is 0.01-0.04 feet thick, wavy

-16-20 feet: shale is 0.01-0.08 feet thick, gradual
change from micrite to wackestone

LIMESTONE (wackestone) with calcareious shale
interbeds; wackestone is medium gray (N5) and
shale is dark medium gray (N4); fresh; medium
strong

- 25-45 feet: shale is 0.01-0.03 feet thick, wavy
contact

- 35-40 feet: rip up clasts and stylolites present

- 37.5-37.6 feet and 38.4-38.6 feet: packstone
interbeds

LIMESTONE (micrite) with calcareous shale

interbeds; micrite is medium gray (N5) and shale is
dark medium gray (N4); fresh; medium strong;
strong reaction to HCI
- 45-50 feet: few packstone filled burrows
- 45-65 feet: shale is 0.01 -0.03 feet thick, bedding
contacts irregular and wavy, sometimes
discontinuous
- 50-55 feet: some rip up clasts

Downpressure 500 psi,
good fluid return, brown

fluid return good,
gray-brown

fluid return good, light
gray

a
0

595

590

585

580

575

570

565

560

D

35

6 5.0

40 d 1 F R3
Bi. 10,
Wa, Si, Ti

7 5.0 1 005.0

45 A~- -1 1 1 1 .1

8 100

50 F IR3
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ROCK LOGMFC WLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299
1MACTEC- ROCK LOG - Boring No. B-1015

)V)I.n 1.,. & A--,1- Iw ,

a.

55

60-

65

6
z
C:

C

a)

0 0.

()
.r

r)
0a5 ) '

-00

on
)fa)

'E

0.0)

0
Lithology

Remarks
b.U 1UU

5.0

11

F R3

~'18888
3j, 10,
Na, SI, Ti

3j, 10,
Na, Ro, Ti

D

12 1 '- 1005.2

-62-62.6 feet: packstone interbed

LIMESTONE (packstone) with calcareous shale
interbeds; packstone is medium gray (N5) and
shale is dark medium gray (N4); fresh; medium
strong

- 71.4-75.2 feet: shale is very thinly laminated,
fossiliferous

70 1 1 F R3

0I

555

550

545

540

535

530

525

520

13 1 ý- 1005.2

75

80

85

90

Boring terminated at 75.4 feet

NOTE A: Water level data
Date - Depth (below ground surface)
8/18 - 9.5 feet
8/19 - 5.0 feet

Page 2 of 2



SOIL LOG_MFC_\WAA REVISED BELLEFONTO2-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC W,, SOIL LOG - Boring No. B-1015U

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1533026.4 N; 628273.1 E 16.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Gibson) / CME 45 612.2 feet See Note A 8/21/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT / Shelby Tube Vertical D. Stepanof 8/22/06

DD

aZ,

r
0.
a,

cu

E
CU
Wo

dz
0~

E
cc

Uo

a,

0a, o
0>-00

0

-.

0C(_ C- C'7
0-

.0

0"0

Reviewed by / Date
a)
CL-t
H0

612.2 Lithology Remarks00
V ML SILT, reddish dark gray (IOYR 3/1)

sin 7 1 5

SPT 3
1 5 14.47

5 ID 242

8 14.4
14

LIUD 8
L4 - ____-

10

SPT 2
7 14.4
14

U D 20.4 TXr
6

151 +s
7 6 15.6

CH CLAY, red (2.5YR 5/6), moist, stiff
(Residual)

- 3 feet: color changes to red (2.5YR
4/8)

606.0 6.2
CH CLAY, red (2.5YR 5/6), moist, very

stiff, trace black manganese nodules,
contains weathered subrounded
limestone gravel (Residual)

- 9 feet: decrease in gravel content

601.2 11 .0

CH CLAY with gravel, red (2.5YR 5/6),
moist, stiff (Residual)

- 15 feet: color changes to reddish
yellow (7.5YR 6/8) and red (2.5YR

595,7 5/6) mottled 16.5

Augered 0-1.5 feet

Augered 5-6.5 feet

Augered 9-11.5 feet

Rig chattering, auger refusal
at 11 feet

Groundwater not
encountered

C
0

Lud

610

605

600

595

590

585

Boring terminated at 16.5 feet. Did
not encounter bedrock.

20-

25

Ln
Page 1 of 1



SOIL LOG MFC W-A REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

*MACTEC ,LA SOIL LOG - Boring No. B-1016

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532867.3 N; 628224.3 E 20.7 feet

Drilling Contractor (Driller) and Rig
MACTEC (Warren) / CME 45

Elevation (Datum NAVD 88)
611.6 feet

Ground Water Depth Date Started
See Note A 6/25/06

Sampling Method Borehole Inclination
Vertical

Logged by
J. Howard

Date Completed
6/25/06Split Spoon/ NQ core

C
a)
0

0
a,

E

0,

Observed water level at 1.5
feet, artificially high

i.-1
CLAY, strong brown (7.5YR 5/6),
moist, stiff (Fill)

medium stiff

598.6 13.0
CLAY with sand, strong brown (7.5
YR 5/6), moist, stiff

SPT refusal at 16.3 feet.
Auger refusal at 17.5 feet.
Continuation of borehole
description in rock log.

590

585



Rilr'.K LOC1 MFC WLA REVJ BELLEFONTO02-21-07 GPJI WIA.GDT 3112107

Project Name and No.: NuStart- Bellefonte COL Proeect: 6468061299

SMACTEC ROCK LOG - Boring No. B-1016

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3') 1532867.3 N; 628224.3 E 20.7 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 611.6 feet See Note A 6/25/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 17.5 feet Vertical J. Howard 6/25/06

4,

20-

25-

30-

35.

40-

45.

50-

55.

0

C:

C.,

4,
0)
t0

0l

0)

E,

0 10
-0o C

C 0

4, o1, .

.E

01
0,

Reviewed by / Date D. C 3-. Q7

Lithology Remarks
GRAVEL, weathered limestone

/

1 3.2 91SW R43.2 Ito F1

Ve, 45, P1,SI, So

pi, 15, P1,
lF, Mo

D

LIMESTONE (micrite) with interbedded shale;
medium gray (N5); fresh to slightly weathered;
strong; shale beds moderately thin to thin with
spacings of 0.1-0.2 feet

oil sheen coming up
with drill fluid. Boring
terminated due to
hydrocarbon concerns.

Boring terminated at 20.7 feet.

NOTE A: Water level data
Date - Depth (below ground surface)
6/26- 1.5 feet

M

595

590

585

-580

575

570'

565

560

Page 1 of 1



SOIL LOGMFCWLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

"MACTEC WLA SOIL LOG - Boring No. B-1017

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532937.4 N; 628225.4 E 50.6 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 611.9 feet See Note A 7/8/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 7/8/06

z 5F
Reviewed by /Date D]C

cl >, ~
a -0 0-0 . 0 0

(DE E 8 2 -. > e ~ ~
'0 U) 00 0G W4 0 CU F. lý 0 W. 6 Lithology Remarks

0 CH CLAY with sand, strong brown

(7.5YR 4/6), dry, very stiff to hard
6

/SPT 7 66113

608.9 3.0
CL CLAY with sand, very pale brown

/ 9 (1OYR 8/3), dry, very stiff, abundant
S2T 12 12.6 manganese nodules/2

12
606.4 5.5

CH CLAY with silt, strong brown (7.5 YR
3 5/6), dry, very stiff, occasionalSPT 8 10.8 manganese nodules 605
16 604.4 7.5

OH CLAY, yellowish brown (10YR 5/6),

very stiff, dry to moist, occasional
6SPT manganese nodules

SP 10 7.2 16.3 CHE

10-V 12

SP 3 600.4 11.5

Sp 8 9.6 CH CLAY with silt, yellowish brown

7H 599.6 (10YR 5/4), moist, soft _----2
CLAY, strong brown (7.5YR 5/8),
moist, soft to stiff, occasional

SPT 2 13.8 manganese nodules

6 7 596.9 15.0

15 CH --H CLAY, yellowish brown (toYR 5/4),
moist, stiff, occasional limestone

/ 3 clasts (angular sand to gravel in size)
SP7 6 15.6 595

8

Auger refusal at 19.0 feet.

-592.7 19,2 Continuation of boreholesPTr 50/0" 0 description on rock log.

20 8

590

25

585

30 - - - - - - - - - .

ag -dt i 0I



ROCK LOG_MFC WLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

*MACTEC ROCK LOG - Boring No. B-1017

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532937.4 N; 628225.4 E 50.6 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 611.9 feet See Note A 7/8/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 19 feet Vertical J. Hoeft 7/8/06

20-t

25

30

35

40-

45-

50-

55-

i
i~C 34-f7

<5
z
r

C-)

U,

C.

0
0,

a
U,

0)
.1,

03

Ec

0)
0
Eli
M4

8i 0U,

.'E

(U,
0S Lithology

Reviewed by I Date

Rp.markm

1
4.4 SW R3
4.4 to F

2 98.65.0 F R3

3 ýLg 97.8

B!, 10,
Na, Sm,
Tli

Bi, 15,
Wa. Sm,
Ti

F 1R3

D

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh to slightly weathered; medium
strong; strong HCL Reaction

- 19.2-25 feet: shale is 0.05-0.13 feet thick with
spacings of 0.08-0.2 feet, wavy

- 25-29 feet: shale is 0.01-0.05 thick with spacings
of 0.05-0.3 feet, rip-up clasts, wavy, limestone
becomes fresh

- 29.0-32.0 feet: interbedded micrite and
wackestone

- 32-36.6 feet: shale is 0.01-0.05 thick with
spacings of 0.05-0.3 feet, rip-up clasts, wavy

- 36.6-40 feet: shale is <0.01 feet thick with
spacings of 0.02-0.05 feet, wavy

- 40-43.35 feet: shale is <0.02 feet thick with
spacings of 0.05-0.2 feet, wavy

-LIMESTONE (wackestone and packstone)with
calcareous shale; limestone is medium gray (N5)
and shale is dark gray (N3), wavy; fresh; medium

I strong; strong HCL reaction
LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5), shale is
dark gray (N3); medium strong

- 45.5- 50.5 feet: shale is wavy <0.01 feet thick with
spacings of 0.03-0.05 feet

4 5.1100
5.0

0

590

585

580

575

570

565

560

555

5 4.9 9898o

F IR3

4.56 90

7 2.7 100 F R3

NOTE A: Water level data
Date - Depth (below ground surface)
7/9 - 5.8 feet
7/10 - 15.9 feet
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SOIL LOGMFCWLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299MACTEC A SOIL LOG - Boring No. B-1017U
Ii-h.roI £& As.w-

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532937.2 N; 628222.1 E 16.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 612.1 feet See Note A 8/21/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT / UD Vertical J. Hoeft 8/21/06

a,

a,
E,

6
z

E-

Co

05-5.'

8co
0,~
o .E
of 0

C

a,.

o-

I-a,

ASPT 10
1 12 13.2

I i

UD
2

21.4

1,-S

sp-T
3

7
10
12

13.2

LID 14.4
4

10
SPT 6 16.2

V J 10

UD 14 TXD
6

0

a)

10

609 i 30

612.1

CL CLAY, strong brown (7.5 YR 5/6),
dry, very stiff, contains maganese
nodules

- 6.3 feet: color changes to strong

brown (7.5 YR 4/6)

CL

Lithology 0.0 Remarks

CLAY, strong brown (7.5YR 4/6), dry,
very stiff, trace sand

RflD I

7.5

CH

CH

CLAY, yellowish brown (10 YR 5/6),
moist, very stiff

- 9.3 feet: silt lense at base of shelby
tube, very pale brown (10 YR 7/3)

600.0 12.1

CLAY, strong brown (7.5 YR 5/8),
moist, very stiff to medium stiff

Reviewed by / Date LMC " -I (.1-7

Groundwater not
encountered

Augered 6.5-8 feet

Augered 11.5-13 feet

a
0

a)O

610

605

600

595

590

585

ASPT7
6
5
7

17

165

20-

25-

Boring terminated at 16.5 feet. Did
not encounter bedrock.

Page 1 of I



SOIL LOGMFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MACTEC WASOIL LOG - Boring No. B-1017U

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532938 N; 628228.7 E 18 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 45 612.1 feet See Note A 8/21/06

Sampling Method Borehole Inclination Logged by Date Completed
UD and Bulk Vertical J. Hoeft 8/21/06

DS

Reviewed by / Date D-5 C -(3 - ?

612.1 Lithology Remarks
0of

CL

CL

CLAY, strong brown (7.5YR 4/6), dry,
very stiff

608.9 3.2

CLAY with sand, very pale brown

(10YR 8/3), dry, hard, contains sand
and manganese nodules

604.6 7.5
CH CLAY with sand, yellowish brown

(IOYR 5/6), moist, very stiff, few
chert clasts

Augered 0-3.5 feet

Bulk sample 1-5 feet:
1017UDS-Bulk#l

Augered 5.5-8 feet

Bulk sample 5-10 feet:
1017UDS-Bulk#2

Augered 10-12 feet

12-14 feet: Static Triaxial
Test (CU with pore pressure
measurement)

Augered 14-16 feet

CH
600.6 11.5

CLAY with sand, yellowish brown
(1OYR 5/8) to strong brown (7.5YR
5/8), moist, soft to medium stiff

597.1 15.0
CLAY with sand, yellowish brown
(10YR 5/6), moist, medium stiff,
contains limestone clasts

0

610

605

600

595

590

585

CH

594.1 18.0

Boring terminated at 18.0 feet. Did
not encounter bedrock.

20-

25
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SOIL LOGMFC _WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
1MACTECWA SOIL LOG - Boring No. B-1018

Wi•lli LW [,¢i & A,,i,, c.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532827.3 N; 628217.6 E 16.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 612.7 feet See Note A 6/26/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NO core Vertical J. Howard 6/26/06

a)a)
.0
0.a)

cC

a)
'a
E
co

(n

6
z

CL

CL

U)

a)

5) DVr.

0o
>ao0
00

C
a)
0

U
a)

ZC

B o)

a)=
_..

IJ

3S 10
3

I/SPT 1
2 4 10

- 3

a,,,
DC
0

=0 2

612.7 Lithology 0,0 Remarks

CH CLAY with sand, brownish yellow
(1 OYR 6/6), moist, medium stiff (Fill)

606.7

Reviewed by / Date i.SC . ,7

6.0

S5 CL CLAY, brownish yellow (1OYR 6/8),6 14 moist, stiff, trace sand (Residual)

1604.7 8.0

2 CL CLAY with sand, brownish yellow
SPT 4 14 (10YR 6/6), moist, stiff

VL 4 10 603.1 9.6

Groundwater level of 1.5 feet
artificially high

Auger and SPT refusal
(50/0") at 9.6 feet.
Continuation of borehole
description in rock log.

10-

15-

20-

25-

610

605

600

595

590

585
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Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

A-MACTEC LA;) ROCK LOG - Boring No. B-1018
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)! NQ core (3") 1532827.3 N; 628217.6 E 16.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 612.7 feet See Note A 6/26/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 9.6 feet Vertical J. Howard 6/26/06

Dsc i-H- T"-I

0

10-

15

20

25

30

35

40

45.

6z
0 0

a)

0,
0)

0)

a,
U)

0)
0

a)
Si.- -J

05o

08
,a-

2

a)
09

Reviewed by / Date
C
0

>J
Lithology Remarks

1 ý 94 SW R417 to F1
LIMESTONE (micrite) with shale interbeds; micrite
is medium dark gray (N4); fresh to slightly
weathered; shale beds are moderately thick to
moderately thin and 0.1-0.3 feet apart

2
5.0 SW R3

92 toF to5.. F R4

3j. 5, Pi.
31, So

3i, 5, PI,SI, So

Bi, 10, Pi.
SI, So

D

Oil sheen coming up
with drill fluid. Boring
terminated due to
hydrocarbon concerns.

H
1001 1--=1 - i*

Boring terminated at 16.5 feet.

NOTE A: Water level data
Date - Depth (below ground surface)
6/25 - 1.5 feet
6/26 - 2.1 feet

-600

.595

-590

-585

-580

-575

570

565
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SOIL LOGMFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC Wi§A SOIL LOG - Boring No. B-1019

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532716.2 N; 628178.6 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 613.7 feet See Note A 5/23/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 5/24/06

D( 3 - 13 - 017
i

.1

Reviewed by / Date

- 0
0 U)

Lithology Remarks613.7 0.0

CL
- ASPHALT
632 Fill gravel

r)_ ý02

CLAY, reddish brown (5YR 4/4),
mottled with greenish gray (Gley 2
6/1) and dark gray (2.5Y 4/1), moist,
stiff

610.2 3.5
CLAY, light yellowish brown (2.5Y

609.2 6/4), moist, medium stiff 4.5
CH CLAY, yellowish brown (10YR 5/4),

moist, stiff to very stiff, few gravel
clasts (angular -0.5-0.2 feet and
weathered limestone)

- 11.5 feet: mottled with greenish
gray (Gley 1 6/1)

- 13.5 feet: with sand

598.7 15.0
CLAY, yellowish brown (10YR 5/4)

mottled with greenish gray (Gley 1
6/1), moist, very stiff to hard, few

596.9 gravel clasts of limestone 16.8

9.5 feet: low recovery likely
due to gravels at the base of
sample

12 feet: extra recovery due to
slough

SPT refusal at 16.4 feet.
Auger refusal at 16.8 feet.
Continuation of borehole in
rock log.

610

605

600

595

590

585

CH

20

25
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Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ArMACTEC ROCK LOG - Boring No. B-1019

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3) 1532716.2 N; 628178.6 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) I CME 45 613.7 feet See Note A 5/23/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. /16.8 feet Vertical J. Hoeft 5/24/06

0

20-

25'-

30-

35

40-

45-

50-

55-

6
Z 8

0I
of

0
0

CI
C
a)

01~~ .2
II ) 0)-o a -

-- .I-- "J -c

10

0
CU

.o

U
C.

D5( 3 -13- 07Reviewed by / Date

Lithology Remarks

I 41.7094 F R2 Bi, 15,
Wa, SI, Ti

Bj, 10.
Wa, SI, Ti

3,5, Wa,
1,Ti

LIMESTONE (micrite); micrite is medium gray (N5)
with dark gray (N3) to grayish black (N2) bands;
fresh; weak; strong HCL reaction; occasional chert
pod inclusions; chert has no HCL reaction and is
moderately hard

- 20.8 feet: slight mineralization on fracture surface

- 23 feet: pyrite mineralization on fracture surface

- 29-29.6 feet: pyrite mineralization on high angle
fracture

17-35 feet: good fluid
return

2 5.0

D

F R2

3

4

4.9
5.0 98 Io 065.

P, Sp
YiOp

3j, 0, Wa,
•*1, 11

5.0
3.2 1001 F R2

Boring terminated at 35 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/24 - 5.6 feet

C

595

590

585

580

575

570

565

560
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SOIL LOG MFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

7MACTEC WLKA SOIL LOG - Boring No. B-1020

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/NQ core (3") 1532590.2 N; 628188 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 616.7 feet See Note A 6/9/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 6/10/06

4)

0
E)

0z
oa

4)

40
0.,

o) C C-)

Q.

F C

4) 'a 4)
I-. 0~

0 'aCJ3
~ o
~ *4, =0)
o .~ c~.

O3
Reviewed by / Date

616.7 Lithology Remarksn.o

SPT 3 38/
5 8.4 6.7 19 GS2/ - 7

SPT 6 42/ S
2 6 11.428.3 21027

2
3 4 10.818.4 CHE

3 6

ST 2
S 9 10.8

43

,P-G(
6165ASPHALT

616.2 gravel FILL
_rý'_'

.5
ILO _5

GRAVEL with clay and sand, brown
(7.5YR 4/4), moist, medium dense

614.0 2.7
CL CLAY with sand, reddish brown (5YR

4/3), moist, stiff

611.2 5.5
CH CLAY, dark yellowish brown (10YR

4/6), moist, stiff

Ground water level of 1.1
feet artificially high

SPT refusal at 10 feet.
Continuation of borehole
description in rock log.

607.2 9.5
606.7 CLAY with weathered limestone, lo.o

A yellow (2.5Y 8/6), dry to moist, hard

15-

20-

25-

C
0

Lii

615

610

605

600

595

590
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ROCK LOG MFCWLA_REV BELLEFONT 02-21-O7.GPJ VVLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC ROCK LOG - Boring No. B-1020
\ W,']H+ oi & A-~a~. - 1-

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3Y) 1532590.2 N; 628188 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) I CME 45 616.7 feet See Note A 6/9/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 10.3 feet Vertical J. Hoeft 6/10/06

Reviewed by / Date DJ c 3 -13-
C)

a)

IZ

Q) ,0

0)

a)
C

a-_
C'

0)
CC

'a).51-

0)
=.,90

Lithology Remarks•
,'Ill , Remarks

I :

2

15

20

25

1.8

2.5

2.4
2.5

0

U IViVV

to

MW
to

'SW,

SW

R3

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is

, dark gray (N3); slightly to moderately weathered;
medium strong; shale is <0.01 feet thick; fractures

'Aare clay filled

LIMESTONE (packstone); medium bluish gray (5B 3
5/1); moderately weathered; medium strong; high
angle fracture at 11.8-12.4 feet3 90 R3

4 98 SW I R3

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); slightly weathered; medium strong
- 13-16 feet: shale is 0.05-0.1 feet thick with
spacings of 0.08-0.15 feet

- 16-23 feet: decrease in weathering; shale
becomes more prominent and is 0.01-0.15 feet
thick with spacings of 0.05-0.2 feet

C

Top of Casing drop
9.8-10.3 feet in Run
No. 2
10-35 feet: Good fluid
returns

Poor core recovery in
Run 1 and 2 suggests
prominent weathering
and voids between 10
and 13.7 feet.

several
mechanically-induced
fractures

5 5.0 F R3 SHALE (calcareous) with micrite interbeds; shale is
dark gray (N3) and micrite is medium gray (N5);
fresh; medium strong to weak; micrite is 0.05-0.2
feet thick

- 28.9-29.2 feet: packstone, medium bluish gray
(5B 5/1)

-605

600

595

590

585

580

575

570

6
3.9
577 F

R2
to
R3

30

7 100
4.0 F

R2
to
R3

35 -I. -1-
Boring terminated at 35.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/10 - 1.1 feet

40

45
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SOIL LOGMFCWLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

fMACTEC WLA SOIL LOG - Boring No. B-1021

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532997.4 N; 628462.5 E 35.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 608.6 feet See Note A 6/19/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical M. Osborne 6/20/06

6)

0z

E6
6u
(n

E
co
W0

(D

z) (0

6)

0
U
6)

E.
C)

6)
I-
6)
-C

0

SPJ1SPT 2 18

3

2; 4 3.6
5

SPT
3

4
6
13

1i 9
5
4

18

6SPT
4

10 ~-I-4 -

nPT5T_ 50/4"1,2.4

6)

0

-J

4...

a)
iL--U,

.0

)Ifc 3.-t3-7

608.6

601.6

Reviewed by / Date

7.0
CH CLAY, light gray (1OYR 7/2), moist,

very stiff to stiff, few angular and
weathered limestone fragments

598.9
CLAY, dark grayish brown (2.5YR

597.8 4/2), moist, stiff

Lithology

CH
9.7

10.8

0.0 Remarks

GOV 597.3 GRAVEL, limestone fragments 11.3

CL CLAY, yellowish brown (10YR 5/4),
dry to moist, medium stiff to stiff, few
manganese nodules, roots at 6.0-6.5
feet

- SPT and auger refusal at
11.3 feet, Continuation of
borehole description in rock
log.

C:
0

605

600

595

590

585

580

15

20

25

30
Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

A*MACTEC ROCK LOG - Boring No. B-1021

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3) 1532997.4 N; 628462.5 E 35.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 608.6 feet See Note A 6/19/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 11 feet Vertical M. Osborne 6/20/06

6z

S

0
0

:33

U) ')

:5,
in

0 .a Q

o 00E
0
0:31

u 0

M

0
a)
(D

S>C 3- (3--,7Reviewed by / Date

Lithology Remarks

1 4.2
4.2

4.9

28 SW R3

2 1001SWiR3

3 U-0 99 SW IR3

Bi. <5,
Wa, Ro,
clay filled
Bi, 12,
Wa, Ro,
clay filled

Bj, <5.,

a, Ro,
ounded
,y drilling

3i, 10,
Na, Si.
ounded
Dy drilling

,j, 15,
Na, Ro, Ti

3j, 21,
Ata, Ro,
ri-Op
3j, 18,
Na, Ro,
Dp
3j, 20,
Na, Ro,
Dp

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); slightly weathered; medium strong

- 11.3-15 feet: shale is 0.03 feet thick and spaced
irregularly, rip up clasts
-15-18 feet: shale beds thinly laminated at
moderately close spacings, rip up clasts present
- 16.8 feet: calcite healed seams, close to very
close spacings
18-24.3 feet: shale beds thicken and become more
evenly spaced (0.05-0.1 feet)
- 0.2 feet-thick packstone beds at 18.1 and 18.6
feet depths

- 21 feet: chert pods predominantly occurring
within shale beds

-24.3-34.1 feet: shale beds thin to laminated,
increase in calcite relic fossils 24.3-27.4 feet
- 25 feet: horizontal stylolitic features present
- 26.3 feet: chert bed 0.1 feet thick

- 11.3 - 35.4 feet:
Good fluid return

33.3 feet: Unconfined
Compression Test

D

4 100 SW I R35.00to F R

>

595

590

585

580

575

570

565

560

5 100 SW R35.0 to F

/
- 34.1-34.4 feet: 0.3 feet thick packstone bed
- 34.4-35.4 feet: shale becomes more thinly

-\bedded
Boring terminated at 35.4 feet.

NOTE A: Water level data
Date - Depth (below ground surface)
No data

Page 1 of 1



SOIL LOGMFCWLA REVISED BELLEFONT02-21-07.GPJ \LA.GDT 3113I07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
MACTEC SOIL LOG - Boring No. B-1022

W li I elli ., A - -o-CS I

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532633.2 N; 628366.9 E 76.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 617.4 feet See Note A 5/13/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical M. Osborne 5/14/06

Reviewed by / Date DSC 3 - 3, 0,

0J

No recovery from SPT 1
615

brownish yellow (10OYR 6/8), moist,
very stiff, few manganese nodules,

I weathered limestone fragments
I (Residual) J

CLAY with gravel, brownish yellow
(1OYR 6/6) with light olive gray (5Y
6/2) mottling, moist, very stiff to
hard, soil readily effervesces, gravel
is weathered limestone fragments,
relic beds increase with depth
(Residual)

610

-605

- 14.1 feet: moist to wet zone of silt

9.9 SPT and auger refusal at
18.5 feet (50 blows/0").
Continuation of borehole
description on rock log.

20

25
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Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTEC ~ ROCK LOG - Boring No. B-1022

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3Y) 1532633.2 N; 628366.9 E 76.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 617.4 feet See Note A 5/13/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 18.4 feet Vertical M. Osborne 5/14/06

-E. . ' Reviewed by / Date
_ 0

0 W 0)0

0 > ~-3 n 0 -J1 o• Lithology Remarks

MW Bj, 13, Pl, LIMESTONE (micrite) with calcareous shale
2.9 to Si, Ti interbeds; micrite is medium gray (N5) and shale is

20- 1 2983 SW R3Bj. 10, itres irt
R3 -- ,a Si, T0 dark gray (N3); slightly to moderately weathered;

SW Bj, !18, P, ,weak
rm-Sl, Ti SHALE with interbedded limestone (micrite); shale

Bj, 18, Pi,

O3, Op is dark gray (N3) and micrite is medium gray (N5); 595
Bi, 5, Wa, slightly weathered; medium strong: limestone beds
- ,1 op. are < 0.1 feet thick with spacings of 0.1-0.2 feet;

2 5-0 100 R3 a, S, 55% shale
25 Op LIMESTONE (crystalline); medium gray (N5);

Bj, 20, St.
s, Ti ' slightly weathered; medium strong; shale beds are

-B j, 13, st, laminated and stained dusky yellow green (5GY
S1, Ti P/2)
Jo, 60, He /
shale infili SHALE (calcareous) with micrite interbeds; shale is 590

dark gray (N3) and micrite is medium gray (N5);
.3 100 fresh; weak to medium strong; shale is thinly5.0 bedded to fine laminated; limestone beds typically

30- <0.2 feet thick with spacings of 0.1-0.2 feet; 70%
shale; bioturbated beds

F R3 -27-27,1 feet: wackestone bed

585

5.0
35- Bj, 5, wa,

sm, Ti13j, <5

:o, 580
= ubvertical
He shale C -38-38.1 feet: shale bed 0.6 feet thick, heavily

5 88 R3 -- fi0 fractured
5.0 - i, 10,4a, Ro, Ti A- 39.6 feet: fossil rich bed 0.4 feet thick40- Bj, 17,

ao, Si, Ti LIMESTONE (micrite) with calcareous shale" •Bj, 13, PI,
F S1, Ti interbeds; micrite is medium gray (N5) and shale is

j, <5, Pi, dark gray (N3); fresh; medium strong; thin beds to
0o, Ti fine laminations, fossiliferous beds of wackestone 575

50to packstone
6 5. 100 R3 ,SHALE (calcareous) interbedded with limestone;5. 31 J, 17, Pl,I

45- 1, Ti shale is dark gray (N3) and limestone is medium
gray (N5); fresh; weak to medium strong; limestone

- -"- j - • '. <, is micrite and minor wackestone; limestone beds
1, Ti are 0.25-0.5 inches thick spaced every 0.5-1
o, 70, Pi, inches; 60% shale 570
1, Ti-Op

Bj. <s, P1, LIMESTONE (micrite) interbedded with calcareous
7 10 1r0o, Op shale; micrite is medium gray (N5) and shale is

5.0 dark gray (N3); fresh; weak to medium strong;
50 fossiliferous beds of wackestone and packstone;

15% shale
F R3 - 50.6-55.5 feet: shale content increases (35%)

-565

8 50100
5.0

55
SHALE (calcareous) with interbedded limestone

-(micrite); shale is dark gray (N3) and micrite is
medium gray (N5); fresh; medium strong 560
- 57.7-58.5 feet: pyrite disseminated within shale

Page 1 of 2



ROCK LOGMFC WLA REV BELLEFONT 02-21-07,GPJ WLA.GDT 3/13107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

PEAI, ROCK LOG - Boring No. B-1022
WiLiam Lrl,& A iatcs. Lnc.

60

65

70

75

80

85

90-

0z C,- 0
a,

5) C

5)

CO

0

E ) 00_i

2'00

0

0) W -.
Lithology Remarks

9 ý-u100
5.01

beds

~ii F R3

10 1.o 100
3j. <5,
Na, Sm, C

LIMESTONE (micrite) interbedded with calcareous
shale; micrite is medium gray (N5) and shale is

l dark gray (N3); fresh; medium strong; fossil-rich I
kbeds of medium bluish gray (5B 5/1) /
SHALE (cacalreous) interbedded with limestone;
medium gray (N5); fresh; medium strong; 60%
shale

LIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5) and shale is dark gray
(N3); fresh; weak to medium strong; localized
fossil-rich beds of wackestone to packstone; some
horizontal stylolites; 20% shale

11 15.1005.0

i i F R3

D

12 1 94

Boring terminated at 76.4 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/13 - 11.2 feet
5/22 - 1.0 feet

555

550

545

540

535

-530

-525

-520

Page 2 of 2



SOIL LOG MFCWLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

•MACTEC L ..... . , SOIL LOG - Boring No. B-1023

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3Y) 1532853.9 N; 628421 E 60.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 613.4 feet See Note A 5/26/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical D. Stepanof 5/27/06

U)
U

0

00~U)oU

C
U)
~ E
o
o 2'
U) n

Reviewed by / Date VC. . t-?

>0
0=-
U-L)

-610
moist, stiff

- 6.8-7.5 feet: color changes to pale
olive (5Y 6/4)
- 7.5-9.5 feet: color changes to red
(2.5YR 4/6) 605

5/2), moist, very stiff

- color changes to pale red (2.5 YR Auger and SPT refusal
(50/0.5") at 11.1 feet.
Continuation of borehole
description in rock log.

585



ROCK LOGMFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AfMACTEC ROCK LOG - Boring No. B-1023
William LU, A- - i..

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532853.9 N; 628421 E 60.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 613.4 feet See Note A 5/26/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 11.7 feet Vertical D. Stepanof 5/27/06

Reviewed by / Date W 3- -0 -- )7

0z Of

.C-

2: 0
a

a,

5,
0)
C
5, F-.

Lithology Remarks

I 2781 SW R24.8 to F

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
medium dark gray (N4); slightly weathered to fresh;
weak; thin bedding; bioturbated and fossilifereous
zone
- 12.1-26 feet: bioturbation throughout thin bedding
-11.1-16 feet: closely spaced fractures, clay
seams; bedding predominantely 10 degrees from
horizontal, wavy, rough
- 14.1-14.3 feet: fossiliferous zone
- 15 feet: stylolite

GJ

GJ

2 -194 F R2

- 20-20.2 feet: highly fossiliferous

3 188 F R2

- 25.1-25.3 feet: highly fossiliferous
-\ - 25.9-26.1 feet: highly fossiliferous

LIMESTONE (wackestone) with calcareous shale

interbeds; wackestone is medium gray (N5) and
shale is medium dark gray (N4); fresh; weak; rip
up clasts thoroughout; fossiliferous zones;
effervesces strongly in HCI

I

4 5.0 F

11.5-30 feet: 400 psi
down pressure, good
fluid return, cuttings
light gray

30-60 feet: 500 psi
down pressure, good
fluid return, light gray

34.13 feet: Unconfined
Compression with
Stress/Strain Test

46.15 feet: Unconfined
Compression with
Stress/Strain Test

>

600

595

590

585

580

575

570

565

1 I 1 - R2

5 459~92 F

6 5.0 F R2

GJ

GJ

GJ

GJ

- 31.1-35.8 feet: highly fossiliferous intervals

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; weak; presence of stylolites,
calcite filled vugs (maximum size 0.05 feet) and
bioturbation

- 40.8 feet: hydrocarbon odor detected
- 40.9-43.5 feet: thin beds of alternating micrite and
packstone, packstone is medium dark gray (N4)
- 40.9-41.9 feet: contains calcite filled fractures

- 46-48 feet: thin beds of packstone

7

8

5.0 F

F

R2

R2
2.1

93

- 48-60.1 feet: thin beds of wackestone

Page 1 of 2



ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ VVIAGOT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

0MACTEC ___ ROCK LOG - Boring No. B-1023

C,

a)

55-

0
z

(U

8J

C)

.C C)

a,a,

C)

-k

a C)

,F
0
01

>

wJLithology

9 7.9 F

560

- 56-60 feet: less bioturbation, contact between
shale beds is wavy.

NOTE A: Water level data
Date - Depth (below ground surface)
5/26 - 9.3 feet
5/27 - 9.3 feet 550

Page 2 of 2



SOIL LOG MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

rMACTEC "LA 10/, SOIL LOG - Boring No. B-1024

Drilling Method Boring Location Coordinates: AL State Grid (ft) T Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532702.4 N; 628492 E 175.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 617.1 feet See Note A 5/12/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical A. Tillery 5/14/06

.0

0

0
z

I-

E
M
U)

E
to- 0Fn

>0

0

0
L)
0

-.

-C

0

0

U

I 1 5
1ii,--

SPT
2 2

3
18

i~( ~-4-+ -

- F F-i--i-

SPT
A3

0
1
1

14

4 5 18
9

SPT
A5

5
13
10

5

10

0

0D

Reviewed by I Date

613.1
CL

0

F- 0

CLAY with sand, light olive brown
(2.5YR 5/6), moist, medium stiff

611 1

Lithology

6.0

Remarks

GC 610.6
CL

GRAVEL with clay, medium gray
(N5), clasts react with acid

6.5

CLAY, yellowish brown (1OYR 5/8)
with some mottling to olive yellow
and reddish brown, moist, soft to
stiff, few black fragments

-9.3-9.5 feet: lense of limestone
gravel, 1 inch clasts, freshly broken,
brownish gray (5YR 5/6)
- color changes to yellowish brown
(IOYR 5/6)

>
0

w~ ,
617.1

GVV 616.9

mixed asphalt and GRAVEL
fragments, strong brown (7.5YR 5/6)
to medium gray (N5), moist, very
soft, few clay, poor recovery, reacts
with acid (Fill)

ASPHALT

4.0

3 7'~"~1 7

605.1 12.0

GC clayey GRAVEL, medium dense to
dense, gravel is limestone clasts

0.0

/SPI

6
13
25

10
602.1 - top of severely weathered bedrock i5.o

-7 is likely at 14.5 feet

Auger refusal at 16 feet (with
SPT sampler confirmation:
20 blows, no advance).
Continuation of borehole
description in rock log.

-615

-610

605

600

595

590

20

25

3f .......... ___ 2 . J

Page 1 of 1



ROCK LOGMFCWLAREV BELLEFONT02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC VROCK LOG - Boring No. B-1024
willi.. LWlci & A-iW1. 111.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532702.4 N; 628492 E 175.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 617.1 feet See Note A 5/12/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 1.3 feet Vertical A. Tillery 5/14/06

Jq?
1:)
U)

c5
0.z

(0

0

n)

0
CY

",

M . (1
0 I5 0 0

U)

CI)

a,
0)*~a .2

0r
* U)

._
(9 Lithology

3 /f~i ;%C~

Reviewed by / Date

Remarks

F72.4
2.4

5.0

50

HW
to

MW!

SW
to F

R1
to
R2

R32 98

3 5.0 F R3

3j, 90,
Na, Ro.
resh

3j, 10, PI,
31, Ro

3j, 20, St,
i, Ro

31, 20, S1,
31, slight
.oaring

LIMESTONE (micrite) with shale interbeds; micrite
is light gray (N7) and shale is medium dark gray
(N4); moderate to highly weathered; weak to very
weak; grain size is fine to medium grained; shale
beds are 0.2-1 cm thick and wavy

-1 -- 16-16.3 feet: clay-filled void
LIMESTONE (micrite) with shale interbeds; micrite
is dark gray (N3) and shale is medium dark gray
(N4); slightly weathered to fresh; medium strong;
many small incipient vertical fractures

-28.5 feet: micrite and shale beds grade to medium
grained limestone, 30% shale

good fluid return, milky
gray
16-19.5 feet: brecciated
zone due to drillling

good fluid return, down
pressure 450 psi

4 5-.2 100
5.0

-i i F

R4

R3
to
R4

R3
to
R4

C

SHALE with interbedded limestone; limestone is
medium gray (N5) to medium light gray (N6) and
shale is dark gray (N3) to medium dark gray (N4);
fresh; medium strong to strong; both beds are fine
grained; 50% shale

-34-46 feet: shale is < 0.1-12.5 cm thick

C
0

600

595

590

585

580

575

570

565

5 4.8496

6 5.-'1 100
5.0

i i F

7 5.1 100
- 46-61 feet: shale not as dominant, shale beds
0.5-5 cm thick

R3
to

R4

8 5.10

F

30• . .
Page 1 of 5



ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ WLA,GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

#MACTEC
%gilfiam LUldi & As Jls. I41-

ROCK LOG - Boring No. B-1024

0)

)IS

0)
C
0,

02

~~,~0

.0,C

0)
0
.E; 0

1.0

01

o
0

>
Lithology

560

60

65

SHALE with interbeds of micrite; medium light gray
(N6) and medium dark gray (N4), fresh, medium
strong to strong; evenly spaced interbed, limestone
is generally twice the thickness of shale beds
- 61-76 feet: shale beds are 0.2-2 cm, limestone
beds are 1-7 cm thick, wavy, 50-60% shale 555

C
550

Run 12 core in one
intact piece

- 70.6-71.8 feet: medium grained, fossiliferous
limestone

LIMESTONE (micrite) with interbedded shale;
limestone is medium light gray (N6), shale is
medium dark grey (N4); fresh; medium strong to
strong; limestone is fine-grained with medium
grained lenses, shale is wavy; limestone
occasionally fossiliferous
- 76-84 feet: shale beds are 0.3-4 cm thick, wavy

good fluid return, milky
gray-white

- 84-106 feet: shale beds are thinner and offset,
possible bioturbation, some large grained calcite
veins parallel to bedding planes

Driller having difficulty
with block-off

good fluid return, gray
to bottom of boring

Page 2 of 5



ROCK LOG MFC WLA REV BELLEFONT02-21-O7.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ArMACTEC WLAANA)l ROCK LOG - Boring No. B-1024
Wdi- itancs& A-mm ,~.rcm

CL 0
zC

U•

2)
0
tU

a)
C

.0
.0 0)

~

0
0 0C

.0

8 0

>'..

wTgLithology
- I I

5,117 &- 1001

520

100

515

LIMESTONE (micrite) interbedded with shale;
limestone is medium gray (N5), shale is grayish
black (N2); fresh; medium strong to strong;
occasional vugs and vertical fractures filled with
sparry calcite; some stylolites
- 106-121 feet: shale is 0.1-2 cm thick, wavy

-510

505

D

500

- 121-136 feet: shale is 0.2-3 cm thick

Page 3 of 5



ROCK LOGMFC_VVLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

-MACTEC ROCK LOG - Boring No. B-1024

C-)

C)

0w

C)

C) C)0) 2~

C) coG
C)Co Ci-

C

LULithology

- 136-151 feet: limestone is 2-20 cm thick

- 151-171 feet: shale is thin 0.1-0.5 cm thick, wavy

D

455

165-

170-

175

*450

-171-172.8 feet: zone with virtually no shale
-445

Page 4 of 5



ROCK LOGMFCWVLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

9MACTEC ROCK LOG - Boring No. B-1024
11,1ilam LWcti & A-:,c.- 1-

LI)

0 a

0)

0'

to

0() 0)
C

0

I
0.

0.
0
U

Oi

0

>
Lithology

175

180

NOTE A: Water level data
Date - Depth (below ground surface)
5/14 - 8.7 feet
5/15 - 29.1 feet

440

-435

430

-425

420

Page 5 of 5



SOIL LOGMFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
.._ W A ...... SOIL LOG - Boring No. B-1025ArMACTEC • ,,Qfv"W .

With tir .kc~ & A-w-=• 1111.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532823.2 N; 628567.9 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
. MACTEC (Warren) 616-9 feet See Note A 6/11/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 6/11/06



ROCK LOG MFCWLAREV BELLEFONT02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

VMACTEC A ROCK LOG - Boring No. B-1025
Wdi, U t,an O & A- . .

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)I NQ core (3") 1532823.2 N; 628567.9 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) 616.9 feet See Note A 6/11/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 14 feet Vertical J. Howard 6/11/06

6z

U5

0
0,

00l,

C)

0)
r

U)

0)

(o~
.0,Si-

>0
C)
0
0

Co
0o

,.-
o'

Reviewed by / Date S 3 ( "

Lithology Remarks
LIMESTONE (packstone); medium light gray (N6,
with strong brown (7.5YR 4/6) soil; slightly to
completely weathered; moderately strong to very
weak; fossiliferous; 0.1 to 0.3 feet soil pockets
between 15 and 20 feet

- no fossils below 20 feet Good to fair fluid return
throughout boring

- 21.3 feet: increase in shale interbeds to 30% 595

LIMESTONE (micrite) with interbeds of shale;
micrite is medium light gray (N6) and shale is
medium dark gray (N4); slightly weathered to fresh;
shale beds represent 30-70% of rock mass

590

30-75 feet: shale beds are moderately thin to thick
with spacings of 0.1-0.4 feet

*585
- trace bioturbation

C

- 36.5-38 feet: predominately calcareous shale 580

-575

570

50



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

AMACTEC ROCK LOG - Boring No. B-1025

0 a) d)

0~ .z L0 :S . ,

_ S- 0 o0 0 Lithology Remarks

SI, Op

10 1 ýo11005.0 F R3

60

65

70

- shale beds moderately calcareous (HCI reaction)

- 61.3 feet: rock becomes moderately strong to
strongC

1 - 11005.0 F
R3
to
R4

125.5.0 100 F
R3
to

R4

13 1 97 F
R3
to

R4

BJ, 10, PI,
SI, Ti D

-560

-555

-550

-545

-540

535

530

525

75 i - 1 - 1 - Boring terminated at 75.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/11 - 14.0 feet
6/12 - 10.2 feet

80-

85-

90-

yn _____vv
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SOIL LOGMFCWLA REVISED BELLEFONT 03-14-07.GPJ W\.A.GDT 3119/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
IMACTEC SOIL LOG - Boring No. B-1025U

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532828.3 N; 628567.3 E 11.6 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 85 616.9 feet See Note A 8/20/06

Sampling Method Borehole Inclination Logged by Date Completed
UD Shelby Tube Vertical g IU1J. Hoeft 8/20/06

DS

0)
0) 'a

E
C13
co

0
z

0Y
~0
0)0-c
0*~
0) (0

>0)o ~

C
0C

a3-

B

C=

0)

v

LIRAE 46/ PRM
26

*RAe

UD
1 21.6 26.8 76/

54

GSZ
H SG
UC
CN

15

20-

25

I UD 7.2

0)

0

-C

CL

C)

'- 0

CL

80

616.9

608.9
CH

CH

CLAY, dark yellowish brown (10Y r
4/6), moist, stiff, few manganese

607.5 nodules
CLAY with gravel, light olive brown
(2.5 5/4) with greenish grey (5BG
6/1), moist, stiff, limestone gravel

605.3

9.4

11.

bottom of sampling tube was
bent

bottom of sampling tube was
bent

Lithology n n

a
0

>

CLAY, yellowish red (5YR 4/6) to
strong brown (7.5YR 4/6), moist, stiff
(Fill)

610.9 6.0
CLAY, tan orange (2.5YR), moist,
medium stiff (Residual)

Reviewed by / Date

___ -I
Remarks

PVc 3-ZD-o7

Bulk sample obtained 1-5
feet

Bulk sample obtained 5-10
feet

Boring terminated at 11.6 feet

-615

-610

-605

600

595

590

.3u
Page 1 of 1



SOIL LOGMFC_WLA REVISED BELLEFONT 02-21-07.GPJ WIA GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

OMACTEC W SOIL LOG - Boring No. B-1026
\VilFim OtI,s &. ASiOC,.C I-C,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533363.2 N; 628319.4 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 608.6 feet See Note A 5/9/06

Sampling Method Borehole Inclination Logged by Date Completed
CME Continuous Sampler and SPT with Auto Hammer/HQ Core Vertical J. Hoeft 5/10/06

a)

d
z

CL

CL

I-

a)

0)
0)

a) CD

0 c >0o
00

aC

F)

0

0.

C

0)I-

0)

5

10-

15-

'ME
I 62.4

-ME
2 62.4

3ME 19.2
3

CME 1084

o)
aD

U 0

ML SILT with sand, dusky red (2.5YR
3/2), moist, stiff (Residual)

CL

Reviewed by / Date .ýC 3 (3 Q(7

608,6

606.0 2.6
CLAY, red (2.5YR 4/6), moist, very
stiff to hard, gradational contact
(Residual)

- 5 feet: Color changes to red
(2.5YR 4/8)

- 7.9 feet: Sharp color change to
yellowish brown (10YR 5/6)

598.1 10.5

gravelly CLAY, yellowish brown
(10YR 5/6) with gray (2.5Y 6/1) along
fracture surfaces, dry to moist, hard

_._ (Weathered Rock) _.
interlayered clayey GRAVEL and
gravelly CLAY, clay is yellowish
brown (10YR 5/6) and limestone is
medium gray (N5), moist, very dense

Lithology 0.0 Remarks

-0

605

600

595

590

CL

SPT
5A,
5B

13
10
20

22.8

i I I I i-ý

12-13 feet: augered before
attempting CME due to
difficult drilling

SPT sampler driven 6 inches
beyond test depth

SPT sampler driven 6 inches
beyond test depth

SPT refusal at 18.7 feet.
Casing set at 18 feet.
Continuation of borehole
description on rock log.

SPT
6A,
6B

14
16
18

16.8

I-i7A
t16 14.

5899 187

20-

25-

585

580

Page 1 of 1



ROCK LOGMFCWLAREV BELLEFONT02-21-07.GPJ WLA.GDT 3l12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

N~MACTEC "ROCK LOG - Boring No. B-1026
Willi...i LU-li & M-m.t~. tn-.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533363.2 N; 628319.4 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 608.6 feet See Note A 5/9/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 18 feet Vertical J. Hoeft 5/10/06

Reviewed by / Date D' C 3 -/ 0-

20-

25

30

35-

40-

0z
8
10 0

C)

_R 05

C) C)
Bc .2

0
a) -~

.Gi- B

0

a,-
Lithology

1 3.0
3.0 80

LIMESTONE (micrite with minor wackestone) with
shale interbeds; limestone is medium gray (N5)
and shale is grayish black (N2); fresh to slightly
weathered; medium strong; strong HCL reaction

First core run begun at
18.0 feet.
Poor fluid return

- 18-46 feet: shale beds <0.01 feet thick with
spacings of 0.1 feet, wavy, irregular

585

28-50 feet: Good fluid
return

580

- 32 feet: vertical fracture, crystals formed along
fractured surface

-575
D - 34 feet: increase in shale beds, thin (<0.1ft)

- 35 feet: vertical fracture

- 38 feet: abundant shale beds (20%), thin < 0.1
feet -570

- 44.4 feet: calcite cement, slickensides along
fracture surfaces

LIMESTONE (wackestone); medium gray (N5);
fresh to slightly weathered; medium strong

NOTE A: Water level data
Date - Depth (below ground surface)
5/16 - 4.3 feet
5/30 - 7.0 feet



SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07. GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299SMACTEC vWL SOIL LOG - Boring No. B-1027

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HO core (3.8") 1532755.9 N; 627608.5 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 550 608.6 feet See Note A 5/1/06

Sampling Method Borehole Inclination Logged by Date Completed
CME HQ core Vertical M. Osborne 5/9/06

a)

0):

0I

a)

E

oa
a)

E
M)
co

a) (0

00
>0a)

0)

0
0
0)

2)

-e, 0)

0):
H

I. - i I . I I

:ME
1 26.4

5-

10-

[ME
2 49.2

ME3 58.83

L/ 4•I 11 7.2
I oui'ý

0D
0

CL

Reviewed by / Date

CL

CLAY with limestone gravel, brown
(7.5YR 4/4), moist, medium stiff,

607.1 -(Fill) -F -f / -tCLAY, reddish yellow 0lY /)t
brown (I10YR 4/3), moist, medium
stiff, some mottling of light gray
(IlOYR 7/1) (Residual)

a)
"CO

' 0

1.5

608.6 Lithology

603.1 5.5
ML SILT, light olive brown (2.5Y 5/3) 7moist, soft (Residual)

601.6 7.0

CL CLAY, light olive brown (2.5YR 5/3),
moist, stiff to very stiff, few
manganese nodules (Residual)

nin

- 9.8 feet: color changes to yellowish
brown (1DYR 5/6) mottled with red

597.4 (10R 4/8) and light gray (IOYR 7/1),
abundant manqanese nodules

11.2[--
596.2 possibly limestone rubble 12.4

Remarks
608.6

SPT refusal at 12.4 feet.
Rock core casing set at 11.0
feet. Continuation of
borehole description on rock
log.

0

605

600

595

590

585

580

15-

20

25

Page 1 of 1



ROCK LOG _MFC_WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

N~MACTEC ROCK LOG - Boring No. B-1027
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total DepthHollow stem auger (8" OD)/ HQ core (3.8") 1532755.9 N; 627608.5 E 50 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date StartedMACTEC (Warren) / CME 550 608.6 feet See Note A 5/1/06
Casing Size and Depth Borehole Inclination Logged by Date CompletedHW: 4.5 inch O.D. / 11 feet Vertical M. Osborne 5/9/06

6z

a)

0=
a)

n
CY

03
.C

03ýC
a)

a)'
03 03
0 0

~ a
(3330
-I-- -J

IC)

_0 o0SI

CD
03
0
Q)

CD

Reviewed by / Date

0

>

/)5 C 3- g -- 7-

Lithology
Remarks

2 3.3
T33

4.2
5.0o

97 SWIto F

80

R2
to
R3

R2
to

R3

3 F

4 5.I 90

1 1 F

ýi, 10,
Na, Si, Ti
3j, 20, P1,
51, Ti
3j, 10,
Na. Ro,
Dp
3j, 15,
Na, SI, Ti
3j, 15, Pl,
51, Ti
3j, 10,
Na, SI, Ti

3j, 10,
Na, SI, Ti

3j, 10,
Na, S1, Ti

Bj, 10, P1,
Sm. Ti

7a, 20, P1,
Sm. Ti

D

LIMESTONE (wackestone) interbedded with
calcareous shale; wackestone is medium gray (N5)
and shale is medium dark gray; slightly weathered
to fresh; effervesces strongly in HCI

- 11.2-13 feet: abundant calcite-filled fractures
- 16.3-21 feet: some calcite-filled vugs and sand
size openings
- 17.4-17.7 feet: cavity

- 31-45 feet: calcite-filled fractures (0.02 feet thick)

- 32.6-35.0 feet: very finely laminated beds
- 33.4-33.8 feet: closely spaced fractures, possible
fault with slickensides at 33.8 feet

36.3-37.3 feet: packstone

5 5.05.0 91

R2
to
R3

Core Run #1 from 11.2
-13 feet:
Recovery= 1.2/1.8,
RQD=19%,
Weathering= SW to F,
Strength=R2 to R3
Driller uses 2 water
tanks at 500 gal
capacity each, No
recirculation. Drill fluid
white to light gray. 700
psi down pressure.
fluid loss at 17 feet
possibly associated
with cavity

poor fluid return

rig chatter at 42 feet,
drill fluid light gray, 900
psi down pressure

Good fluid return,
brown to white, 800 psi
down pressure

-595

-590

-585

580

575

570

565

560

6
4.8.08

F

7 5-.0,00

R2
to
R3

E

8

9

10

.1100

F

1.5

1.7

94

81

R3

Boring terminated at 50.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)

Page 1 of 2



ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ WVLA GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

vwMACTEC ROCK LOG - Boring No. B-1027

U) C 1=3
a) 0

S- . _o .Lithology Remarks

5/8 - 3.0 feet
5/9 - 4.0 feet 555
5/16 - 7.2 feet

55 8/6 - 4.0 feet

550

60

545

65-

540

70

535

75

530

80

525

85

520

90

Page 2 of 2



SOIL LOGMFCWLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AfMACTEC SOIL LOG - Boring No. B-1028

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532272 N; 628314.6 E 88.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 550 , 624.9 feet See Note A 5/26/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical , / A J. Howard 5/30/06

0:

6z

ca

F-

E
Ms
rn

a)

E

d)CO

550 a,',,
>05
o .c
050

0

a,

._

E

Os

II +-~-~-1-1-1-1-v

8SPT 6 18
1 6

R SPT
2 18

SPT 5 1"[S3T 6 18
18

5!SPT6 18
4 8

1.

15-

20-

25-

SPT
5

4
6

50/4'
14

0
0;

CL 62f_7 ASPHALT

W

I-c)

U)-

I CLAY with sand, yellowish red (5YR
4/6) to tan red brown (5YR 4/3), dry
to moist, very stiff to stiff (Fill)

6249

CA
- 6194--

SC SAND with clay, reddish brown (5YR
4/4) and gray (10YR 5/1), moist to
dry, medium dense

616.9

Lithology

8.0

CL CLAY, strong brown with gray
mottling (7.5 YR 5/6), moist, stiff to
hard, trace sand

612.8

Remarks

Co

Reviewe b / 'D7Te
Reviewed by /Date b.•SC ' - 1' -~ C$?

I-
0.0

12.1

612.1 LIMESTONE (weathered rock)
__12.8 SPT refusal at 12.3 feet.

Auger refusal at 12.8 feet.
Continuation of borehole
description in rock log.

-620

-615

-610

605

600

595in,
Page 1 of 1



I V~ !,A~C IA~ A PPAI I'JZI ~IClIAT fl9~1.fl7 (~PA IA~ A CflT UI~/fl7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

A'MACTEC ROCK LOG - Boring No. B-1028

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532272 N; 628314.6 E 88.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 550 624.9 feet See Note A 5/26/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 6.625 inch O.D. / 12.8 feet Vertical J. Howard 5/30/06

Reviewed by / Date SC 3 - 1 -

15-

20-

0
Z

0

a)

0
a

0,

a,

a,
a,

a_C9

a
0

>
Lithology Remarks

1 2.2
2.2 32 JSW R4

5.2 100 SW
to F R4

3 ý'o1945.0
IS
I'SSW R4

25

30

35-

4 ý -1945.0 SW IR4
PI, S

LIMESTONE (micrite) with interbedded shale;
medium light gray (N6); slightly weathered; strong
- shale beds moderately thin to moderately thick
every 0.1 feet, clay filled seams 0.2 feet in Run 1
- fresh to slightly weathered, shale beds moderately
thin to thin every 1-2 feet

-slightly more weathering

- 26.1-28.8 feet: fossiliferous

- shale beds are thin to moderately thick occuring
every 0.1'-0.4'

- shale beds are moderately thick occuring every
0.1-0.3'; filling bioturbation areas

- fossils and bioturbation at 37-38.6 feet

- 38.1 feet: Calcite crystals

- shale beds are moderately thin to thin

- 43.2-46.9 feet: fossils and bioturbation

5 510 1SW100 to F B

-610

-605

-600

-595

590

585

580

575

i 1 I IýR5

6

40-

5.0:
5.0

5.0
5.0

100

3j, 10, P1,
.1F

7 100 R5

45 9 - i - -

8 5.0
5.0 100 3j, 5, PI, S

50-
3j, 10, Pi,
30

F 1R4

- LIMESTONE (packstone) with interbedded shale;
light gray (N7); fresh; very high strength; shale
beds thin to moderately thin occuring every 0.4-0.1
feet

- -50.2-53.4 feet: fossiliferous
LIMESTONE (wackestone) with interbedded shale;
medium gray (N5); fresh; strong; shale beds

9 5._o 10o
Page 1 of 2



ROCK LOGMFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
AROCK LOG - Boring No. B-1 028

Willi., LWti,,& A~iat Inc

a)

CL

55

60

Lithology Remarks

moderately thin to moderately thick occuring every
0.1-0.4 feet

LIMESTONE (micrite) with interbedded shale;
medium gray (N5); fresh; very strong; shale beds
thin to moderately thin occuring every 0.1 to 0.3
feet; small beds of shell hash, some chert pods do
not react with HCI

LIMESTONE (packstone) with shale beds; medium
light gray (N6); fresh to moderately weathered;
strong to medium strong; shale beds filling
bioturbation zones thin and thick, spaced every 0.2

-,to 0.3 feet; shale 25-35%
• , /

SHALE with interbedded micrite; dark grey (3N3);
moderately weathered to fresh; strong to medium
strong
LIMESTONE (packstone) with shale beds; medium
light gray (N6); fresh to moderately weathered;
strong to medium strong; shale beds filling
bioturbation zones; thin and thick, spaced every 0.2
to 0.3 feet; shale 25-35%
- shell hash and fossils start at 65.5 feet
- increase in shale beds starting at 68.3 feet
SHALE with limestone layers; dark gray (3N3);
fresh to slightly weathered; strong to very strong;
bioturbations; limestone layers thin, spaced every
0.1-0.2 feet

- becomes fresh with very high strength; thin to
moderately thin limestone every 0.2'

0

570

565

560

555

550

545

540

535

LIMESTONE (micrite) with interbedded shale;
medium light gray (N6); fresh; very strong;
bioturbation present; shale beds thin to moderately
thick, spaced every 0.1 to 0.3 feet

SHALE with interbedded micrite; dark gray (3N3);
fresh, very strong; limestone layers are thick to
thin, spaced 0.1-0.3 feet apart

- distribution of limestone/shale 50/50 at 87.1 feet

85 feet: Replacement
rig used to continue
drilling. Damage to
downhole tools. Boring
was terminated due to
equipment malfunction.Boring terminated at 88.1 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/26 - 12.3 feet
5/30 - 12.3 feet

Page 2 of 2



SOIL LOG MFC WLA REVISED BELLEFONTO2-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

eMACTEC JA , SOIL LOG -Boring No. B-1029*Yiiz.,LeL,-,&A•,i,oe-
\•il~ el•& A$• •.- l

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533050.8 N; 628111.8 E 35.9 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 612.6 feet See Note A 7/9/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 7/9/06

51)

a)3 a,

E

6
z

E
cu

co

Cj )

C.,
0)CD
Z5 >-

a)

0
C)
a)

S.
DC

O L3

Reviewed by / Date

0)

-~ 7/~

PSC ~(jQ?

612.6 Lithology Remarks
0.0

SPT 7 17.4
1 1010

SPT 10 4.2
2 12

CL CLAY, strong brown (7.5 YR 4/6),
moist, very stiff, trace manganese
nodules

6MR6A Auger refusal at 5.8 feet.
SPT refusal at 5.0 feet (50
blows/0"). Continuation of
borehole description in rock
log.

10-

15-

20-

25

610

605

600

595

590

585

AH ..
Page 1 of 1



ROCK LOGMFCWLAREV BELLEFONTO2-21-O7,GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

_-MACTEC WLA ROCK LOG - Boring No. B-1029
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ NQ core (3) 1533050.8 N; 628111.8 E 35.9 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 612.6 feet See Note A 7/9/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 5.8 feet Vertical J. Hoeft 7/9/06

Reviewed by / Date 0SC 3 / (7

0

10

15-:

20

25J

Zci

0

a)
0
a)

0
0~

a)

Lithology
Remarks

1 983.1
SWR3
to F 3

2 4 98 F R3

3 196
Ti

F R3

, Ti

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh to slightly weathered; medium
strong; strong HCL reaction; shale beds are wavy
with thickness <0.01 feet and spacings of 0.01-0.15
feet

- becomes fresh with occasional packstone
interbeds, medium bluish gray (5B 5/1)

-17.8-19.1 feet: packstone bed

- 20.2-21.4 feet: small burrows common (0.05-0.1
inches)

- 30.6-31.4 feet: packstone bed
LIMESTONE (wackestone) with calcareous shale
interbeds; wackestone is medium gray (N5) and
shale is dark gray (N3); fresh; medium strong;
strong HCI reaction

- 34.4-34.7 feet: packstone bed

4 ýi1005.01 "F
D

R3

0

-605

600

595

590

585

580

575

570

5 5- 1 99 F R3

30.

35•

40"

45.

6 5.0 F R3
3j, 10,
Na, Sm,
:)p

7 2.12.0 100 F R3

_____4
Boring terminated at 35.9 feet

NOTE A: Water level data
Date - Depth (below ground surface)
7/9 - 14.0 feet

Page 1 of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC ASOIL LOG - Boring No. B-1030

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)! NQ core (3") 1532718.7 N; 628698.8 E 35.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 618.7 feet See Note A 5/10/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical A. Tillery 5111/06

.)

0)

0)

6Z
05

c)

E

a)

(0

a)
C.,

--)t0
>)7

(U

0

E

6

4-.

0)

U *-t-/±--±--11

I I I

5

10

15

20

25

ME 60

CME
2 4.5

A SPT3 40/18"1 18
...........

0)
0
-e

GC LL20Žf ASPHALT
clayey GRAVEL, gray, clasts are up

617.2 to 1 inch in size (Fill)

ao

'n )

CL
616.1

-!

Reviewed by / Date f> -.. 3 _cY7

CLAY with sand, strong brown
(7.5YR 5/6), moist, stiff to very stiff,
<15% limestone rock fragments (1
cm mostly in crumbles), trace
organics (Fill)
CLAY with sand, reddish brown
(2.5YR 5/4), moist; stiff to very stiff,
trace sand sized fragments of black
mineral (possible manganese oxide)

612.2 (Residual)
- becomes very sandy

1.5

2.6

6.5

9.0

618.7

grab sample collected at 1.5
feet, CME coring begins
below gravel

Lowest section of CME-1
was extracted with difficulty
from auger.
Complete loss of CME #2

SPT sample used to recover
lost CME 2
Practical SPT refusal at 10.5
feet. Continuation of
borehole description on rock
log.

Lithology

GC

GRAVEL, appears to be asphalt or
fill cemented by calcite

Remarks

609.7

0.0

CL CLAY with rock fragments (15%),
yellowish red (5YR 5/6), many black

606.2 fine grained nodules, limestone
-\ fragments light gray (N7)

10.5/--

C0

-- I>

615

610

605

600

595

590

Page 1 of 1



ROCK 100 MFC ~1 A RF'J RFI I FFC)rdT (12-21-07 (IP.l sui A (lflT ~(12Ifl7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ACT ROCK LOG - Boring No. B-1030
MACTEC.. t,~~,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3Y) 1532718.7 N; 628698.8 E 35.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 618.7 feet See Note A 5/10/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 10.5 feet Vertical A. Tillery 5/11/06

a,

0

15

20

25

30

35

40

45

50

~•( 3-~3-G7
6z0 .

n,

W

0U)
00,

0)

a,

i_: 0
d)

C

00
0,a

U
0)
0

0)

Reviewed by / Date

Lithology
Remarks

1 . 1 1

MW1 R2

/

ýj. 5, Wa,
RO, Op
Bi 20.
Wa, SI, Or
Bj, 10,
Wa. SI, of
Jo, 40,
WaRo,
Op
Bj, 10,

Na, SI, Or

Jo, 80, P1,
Ro, Op
Fracture
zone
14.5-16'

2 4.5 2
5.0

MW
to

SW

R2
to
R3

3 !-8 96 SW R3

LIMESTONE (wackestone); medium gray (N5);
moderately weathered; weak to medium strong;
bedding at 30°; wackestone is medium to fine
grained with closely spaced 1 mm clay layers
10.5- 10.9 feet: contains clay infilling and
gravel-size fragments
- 14.5-16 feet: fracture zone, becomming slightly to
moderately weathered

LIMESTONE (packstone); medium gray (N5);

fresh; medium strong to strong; bedding at 30',
wavy irregular clay beds

LIMESTONE (micrite) with minor wackestone and
interbedded shale; medium gray (N5); fine grained;
shale beds are < 0.1 feet thick with spacings
0.2-0.5 feet

Fluid return good

Fluid return good
throughout boring

17.6-1 8.2: no recovery

B

4 5.0
5.0 100 F

R3
to
R4

R3
to
R4

R4

R4

C0

605

600

595

590

585

580

575

570

5

6

7

4.0

1.0
1 -0J
1.4
T_2r

F

F

F

100

90

\Boring terminated at 35.0 feet /

NOTE A: Water level data
Date - Depth (below ground surface)
5/11 -2.4 feet
5/13 - 2.4 feet

Page 1 of 1



SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3113107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTEC PEA SOIL LOG - Boring No. B-1031
WIIi~am LC~s&A ol,, IE

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532538.5 N; 628081.8 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 616.9 feet See Note A 5/27/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 5/28/06

0)

0)3 E
U)

0
z
0L

0.

a)

0.~
0)0g >a

0-

C
a)
C
0

(~2

a)

a
0)
S

0

SPT 31 6 12.6
6

SPT 2
2 4 12.6

6

SPT 2
3 10.2
5

I

SPT 4 13.2

in 9

S5PT 19
5 7 16.8

29

0)
0-

a-)

0.-U)C

0

Lithology Remarks616.9 0.0

CH

_ ýASPHALT
GRAVEL 1

615.3 CLAY with
4/4), moist

ase rock
1.6
=00-

sand, reddish brown (5YR
stiff, low plasticity (Fill)

Reviewed by / Date

CLAY, strong brown (7.5YR 4/6),
moist, stiff, few organic matter

- occasional manganese nodules
- becomes yellowish brown (10YR
5/4), organics

606.4 10.5

CL CLAY with weathered limestone
gravel (0.1-0.05 feet), pale yellow
(2.5Y 7(3), dry, hard

SPT
6

DSc 3-t2-•j7

17
27
38

615

-610

605

-600

595

590

16.8

20

25

30

601.6 15.3 SPT refusal at 15 feet.
Continuation of borehole
description in rock log.

Page 1 of 1



ROCK LOGMFCWLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

FMACTEC ROCK LOG - Boring No. B-1031
\Wfliar ll,i & A- Ia .,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3') 1532538.5 N; 628081.8 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 616.9 feet See Note A 5/27/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. /15.3 feet Vertical J. Hoeft 5/28/06

LMci '313 C§7

20

25

30

05z
0

0(D
W

0
0•

0)

.C

C)
C
U)

'U)Z

Reviewed by / Date

Lithology R~m~rk&
Remarks

1_88 0 SW R2
1.0

2 .9-1 SW R25.1 to F

SHALE with packstone and micrite interbeds; dark
gray (N3); slightly weathered; weak; micrite is
medium gray (N5) and packstone is medium bluish
gray (5B 5/1); shale is 0.05-0.35 feet thick with
average spacing of 0.1 feet, calcareous
- Clay filled fractures and visible fossils
- 16.4-18.4 feet: zone of high angle fractures,
mechanical breaks and clay filled fractures
- packstone bed is 0.5 feet thick, medium grains

3 01005.0 SW I R2

4 5.0 F R2

LIMESTONE (micrite) with interbedded shale;
medium gray (N5); shale bands are dark gray (N3)
to grayish black (N2); fresh to slightly weathered;
weak
- shale layers are 0.01-0.05' with spacing of
0.05-0.03'

- clay lined fracture

- 33-35 feet: multiple vugs, range from 0.05 to 0.2

feet, nominal diameter

.,.- 34.5 feet: chert pod, 0.15x0.2 feet

5 1.6100 F R2

0

wf

-600

595

590

585

580

575

570

565

31 - 1 1 1 1 1 Boring terminated at 35 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/26 - dry

40

45

50

55
Page 1 of 1



SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTEC -A SOIL LOG - Boring No. B-1032

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533054.2 N; 628254.8 E 175.6 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 613 feet See Note A 6/20/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical M. Osborne 6/20/06

a)

E

6z05

U)

E
MU

a)

=) Fn
>0
00

C:
0

E

r2

0)

I.-

D)C .--'7-__/

0

-0-
CLAY, yellowish brown (1OYR 5/6)
mottled with light gray (10YR 7/2),
dry to moist, very stiff to hard, trace
manganese nodules

600

- presence of weathered limestone
fragments below 16 feet

i.0
CLAY with gravel, yellowish brown
(1OYR 5/6) mottled with light gray
(10YR 7/2), moist, very stiff, increase
in limestone fragmentation with
depth

-595

SPT and auger refusal at
21.0 feet. Continuation of
borehole description on rock
log.

-590

25-



flC~ M)ZC~ WA e~XI PIZI i F)ZCa))T fl~'~911)7 (~P] WA (~flT 'JVfl7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

-MA-TEC RLA ROCK LOG - Boring No. B-1032
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ HQ core (3.8") 1533054.2 N; 628254.8 E 175.6 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 613 feet See Note A 6/20/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /21.6 feet Vertical M. Osborne 6/20/06

:~
CD•c 3-U;-()7

a)

25-

30-

35-

40-

45-

50-

55-

60-

0

a)
08
e)

0Z 0
e0

0)

4;
0~ ~
-.

aD

0

ý20
0 _J

-5a

0b, ,n
0a

'E

a)

Reviewed by / Date

wLithology
Remarks

4.7
5.01 SW90 to F R3

2

3

4-9 93 J R35.1 to F

-7

1005.01 F R3

4 1004.91 F R3

3j, 5, Wa,
3m, Op

3j, 5, Wa,
31, Ti
3j, 10.
Na. SI, Ti

3j, 10,
Na, S1, T.
3j, 15,
Na, Si, Ti

3j. 5, Wa,
I1, Ti

3j. 15,
Na, Si, Ti,
ýalcite-line

3j, 15,
Na, Si, Op
3j, 15,
Na, Si, Ti
3j, 5, Wa,
3(, Ti

t i
LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh to slightly weathered; medium
strong; strong HCL reaction
- 23.2-28.5 feet: shale beds are < 0.01 feet thick
with spacings of 0.05-0.15 feet, very crystalline,
contains spars

° rock weathering becomes fresh

- 28.5-42.2 feet: shale beds are < 0.01 feet thick
with spacings of <0.02-0.1 feet, 30% shale

- 42.2-45 feet: shale beds are <0.1-0.3 inches
thick with spacings of 0.5-1 inch
- 43.2 feet: rip-up clasts of 0.03' diameter

- 45-47.4 feet: irregular, discontinuous bedding

- 47.4-49 feet: shale beds are <0.1-0.3 inches thick
with spacings of 0.5-1 inch

- 49-57.5 feet: shale beds are <0.01 feet thick with
spacings of <0.03-0.1 feet, wavy

D

Rock coring began at
21.2 feet with casing
set at 21.6 feet.
Fluid return good
throughout boring

-585

-580

-590

5 94 F R3

575

570

565

560

-555

6 -g99 F R3

-n

7 5- 004.91 F R3

8 4.9 97 F R3
LIMESTONE (micrite); medium gray (N5); fresh;
medium strong; minor calcareous shale interbeds

-' present, hairline thin, stylolites; 2% shale
LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is

Page 1 of 4



ROCK LOG MFC WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

fiMACTEC ROCK LOG - Boring No. B-1032

70.

6z
0
a, 0•

a•

CM

a) C

C)

a)
CO

13)

0

Lithology R~morko
Remarks

65-

70-

75-

80-

85-

90.

9 5-1 100 F R3

1000 5.10 1 . F R3

11 1 -. 98 F R3

dark gray (N3); fresh; medium strong
- 59.2-61.5 feet: shale is < 0.01 feet thick with
average spacings of 0.02 feet; 20% shale

- 61.5-71 feet: shale beds are < 0.01-0.05 feet thick
with spacings of 0.01-0.25 feet, 15% shale
- 64.6 feet: calcite layer 0.01' thick shows
slicken-sides

- 71-76 feet: shale is wavy with diffuse bedding,
possible bioturbation, 25% shale

- 76-84 feet: shale layers are < 0.01 feet thick with
spacings of 0.05-0.3 feet

- 80-81 feet: high angle joint with staining along
fracture

SHALE (calcareous); dark gray (N3); fresh;
medium strong; 50-55% shale
- 84-84.7 feet: prominent shaly zone
- 84.7-88.3 feet: shale beds are 0.02-0.08 feet
thick with spacings of <0.1 feet, bedding is
discontinuous, wavy, bioturbated

- 88.3-89.2 feet: shale beds wavy, stylolites
beginning to form, rip-up clasts

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong

-\- 91.8 feet: slickensides; 0.2 thick shale bed

12 1 100 F R3

0

>

550

545

540

535

530

525

520

515

/
lo, 80-60'
Na, SI, Ti,
5taining

D

13 1 1- 924.9 F R3

14 5 975.1 F R3
3j, Op

15 5.2
5.0 100 F

Jo, 20, P1,
3m, Ti,
lickensidE

R3

95-

LIMESTONE (micrite); medium light gray (N6) to
medium gray (N5); fresh; medium strong; micrite is
very crystalline with stylolites; contains spars

interbedded SHALE and LIMESTONE; nmicrite is
medium gray (N5) and shale is dark gray (N3);
fresh; medium strong
- 96.4-97.5 feet: micrite dominant, shale is wavy,
-0.02 feet thick
- 97.5-99 feet: 50% shale, shale and micrite rip-up
clasts

16

100-

4.7
5.0 94 F R3

E

Page 2 of 4



ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

~MACTEC
llinm. W fli, & As-w-ae• I-c

ROCK LOG - Boring No. B-1032

105

110-'

115

120-

6
z

C.

U)
0Y

0
C

0)
C
U)

U) Fn Ei
0D

-0
0-I

.5

Lithology
Remarks-/. - f. - - - I -

17 ý 874.9 F R3

-\ - 99-100 feet: micrite dominant with little shale F
S100-101.6 feet: shale dominant (90%) . .j

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong; shale beds
are <0.01-0.06 feet thick; 25% shale

SHALE (calcareous) interbedded with micrite;
shale is dark gray (N3) and micrite is medium gray
(N5); fresh; medium strong; micrite is < 0.01 thick

-with no regular spacing; 90% shale

18 4 975.0 F R3

E

19 1 1005.2 F R3

4.9120•100 F R3

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong

- 112.9-121 feet: shale beds are <0.01-0.3 feet
thick with spacings of <0.01 -0.4 feet; 20% shale

- 121-129 feet: shale beds are <0.01 feet thick with
spacings of < 0.02-0.1 feet, wavy, rip-up clasts

- 129-144 feet: shale beds are <0.02 feet thick with
spacings of 0.05-0.1 feet (with the exception of a
shale rich layer at 130-130.4 feet); 30% shale

a
0

w,

-510

505

500

495

490

485

480

475

21 5.0
5.2 95.5 F R3

125-

130-

135-

140-

22 5- 995.0 F R3

F

23 1 99 F R3

24 1 5110 F R3

Page 3 of 4



ROCK LOGMFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

AVMACTEC ROCK LOG - Boring No. B-1032
Willi., U- & A* iaC In.,

a)

145-

150-

155-

160-

165-

170-

0
z

0)
0
0O0)

0
0
n,"

0)
C

0)
i)il

- 0)0)0) .2
C 0
0.) On cci

Ia)
On SI- -J

SCo C:

a.
C0

00)0o
0)

CD Lithology Pomoriro
i I I I I I I Remarks

5.025~ 100 F R3

26 1501005.0 F R3

Bj, 20, P1,
Sm, Ti,
slickenside

Jo, 60,
Wa. Si, Ti,
water
staining

27 1- 11005.0 F R3

R3

/ F

- 144-166 feet: shale beds are <0.01 feet thick with
spacings of 0,01-0.1 feet

- 166-166.5 feet: shale-rich layer
- 166.5-169.7 feet: shale beds are 0.01 feet thick
with spacings of -0.05 feet

28 o 100 F

0

470

465

460

455

450

445

440

435

29 5.0 R3F

30 1 - 1005.0 F R3

SHALE (calcareous) with interbedded micrite;
shale is medium dark gray (N3) and micrite is
medium gray (N5); fresh; medium strong; shale
beds are 0.01-0.02 feet thick with spacings of <
0.01 -0.3 feet; 95% shale I

31 1-2 193
4.5

LSR
F R3 LIMESTONE (micrite) with calcareous shale

interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong175-

180-

I--I- *1-
Boring terminated at 175.6 feet
NOTE A: Water level data
Date - Depth (below ground surface)
6/24 - 14.7 feet
7/18 - 15.2 feet

Page 4 of 4



SOIL LOGMFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

MACTEC1 WLA - SOIL LOG - Boring No. B-1032P

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1533056.3 N; 628252.8 E 36.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVO 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 613 feet See Note A 7/6/06

Sampling Method Borehole Inclination Logged by Date Completed
No sampling Vertical J. Wesling 7/6/06

Reviewed by/Date 2 3- (f

Boring is 3.75 feet from
B-1032

-610

Soil sampling not conducted. Refer
to boring B-1 032 for soil profile.

-605



ROCK LOGMFCWLA REV BELLEFONT 02-21-07.GPJ WIAGDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

*MACTEC ROCK LOG - Boring No. B-10321
Lk~l'.WViliam L¢l& A -ia11. 1,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1533056.3 N; 628252.8 E 36.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 613 feet See Note A 7/6/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 20.7 feet Vertical J. Wesling 7/6/06

. ' Reviewed by Date W '4 , 07
r0s 0 0Ic a) ) : )15 'ýC.R > ', 0 .¢_ = g 0

I)C 8 , 0~ Z a) a)0- . Lithology Remarks A .

0.5, Sm, LIMESTONE (micrite) with interbedded calcareous
shale; medium gray to dark gray (N5 to N3); fresh

R3 to slightly weathered; medium strong to strong; 590
859 SW to strong HCI reaction; shaly interbeds 0.01-0.03 feet

R4 Bj, 5. Ro, thick spaced approximately 0.1 to 0.2 feet; wavy
R4 Op and irregular

25 - 22.5, 23.1, 25.5 feet: calcite filled vugs -0.125-0.5
inch diameter

- - -- 23.7 feet: some mechanical breaking
P-S - 22.9-25.6 feet: bioturbation (burrowing) evident P-S analysis was

conducted over the 585
D length of cored section

LIMESTONE (packstone) with interbedded micrite
30 1 =j, 5, sm, and shale; medium gray (N5); shale interbeds are

R3  
0T32 10.082 to Fo, sm, less than or equal to 0.06 inch thick and spaced

R4 Jo, 90, Ro, - 30.2-31.8 feet: vertical joint
Op, stet,

30.2-31.8'-----------------------------------------------------------------------580
.LIMESTONE (micrite) with interbedded shale andpackstone; medium gray (N5); shale interbeds

grayish black (N2); fresh to slightly weathered;
40 medium strong to strong; shale interbeds are~wavy, 0.125-0.06 inches thick with spacings of

"•0.5-1 inch/
•-32.9-36.2 feet:

-Boring terminated at 36.2 feet -575

NOTE A: Water level data (from B-1 032)
40- Date - Depth (below ground surface)

6/24 - 14.7 feet
7/18 - 15.2 feet

570

45-

565

50-

560

55

555

60o

Page 1 of 1



SOIL LOGMFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13107

Project Name and No.: NuStart- Bellefonte COL Proiect: 6468061299

.MACTEC WLA., SOIL LOG - Boring No. B-1033
\V6liamj•11i Ll& A•]oca!es.I.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/HQ core (3.8") 1532169.8 N; 628888.6 E 121.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) I CME 75 625.9 feet See Note A 6/11/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Pearce 6/14/06

a)
a,

a,

C

0

a,

S
a,
ci)

6z

7a

E
'a
ci)

a),(
* 0
L)

0

C
a,

C-

0)

a)
I-
a)

-C

0
I - . I I .. . I

S 2SP1 6 14
5

ST 3
SPT 5 13

9

SPT 5 0

3 77

SPT
8n 17

I .

SPT
5

1
3
15

15

5,
0)
0
0

-J

a-o
H 0

= )
0 ='

-4.........................~. -

D • C -31 -- '7

CL

CL

CLAY, dark red (2.5YR 3/6), dry,
stiff, trace fine sand, black nodules,
slight laminations (Fill)

621.4
CLAY, yellowish brown (1OYR 5/8),
moist, stiff to very stiff, trace clasts,
trace black nodules

Reviewed by / Date

4.5

- 8.5 feet: color becomes yellowish
brown (1 CYR 5/6), angular limestone
clasts (8.5-8.8 feet)

6-7.5 feet: No recovery and
no change in cuttings

Auger and SPT refusal at
12.5 feet. Continuation of
boring description in rock
log.

625.9

614 q

CL CLAY, brownish yellow (1 OYR 6/6),
moist, very stiff, angular limestone

613.4 clasts

Lithology Remarks

11.0

12.5

n p

625

620

615

610

605

600

15-

20-

25-

30
Page 1 of 1



ROCK LOGMFCWLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMA-TEC ROCK LOG - Boring No. B-1033

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532169.8 N; 628888.6 E 121.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 625.9 feet See Note A 6/11/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 12.5 feet Vertical J. Pearce 6/14/06

a.

15-

20-

25-

30o

35.

40-

45.

50

Z > C
0)

Reviewed by / Date D -C " - -

Lithology
Remarks

2

3.2 754.0
'IA/

to r-

4.1
5.0

R3

R366 F

3 5.05.0i9

i i F R3

4 ýL 96

CLAY with 0.5 inch angular gravel clasts, yellowish
,brown (10 YR 5/6), very soft, high plasticity /_
LIMESTONE (micrite) with shale interbeds; light
gray to medium gray (N7 to N5); fresh to slightly
weathered; medium strong; wet; interbeds at 20°,
thin
- 14-14.5 feet: clay filled fractures
- 16.8 feet: possible vug
- color changes to gray to light gray (N6) and
becomes dry
- 18-18.2 feet: large advance (possible void),
broken rock

- color changes to light gray (N8 dry; N4 wet)

- 28.8-29.2 feet: fossiliferous zone about 1 inch
thick

- 30.5-31.5 feet: vertical fractures

LIMESTONE (micrite) with shale interbeds; gray to
light gray (N7); fresh; medium strong; thin to thick
- 33-34 feet: healed vertical seams

- 35-36 feet: zone of calcite vugs

LIMESTONE (micrite) with shale interbeds; light
gray to very light gray (N8 dry); no observed fossils
or vugs; thinly bedded, locally bioturbated

down pressure 500 psi,
Fluid return good
Clasts probably broken
during augering.

19-19.7 feet: clay filled
fractures

C0

610

605

600

595

590

585

580

575

5 5 194

-l------- F R3

6 ý -1945.0

7 5-1965.0

F R3

8 5-1865.0

Page 1 of 3



ROCK LOG MFC WLA REV BELLEFONTO2-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299
0MACTEC ROCK LOG - Boring No. B-1033

55

60

65

70

75

80

85

90

6
Z

(.

a,
0•

0
0

2'-

0)

)1'

a,
a

0)
C
a)

0M 0

i500.4

5 ~

~0.

C

00

C9
C2

Lithology R-m-rL,

9 5.0
//

-1--±---i F R3

10 1 194

5.0 98

-l----11 F R3

12 1 1100

Jo, 60,
Na,
ko-Vr, Op
JA Jo, 80,
Na, SI, Ti

Jo, 30,
Na. St,
Op

de Jo,
Na, Ro, Ti

Jo, 5, Wa,
io, Op
Jo, 5, P1,
Sm, Ti

)0, 10, St,
Jr, Op
1o, 0. Wa,
3I, Op
Jo, 5, Wa,
SI, Op
Jo, 70,
Na, Ro, Ti

lo, 25,
Na, Vr,
Dp

A

- 53.8 feet: Possible ripup structure

- 59.4 feet: vertical joint

- micrite contains 0.2-0.4 feet thick wackestone
intervals
- 62.5-62.8 feet: zone of fossils

Shale beds relative dip 15-25'

- 69.5 feet: bioturbation in micrite

- 72.5-74.8 feet: intervals of calcite vugs

LIMESTONE (micrite) with thin shale interbeds,
light gray to very light gray (N7 to N8); shale beds
have moderate reaction to HCL; fossils not
observed

LIMESTONE (micrite) with thin to medium thick

down pressure 500 psi,
Fluid return good down
to 77 feet, dark brown

77-103 feet: lost
circulation fluid with
little to no return

13 1 94

570

.565

560

.555

-550

.545

*540

.535

i i F R3

7
14 1 - 1925.0

B

15 5ýo100o5.0

R2
to
R3

i i F

16 5ýo11005.0 R3

Page 2 of 3



ROCK LOGMFCWLAREV BELLEFONT 02-21-07.GPJ VWLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

VMACTEC
Willi-m W',,& A-i' Im,

ROCK LOG - Boring No. B-1033

a,
2: 0• cc 0)

C5~a 0

.o
>)..

w rtLithology

95

100

105

- shale interbeds sub-horizontal

- 99-101 feet and 102.4-102.7 feet: prominent
vertical jointing, open and helaed

103.5-106 feet:
moderate fluid return,
medium brown

B LIMESTONE (micrite) with thin shale interbeds,
light gray (N7); shale interbeds horizontal to
sub-horizontal; no signs of vertical joints
- 107.7 feet: vug

106-116.5 feet: Good
fluid return, medium to
dark brown

110

115

120

125

130

-530

-525

-520

-515

-510

-505

-500

- 112.5-112.6 feet: bioturbation

- 115 feet: fossiliferous zone -1 feet thick (possible
Packstone)

116.5-121.5: Lost fluid
return and did not
recover

- 118.3 feet: vug

NOTE A: Water level data
Date - Depth (below ground surface)
6/13 - 17.2 feet
6/14 - 17.4 feet

495

Page 3 of 3



SOIL LOGMFC WLA REVISED BELLEFONT03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

02MACTEC WZA - SOIL LOG - Boring No. B-1034

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532442.6 N; 629037 E 249.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) I CME 7501CME 85 622 feet See Note A 6/22/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical K. KRUG 6/26/06

a)

a)
e,

6z

(5

o
a ,o

0,
0

o>-
00

a,

0
0

a,

0.

11-

a)

SPT 5 18
2 5

ST 7P 13 18

15

/ T 7
SPT 3 18

15

SPT 7

5 3 15.6

5

1 12=1=1=

C)
0
0

Reiee by-(a-C 7c
Reviewed by / Date • £ ""?- 07

.0o

(2,(ý,V , t

622 Lithology

CH

CH

CH

CH

CLAY with sand, brown (7.5 YR 4/4)
to dark yellowish brown (1OYR 4/6),
dry to moist, stiff, few clast and
organics

Remarks

615.6

- 4.5 feet: sand content decreases
(some), color is yellowish brown
(1OYR 5/6), few manganese oxide

CLAY, dark yellowish brown (1OYR
4/6), dry, very stiff to stiff, trace
manganese oxide

613.0 - 8.5-9 feet: no clasts, some
- - 1 organics j

CLAY, yellowish brown (IOYR 5/6) to
dark yellowish brown (tOYR 4/6),
moist to dry, medium stiff, trace
manganese oxide, trace organics

609.9 - presence of organics
sandy CLAY, yellowish brown (10YR
5/5), moist, medium stiff, rich in
manganese oxide

608.0

6.4

_ 9.0 .

12.1

14.0

n n

J 6 J(25/11 Auger and SPT refusal at 14
feet. Continuation of
borehole description on rock
log.

0

LUJ

620

615

610

605

600

595

15

20

25
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ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WLA GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

fiMACTEC ROCK LOG - Boring No. B-1034

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

Drilling Contractor (Driller) and Rig
MILLER (Bilbrey) I CME 750/CME 85

Boring Location Coordinates: AL State Grid (ft)
1532442.6 N; 629037 E

Elevation (Datum NAVD 88) Ground Water Depth

Total D
24•

Date S

epth
9.5 feet

tarted
'22/06

ompleted/26/06

622 feet See Note A
Casing Size and Depth Borehole Inclination Logged by Date C

HW: 4.5 inch O.D. /14 feet Vertical K. KRUG 6/

(D

15

20

25ý

30

35-

40

45-

50

1

1

,0 0

0)

a)
d)

(n . 0
=1-100

26/0

0)

CD

Reviewed by / Date

Lithology
0 0

1.82-. 20 SW

SW

R2

2 5.0
5 92

R2
to

R3

3
5.21&-N oO

F R3

4 4.7 9
094

5
5.0

100

1j, 1
a, Ro,

Op

Jo, 65,
va, Ro, T

Jo, 65,
Na, Ro, T

A

LIMESTONE (wackestone); medium dark gray
(N4); slightly weathered; weak

LIMESTONE (micrite) with interbedded calcareous
shale and occasional wackestone beds; micrite is
medium gray (N5) and shale is black (Gley 1,
2.5/0); slightly weathered to fresh; weak to medium
strong; shale is laminated, nonplanar and indistinct,
spaced 0.001 feet apart; -20% shale
- 15.6-28.6 feet: shale beds are non-planar
- 16.8-17 feet: wackestone layer
- 19.3-19.5 feet: wackestone layer

- 23.2-28.6: rip-up clasts

LIMESTONE (wackestone) with interbedded shale;
fresh; medium strong; shale wispy, undulatory ,<
0.001 feet thick, spaced 0.001 feet apart;
calcite-rich

LIMESTONE (micrite) with interbedded calcareous
shale; fresh; medium strong; shale is planar,
globular shaped, < 0.01 feet thick spaced < 0.2 feet
apart

- 35.3-35.7 feet: wackestone bed

- 35.7-39.1 feet: shale is globular shaped

- 39.1-43 feet: shale beds become more planar

LIMESTONE (micrite) with interbedded shale;
fresh; medium strong; 10% shale

- 45.5-46.2 feet: shale is calcareous
- 43-45.5 feet: shale becomes wispy, interwoven
with limestone
- 46.2-53.3 feet: shale is wispy, non-planar and <
0.01 feet thick, spaced < 0.3 feet apart

Remarks

15-26 feet: poor to little
fluid return

33.2 feet: Unconfined
Compression with
Stress/Strain Test

45.8 feet: Petrographic
Analysis (sample
PET-1034F)

.0

605

600

595

590

585

580

-575

-570

-I----I-- IF R3 /
//

6 5.3 100

7 5.3 100

F 1R3

8 5.0 B

9 52 100
- 53 3 -544 fppt ohala) ~ ~ fl ni ~-533-544feet: shale becomes< 001 ft thi k. . .
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ROCK LOGMFCWLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

*MACTEC WROCK LOG - Boring No. B-1034
WillimIk s s i- e.Ic

55-

60o

65-

70-

75-

80-

85-

90-

0z

C

a,
0
a,

0,

0)
C

a) .0

C
U)

ci)

C" 0

2
Cý i-I- -

C
0

C

10

M

0)
0

Lithology
Remarks

I3R3

with rip-up clasts
- 54.4-60.7 feet: shale beds become undulatory
and interwoven/globular and faint with < 0.1 feet
thickness spaced < 0.1 feet apart

- 60.7- 66.6 feet: shale becomes more planar

10 L 985.0

11 1 100

R3

12 1 100

LIMESTONE (wackestone) with interbedded
calcareous shale; fresh; medium strong; shale
beds are non-planar, very thin with spacing < 0.01

_fejet; calcite coating of wackestone; -35% shale
LIMESTONE (micrite) with interbedded shale;
fresh; medium strong; 10% shale

54.58 feet: Unconfined
Compression with
Stress/Strain Test
56-249.5 feet: no fluid
return

60.3 feet: Unconfined
Compression Test

83.2 feet: Unconfined
Compression Test

i ,~Ioo
B

F R3

1 4.9145.0 98

LIMESTONE (micrite) with interbedded calcareous
shale; fresh; medium strong; shale beds are
non-planar; 35 % shale

- 73 feet: decrease to 10% shale, shale becomes
wispy, thin and spaced < 0.2 feet apart

- 79-80 feet: shale becomes more bedding defined,
rip-up clasts of limestone common, fossil rich
- 80-82.4 feet: shale becomes wavy, wispy
- 81 feet: Increase in shale content to 40%

- 82.4-82.6 feet: calcite rich in-fill
- 82.6-86.4 feet: heavily deformed bedding, shale
thickens to < 0.2 feet bands, wavy, non-planar

LIMESTONE (micrite and wackestone) with
interbedded calcareous shale; fresh; medium
strong; 10% shale
- 86.4-95.2 feet: shale is calcite-rich, wavy and
wispy, and spaced < 0.2 feet apart
- 88.5 feet: calcite-filled vug, 0.2 x 0.25 feet

C
0

-a,

565

560

555

550

545

540

535

530

1549 96

16 4.9
5.0 97

F R3

17 1 1 100
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ROCK LOG_MFCWLAREV BELLEFONT 02-21-07.GPJ WLA,GDT 3/13/07

Project Name and No.: NuStart- Bellefonte COL Project: 6468061299

#MACTEC ROCK LOG - Boring No. B-1034

0.c

a)

95

100

105-

110

115-

1201

125

130

0z
8.

0
Cn C

0)
'I, M5

0

E3
8

.0

C,

0 Lithology Remarks
5.U

-- I F R3

18 1- 11005.0

4.719 1.7 94

LIMESTONE (wackestone) with interbedded
calcareous shale; fresh; medium strong; thickness
< 0.2 feet, spaced < 0.3 feet; 30% shale

- 95.2-98.9 feet: shale beds thicken and are
globular

101.6 feet: fossiliferous

-LIMESTONE (micrite and wackestone) with
interbedded shale; fresh; medium strong; 40%
shale

- 107.5-113.3 feet: shale density increases as
non-distinct interwoven bands; 0.01 - 0.2 feet thick,
space up to 0.2 feet

F R3

20 3 100
15.01

(5-

525

520

515

510

505

500

495

490

21
5.0
5.0 100

B
SHALE with interbedded limestone; fresh; medium
strong; approximately 30% micrite

F R3

22 1 97

5.023 100

LIMESTONE (wackestone) with interbedded
calcareous shale; fresh; medium strong; shale is
non-planar and undulatory; 35% shale
- 114.6-126 feet: shale is globular with < 0.01 feet
thickness and spaced < 0.1 feet apart, rip-up clasts
common

- 126-132 feet: shale beds become wispy and less
globular

LIMESTONE (wackestone) with interbedded
calcareous shale; fresh; medium strong; -25%
shale; occasional rip-up clasts

114.4 feet: Unconfined
compression with
Stress/Strain Test

130 feet: changed
drilling rig to CME 85

-1--f--i F R3

5.2 0

25 3.13.5 87 F R3

Page 3 of 6



ROCK LOGMFCWLA REV BELLEFONT02-21-07.GPJ WLA GDT 3113107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

#MACTEC ROCK LOG -Boring No. B-1034
WilLV11 l is & A -i.L im.

0

135

140

1 4 5 -

150-

155-

160

165

1707

0
Z

0

i,-0
(V
Q)

0
0

CD

'C
0)

-C

co.~
.5)

.2
0 0

iAo
-0,

.5

.G.

Q

-C

0

o)

Lithology
Remarks

-T 1-11-1-lrZTT 5 l~1

26 1 915.0 F R3

27 5-01005.0

IF R3

4.4
28 1 88

B
29 ý_

5.0 100

/Jo, 65,Wa, Ro, T

LIMESTONE (micrite), Grey (5YR 5/1), fossil-rich,
interbedded with wispy calcareous shale spaced
-0.01 feet apart
- 137.5-143.5 feet: calcite vugs common (0.01 x
0.01 feet)

LIMESTONE (packstone and wackestone); fresh;
medium strong; with minor interbedded shale;
calcite-rich; 10% shale
- 144.2-144.9: calcite-rich
- 144.9-145.4 feet: shale beds wispy and
undulating
- 145.4-147.2 feet: 3 shale beds spaced -0.4 feet
apart

1 -147.2-149.5 feet: shale beds occur in groupings
I every 0.5-0.7 feet with wispy < 0.002 thick layers I
'associated with rip-up clasts I
LIMESTONE (wackestone) with interbedded
calcareous shale; fresh; medium strong; 25% shale
- 149.5-154.5 feet: shale density increases

- 154.4-154.7 feet: shale bed
- 154.5 feet: decrease to 10% shale

- 154.7-168.5 feet: shale occurs in groupings
spaced 1-2 feet apart with beds < 0.01 feet thick,
wavy to wispy and undulating, size of calcite
in-filled vugs increases to 0.01-0.1 feet

- 167-168.6 feet: shale beds become more planar
and start to thicken to 0.01-0.2 feet, fewer rip-up
clasts
Interbedded LIMESTONE (packstone)and
calcareous shale; fresh; medium strong; 45% shale

- 168.5-174.5 feet: shale beds thicken to 0.2-0.4
feet, more planar, limestone is calcite-rich, shale
color changes to very dark gray (1OYR 3/1)

146.9 feet: Unconfined
compression with
Stress/Strain Test

C
0

485

480

475

470

465

460

455

450

F R3

30 1 2 1005.0

Jo, 75,.
/a. Ro, T

31 1 955.0

F R3

32 5.132 100
Jo, 70,
Wa, Ro, T
Jo, 55,
Wa, Ro. T

C

33 5.0
5.0 99
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ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Proeect: 6468061299

ArMACTEC ROCK LOG - Boring No. B-1034M11-.... . 'Uu o, & .....1

•0

175-_

180

0
z

'5
U

a-

C

a) E
Cý

0)

.5)

o0
0

0

0

7. ,

LithologyLr- Remarks

F 1R3

5.3

35 1 "1100
5.0

185

190

195

F R3

36 1 100

-174 feet: decrease in shale density (15%) and
thickness (0.1 feet thick)
- 174-176.2 feet: healed joint structures present
- 174.5-175 feet: shale bed

LIMESTONE (micrite) interbedded with calcareous
shale; micrite gray (5YR 5/1); fresh; medium
strong; shale becomes groupings of thin, planar,
0.01-0.1 foot thick beds spaced 0.02-0.1 feet apart;
45% shale

LIMESTONE (alternating micrite and wackstone)
with interbedded calcareous shale; fresh; medium
strong; 40% shale

SHALE with interbedded limestone (micrite) beds;
shale color returns to black (Gley 1, 2.5/0); fresh;
medium strong; micrite beds are planar 0.01-0.1
feet thick with spacings < 0.01 feet; 80% shale

SHALE with interbedded limestone (micrite and
wackestone); fresh; medium strong; 55% shale

SHALE (calcareous) with interbedded limestone
(micrite); fresh; medium strong; beds massive and
disturbed at edges; 60% shale

Ao, 60,
(v la, Ro, T

31 -311005.0

0

LU •%

445

440

435

430

425

420

415

410

C
F R3

38 7 92

200

39 1 100 F R3

205

210

40 1 985.0

205.5 feet:
Petrographic Analysis
(sample PET-1034C)F R2

LIMESTONE (micrite and wackestone) with
interbedded shale; fresh; medium strong; fossil
rich; 20% shale
- 207.9-211.1 feet: alternating micrite and
wackestone, shale beds are wavy, non-continuous,
and heavily disturbed;
- 211.1-212.1 feet: prominent shaly zone, 70%
shale
- 212.1-224.3 feet: micrite with interbedded shale,

41
4.2
5.0 82
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ROCK LOG MFC WLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

AMACTEC ROCK LOG - Boring No. B-1 034
%Y,11,~ LUu,, & A-m-ti h1.

215-

220-

225-

230

235

240

245

250

0z
a)

Of
00¢

0)

0)
C

R3
00 0

(I

0,

QC
a)

.)
E,
0"5

Lithology Remarks

i 1 F R

42 1 1005.0

43 9 94

F R3

C I

44 68

45 1 1005.0

some packstone and wackestone interbeds; shale
is thin and globular; occasional fossil-rich units

- 217.5-218 feet: packstone interbed

SHALE with interbedded limestone (micrite); fresh;
medium strong; limestone is interwoven in
non-planar layers with thicknesses 0.1-0.3 feet and
spacings 0.01-0.2 feet; 55% shale

- 230.1-231.9 feet: wackestone with thin shale
interbeds

- 231.9-236.8 feet: micrite with interwoven,
non-bedded massive shale; bands have no distinct
boundary

- 236.3-236.8 feet: Pyrite nodules
LIMESTONE (micrite) with interbedded shale;
fresh; medium strong; shale is wispy to thick;
calcite infill; 15% shale; minor wackestone

- 242.2-247.8 feet: shale beds are thin to wispy,
discontinuous and undulatory, spaced 0.01 -0.3 feet
apart, calcite infilling more common

- 247 feet: calcite vugs 0.1 x 0.01 feet common

- 247.8-249.6 feet: shale beds become thicker
(0.01-0.1 feet) with spacings of 0.2-0.3 feet, less
calcite

0

UJ•

405

400

395

390

385

380

375

370

R3

F

46 1 48
R2
to
R3

5.0 R3

D

238.2-239.6 feet:
pieces, possibly
induced by drilling

247.4 feet: Unconfined
Compression with
Stress/Strain Test

F

48 1 935.0 R2

Boring terminated at 249.5 feet
NOTE A: Water level data
Date - Depth (below ground surface)
6/25 - 14.8 feet
6/26 - 14.7 feet
6/29 - 14.9 feet
8/18 - 128 feet
8118 - 12 6 feet
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SOIL LOG MFC_WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

•TMACTEC _T/LA •';o. SOIL LOG - Boring No. B-1034P

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1532441.2 N; 629046.3 E 31.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 75 621.7 feet See Note A 7/7/06

Sampling Method Borehole Inclination Logged by Date Completed
No sampling Vertical K. KRUG 1 7/7/06

3

U)z

U) a)

E

0z
C,

F-

E

U)
U)

C.,
U) ID

~cfl

t5

0

C-)

U)
E

0

i-

6

0

Reviewed by / Date

521.7 Lithology Remarksrlr
6217 00n I -I - .. I .... I. . -- I I I I

5-

10-

15-

20-

25-

30-

Refer to borehole B-1 034 (located 8
feet away) for the soil profile

608 4 133

0

620

615

610

605

600

595
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ROCK LOGMFCVWLA REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ArMACTEC ROCK LOG - Boring No. B-1034F
\Will,,,, L•tiIs & Ai il . .

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1532441.2 N; 629046.3 E 31.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 75 621.7 feet See Note A 7/7/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 13.25 feet Vertical K. KRUG 7/7/06

~•'Y /i~t~

0

15

20

25-

60z
Z

5
a)

CV

x,

0
0

CD

0i

U,

CO

F= 0

-0

Reviewed by / Date 1s c 3 -i3'- (07

LithologyIL. Remarks

1
2.7
3.0 90 SW

R2
to
R3

LIMESTONE; alternating packstone and micrite
with calcareous shale interbeds; micrite is gray
(5/N) to reddish gray (2.5YR 5/1), packstone is
bluish gray (Gley 2 5PB 5/1) and shale is black
(Gley 1 2.5/0); slightly weathered to fresh; weak to
medium strong; shale beds are non-planar, wavy to
globular and thin, spaced 0.1-0.2 feet apart; rip up
clasts at 13.3-14.4 feet
- micrite dominant, packstone 0.05-0.1 feet thick
every 0.3-0.6 feet

2 5.10 F R3

13.3 to 21 feet: Limited
fluid recovery to 21 feet

21-31.25 feet: good
fluid return

P-S analysis was
conducted over the
length of cored section

A

3 5.0 F R3

LIMESTONE (micrite) with calcareous shale
interbeds, micrite is reddish gray (2.5Y/R 5/1) and
shale is black (Gley 1 2.5/0); fresh; medium strong
- 21.4-26.4 feet: shale thickens to 0.01-0.1 feet,
semi-planar, rip up clasts

- 26.4-28.4 feet: shale becomes massive and
wispy, 0.001-0.2 feet thick, rip up clasts abundant

- 28.4- 30.3 feet: shale spacing increases to

0.1-0.2 feet between layers

- 30.3-31.3 feet: packstone layer

4 ý31100
4.9 F R3

30

C
0

605

600

595

590

585

580

575

570

35-

40-

45-

50-

Boring terminated at 31.3 feet

NOTE A: Water level data (from B-1034)
Date - Depth (below ground surface)
6/25 - 14.8 feet
6/26 - 14.7 feet
6/29 - 14.9 feet
8/18 - 12.6 feet
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SOIL LOGMFC WLA REVISED BELLEFONT02-21-07-GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

*MACTECWLA SOIL LOG - Boring No. B-1035

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532549.5 N; 629112.9 E 171.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 616.1 feet See Note A 8/2/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical J. Hoeft 8/5/06

DU

> a
C.,-

C
U,

0

U)

2)S

0)

U)
I-
U)

Reviewed by/ Date CS 3 -(3

- 7.7 feet: becomes mottled with gray
- (6/0) and pressure faces _ 8.5_

- 8-8.5 feet: weathered limestone I
gravel within clay layer I 98
gravelly CLAY, yellow (1OYR 8/6),
moist, very stiff, gravel is weathered
limestone
clayey GRAVEL, yellc
moist, very dense, gr,
weathered limestone

15-

20-

25-

SPT refusal at 12.6 feet.
Auger refusal at 14.0 feet.
Continuation of borehole
description in rock log,
Advance boring by washing
to 14.3 feet and set PVC
casing before HQ coring.

595

590



ROCK LOG MFC V/iA REV RELLEFONTO2-21-07ORI wAGflT ~/l2Ifl7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

A'MACTEC ROCK LOG - Boring No. B-1035
\viii t,,i &L -A a Im

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/HQ core (3.8") 1532549.5 N; 629112.9 E 171.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 616.1 feet See Note A 8/2/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 14.3 feet Vertical J. Hoeft 8/5/06

15-

20-

25-

30-

35-

40-

45-

50-

ZZ

",
C

8.
0

aD

a,
a) 0 o ola

0
0o 0o

C9

Reviewed by /Date Dsc "ý(' 3•7

Lithology Remarks

1 1.4] 841 71•8 SW

to F

F

R3

2 1 -- 1005.0

R3

3 5.-'1 100
5.0

4 4.6915.0

' ,5, Wa,Si, 0/Ti
3j, 5, Wa,

Jo, 85,
Wa, SI, Ti

Bj, 10,
Wa, Sm,
Ti,
mineralizat

A

F R3

5 4.91

LIMESTONE (micrite) with calcareous shale
interbeds and occasional packstone beds; micrite
is medium gray (N5), packstone is medium blueish
gray (5B 5/1) and shale is dark gray (N3); fresh to
slightly weathered; medium strong

- 14-30.7 feet: shale is 0.01-0.15 feet thick, wavy
and planar beds, visible rip ups

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5), and shale
is dark gray (N3); fresh; medium strong; strong HCI
reaction

- 30.7-41 feet: shale is <0.02 feet thick with
spacings of 0.02-0.5 feet, wavy, stylolitic features

- 41-52.8 feet: shale is hairline thin, mainly stylolitic
pressure solution features

- 52.8-60 feet: shale is hairlline to 0.03 feet thick
with snncinns nf 0 05._0 5 fea=t urn, rif -, iihl.

Advance boring by
washing to 14.3 feet
and set PVC casing
before HQ coring.
14.3-37 feet: Fluid
return good

26.48 feet: Unconfined
Compression Test

37 feet: fluid return
reduced significantly

40.27 feet: Unconfined
Compression Test

42 feet: No fluid return
to bottom of boring

0

600

595

590

585

580

575

570

565

6 5.0 on

B

F R3

7 5.1~98

8 5.0

F R3

9 5._0 99
9 ýý--o 199
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ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

--MACTEC ROCK LOG - Boring No. B-1035
WMA TE ,-f, & A-- J,

0)

55

60

65-

70-

75-

80-

85-

90-

0z

S

0)0
0o

0• a)
C
0) 4)5--I-

0)
0
0C,
Ln Cn-o

0ob
0,--

00
0

Lithology Remarka
b.u

10 11011005.0

F R3

11 1-9 975.0

12 1 1100

F 1R3

13 1 96
B

- 60-75 feet: shale is 0.01-0.1 feet thick with
spacings of <0.5 feet, wavy

- 75-87.3 feet: shale is <0.1 feet thick (average is
0.01 feet) with spacings of 0.05-0.4 feet, wavy

- 81-85 feet: general absence of (<5%) calcareous
shale interbeds

LIMESTONE (micrite) with calcareous shale
interbeds and occasional packstone interbeds;
micrite is medium gray (N5), packstone is medium
bluish gray (5B 5/1) and shale is dark gray (N3);
fresh; medium strong; average packstone interbed
thickness is 0.1 feet; rip up clasts and visible
fossils
- 88.2-90.2 feet: packstone interbed
- 90.2-101 feet: shale is < 0.1 feet thick with
spacings 0.03-0.3 feet, wavy

C
0

560

555

550

545

540

535

530

525

72.28 feet: Unconfined
Compression Test

14 1 865.0

F 1R3

15 1 I100

Jo, 80,
Wa, SI, Ti

16 1 98 Jo, 70,
Wa, SI, Ti

Jo, 90,
Wa, SI, Ti

F "R3

17 5311005.2

Page 2 of 5



ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WIA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

AfMACTEC ROCK LOG - Boring No. B-1035
Wila IE T &A ilc.1

954

1001

105-

110-

115-

120-

0z

0

o)
0-

0,

0)

0)
0)

'ci)
-SI-

0)
0
0

-J

C_

0
-o,

EA

.~C C

M
0

0
.o_

C)
Lithology Ri-marki

5.1

F 1R3

5.20

20 ý " 995.1

F R3

21 4.8
5.0

5.2
:5.-0

96

100

J~o, 65,a SI, Tic
rnneralizat orB

lo, 90,
Na, SI, Ti

- 101-105 feet: shale rich section, shale is 0.05-1.0
feet thick with spacings of <0.05 feet interbedded
with packstone, prominent rip up clasts

- 105-111 feet: packstone with shale, shale is
0.05-0.1 feet thick with spacings of < 0.3 feet, rip
up clasts

- 108 feet: visible fossils and rip up clasts

- 113 feet: becomes more micritic; packstone still
present

- 122.2-124.4 feet: packstone with shale, fossils,
and rip up clasts

- 124.4-132 feet: shale beds are < 0.01 feet thick,
wavy and irregular with rip up clasts

LIMESTONE (packstone) with calcareous shale

interbeds; packstone is medium bluish gray (5B
5/1) and shale is dark aray (N3); fresh: medium

C
0

>$

520

515

510

505

500

495

490

485

22

F R3

23 1 1005.0

125-

130-

24 1- 100

F R3

25 15.-1 100

Page 3 of 5



ROCK LOGMFCWLAREV BELLEFONT02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

0MACTEC ROCK LOG - Boring No. B-1035

135 -

140 -

145

150

155

1604

165

170"

0
z

U

0)
C
U
0)

a
a

a

0)
-c

-c

0)

aD a0

a) 0Li- -J
a0

0b
U

.o_

0
0)
W0 Lithology Remarks

26 4.9
5.0 98

100

F R3

5.1
27

B

strong; pressure solution features

LIMESTONE (micrite) and calcareous shale
interbeds with packstone beds; micrite is medium
gray (N5), packstone is medium bluish gray (5B
5/1) and shale is dark gray (N3); fresh; medium
strong; shale is < 0.03 feet thick with spacings of
<0.05 feet

LIMESTONE (packstone); packstone is medium
bluish gray (5B 5/1) and shale is dark gray (N3);
fresh; medium strong; pressure solution features;
sections of calcareous shale are 0.3-1.5 feet thick
- 142.2- 150 feet: no shale, all stylolitic pressure
solution features

- 150-160 feet: packstone with shale interbeds,
spacing varies from 0.05-0.5 feet

LIMESTONE (micrite) with calcareous shale
interbeds; shale is dark gray (N3), micrite is
medium gray (N5); fresh; medium strong

- 154-165 feet: calcareous shale -30% of rock
mass

2 8 110 05.0

i i F R3

0

480

475

470

465

460

455

450

29 1 965.0

30 ý 965.0

iI F R3

31 1 100 C

SHALE (calcareous) with interbedded micrite;
shale is dark gray (N3), micrite is medium gray
(N5); fresh; medium strong; planar bedding; micrite
beds are thinly bedded (<0.1 feet thick); 35%
micrite

32 4 915.1 F R3

Boring terminated at 171.1 feet

NOTE A: Water level data
Date - Depth (below ground surface)
8/3 - 9.4 feet

Page 4 of 5



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTEC If ,
Will-m L Is & As--, fix

ROCK LOG - Boring No. B-1035

c-i

175-

180-

185-

190-

195-

200-

205-

210-
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Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

OMACTEC SOIL LOG - Boring No. B-1036

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532263.9 N; 628856.1 E 55.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 45 625.2 feet See Note A 7/7/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Howard 7/8/06

F

0•
C-

Reviewed by / Date 0 (" - 13 7-- ('7

-625

-620

11
1.7

CLAY with sand, reddish yellow (7.5
YR 6/8), dry, very stiff (Residual)

-615

-610
SPT refusal at 16.0 feet (25
blows/0"). Auger refusal at
16.9 feet. Continuation of
borehole description on rock
log



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

rMACTEC ROCK LOG - Boring No. B-1036
William Ul111t & Asscca I..

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532263.9 N; 628856.1 E 55.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 45 625.2 feet See Note A 7/7/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /17.1 feet Vertical J. Howard 7/8/06

6
z

0

CD
n,

0D

75
a,

Co

0,

00

-

- a

0E._
0o
Un

xv,

0
a)
CD

Reviewed by / Date V C. 3-( --C7

Lithology

C0

>.

W..... arkt
Remarks

1 W34 R3
to F

250 74 SW R35.0 to F

3 - 86 SW R3
4.9 Ito F

4 •-- 965.0 F R3

Bi, 10,
Wa, Re,
Op
8j, 10,
Wa, S1, Ti
Bi, 15,
Wa, Si, Ti
Bj, 20,
Wa, SI, Ti
Bj, 10,
Wa, Re,
Op.
clay-filled
Bj, 10,
Wa, SI
Bi, 10,
Wa, Ro,
Op,
clay-filled
Eli, 10,
Wa, Ro,
Op
Bj, 10,
Wa, Ro,
Op
Bj, 10,
Wa, Re,
Op
El, 10,
Wa, Si, Ti
Hj, 10,
Wa. Ro,
Op

p, S, Op
ij, 10,

Wa, Ro, Ti
j,10,
•/, R0,

13j. 10,
Wa, Re,

Op
sj, 15,
Wa, SI, Ti
Bj, 15,
V,, SI, Ti
Bj, 10, Pl,
SI, Op
8i, 10, P[,
Sm, Ti
Bj, 10. PI,
Sm, Ti
Bj, 20,
Wa, Ro,
Op
Bj, 15, Pi,
Sm, Ti
Bj. 15,
Wa, Sm,
Ti
Bj, 10, PI,
SI, Ti
Bj, 10,
Wa, Ro,
Op
Sj, 10,
We, Ro,
Op
Bj, 10,
Wa, Ro,
Op
Bj, 10, Pl,
Sm, Ti
Bj, 10,
Wae, S1, Ti
Bj, 10,
Wa, S1, Ti
Bj, 10.
Wa, Re,
O~n

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
medium dark gray to dark gray (N4 to N3); slightly
weathered to fresh; medium strong; strong reaction
to HCI; some bioturbation
- 17-26.2 feet: calcareous shale is very thinly
spaced 0.03-0.01 feet, fractures are moderate to
widely spaced
- 18-19 feet: vertical incipient fractures
- 20.5-21 feet: packstone bed
- 22-26 feet: some bioturbation in calcareous
mudstone

LIMESTONE (micrite) with calcareous shale and
packstone interbeds; limestone is medium gray
(N5) and shale is medium dark gray to dark gray
(N4 to N3); slightly weathered to fresh; medium
strong; strong reaction to HCI
LIMESTONE (packstone) interbedded with

calcareous shale; packstone is medium gray (N5)
1 and shale is dark gray (N3); fresh; medium strong; r
1fossiliferous; very closely spaced fractures
/!30.9-31.1 feet)
LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
medium dark gray to dark gray (N4 to N3); fresh;
medium strong; packstone interbeds spaced

1 medium to thin at 31.1-31.8 feet
\- 32-32.2 feet: fossiliferous zone
LIMESTONE (packstone) with micrite and ,
calcareous shale interbeds; packstone is medium
gray (N5) and shale is dark gray (N3); fresh;
medium strong; shale beds are very thinly

1laminated I
LIMESTONE (micrite) with calcareous shale and
packstone interbeds; limestone is medium gray
(N5) and shale is dark gray (N3); fresh; medium
strong; rip-up clasts at 41.4-42.2 feet
- 42.2-42.8 feet: healed fractures

LIMESTONE (packstone) with micrite and
calcareous shale interbeds; packstone is medium
gray (N5) and shale is dark gray (N3); fresh;

I medium strong; very thinly laminated shale beds
LIMiESTONE (wackestone) with calcareous shale
interbeds; limestone is medium gray (N5) and
shale is dark gray (N3); fresh; medium strong;
shale beds are very thinly laminated (0.01-0.1 feet);

- 50.1-50.2 feet: fossiliferous zone

A

5 5.0 74. F R3

20.8-22 feet: no fluid
return
22-40.1 feet: fluid
return is good, milky
white to light gray

40.1-55.3 feet: lost
fluid return

55.3 feet: Drill tools
malfunction, borehole
not straight. Hole is
backfilled and relocated
to nearby offset
location. See log for
B1036A.

-605

-600

-595

-590

-585

580

575

570

6 5.0 F R3

7 188 F R3

8 4.2 F R3

i Borinq terminated at 55.3 feet
Page 1 of 2



ROCK LOG MFC WVLA REV BELLEFONT 02-21-07.GPJ VVLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC L;rI.s ,........... Uu <:.& A ;W , . ROCK LOG - Boring No. B-1036

0

60

65-

70-

75-

80-

85-

90-

95-

zC
0

C,
0
a

0)
C
ID -C

0)
C
C)

CD)
0

C

0

0

CO

0b

a '5

C

0)

0(9 Lithology Remarks
3j, 15,
Na, Ro, T
3j, 10,
Na, Ro,
Dp

3j, 10,
Na, SI, Ti
3j, 10, PI,
Sm, Ti
3j, 10, PI,
Sm, Ti

NOTE A: Water level data
Date - Depth (below ground surface)
7/8 - 1.7 feet
7/17 - 1.7 feet
7/19 - 7.2 feet

0

LUv

565

560

555

550

545

540

535

530

Page 2 of 2



SOIL LOGMFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC WL .. SOIL LOG - Boring No. B-1036A

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1532263.7 N; 628852.7 E 175.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 625.2 feet See Note A 7/8/06

Sampling Method Borehole Inclination Logged by Date Completed
No sampling Vertical D. Stepanof 7/11/06

C
0
0

E•

Reviewed by / Date 3.f C -

I-

0)

0)
0
0

0)
0.~,,

1-0
0'03
on
(0,,~~ I625.2

Soil sampling not conducted. Refer
to boring B-1036 for soil profile.

Boring 4 feet from B-1 036

20

25 600



ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WiA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC -, ROCK LOG -Boring No. B-1036)

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1532263.7 N; 628852.7 E 175.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 625.2 feet See Note A 7/8/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 15.9 feet Vertical D. Stepanof 7/11/06

20

25-

30-

35-

40-

45-

50-

55-

0 a)
Z > a a a a

S 0) a

3' CO ~F- -

Reviewed by / Date
3~r -6-c)'

0

LULithology
Remarks

1 5.6
F R3

2 540~94

LIMESTONE (micrite) with packstone and
calcareous shale interbeds; micrite and packstone
are medium gray (N5) and shale is medium dark
gray (N4); slightly weathered to fresh; medium
strong; strong reaction to HCI

- shale is 0.01-0.03 feet thick with thin spacing
- 15.4-15.8 feet: packstone interbed
- 19.9-20.4 feet: packstone interbed

- 21-26 feet: fractures are closely to moderately
spaced
- 26-31 feet: bioturbidation present in shale
interbeds, fractures widely spaced

- 31-34 feet: packstone beds 0.2-0.3 feet and shale
is 0.01 -0.4 feet

- 31.4 and 31.5 feet: fossiliferous with rip up clasts

- 34-41 feet: shale is laminated

15.4-21: fractures are
closely to widely
spaced

P-S analysis was
conducted over the
length of cored section

F R3

3 5.01 96
5.0

P-S

4

5

1 88

F R3

-605

600

-595

-590

-585

-580

-575

-570

5.1 1o00

6

7

5.0

F R3

3.1
3.3 91

100

- 47.6-49 feet: fractures are closely to moderately
spaced

6.7

LIMESTONE (wackestone) with packstone micrite,
and calcareous shale interbeds; micrite and
packstone are medium gray (N5) and shale is
medium dark gray (N4); slightly weathered to
fresh; medium strong; strong reaction to HCl, 15%
shale
- 50-56 feet: fractures are widely spaced

Page 1 of 5



ROCK LOG MFC WLAREV BELLEFONTO2-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

SMACTEC ROCK LOG - Boring No. B-1036A

Lithology R~mmrk•
Remarks

- 54-56 feet: micrite predominates, and grades
downward to wackestone

IMESTON'E (packstone) with calcareous shale
intebeds; medium gray (N5) and shale medium
dark gray (N4); fresh; medium strong; strong
reaction to HCI; shale thickness 0.01-0.03 feet

IMESTONE (wackestone) with calcareous shale

interbeds; medium gray (N5) with calcareous shale
medium dark gray (N4); fresh; medium strong
- 71-71.7 feet: fracture at 60°

- 71-76 feet: shale thickness 0.02-0.04 feet

- 72.6-73 feet: rip up clasts

- 83.2-83.6 feet: fossiliferous packstone interbed

- 87.4-87.6 feet: packstone interbed, bioturbation
present

LIMESTONE (packstone) with calcareous shale
interbeds; packstone is medium gray (N5) and
shale is medium dark gray (N4); fresh; medium
strong; incipient fracture at 91.8-92.4 feet

- 91-96 feet: Horizontal stylolites, rip up clasts
present in shale

0

565

560

555

550

545

540

535

530

water return is less

84-102 feet: water loss
is 80% with change in
color from brown to
gray

Page 2 of 5



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

OMACTEC KA-
IiI8, 1.16,& A - -.,Ic I..

ROCK LOG - Boring No. B-1036

100-

105-

110-

115-

120

125

130

135

0
Z=C

C-,
0)
0
a1)

D
a

0)

0)
.0
(0
0)

.0
0)
II)

Co

== 2' .
_Is)T -

.0U0

.5)
0
.5a,
(0 Lithology

RemirkqI I I I 1 -1 .4 1 4- ...... -1. -

F R3

17 15.011005.0

18 5.1 100

- 96-101 feet: shale bed thickness is .01 -0.15 feet
and packstone bed thickness is 0.03-0.07 feet,
fossiliferous packstone present
- 97.3 feet: vug containing calcite crystals

- 101-106 feet: shale thickness 0.01-0.05 feet,
fossils present in shale

LIMESTONE (micrite) with calcareous shale
interbeds; medium gray (N5) and medium dark
gray (N4); fresh; medium strong

-106-114 feet: shale beds are 0.01-0.2 feet thick,
abundant rip-up clasts and abundant fossils

- 111.6-111.7 and 112.2-112.7 feet: highly
fossiliferous units

- 113.6 feet: slickensided fracture surface

102-132 feet: No water
return except at 122
feet and 127 feet

F R3

19 f 1005.0

20 4-9 99

3j, 10, P1,
31, Ti

3j, 15, P1,
31, Ti,
)ossible
;Iickensidf

r_0

S1.

525

520

515

510

505

500

495

490

-i------ F R3 LIMESTONE (packstone) with calcareous shale
interbeds; medium gray (N5) with medium dark
gray (N4); fresh; medium strong
- 116.6-116.7 feet: highly fossiliferous zone21 1 1005.1

22 f 97 F R3

23 1 1001 F
R2
to

R3

- 121.2-121.6 feet: abundant rip up clasts and
fossils

- 126-131 feet: shale bed thickness is 0.01-0.1 feet

LIMESTONE (wackestone) with calcareous shale
interbeds; medium gray (N5) with medium dark
gray (N4); fresh; medium strong; shale beds
0.01-0.04 feet thick; bioturbation evident, few
stylolites present; highly fossiliferous zone at
133-133.5 feet

131-141 feet: some
water return

24 5.1
4.9 100 F R3

Page 3 of 5



ROCK LOG MFCWLA REV BELLEFONT02-21-07.GPJ VVLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMAGTEC PEA ROCK LOG - Boring No. B=1036
Wil I Ualf & A-iat-

a

140-

145-

150-

155-

160-

165-

170-

175-

6

r
5,,a)
Of

"

0)
o)

0•

- 0C) ~

U) CG*~
'U)

Ci) Li-

8_=0a+i
)", i

0

0
a)

CD Lithology RemUmrkU
Remarks

25 5-9 965.1

F R3
Bj, 10,
Wa, SI, Ti

26 1 o 100

R3

27 N51 R 100

F

LIMESTONE (micrite) with calcareous shale and
packstone interbeds; micrite is predominant;
medium gray (N5) and medium dark gray (N4);
fresh; medium strong
-136-141 feet: shale thickness 0.01-0.03 feet

- 141-146 feet: shale is very thinly laminated

LIMESTONE (packstone) with calcareous shale
interbeds; medium gray (N5) and medium dark
gray (N4); fresh; medium strong
- 146-161 feet: shale beds are 0.01-0.02 feet thick

- 150-165 feet: horizontal stylolites present

- 151-154.8 feet: micrite with shale interbeds

LIMESTONE (packstone); medium gray (N5);
fresh; medium strong

- 161.7-162 feet: calcareous shale bed 0.01-0.3
feet thick

- 166-171 feet: packstone is fossiliferous

141 feet: lost water
return and did not
recover

B

28 1 97

0I

485

480

475

470

465

460

455

450

29. 5.0o 1005.0

F R3

5.0

31

32

5-011005.0

SHALE with interbedded limestone (packstone);
medium gray (N5) and medium dark gray (N4);
fresh; medium strong; shale bed thickness is
0.01-0.35 feet; 55% shale

F R3
C

4.3
4.3 100

Page 4 of 5



ROCK LOG_MFC_WILA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

A/MACTEC ROCK LOG - Boring No. B-10364

1804

185

190

195

200

205

210

215-

z 0
n,"

0•

C"

E, C)

a,

0)~C 0
~

a, 'a,

0
a

0

0 a ,
0

.5_o)
oD

Lithology R~m~rk•
a a ., ~. _________________________________________Remarks__

Boring terminated at 175.5

NOTE A: Water level data (from B-1 036)
Date - Depth (below ground surface)
7/8 - 1.7 feet
7/17 - 1.7 feet
7/19 - 7.2 feet

0

445

440

435

430

425

420

415

410
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SOIL LOGMFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

~MACTC WLASOIL LOG - Boring No. B-1036U
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD) 1532264 N; 628847.1 E 14.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 625.4 feet See Note A 8/21/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT / ID Vertical J. Hoeft 8/21/06

DD

a)

a,

0-

0z

C,

0~

A2
CL

a)
*0
0)0

a, o >0)
00

(D

0
E C

a,
I-
a,

0

/ SPT

UD
2

7
7
9

13.2

19.4

I, ~ -

SPT
3

2
3
5

12

LD 21.4 TXD
4 

5
SPT 10 18

14

I
/

15.

20

25

UD
S6!SPT

8.4

4.8

C'
E

Reviewed by / Date L. > 3 1? (f7

c'
0.9-o1-

CL CLAY, dark yellowish brown (10YR
4/6), dry to moist, stiff to very stiff,
contains manganese nodules

CLAY, yellowish brown (10YR 5/6),
moist, medium stiff, pressure faces

621.4
CL

620.1

Lithology

4.0

5-3

.CL

Remarks625.4

MH SILT, olive brown (2.5Y 4/3), moist to
wet, medium stiff to stiff

617.6 7.8

CLAY (Fill)

624.2

CL

CL

CLAY, yellowish brown (10YR 5/6),
moist, very stiff, contains manganese
nodules

1.2
GP

612.9 12.5
CLAY with sand and gravel, very

dark grayish brown (10YR 3/2),
moist, hard

_ ill 01 u 1

231 .• GRAVEL (Fill) Augered 0-1.5 feet

Groundwater noted in B1036
at 1.7 feet
Took bulk sample at 1-5 feet:
1036UDD-Bulk #1'

Took bulk sample at 10-15
feet: 1036UDD-Bulk #2

Augered 11.5-13 feet

13.8 feet: Sample tube UD6
was obstructed and bent
during driving

21

0.0

0

625

620

615

610

605

600

I loll Boring terminated at 14.4 feet.
Bedrock not encountered.

?,n
Page 1 of 1



SOIL LOGMFC VVLA REVISED BELLEFONT 02-21-07.GPJ WLA.GOT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTEC WLt SOIL LOG - Boring No. B-1037

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532329 N; 628980.8 E 149.7 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 621.4 feet See Note A 6/19/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A. Tillery 6/21/06

e

U)
0

U)
-a.
0
CU
(J~

0iz

06

6)
*0 ~6)0-c
0
U) CD

)0'

0
U)
0
C.)
6)

I-e

6
Z)

o
0 U

6) > U

Reviewed by / Date T) rC 3 - (>Q?• -f
>

40-

Lithology Remarks621.4 0.0

WORSPT 1 19
1 7

/SPT 38/

2 7 16.8 19 GS2
55

STWON
SPT 5 17.5

6

SPr 3 73/
T 5 15 24.8 43GS2

10

SP WOR5

12

CH CLAY, dark yellowish brown (1OYR
4/4), moist, stiff, sand and gravel
(<10%), few limestone fragments
and black nodules

618.4 3.0

CL CLAY with sand, dark yellowish
brown (10YR 4/6), moist, medium
stiff, some yellow limestone
fragments (<0.5 cm in diameter),
minor sand (<10%), occasional black
nodules (MnO), some mottling with
yellow
- 6 feet: becomes stiff with yellow
and orange mottling and increases

613.4 in the amount of black nodules 80
CH CLAY, dark yellowish brown (1OYR

4/6), moist, stiff to very stiff
- 8.5 feet: slightly less black nodules

- 11 feet: becomes yellowish brown
(1OYR 5/6) and very stiff

608.9 12.5
GP Partially weathered rock; limestone

fragments, gray, dry, freshly broken
607.4 angular chips (1cm - 9 cm)

12.5 feet: sound of auger
scraping stone

SPT refusal at 14.0 feet,
Continuation of boring
description in rock log.15-

20-

25-

SPT
16J

15
20/0"

6 14.0

-620

615

610

-605

600

595

.J..4....J4.A..I....j ___________________________________________________________ _________________________________•v Page 1 of 1



ROCK LOGMFCWLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

rMACTEC ROCK LOG- Boring No. B-1037
MIll-a -cni & A-Wi-~s In-

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532329 N; 628980.8 E 149.7 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 621.4 feet See Note A 6/19/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 13.5 feet Vertical A. Tillery 6/21/06

a,

15-

20-

25-

0 .Z -)
0

0
0,

a)
.5 i•.0
0 o U

0 L. ý
o on ~3

4-: T0
75CC .

F- 1

0

0
Co
0.

C c
0

.2

Reviewed by / Date

Lithology
Pamorko

,, ~RemarksI
1.3,k I

2

3

ý' 1100I F IR3

iI F R3

4 5.1~96

30 1 1 1 1

5 96

3j, 10,
Naa, S]-
Ro

3j, 10, P1,
3m, Ti

3j. 15, St,
31 - Ro

3j, 15, PI,
3m, Ti

3j, 15. P1I,
3m, poor
it
3j, 30, P1,
,i-Ro

3j, 10,
Na, Sm,
ri

3j, 10,
Na, Ro, Ti

-a, 20, P1,
Sm, rake
10
3j, 10, P1,
Sm, Ti

3j, 25, P1,
Ro, Ti

3j, 15,
Na, SI-Ro,
Dp

LIMESTONE (wackestone) interbedded with micrite
and shale beds; micrite is medium gray (N5) and
shale is grayish black (N2); fresh to highly
weathered; medium strong; micrite is very fine
grained
- 13.5-14 feet: weathered and fractured rock zone

- 13.5-22.8 feet: micrite beds are 0.1-0.2 feet thick
and shale beds are wavy and laminated to 15.6
feet and less wavy and thicker (up to 8cm) from

,15.6 feet to 22.8 feet
LIMESTONE (micrite) interbedded with calcarous
shale beds; micrite is medium gray (N5) and shale
is grayish black to dark gray (N2-N3); fresh;
medium strong; micrite is very fine grained and
slightly wavy; some wackestone lenses usually
<0.2 feet thick; micrite beds are <0.2 feet thick
- 22.8-25 feet: discontinuous and wavy, shale beds
are thinner
- 25-31 feet: shale beds very thin, wavy, with
random styolites and rip up clasts

- 37 feet: sparry calcite vug 0.2 feet

- 50-54.6 feet: bioturbated zone of micrite

I 14-93.5 feet: fluid
return good, milky white

25-40 feet: generally
fossiliferous few slight
bioturbated lenses

A

605

-600

-595

590

585

580

575

570

35.

40-

-i---i-- F R3

6 5.0

7
4.919.98

45 I F R3

8 5-1 96

50 1 - 1

9 5.20
3j, 10, P1, -
Vlo-Ro, Ti B
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ROCKLOG MFCWLA_REV BELLEFONT02-21-07.GPJ WNLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

SMACTEC
Wlin.Lui A-•Cl-,. I1.

ROCK LOG - Boring No. B-1037

C)
if

if

C)
C)

0

?) Co.E/ F-

0 0,

C
0

>J
Lithology

LIMESTONE (micrite) interbedded with calcareous
shale; micrite is medium gray(N5) and shale is
grayish black to dark gray (N2-N3); fresh; medium
strong; micrite is fine to very fine grained with
0.05-0.4 feet beds; shale is very thin, wavy and
discontinuous

59.1 feet: Unconfined
Compression Test- 55-62 feet: less shale, wavy irregular beds

- 65 feet: shale beds highly irregular, bioturbated,
and discontinuous, chert nodule

- 67.2-74.6 feet: shale beds are thicker with an
average of 0.2 feet

68.95: Unconfined
Compression Test- 70-85 feet: sparry, calcite-filled burrows

B

- 76-76.8 feet: bioturbation

- 79-79.4 feet: bioturbation

- 84.8-89.5 feet: less shale

535

- 89.7-94.0 feet: limestone is medium to coarse
grained

530
- 92 feet: sparry calcite vug

Page 2 of 4



ROCK LOGMFCVLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

*MACTEC W I-' ROCK LOG - Boring No. B-1037SMACTEC"ý1--1

a,

95-1

0

(V

(
a,

0z
==

n0

CD

C)
C) C

0

0

0

C.-•10

00

._o

C)
a)

C.9

0

WLithology Ramarnlr
IRemarks

F R3

18 1 -" I 1005.0

100 1 - 1 -

19 1 99

105- i i----- F R3

205.5.0 92

110 - 1 1 1 1

21 1 -oI1005.0

115: i i F R3

22 Mý
5.0 100

120 1 1 1 1

3j. 10, PI,
51-Ro, Ti

3j, 10, PI,
3I-Ro, Ti

3j, 10, Pt,
31-Ro, Op

3j, 2, P1,
alo-Ro,
Dip, poor
it

3j, 18, P1,
3m, Ti

lj, 5, Wa,

- 94.0-94.8 feet: shale rich zone

LIMESTONE (micrite); micrite is medium light gray
to light gray (N6-N7); fresh; medium strong; micrite
is fine grained with some sparry calcite filled
cracks; scattered shale laminae (1%)

- 107.6-109.1 feet: micrite with wackestone; small,
sparry, calcite-filled bioturbation

- 110.0-111.1 feet: fossiliferous

LIMESTONE (micrite) interbedded with shale beds;
micrite is medium gray (N5) and shale is grayish
black (N2); micrite is very fine grained, slightly
fossiliferous, with beds 0.1-0.5 feet (avg=0.2 feet);
micrite to shale ratio is 70:30

- 117.5-118.2 feet: shale rich zone
- 118.2-124.6 feet: shale content increases with
depth, beds are 0.1-0.4 feet thick, wavy,
bioturbated, with rip up clasts

127.4-128.8 feet: packstone, fossiliferous

B

93.5 feet: lost fluid
return momentarily

110 feet to bottom of
boring: lost fluid return

-525

520

-515

-510

-505

500

495

490

23 50 100

125-

130-

--I F R3

24 1- 1995.0

25 4.8
5.0

LIMESTONE (wackestone and micrite) interbedded
with shale layers; wackestone and micrite are
medium gray (N5) and shale is grayish black (N2);
fresh; medium strong; wackestone and micrite are
very fine to medium grained; shale beds are wavy,
thin

96

a-, ________________________________________________________________ t _______________________________
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ROCK LOG MFC WILA REV BELLEFONT 02-21-07,GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

W aMACTECROCK LOG - Boring No. B-1037

135-

140-

145-

150-

155-

160-

165-

170-

*0

0•
C.)
81

0z 0

a)

0)-

-SF

0)

0

0
C.)Wa-c

006.
0o.
oW

0

0
Lithology Remarks

F R3

26 1ý- I1005.0

SI-Ro, Ti

3,0, PI,
I Ti

PB , 10Na, SI-Ro

27 1 100
B

5.0

4.9

-i F IR3

- 140-145 feet: shale beds are thinner

- 142.1-144.2 feet: bioturbation

LI-MESTONE (wackestone) interbedded with shale-
and micrite beds; wackestone is medium gray (N5)
and shale is grayish black (N2); fresh; medium
strong; wackestone is medium grained with heavily
bioturbated beds; shale is fine grained and thin with
wavy beds

28 98

Boring terminated at 149.7 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/20 - 9.2 feet
6/21 - 14.3 feet
8/17 - 13.4 feet

0

Q)-

485

480

-475

470

465

460

455

450
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SOIL LOGMFCWvLA REVISED BELLEFONT 03-14-07.GPJ WLA.GDT 3/19/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

*MACTEC W .A . SOIL LOG - Boring No. B-1038
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" CD)/ NQ core (3") 1532091.5 N; 628812.5 E 65.8 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started

MILLER (Upchurch) / CME 85 629.4 feet See Note A 8/19/06
Sampling Method Borehole Inclination Logged by Date Completed.SPT / UD Vertical J. Hoeft 8/19/06

0)

1"7 a)
7a
E

o
z
0a
a)
0E
*E.

E
Ci)

0)
0)

-c
0*~
0) CD

0
U

ZE
.'-

Z'0
>0
00

I-

6)
0c

I

SPT
1

2
2
5

12

SPT

2 5 6
_6

21 21.5 68/ GSZ
3 39 H SG

SPT
4 5 12

7

UD 88/GSZ
10.8 32.3 8 HSG

0j 6 CNI

7

SPT
6

SPTL7%

4
8
12
35

15

8
i tv'

0)
0
0

-C

0Th

0.6

00.
00,,

*0***
0.0
00.

)697 t
6274 20

Reviewed by / Date
0)
a---,,

i-C-,

(I),,-

CH

CH

Dsc 3Z -0o7

sandy CLAY with gravel; yellowish
brown (1OYR 5/4); moist to wet;
medium stiff; medium plasticity, trace
manganese nodules
- 4 feet: becomes dark brown
(7.5YR 3/2); stiff with more
manganese nodules; no gravel

629.4 Lithology

621.4 8.0
CLAY, yellowish brown (1OYR 5/8);
moist to wet, stiff, trace manganese
nodules
- 9.2 feet: color changes to yellowish
brown (1 OYR 5/4) mottled with light
gray (7/0)

0.0 Remarks
GP Coarse GRAVEL (Fill)

perimeter drain backfill

617.9

Gravel too coarse to get a
sample

11.5
GP GRAVEL as partially weathered

616.7 limestone fragments
12.7

SPT refusal at 12.7 feet.
Auger refusal at 15.0 feet.
Auger advanced through
rubbly weathered limestone
prior to setting casing for NQ
core. Continuation of boring
description in rock log.

211

C
0
CU-,

LU

625

620

615

610

605

600

15-

20-

25-

Page 1 of 1



ROCK LOG MFCWLAREV BELLEFONT02-21-07.GPJ WLA,GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

PMACTEC ROCK LOG - Boring No. B-1038
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ NQ core (3") 1532091.5 N; 628812.5 E 65.8 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 629.4 feet See Note A 8/19/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 15.5 feet Vertical J. Hoeft 8/19/06

: C/'-- 1 0

.I Lithology

Reviewed by / Date

R~m~ark•,
Remarks

as partially weathered limestone

15-

20-

25-

30-

35-

40-

45-

LIMESTONE; (packstone) with calcareous shale
interbeds; medium bluish gray (5B 5/1) and dark
gray (N3); fresh to slightly weathered; medium
strong

- 15-29.8 feet: shale is <0.02 feet thick with
spacing <0.3 feet; wavy with ripups

Flush hole to 15.5 feet
before first core run,
and set PVC temporary
casing

Fluid return good
throughout boring

LIMESTONE; micrite to wackestone, with shale
and packstone interbeds; medium gray (N5) for
micrite & wackestone, medium bluish gray (5B 5/1)
for packstone, dark gray (N3) for shale; fresh,
medium strong

- 33.9-34.7 feet: 0.2 ft of shale followed by 0.6 ft of
packstone

- 39.4-39.7 feet: shale bed

- 42.8-43 feet: shale bed
LIMESTONE; (micrite) with calcareous shale

interbeds and occasional packstone beds; medium
gray (N5) dark gray (N3) and medium bluish gray
(5B 5/1); fresh, medium strong

- 44-60 feet: shale is <0.04 feet thick with spacings
<0.2 feet, packstone is <0.2 feet thick
- 45.0-45.4 feet: packstone bed

0

>

615

610

605

600

595

590

585

580
50

Page 1 of 2



ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Protect: 6468061299

0'MACTEC ROCK LOG - Boring No. B-1 038
VIIeien&Ascad i

a)

55

60

6z

C-,

C
U
C)

nC

0)

Lithology Remarkq

F IR3

9 4.8 ý95.0

A
10 4-• 1004.1

F R3

LIMESTONE; (micrite) with shale and packstone
interbeds; medium gray (N5) dark gray (N3) and
medium bluish gray (5B 5/1); fresh; medium strong

- 60-60.7 feet: packstone

- 60.7-63.5 feet: shale is <0.3 feet thick with
spacing on average <0.2 feet

_- 63.5-65.5 feet: packstone

11 33 94

65 -1 Boring Terminated at 65.8 feet

NOTE A: Water level data
Date - Depth (below ground surface)
8/20 - 15.1 feet
8/22 - 20.3 feet

70•

75

80

85

90

0

w•_

-575

570

565

560

555

550

545

540
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SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
SMACTEC WLA ~SOIL LOG - Boring No. B-1039

Willam Ul~lls &, A-~imte$ Ill.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532472.2 N; 628859.9 E 120 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 620.2 feet See Note A 4/28/06

Sampling Method Borehole Inclination Logged by Date Completed
CME soil core Vertical J. Hoeft 4/28/06

0)
0)

a
0)
0

E
CI)

6
z

a,7-

E
W0
V)

0)

)co

Coe

0)0
-e

.S 0,

0)
I-
0)

0

CME
1 43

5
CME112 59

CME
3 15.6

15

20

25

30

0)

ML SILT, brown (7.5YR 4/4), dry to
619.2 moist, medium stiff (Fill)

CL CLAY, dark yellowish brown (1OYR
4/4), moist, very stiff to hard, trace
manganese nodules (Residual)

0)

620.2

Reviewed by / Date

Lithology

615.7 4.5
ML SILT, dark yellowish brown (1OYR

4/4), moist, medium stiff to stiff

6.0 feet: becomes very stiff and
non-plastic

613.7
CLI

C0

T- 620
Remarks

CLAY, yellowish brown (10YR 5/6)
with red (2.5YR 418) streaks, moist,
very stiff, trace manganese nodules

6.5

SPT refusal at 10.0 feet with
blow count 50/0".
Continuation of borehole
description in rock log.RI1 9

nn

DQ 3-13-(7

TO

-I -..- . - - - -

-615

-610

605

600

595

1.0

Page 1 of 1



citcr~v (Ici NAIS)~ )A) A PP~I PFi I ANT flT3ll)7 CF I Ill/I A CAT )PI')1fl7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

rM ACTEC ROCK LOG - Boring No. B-1039MACTE WLA ---i"

Drilling Method Boring Location Coordinates: AL State Grid (ft) T Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532472.2 N; 628859.9 E 120 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 620.2 feet See Note A 4/28/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /10.4 feet Vertical J. Hoeft 4/28106

a,
ci)

'ci

a,
0

0
Zz=
z,

5

0 0R

0)

cc,

ccia,

:5
Ell C

051~i

-2
0

C

ci
ohb

.e ci

0
.)

Co

1-610

, 3 3 0
Reviewed by / Date

Lithology Remarks

15-

20-

25-

30-

35-

40-

45-

1 1.4 78 F R2

2 84

F 1R2

3 ý21005.01

Bj, 20,
Wa, Ro, Ti
B], 10,
Na, S1, Ti
B], 10,
Wa, Si, Ti
5], 15,
Wa, Ro, Ti
Bi, 5, Wa,
SI, Ti
Bj, 0, Wa,
S1, Ti

a1, 20,
Wa, Si, Ti

5], 5, Wa.
Si, Tc

B], 10,
Wa, S1, Ti

PA

4 4.8 96

LIMESTONE (micrite) with interbedded shale;
medium gray (N5) with grayish black (N2) beds;
weak; fresh; locally fossiliferous

- 10-15 feet: dark bands vary between discrete -1
mm thick beds and amorphous bands,
predominantly amorphous beds

- 36 feet: increase in frequency and thickness of
shale interbeds
- 37.2 feet: encountered slickensides and green
residue with hydrocarbon odor.
LIMESTONE (wackestone); medium dark gray (N4)
with irregular dark gray (N3) relict fossils; fresh;
weak
- 40 feet: vug with spar lining

F R2

5 5.10
B], 10,
WE, Si, Ti
81,1ý5,
Wa, S1. Ti

B

-605

600

-595

-590

-585

580

575

6 5.0

F R2

7 6.3
5.0 100

100

PA

B], 20,
Wa, Ro, Ti

Bj, 0, Wa,
SI, T

Si/Me, 5,
Wa, Sm,
Ti
BiMa, IS,
Wa, S1, Ti

Me/Si, 0,
Pi, Sm, Ti

Me/B], 25,
Wa, Si, Ti

Si/Ma, 5,

35.5 feet: driller
reported part of the
core fell out which was
recovered in Run 7

4.8
LIMESTONE (micrite); medium gray (N5); fresh;
hard; sporadic fossiliferous zones

F R2

9 5.0 100

R Ti
Page 1 of 3



ROCK LOG_MFC _ILA REV BELLEFONT02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

AMACTEC ROCK LOG - Boring No. B-1039
WiVli ia L & A* -iaics. W.

w
C)

53

0

C)0
z
:3

0a.

0)
C

C)
'C

'C
0)

C)
65

'C
0

50 0)0

C

00

'E

0
0
4)
(D Lithology Rama•rkc

R(] , ' Remarks.

10 5 1005.0

98

F R2

5.15.0

12 5.1
5.0 96

i i F R2

13 1 98

Vle/Bj, 15,
Na, SI, Ti

3j/Me, 20,
Na, SI, Ti

3j/Me, 5,
Na, SI, Ti

3jiMe, 5,
Na, SI, Ti

- 52 feet: fossils are visible (<10%)

- 57.2 feet: 0.2 feet thick fossiliferous section

- 60-75 feet: fossil rich zone

LIMESTONE (micrite) with interbedded shale;

medium gray (N5) with grayish black shale (N2)
interbeds; fresh; weak; 30% shale

- dark bands become more frequent (Run 14 -60%
lighter color and -40% dark bands)

0
163-

570

565

560

555

550

545

540

535

B

14 152 1005.0

i i F R2

15 1110

16 1- 1 100

i i F R2

17 ý_
5.0 100

Page 2 of 3



ROCK LOG MFC WLA REV BELLEFONTO2-21-07.GPJ WLAGDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Prolect: 6468061299

SMACTEC WROCK LOG - Boring No. B-1039
W'rieilm Ltti, & A 5oc~ics. Io,

a) 11 _F 1;.
U ,,. ....

.0 >~ Cý
0 

M10
0 0 C ) 5 0

a) 0 0r 0 9 2 Lithloe .o 
J)

oQLthlg Remarks

95-

100-

105-

110-

115-

120

125-

PA aBj/Me, 70,
,Wa SI, Ti

18 5 1001.00

19

F 1R2

4.9
5.0 98

20 5.2-- 1005.0

BilMe, 10,
Wa, SI, Ti

Sj/Me, 20,
Wa, SI, Ti

ij/Me, 20.
Wa/St, Ro,

j/Me, 0,
Wa, SI, Ti
Bj/Me, 10,
Na, SI, Ti

/jIMe. 0,
a, SI, Ti

- 91 feet: high angle fracture. Some minor
crystallization along surface.
- 92-101 feet: stylolites

LIMESTONE (wackestone); grayish blue (5PB 5/2)
with grayish black (N2) bands; weak; fresh

LIMESTONE (micrite); medium gray (N5) with
grayish black (N2) bands; weak; fresh
LIMESTONE (wackestone); grayish blue (5 PB 5/2)
with grayish black (N2) bands; weak; fresh

LIMESTONE (micrite); medium gray (N5) with
grayish black (N2) bands; weak; fresh

LIMESTONE (wackestone); medium gray (N5) with
grayish black bands (N2); weak; fresh

LIMESTONE (micrite) with thin (-0.1-0.2 feet)
packstone layers; micrite is medium gray (N5), the
packstone is grayish blue (5PB 5/2) with grayish
black bands (N2); weak; fresh
- 107-111 feet: thin shale laminae

- vug with calcite filling

LIMESTONE (micrite); medium gray (N5) with dark
gray bands; weak; fresh

- 114 -115.3 feet: high angle fracture

B

F R2

21 459~95

530

525

520

515

510

505

500

495

22 1 '-' 1985.0

F R2

3.723 - 100

PVC: 4 inch 0. D. set
at 10.0 feet for Packer
testingBoring terminated at 120 feet

NOTE A: Water level data
Date - Depth (below ground surface)
4/29 - 8.8 feet
7/19 - 7.2 feet
7/20 - 7.2 feet

Page 3 of 3



SOIL LOGMFC WLA REVISED BELLEFONT03-19-07.GPJ WLA,GDT 4/24/07

Project Name and No.: NuStart- Bellefonte COL Project; 6468061299

fFMACTEC LA SOIL LOG - Boring No. B-1040
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ HQ core (3.8") 1532554 N; 629061 E 120 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 616.9 feet See Note A 6/26/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J, Hoeft 6/28/06

6)

U) 06

U)

0z

06

E
CU

(12

a) c
-i 1 2 ::

60(0
6).~.
>6)o .~

0
0.

Bz
U

6)
H
U)

.12

r, I I I -I I

PT 9SPT 7 16.2
7

SPT 7

2 7 16.8
8

S 5

SPT 6 18
3 9

]SPTr 74 2250/6"
16.8

SPT
5

50/0" 0

-i--A A--i-A------

0

Ei

6)
a.-.

CL
616.9 Lithology Remarks

00

R(n7 A g£
6074* 9- -

CL CLAY with limestone gravel,
yellowish brown (1OYR 5/4), dry to
moist, hard

- 9.5-13 feet: limestone gravel is
slightly weathered with white powder 132
coatinq and has sharp angular edges __

CLAY, reddish brown (5YR 4/4), dry
to moist, stiff to very stiff, trace
manganese nodules (-0.01 inch in
diameter)

- 1.7 feet: becomes yellowish brown
(1OYR 5/4)

- 6.5 feet: becomes moist in third
SPT sample

SPT at 11.2 feet did not
advance. Driller broke
through with auger.

SPT refusal at 13.2 feet.
Continuation of borehole
description in rock log.

Reviewed by /Date W 5- Y- Q7

_ A --

15-

20-

25-

C
0

615

610

605

600

595

590

ý5u Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4Q24/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MACTEC ROCK LOG - Boring No. B-1040

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532554 N; 629061 E 120 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 . 616.9 feet See Note A 6126/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. ! 13.6 feet Vertical J. Hoeft 6/28106

15-

20

25

30

35

40

45

50-

6z

'-)

8,
CJ
rU

C
C

U)

2-

3

4

6

7

8

2.9
2.9

5.0
5.0

5.1

5.0

4.8

5.1
5.0

4.9
5.0

3.6
5.0

6.6
5.0

77

99

100

90

100

98

72

100

F

F

F

F

F

F

F

' F

R3

R3

R3

R3

R3

R3

R3

R3

,=)

Reviewed by / Date

Lithology RUmnrko

LIMESTONE (micrite) with calcareous shale
interbeds; medium gray (N5) and dark gray (N3);
fresh; medium strong
- 14.8-15.6 feet: high angle fracture (700) with slight
staining
- 15-21 feet: shale is wavy, range of thickness is
0.01-0.1 feet with spacing < 0.01-0.2 feet

- 18.9-19.5 feet: high angle fracture (70') with slight
staining

- 21-31 feet: shale is <0.01 feet thick with spacing
<0.01-1.0 (average is 0.8)

21.4-24.2 feet: high angle fracture: 90'

- 31- 45 feet: shale bed spacing 0.03-0.3 feet,
wavy

- 33.5 feet: shale bed 0.08 feet thick with light olive
gray (SY 5/2) color

-43 feet: rip-up clasts

- 45-56.5 feet: shale is 0.02-0.2 feet thick with
spacing 0.05-0.3 feet

95 -w) v -

&

600

595

29.1 feet: Unconfined
Compression Test

.590

-585

580

575

570

feet: Unconfined
pression Test

565

Page . 1of 3 ,

50.3
Con

- 50.4 feet: shale layer 0.2 feet thick



ROCK LOG MFCWLAREV BELLEFONT 03-19-07.GPJ WVIAGDT 4/24107

Project Name and No.: NuStart- Bellefonte COL Project: 6468061299

,(MACTEC ROCK LOG -Boring No. B-1040

Page 2 of 3



ROCK LOG MFC WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

N'MACTEC f"f'LA-+> ROCK LOG - Boring No. B-1040

0

95

100

105

110

115-

120-

125-

130-

0z

Co

0
a)

0
a

0)
"C

.2
Cr

aI
L--I

-c
00

00

.)

a,
CD Lithology

Remarks
17 14.9 98:4.9 F 1R3

18
5.1
5.0 100 F R3

19 •I95.6 F R3

- 96 feet: rip-up clasts

- 110.4-120 feet: shale is 0.01 feet thick with
spacing 0.02-0.1 feet, wavy

B

20 I 1001 F R3

C
0

520

515

510

505

-500

495

490

485

21 1 96 F R3

22 1 '98.7 F R3

Boring teminated at 120 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/12 - 13.7 feet
5/14- 11.2 feet
6/28- 9.0 feet
6/30 - 14.4 feet
7/5 - 9.0 feet
7/14- 7.2 feet
7/20 - 16.0 feet

Page 3 of 3



SOIL LOGMFCWIA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

OMACTEC WLA SOIL LOG - Boring No. B-1041
Drilling Method Boring Location Coordinates: AL State Grid (if) Total Depth

Hollow stem auger (8" OD)/ HO core (3.8") 1532544.9 N; 628845 E 120.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 620.1 feet See Note A 6/23/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A. Tillery 6/24/06

~s(.. 3(3Reviewed by / Date

620.1 Lithology Remarks0.0
CL CLAY, yellow brown (1OYR 6/6), dry,

stiff, trace sand and small
618.6 manganese oxide nodules 1.5

CLAY with gravel, strong brown
(7.5YR 5/2), dry, stiff, few black
manganese oxide nodules (Residual)

613.8 6.3
613.1 CLAY with gravel, dark yellowish 7.0
- brown (1OYR 4/4), moist, very soft,

1gravel is tan to dark gray (Residual) j

CLAY, grayish brown (0lYR 5/3),
moist, very stiff, trace sand
(Residual)
- 9 feet: more orange mottling, few
larger black manganese oxide
nodules

CL
CýH

4PI

15

20

25

608.6 - 11 feet: slightly drier with larger
black manganese oxide nodules
(-25% of soil)

11.5I-- SPT refusal at 11.5 feet.
Augered to 12 feet.
Continuation of borehole
description on rock log.

-620

615

610

605

600

595

Page 1 of 1



I C~ ~ ~Afl A ~Z~J RF~I I FFfl~TA~1.t~7 (~PA ~Afl A C~flT ~I1 9107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTEC VL-. ROCK LOG - Boring No. B-1041
%V.11.,, LUlfi$ & A.iW-• I.,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532544.9 N; 628845 E 120.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 620.1 feet See Note A 6/23/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 12 feet Vertical A. Tillery 6/24/06

Reviewed by / Date (iv ->'3--C07
A

r

0)
0

6
Z

U5

A
CJ
tU

0
0

C

A
0)
C
A

W C

LIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5) and shale is grayish
black (N2); fresh to slightly weathered; medium
strong; micrite and shale thin to laminated
- 12.1-18.8 feet: zone with less shale, shale
contains micrite rip up clasts, irregular styolite lines

12-70 feet: good fluid
return

-605

- 18.8-27.7 feet: zone with more shale

-600

- 21.4 feet: sparry calcite vug

-595

- 27.7-34.2 feet: zone with less shale, shale color
becomes lighter (N3)

B

- 34.2-36.2 feet: zone without shale beds

LIMESTONE (micrite) with interbedded shale
layers with occasional wackestone interbeds;
micrite is medium gray (N5), shale is grayish black
(N2) and wackestone is medium light gray (N6);
fresh; medium strong
- 40-42.3 feet: shale is thin with wavy beds
- 42.3-43.2 feet: wackestone, fossiliferous
-43.2-50 feet: increasing shale content with depth



ROCK LOGMFCWLAREV BELLEFONT 02-21-07.GPJ WLAGDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

SMACTEC . ' ROCK LOG - Boring No. B-1041

55

zz
0

0a)

a,
r U0

a 0)
a)

CM 0)
r-, 0

z - - 6

a

C

.(2 •g
Lithology Ramarlea

0C

A)Remarks

9 5.0
5.0 100

F R3

5. 1 i- 1005.0

60 "9

11 11.0 1005.01

3j, 10,
Na, Ro,
0ofit

3j, 15, PI.
lo-Ro

65-

70

75

80

iI F R3

12 1 100

- 55-76.6 feet: shale content is -50%, micrite is
thin bedded; shale is laminated, slightly wavy,
sometimes fossiliferous

- 76.6-78 feet: fossiliferous wackestone

- 85-92 feet: packstone interbedded with very thin
shale beds

B

13 1 96

-l------ F R3

14 1 1005.0

70.2-71 feet: lost water
return

86 feet: fluid return is
fair, flow is from around
the casing

-565

-560

-555

550

545

540

535

530

15 1 100

85 9 1, F R3

16 1 96

90

Page 2 of 3



ROCK LOGMFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

SMACTEC A' ~ROCK LOG - Boring No. B-1041
WON-~ Lt~l & A-JW-s Iw

95-

100

105-

110

115-

120-

125-

130-

0z

0

C,

8
/1)

0
a
2

0)

65 CM
S.2

64-0
Z . :

.SI J0 ý

0
C)_C

.5 ~C
~0.C

"'U,
50

C,

0
.o_
o)

Lithology Remarks

17 5.1
5.0 100

R3

Bj, 5, PI,
Ro, Ti

F

5.0 100

B

19 5.0
5.0 100

LIMESTONE (micrite) interbedded with shale;
micrite is medium gray (N5) and shale is grayish
black (N2); fresh to slightly weathered; medium
strong; micrite is medium grained and constitutes
-60% with beds of <0.1 feet thickness, shale beds
are mottled and discontinuous

LIMESTONE (wackestone); medium gray (N5);
fresh; medium strong

- 99.6-107.6 feet: zone with virtually no shale

- 107.6-115 feet: increasing shale content (-45%),
shale beds are thinly bedded, mostly planar

- 113.4-116.8 feet: beds are planar

LIMESTONE(micrite) with interbedded shale; shale
is grayish black (N2) and micrite is medium gray
(N5); fresh; medium strong; occasional wackestone
interbeds

97 feet: decreasing
fluid return

100-120 feet: poor to
no fluid return

F R3

20 1 1005.0

21 U 100

3j, 15, PI,
3 1-Ro, Ti

3i, 5. PI,
3m, Ti

3j, 20, PI,
3m, Ti

3j, 30, PI,
3m, No fit

3j, 20, PI,
3m, Ti

M
0

525

520

515

510

505

500

495

490

F R3 C

22 1 -.2 1 100.5.3

Boring terminated at 120.3 feet
NOTE A: Water level data
Date - Depth (below ground surface)
6/24 - 6.2 feet
6/25 - 6.3 feet

Page 3 of 3



SOIL LOGMFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project- 6468061299

.MACTEC WLA ',f L SOIL LOG - Boring No. B-1042

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532375 N; 628931.2 E 124.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 622 feet See Note A 7/8/06

Sampling Method Borehole Inclination Logged by Date Completed
No sampling -60 K. KRUG 7/10/06

Eco
U)

6i
z

a,

C-

Zi) F di).
>ci
L~)

C
ci)
C
0

C

ci)

,.i

'~f~e~4 5 xc
DfC 3-i ~CY7Cc

C
ci)
H
ci)

Reviewed by / Date

-'c
ýCc

H0,0 o

0

O&
Lithology Remarks622 o0

5

10-

15-

20

25-

-tt±-±t-I-±-1 I r

See adjacent vertical boring B-1 042A
for soil profile.

-620

-615

610

-605

600

502 5 99S5
-I.----.

Page 1 of 1



ROCK LOGMFC W.A REV BELLEFONT 03-19-07.GPJ WLA GOT 4r24107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

M AC T E C ROCK LOG - Boring No. B-1042

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HO core (3.8") 1532375 N; 628931.2 E 124.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 622 feet See Note A 7/8/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HWT / 20.6 feet -60 K. KRUG 7/10/06

25-

30-

35-

40-

45-

50-

55-

60-

60z

•5

U

0-a," _R

C)

a)

a)

C)

a) Cow 0 C,

Co
12

81
1. J

(D•

E,

(.5

Reviewed by / Date D'SQ 5-7-Q7Q

Lithology

-ci 7

R~marka

('•Lb', (

RemarksI I I I I I . . . iI

2

0 to

SW

to
LR3_

R2
to
R3

1-51 585.0

94
/

3 4.7
5.0

Bi, 50,
Wa, Ro,
Ti, caicite

roated
F R3

A

4 5.2 100
5.0

LIMESTONE (micrite) with interbedded calcareous
shale; micrite is dark gray (4/0) and shale is very

I dark gray (7.5YR 3/1); completely to slightly -
Jweathered; weak to medium strong; predominately /
Isoil and wackestone fragments
LIMESTONE (wackestone) with interbedded
calcareous shale; wackestone is bluish gray (511)
and shale is dark gray (7.5YR 3/1); slightly
weathered; weak to medium strong

LIMESTONE (micrite) with interbedded calcareous
shale; micrite is dark gray (4/0) and shale is very
dark gray (7.5YR 3/1); fresh; medium strong; shale
is 0.01-0.3 feet thick in irregular layers with
beddings spaced 0.1 feet apart

- 32.8-33.1 feet: shale bed
- 33.1-34.0 feet: packstone bed

- 36.4-40.0 feet: shale beds are discontinuous and
become irregular; rip-up clasts

LIMESTONE (micrite and wackestone) with
interbedded calcareous shale; micrite and
wackestone are dark gray (4/0) and shale is very
dark gray (7.5YR 3/1); fresh; medium strong
- 40.5-42.5 feet: bioturbation in shale, calcite very
common

- 50-90 feet: consistently spaced shale interbeds,
irregular shaped, some diffuse boundaries,
moderate amount of rip up clasts

5 5.1
5.0 100

F

Boring is angled at 60°
from horizontal. Depths
shown are distances
along the axis of
drilling. Elevations may
be used to determine
vertical distances.
Discontinuity angle
measurements are
relative to borehole
axis.
22.5-27 feet: good fluid
return
27-49 feet: poor fluid
return
29-40.5 feet: calcite
infills present

49 feet to bottom of
boring: No fluid return
49.4 feet: Unconfined
Compression Test

56.1 feet: Unconfined
Compression with
Stress/Strain Test

Page 1 of 3

C

600

595

590

585

580

575

570

R3

6

7

8

5.• 100

5.1
5.0 100

B

F 1R3

5.0

9 ' 1100



ROCK LOGMFC_ WLA_REV BELLEFONT03-19-07.GPJ VNLA.GDT 4/24(07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

Aj(MACTEC ROCK LOG - Boring No. B-1042

0

65

70

Lithology
Remarks

65.1 feet: Unconfined
Compression Test

75-

80-

85-

90

95-

100

- 80 feet: rock becoming strong

565

560

555

550

545

540

535

- 91.2-91.8 feet: shale is massive and interwoven
with limestone present only as rip up clasts
LIMESTONE (micrite and wackestone)
interbedded with calcareous shale; limestone is
bluish gray (5/1) and shale is dark gray (7.5YR
3/1); fresh; medium strong
- 92.7-94.3 feet: packstone with shale interwoven
as thin wisps; calcite infill and replacement
common, vug infill

Page 2 of 3



ROCK LOGMFCWLAREV BELLEFONT 03-19-07.GPJ WLA.GDT 4124107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

W'•YAG C. ROCK LOG - Boring No. B-1042
S"MACTEC ,i,••

0a-

CM

7)
-S C) s- s-

0

0

uIJ

525
- 112.5-113.4 feet: packstone with wispy shale

B layers

520

Date - Depth (below ground surface)
7/9 - 15.8 feet
7/11 - 15.1 feet
7/20 - 13.2 feet

Page 3 of 3



~flhi I nr. M~C IM A RF~/I~Ffl PFI I FrnMT (~.~1J~7 (~PI ~Afl A (~flT ~Ii~iel7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
MACTEC SOIL LOG - Boring No. B-1042A

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD). 1532377.2 N; 628935.9 E 23 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 622.1 feet See Note A 7/8106

Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical K. KRUG 7/10/06

wc. Reviewed by / Date

Lithology Remarks00

1.4

CLAY with sand, strong brown
(7.5YR 5/8), moist, medium stiff, few
manganese oxide nodules

- 3.5 feet: color changes to brown
(1OYR 4/3) and becomes stiff

- 7.0 feet: color changes to light olive
brown (2.5YR 5/4), becomes soft 7.5
CLAY with sand, dark yellowish

brown (10YR 4/4), moist, stiff, few
manganese oxide nodules

- color changes slightly to dark
yellowish brown (10YR 4/6)

10

609.1
CLAY with gravel, dark grayish
brown (1OYR 4/2), moist, stiff, trace
sand

13.0

Soil boring is and SPT's test
were perfomed in a vertical
hole offset 3.7 feet from
B1042 which is an inclined
boring.

Auger refusal at 23.0 feet.
See adjacent inclined boring
B-1 042 for description of
underlying rock.

0

>

620

615

610

605

600

595

18.5

CLAY, dark yellowish brown (10YR
4/4), wet, soft to medium stiff, trace
gravel

et: advance SPT with
is, possible void

23q0
Boring terminated at 23.0 feet.

25-

:4ii
6U Page 1 ot 1



~flhI I OC, MFC. ViA A PF\JViFfl RFI F FRCINT fl9.9tfl7 OP.I ViA A ~rn- ViVVifl7
...... LOG, ............................................... 130

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

rMACTEC WT A .,If, SOIL LOG - Boring No.. B-1043
Willi- ++ & A -. 1-e• h-

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532423.8 N; 628741.9 E 2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) Z CME 75 622.7 feet See Note A 6/6/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon Vertical K. KRUG 6/7/06

0) f5 :' )D (a) I C. - t•-, 7I" a .r a) "- Reviewed by /Date

20.~ n Wo -,5 E
L) 2c a 3 ID a]H

U)~ ,~U)~ ~ < J 62.7 Lithology 0.0Remarksnt---, ' . •, ___ -. .- - - 2. 7 ___________.0_________________

,O*mo
GRAVEL (FILL)

2.0

f SP-,k . .2.4I I I I - Oo

.0g.
620.7

Drilled to test for concrete.
* SPT 1 blow counts not

recorded due to rig geologist
omission
Rocks encountered.
10 blows at zero
advancement.

11 -
PMI"
W

1U/U UL.ZI 6 CEMENT/CONCRETE
Drilling terminated due to concrete
encountered at 2 feet. Relocate to
B-1 043A.

2.0

620

-615

-610

-605

-600

-595

5U ..
Page 1 of 1



SOIL LOG MFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.AGDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
SMACTEC SOIL LOG - Boring No. B-1043A

Willl-, l,1l, & L"A - ilsl

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532424.3 N; 628756.8 E 75,6 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 622.2 feet See Note A 6/6/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical K. KRUG 6/8/06

In

a)

C')

6
z

a)

0.

'1)

S
Z50Dm 0O.C

30

a,

0

C-,
a,

Eq

a)

0

S 8S.T 4 12

3

SPT 4 36/

6 18 17.4 19 GSZ
2

SPT
3

8
7
9

18.5

10

4
SPT 6 18.5 30 7 GSZ

4 47 H

P 9 24
11

0)
0
.5
.0

Reviewed by / Date

____ I. - . -
CH

CL

CLAY with sand, dark reddish brown
(2.5YR 3/4), dry to moist, hard, few

62o.9 organics 1.3
CLAY with sand, yellowish brown
(1 0YR 5/4), moist, medium stiff to
stiff, few large gravel clasts

a)

u1)

6.0

--~2 ,7I'Q

CH CLAY with sand, strong brown
(7.5YR 4/6) to yellowish brown
(10YR 5/6), moist, medium stiff to
very stiff
- 6 feet: becomes yellowish brown
(IOYR 5/6)
- 8.5 feet: becomes yellowish brown
(IOYR 5/8) with few manganese
nodules

- 11 feet: becomes yellowish brown
(1OYR 5/6)

6222

SPT
6

Lithology Remarks(ii)

C
.2

> t

15-

20-

25-

4
10 12

- 13.5 feet: becomes dark yellowish
607.7 brown (1 0YR 4/6)

water level measured at 12.5
feet (6/8/06)

SPT refusal at 14.5 feet.
Advance auger to 15.6 feet.
Continuation of borehole
description on rock log.

1A •

-1I-i- 145I ROCK FRAGMENTS, limestone
n r slightly weathered

620

615

*610

-605

600

-595

Page 1 of 1



ROCK LOGMFC WLA_REV BELLEFONT 02-21-O7.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC ROCK LOG - Boring No. B-1043
Will- im L i & A s i-t. I.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532424.3 N; 628756.8 E 75.6 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 622.2 feet See Note A 6/6/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 6.63 inch O.D / 15.6 feet Vertical K. KRUG 6/8/06

t'5C .

20

Remarks
LIMESTONE (micrite) interbedded with calcareous
shale; micrite is light gray (N7) and shale is dark
gray (N3); fresh; medium strong; shale is 0.1-0.2
feet thick, spaced 0.05-0.3 feet apart; calcite vugs
present

- 22.6-29.0: shale is 0.01-0.09 feet thick with
spacings of 0.01-0.1 feet

good fluid return

34-75.6 feet: good fluid
return

- 29-39.4 feet: shale beds increase in frequency,
0.1-0.2 feet thick with spacings of 0.05-0.1 feet
- 30 feet: fossilifereous zone

C0

605

600

595

590

585

580

575

570

- 39.4-50 feet: shale beds increase in frequency,
0.1-0.2 feet thick with spacings of 0.05-0.1 feet

- 50-60 feet: limestone changes to wackestone,
very fossil rich

Page 1 of 2



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

AMACTEC
\lliam Wttl & A -) I

ROCK LOG - Boring No. B-1043

607

65-

70-

75-

80

85-

90.

95

6

5-

0
d)

-a

a)
C,)

CF
UJ)a 0 0

Co8.
0
a)
(D Lithology

Remarks

9 5.0 F R3

10 1 1005.0 F R3

Bb, 10,
Wa, Sm,
Ti

Bb, 20,
Na, SI, Ti

Bb, 5, Wa,
Sm, Ti

B

- 60-75.6 feet: shale increases in frequency,
0.01 -0.2 feet thick with spacings of 0.05-0.02 feet

- 60-75 feet: fossil-rich bands become common

- 67.8 and 68.6 feet: fossils present in bands 1-2
feet thick

- clay-filled fracture

11 4.8 96 F R3

12 1 100 F5.0 R3

C

565

560

555

550

545

540

535

530

Boring terminated at 75.6 feet
NOTE A: Water level data
Date - Depth (below ground surface)
6/6 - 14.0 feet
6/7 - 12.6 feet

Page 2 of 2



SOIL LOGMFC _VLA REVISED BELLEFONT 02-21-07.GPJ WIA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTE- WLA -..... SOIL LOG - Boring No. B-1044

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532399.8 N; 629086.6 E 76 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 618.7 feet See Note A 6/6/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A. Tillery 6/7/06

Reviewed by/Date. 0.7C 3 -( §

Lithology Remarksn n
organic CLAY, reddish brown (2.5YR
4/4), dry to moist, stiff

316.7 2.O
CLAY with sand, strong brown
(7.5YR 5/6) to yellowish brown
(1 OYR 5/8), moist, stiff to medium
stiff
- manganese nodules are up to 4
mm in size

513.2 5.5
CLAY, dark brown (7.5YR 3/4), moist
to dry, medium stiff, few fine sand

311.9 6.8
CLAY, yellowish brown (10YR 5/6),

310.7 moist, medium stiff, black 8.0
- manganese nodules

w

Auger refusal at 8.0 feet.
SPT refusal at 8 feet with
blow counts of 40/1 ".
Continuation of borehole
description in rock log.

10-

15

20

25

0

615

610

605

600

595

590

Page 1 of 1



RC)f~k' I C6~ M~C )A) A PF)I P~I I TCI~~914)7 (~P )AII A (~flT ~i~9Ifl7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

J MACTEC ROCK LOG - Boring No. B-1044
W1ili. Lcti & A$-nI-S h,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/HQ core (3.8") 1532399.8 N; 629086.6 E 76 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 618.7 feet See Note A 6/6/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 8 feet Vertical A. Tillery 6/7/06

3 ~

~j~3Q 3~~/3~Qi7
6z

5

0 0•

0,

6)
E)

Reviewed by / Date

Lithology Remarks

1 2.7 82 ISWIR3

2 1 -o184 1SW IR35.0

3 •.0 100 F R3

4 11005.0

F R3

5 5.0

LIMESTONE (wackestone) with interbedded shale;
wackestone is medium gray (N5) and shale is
grayish black (N2); slightly weathered; medium
strong; shale beds are very thin (1 mm-3 cm)

- 16 feet: weathering decreases to fresh
- 16.4-18.1 feet: beds are planar and not wavy

- 18.5-18.9 feet: fossiliferous

LIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5) and shale is grayish
black (N2); fresh; medium strong; laminated shale;
bioturbated

LIMESTONE (wackestone) with interbedded shale;
wackestone is medium light gray (N6) and shale is
grayish black (N2); fresh; medium strong; shale
interbeds generally wavy and laminated

- 43-46 feet: very fossiliferous

LIMESTONE (micrite) interbedded with thin shale
layers; micrite is medium light gray (N6) and shale
is grayish black (N2); fresh; medium strong;

Driller using
recirculating tank.
Series 2 drill bit 550 psi
down-hole pressure.
Fluid return is good
from 8-61 feet.

Rod drop of <=1 foot at
15.2 feet

BHTV analysis was
conducted over the
length of cored section

0

w

-610

605

600

595

590

585

580

575

6 4893

F R3

7 5.0

8 5.0 100

F R3

Page 1 of 2



ROCK LOGMFCWLAREV BELLEFONT02-21-07.GPJ WLAGDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Prolect: 6468061299

AMACTEC ROCK LOG - Boring No. B-1044

6z

C)

r5"
0n,

0o z)
a).-0)

0

03
C

0a

0o V

Ln
ca

.(

0)
0

(.9 Lithology Rpm5rks

9 1-, 1l005.0

5.2

R3F

11 ý-o100
5.0

Bi, 10, PI,
SI-Ro

Bj, 10,
Wa, SI-Ro,
fossils
BE, 10, P1,
SI-Ro
Bj, 10,
Wa, Ro,
no fit
Bj, 10, PI.
Sm, no fit
8], 5, PI,
Sm-SI-Ro

aj, 10, PI,
•r.n, Op,

oor fi
8], 20,
Wa, no fit
Bj, 15,
Wa, no fit
Bj, 10, PI,
Sm, Op
Bj, 10, PI,
St. RO, Ti

A

occasional shale beds, wavy, laminated and
bioturbated
48.8-49.8 feet: fossiliferous packstone

- frequent bioturbation throughout

- 56.8-60.2 feet: shale decreasing

- 67.3 and 69.1 feet: abundant chert
- 68 feet: recovered core (68 feet) slightly exceeds
cored section (67.8 feet)

LIMESTONE (wackestone) interbedded with thin
shale layers; medium light gray (N6) and grayish
black (N2); fresh; medium strong; some styolite
features

5.012 89

F R3 B

13 15-- 1100

61-66 feet: lost 25
gallons of fluid return

66-76 feet: fluid return
is good.

PVC: 4 inch 0. D.
installed after drilling for
BHTV test

0

570

565

560

555

550

545

540

535

14 1- 11005.0 F R3

Boring terminated at 76.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
8/18 - 9.5 feet

Page 2 of 2



SOIL LOGMFC _WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
AAT. .WLA . SOIL LOG - Boring No. B-1045

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532482.4 N; 628986.7 E 75.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 622.4 feet See Note A 6/6/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Howard 6/7/06

0

0
a)

E.

Reviewed by / Date D 2, - 7

oC
I-

o,

dry, medium stiff to hard (Fill)

- 3.5 feet: becomes strong brown
(7.5 YR 4/6)

3.9
CLAY with sand, reddish gray brown
(2.5 YR 5/1) to light reddish brown
(2.5YR 7/4), stiff, moist, few gravel
(Residual Soil)

dry, very stiff (Residual)

0

15-

20-

25-

- 15.0 feet: limestone gravel

Auger SPT refusal at 18.5
feet. Continuation of boring
description in rock log.

.595



ROCK LOG MFCWLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC ROCK LOG - Boring No. B-1045
Milt-UtiaL,,, A-,iW,. Inc

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532482.4 N; 628986.7 E 75.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 622.4 feet See Note A 6/6/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 18.5 feet Vertical J. Howard 6/7/06

25

3a

35

40

45

50

55

0Z
0C.)
5-

0•

C,

a)

a)

0,n
C,

~C .2.2
,a) -~

0 c
.D0

0 J

C80.

5o

Reviewed by / Date D5)Q • -3 1 - 97

0

0

> t
Lithology

Remarks
a) 0a a -r-" I I ... i

I 2.72. 662 MW
to

SW

HW

MW

R3
10
ignificant
fiscontinui Y

A

2 L943 R3

3 5.0
F R4

3HT\

4 4.9 1SW R44.9 to F

LIMESTONE (micrite) with shale beds; medium
light gray (N6), slight to moderate weathering,
moderate strength; shale beds are thin to
moderately thin

-18.5-26.1 feet: shale beds are 0.1 feet apart

- 26.1 feet: shale beds 0.1-0.4 feet apart

- 26-30 feet: small calcite crystals observed

- 41-46 feet: shale beds are irregular with small
amounts of bioturbation and relic shell fragments

- 46 feet: rock becoming fresh; strong

- 46-58 feet: shale beds are moderately thick to
moderately thin 0.1-0.3 feet apart and irregularly
shaped

-600

BHTV analysis was
conducted over the
length of cored section

32.7 feet: Unconfined
Compression Test

590

595

5 S100 R45.2 to F

B

6 4-8 SW48 to F

585

580

-575

570

-565

7 5.0 F R4

8 5.1100 F R4

Page 1 of 2



ROCK LOGMFCVVLAREV BELLEFONT 02-21-07-GPJ VVLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

•MACTEC - ROCK LOG - Boring No. B-1045
'Vilnt. k=• A As J~, •

60

65

70

75-

80-

85-

90-

95-

0z
r

03

0
a

0>

65

0)

Z

D1

2'

C

~0.

.o_

0

(D Lithology Rs.markq
IO.U •dU I- I•Z-I-

10 SW R45.0 to F

- 58-61 feet: shale beds thin to very thin with
spacings 0.2-0.4 feet
59 feet: small calcite crystals visible

- 61-64 feet: shale beds moderately thin to very thin
with spacing 0.2-0.4 feet apart

- 64-75.1 feet: shale beds moderately thick

- 66.8-68.5 feet: fossiliferous layer
B

58.6 feet: Unconfined
Compression with
Stress/Strain Test

PVC: 4 inch 0. D.
installed after drilling for
BHTV test

11 i o F R4

12 4.0 100 F R4

Boring terminated at 75.1 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/6 - 16.3 feet
7/20 - 16.0 feet

C
a.-

560

555

550

545

-540

535

530

525

Page 2 of 2



SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13(07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AAMACTEC MLA...1 SOIL LOG - Boring No. B-1046

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532242.9 N; 628945.3 E 49.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 625.5 feet See Note A 6/10/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Pearce 6/11/06

AC3 -15- o7Reviewed by / Date

Lithology Remarks625.5 O00

CL

CL

CLAY with gravel, light red (1OR 7/6),
moist, stiff (Fill)

10

622.5 3.0
CLAY with sand, yellowish brown
(10YR 5/8), moist, soft to medium
stiff
- 4 feet: with silt, dark yellowish
brown (1 OYR 4/4), mottled, trace
organics
- 6 feet: brownish yellow (1OYR 6/6),
trace manganese oxide nodules of
0.01 feet diameter

- 8.5 feet: brownish yellow (0OYR
6/8) with black staining, 0.25 - 0.5
inch clast in shoe, subrounded,
carbonate

- 11 feet: trace clastics, very fine
sand size

- 13.5 feet: yellowish brown (1OYR
5/8), trace clasts (1-2mm) of
carbonate

609.5 16.0
CLAY, yellowish brown (10OYR 5/0)

with black stains, moist, very stiff to
medium stiff, 15-20% clastic in lower
barrel, subangular to angular
fragments of carbonate up to 10mm
- 18.5 feet: dark yellowish brown
(IOYR 4/6), few black clasts of
coarse to very coarse sand
- 20 feet: carbonate clasts of fine
sand size, coarser angular clasts in
shoe (2-10mm)
- 21 feet: yellowish brown (10YR
5/4), few localized carbonate clasts
up to 10mm

601 9 23.6

gravel is carbonate
fragments

SPT refusal at 23.6 feet.
Continuation of borehole
description in rock log.

0

625

620

615

610

605

600

30 30 Page 1 ot 1
Page 1 of I



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTEC WE . ROCK LOG - Boring No. B-1046
WIi- lia m u & AýW-i-ts •

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532242.9 N; 628945.3 E 49.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 625.5 feet See Note A 6/10/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 23,5 feet Vertical J. Pearce 6/11/06

Reviewed by / Date DS.C 3 - "07
01)

U) 0Z

"5

U),
a

0)
C

U)
0)

0)

'U)
0

M4i0.51
Lithology Remarks

1 u.," 77 SW
0.9 Q to25

2 5.0 F R3

PA

3 100 F
R2
to
R3

LIMESTONE (micrite) with shale interbeds;
medium bluish gray (5B 5/1)
- 25 feet: interbedded shale, trace fossils zones (2
inches)
- 26.5 feet: vertical calcite filled vein, shale rich
zone (3 inch) with fossils
- 27.5 feet: irregularly spaced thin shale interbeds
at 15-25' and strong reaction with HCI, thin beds
- 27.8 feet: joint filled with calcareous clay

- 30 feet: fossiliferous zones 2-3 inches, light gray
(N7)

- 33.4 to 34 feet: vertical to subvertical fractures
(joint), tight, carbonate clay-filled

- 43 feet: vugs above fracture, clay filled seam

500 psi downpressure
25.4 feet: lost fluid
circulation

4 5.0 A
F R2

0

600

595

590

585

580

575

570

565

5 5.0 100lOF R2

6 5.0 F
R2
to
R3

-+ - - 4
Boring terminated at 49.4 feet

NOTE A: Water level data
Date - Depth (below ground surface)
8/14 - 18.1 feet

Page 1 of 1



SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

.......... SOIL LOG - Boring No. B-1047OMACTEC /
Wi•Lliam ell,,ti & AasoI~l©+

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532622.2 N; 628995.6 E 120 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 619.2 feet See Note A 6/25/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A. Tillery 6/26/06

5,

U) (D

U,

0

0~
R) by /ae;

Reviewed by / Date b• SY. ? C- ' ..

> )o =~
00L

0

Lithology Remarks0.0
V CH CLAY, yellowish brown (10YR 5/6) to

brown (7.5YR 5/4), moist, medium
stiff, very stiff, and stiff, trace gravel
and manganese nodules (Residual)

- 3.5 feet: color changes to brown
(7.5YR 5/4)

- 6.5 feet: slight color change to
strong brown (7.5YR 5/8)

- soil contains gravel and becomes
greenish/grayish brown (10YR 5/2)

11.0

15-

20-

25-

SPT refusal: advanced 2
inches with one blow
followed by zero
advancement after 10 blows
Augered to 11.8 feet and
washed hole to 12 feet.
Continuation of borehole
description in rock log.

0

lUJ t:.+

615

610

605

600

595

590

All . . . .
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ROCK LOGMFC_WLA_REV BELLEFONTO2-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

tM-ACTEC ROCK LOG - Boring No. B-1047

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532622.2 N; 628995.6 E 120 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 619.2 feet See Note A 6/25/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 11.6 feet Vertical A. Tillery 6/26/06

C)
U)

U,

-- I6-) 0

Uo

U)0 8 )

0)
0

(DI

Reviewed by / Date i)fC IT-c/

Lithology Rear

LIMESTONE (micrite) interbedded with thin shale
beds; micrite is medium gray (N5) and shale is
grayish black (N2); fresh to slightly weathered;
medium strong; shale interbeds are wavy, irregular
and occasionally grade into thin wackestone
intervals
- 15 feet: rock becomes fresh

Fluid return good
throughout drilling of
boring

-605
15

-600

.595
25

-590

- 30-42 feet: increasing shale content

B

-585
35

-580
40

- 42-50 feet: generally very little shale interbeds

-575
45

570
50

Page 1 of 3



ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ W\LA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

fiMACTEC
DoiamiLctls & ASiOtws. Inc.

ROCK LOG - Boring No. B-1047

55

60-

6
z
==

0

5.
a,
0
C.,
a,

0)
0
C 0) ~

C ~
a, aO~a .c

'a,
CO ~i- -J

C

2:4
0

Lithology
Remarks,--- 1.-i-- 4- - n-n ~-n--n-- - + -

9
5.0
5.0

100

i i F R3

10 100- Ilo5.0

5.0

65 --i- - F R3

70

75.

80

85

90

12

13

14

5.1
5.0

2.6
2.0

ý3.3
3.0

100

100

100

Bj, 15, Pi,
Sm, Op.
poor fit

LIMESTONE (wackestone) interbedded with shale;
wackestone is medium gray to light gray (N5-N6)
and shale is grayish black (N2); fresh; moderately
strong; thin to laminated wavy shale beds

calcareous SHALE; grayish black (N2); fresh; weak
to medium strong; beds dipping 10-15°;
interbedded with micrite

- 79.8 feet: grading to limestone (micrite) with
interbedded shale, approximate contact at 79.8 feet

•R2

to
R3

milky gray drilling
return

down hole pressure =
500 psi

565

560

555

550

545

540

535

530

B

F

R3

5.0
100

-n

16 1 1005.0

-+---j---- F R3

17 4 96
LIMESTONE (wackestone) interbedded with shale;
medium gray (N5) to dark gray (N3); fresh; medium
strong; regular intervals of wavy laminations of
shale

_______ J...........J ________________________________________________________________ £
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ROCK LOG MFC WIA REV BELLEFONT02-21-07.GPJ VWLAGDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

0MACTEC R4671&V, • -.. ,.,- ROCK LOG - Boring No. B-1047

a,

95-

100

z

U.)

0=
o
U,

0
a

0~

U)
.0

ý 1.2- 
.Jý

C
L)

Cg

- C
C•

._F

00
a)

0D Lithology
Remarks

5218~ 100

F 1R3

1.919 14.91 98

20 15--3 I100

- 93-95 feet: bioturbated

LIMESTONE interbedded with thin shale; from 106
to 120 feet, alternating I to 4 feet intervals of
micritic limestone and wackestone; micrite and
wackestone are medium gray (N5) and shale is
grayish black (N2); fresh; moderately strong
- 108.1 feet: recovered core slightly exceeds the
cored length of 108 feet
- 106-109 feet: micrite
- 109-112 feet: wackestone

- 112-113 feet: micrite

- 113-120 feet: wackestone

105 1 F R3

21 ý 965.0

110

115-

ign

8j, 25, P1,
SI-Ro, Ti
Bj, 5, Wa,
Ro, Ti

" 0, , P1.
'{ ,Ti

B

C
0

525

520

515

510

505

500

495

490

1005.122 5.0

-i F R3

231 100

3j, 15, PI,10
4- ~ - - - +-- 4 4.

Boring terminated at 120 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/27 - 5.2 feet

125

130

Page 3 of 3



SOIL LOG MFC WLA REVISED BELLEFONTO2-21-07.GPJ VvLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

,MCT, (SOIL LOG - Boring No. B-10480MACTEC vzy
WilamIlall,&A io c

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532210.9 N; 628709.9 E 76.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 627.8 feet See Note A 7/6/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical D. / D Stepanof 7/7/06

0.

6
z
So6

(n )
.5.5

a) e
~a)C 0

5)
~
o ~
o 2'
a, 0

>)
00

I-

a)
0"0

Reviewed by / Date t) - 3 4- '3- Q-
a)
C-O

C
0

>a-

WJ
627.8 Lithology Remarks

CLAY with sand, yellowish brown
(1OYR 5/6), very stiff (Fill)

626.3 1.5
sandy CLAY, brown (7.5YR 4/4) with
reddish yellow mottling (7.5YR 6/8),
dry, very stiff (Fill)

*1#'•

- 5.0 feet: color changes to yellowish
red (5YR 4/6)

619.8 8.0
sandy CLAY, strong brown (7.5YR
5/8), moist, stiff, few manganese
nodules (Residual)

614.0 13.8
sandy CLAY with gravel, strong
brown (7.5YR 5/8), moist, very stiff,
gravel is angular and effervesces
violently with HCI

6J 1-1.8 -16.0-- - - - - - -

CLAY, strong brown (7.5YR 5/6) to
yellowish red (5YR 5/8), moist, very
stiff to hard, few manganese
nodules, slight effervecense with HCI

6072 9 r,

1Th

-625

620

615

610

605

600

20-

25

SPT refusal at 19.5 feet.
Auger refusal at 20.8 feet.
Coring began at 20.6 feet.
Continuation of borehole
description in rock log.

Page 1 of 1



ROCK LOG MFC VVLA REV BELLEFONTO2-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ArMACTEC WROCK LOG - Boring No. B-1048

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532210.9 N; 628709.9 E 76.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 627.8 feet See Note A 7/6/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /21.1 feet Vertical )D.Stepanof 7/7/06

-~ 7K~5~
§C 3-i2~ (§7

0

25

30

Reviewed by / Date

Lithology Remarks

>

1 605

LIMESTONE (micrite) interbedded with calcareous
shale; medium gray (N5) and shale is dark gray
(N3); slightly weathered to fresh; medium strong;
effervesces strongly with HCI; bedding is medium
thin to thin
- 21.4-22 feet: packstone bed, incipient fractures
- 21.6-22 feet: clay filled fractures, clay is reddish
brown
- 24.6-25 feet: clay lined fractures, clay is olive
brown
- 26.1-26.5 feet: bioturbated
- 26.7-28 feet: packstone bed

I - 31.2-31.4 feet: bioturbated
LIMESTONE (micrite) with thin beds of packstone;
micrite and packstone are medium gray (N5); fresh;
medium strong; effervesces strongly with HCI;
bedding is medium thin to thin
- 34.5-35 feet: rip-up clasts, horizontal stylolites
present, thinly spaced

- 37.9 and 39.0 feet: rip-up clasts present

- 46-51 feet: thin beds of calcareous shale present,
medium dark gray (N4), rip-up clasts, thin to
medium spaced horizontal stylolites

23.8 feet: lost water
return and did not
recover

BHTV and NG analysis
were conducted over
the length of cored
section

43.5 feet: slight
hydrocarbon odor along
mechanical breaks

600

-595

-590

-585

-580

-575

-570

- 54.1-54.4 feet: rip-up clasts present

t--7ý --iFi, inI I - -
Page 1 of 2



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No,: NuStart - Bellefonte COL Project: 6468061299

'M AT ROCK LOG - Boring No. B-1048VMCTEC

0

65

70-

6
zC: 0

'I,"

0
0

C)
C
0)

C)
C
)1)

U)
'0)

C)
0

0 C.-.

.5 c

r_
0
M).

>
LithologyL[.. Remarks

9 5.15.0

F 1R3

beds of packstone and thinly laminated calcareous
shale: micrite and packstone are medium gray
(N5); fresh; medium strong; <10% shale
- 62.3 feet: calcite filled vug <0.1 feet in diameter

- 66-71 feet: increase of calcareous shale beds
with abundant rip-up clasts
- 65.8 -66.8 feet: incipient fractures

LIMESTONE (packstone) with micrite and shale
interbeds; packstone and micrite are medium gray
(N5) and shale is medium dark gray (N4); fresh;
medium strong; shale is medium to thin spaced

10 4- 198 B

Ti

5.011~ 100 F R3

75
PVC: 4 inch 0. D.
installed after drilling for
BHTV test

Boring terminated at 76.3 feet

NOTE A: Water level data
Date - Depth (below ground surface)
7/17 - 20.7 feet
8/18 - 14,2 feet

80

85

90

95

100

565

560

555

-550

-545

-540

-535

-530

Page 2 of 2



SOIL LOG MFC WLA REVISED BELLEFONT02-21-07.GPJ W•_A.GDT 3/13107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC WZ§ SOIL LOG - Boring No. B-1048UMilt- & A-W-

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532209.8 N; 628704.1 E 18.8 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 627.8 feet See Note A 8/22/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT / UD Vertical J. Hoeft 8/22/06

Reviewed by / Date D•) 13• ' J(

4/4), moist,
Bulk sample taken from 1-5
feet: 1048UDD-Bulk #1

-625

Bulk sample taken from 5-10
feet: 1048UDD-Bulk #2

-3.3 7-5
CLAY, yellowish brown (10YR 5/6),
moist, stiff, contains manganese
nodules

- 11 feet: color becomes mottled with
light gray (1OYR 7/2)

13.8 feet: encountered
refusal with Shelby tube at
13.8 feet. Switched to SPT
No recovery from
1048UDD-7

17.4
CLAY with gravel, yellowish brown
(10YR 5/4), moist, hard

IRA

Boring terminated at 18.8
Bedrock not encountered.



SOIL LOGMFC WLAREVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACWlEC lAmSOIL LOG - Boring No. B-1049
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ HQ core (3.8") 1532539.2 N; 628917.1 E 128 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 617.3 feet See Note A 8/15/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT / Shelby Tube Vertical 1 J. Hoeft 8/16/06

t'sc ~-/>o?
C

0J

Remarks

'w+I), mosut, very s[in, Tew
manganese nodules and organics

614.1
CLAY, olive brown (2.5Y 5/3), wet to
moist, stiff, trace manganese
nodules and organics

- 8.5 feet: becomes olive brown (2.5Y
607.8 4/3) with few limestone gravel

10-

15-

20-

25-

7.5 feet: attempted to obtain
a shelby tube sample without
success. A hard substance
was encountered that bent
the tube.
SPT refusal at 9.4 feet.
Auger refusal at 9.5 feet.
Continuation of borehole
description on rock log.

615

610

-605

-600

-595

590

.in
Page 1 of 1



ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GOT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

f1MACTEC ROCK LOG - Boring No. B-1049
WVll-m Lta & A, rat-1, In.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532539.2 N; 628917.1 E 128 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 617.3 feet See Note A 8/15/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 9.9 feet Vertical J. Hoeft 8/1 6/06

PS(C 3-(3--Q7

10-i

0Z

a,

0
a,

0•

0)

a,
0)

a,

Co

C,

coG
-I-

.2

C)

Reviewed by / Date

LithologyM. Ramark•
a Ik~r-rn.I- Remarks

-\weahnereU LiIVit' I UnitJr anf ciay /-

1 2.9
3.0 97

LIMESTONE (packstone) with calcareous shale
interbeds; medium gray (N5) to medium bluish gray
(5B 5/1); slightly weathered; medium strong; strong
HCI reaction
- 9.9-32.8 feet: shale is hairline to 0.1 feet thick with
spacings of <0.05-0.4 feet, wavy

15
SW I R3

2 4 76

20

25-

30

35.

3
5.1~98

SW

R3

- 20.5 feet: rip up features

- 26 feet: rip up features

Fluid return good
throughout boring

Add conductor casing,
reseat at 9.9 feet

4 5.1 100lO

C
0

605

600

595

590

585

580

575

570

5 5.0 100 F B

R3

6 4.9598

- 32.8-45 feet: large rip up clasts (up to 0.05 inch
-1 diameter) and styolitic features present

LIFMESTONE (packstone) with calcareous shale
interbeds; packstone is medium bluish gray (5B
5/1) and shale is dark gray (N3); fresh; medium
strong
- 32.8-45 feet: shale is 0.01-0.1 feet thick with
varied spacing between 0.01-0.3 feet, wavy with rip
ups

40-
7 459g-•98 F

45-
8 5.0

R3

3j, 5, Wa,
31, Op

100 - 45-60 feet: shale is 0.01-0.15 feet thick with
spacings of 0.01-0.5 feet, prominent rip up features

Page 1 of 4



ROCKLOGMFC WLA REV BELLEFONT02-21-07.GPJ WLAGDT 3/12107

Project Name and No,: NuStart - Bellefonte COL Project: 6468061299

A'MACTEC ROCK LOG - Boring No. B-1049
Wtilli-a L-,J & A-s i-lx I-.

50

0z

W8

a)

a,

0
0

0)
C
~ S
.C 0) 0) ~

0

SI- -J

-SF

SI
01

0

LuJLithology

9 5.0 F
99

-565

-560

- 60-75 feet: shale is 0.05-0.2 feet thick with
spacings < 0.15 feet, shale constitutes -25-30% of
the rock, rip up features <0.03 feet diameter

-555

- 66-85 feet: intervals of micrite and lesser shale
interbeds

550

B

- 75-90 feet: shale is 0.01-0.1 feet thick with
spacings of < 0.2 feet, wavy with rip up features

Page 2 of 4



ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

VMACTEC ROCK LOG - Boring No. B-1049
Willia- U & Asits . Lc

T,

Page 3 of 4



ROCK LOG_MFCWLA_REV BELLEFONTO2-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC
\Vitli U LItIS & A - -~itc. 1-c

ROCK LOG - Boring No. B-1049

3e A-,I _

52 01
c -

C
0

W
Lithology

130-

135-

NOTE A: Water level data
Date - Depth (below ground surface)
8/17 - 9.5 feet

140

475

145

150

155

160

165

470

-465

-460

455

Page 4 of 4



SOIL LOGMFC _LA REVISED BELLEFONT 02-21-07,GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ATC A 'SOIL LOG - Boring No. B-1050fiMACTEC Z
W Iia s,g & A$• ie, I.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532300.7 N; 628780.2 E 75.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 624.1 feet See Note A 5/28/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical D. Stepanof 5/30/06

ci,

ci,
0

0z

ci,

ci)

ci)

(cc
U)

'A
ci)

0*~
0) CD >ci

oU.

ci,

0
0
ci)

a-

S

'A
4

0

/SPTl 4 55/ GSZ
1 5 18 32G5

SPT
2

4
5
5

14.4 24.21 2 GSZ

SPT
3

7
8
8

15.6

/sP 10
11 18

10- 13
8

SPT9 6
13

0
Pi)

C) U)

35

C
0

CL

624.1

sandy CLAY, reddish brown (2.5YR
4/4), moist, stiff

CL

Lithology Remarks

61 -.1 6.0
CLAY, yellowish brown (10YR 5/8)
mottled with dark red (2.5YR 3/6),
moist, very stiff

- 8.5-10 feet: silt lense, very pale
brown (1 OYR 7/4) mottled with brown
(10YR 5/3),moist, very stiff, few
gravel (limestone rock fragments)

- 11-13.5 feet: few limestone gravel
content, occasional black silt joints

610.6 13.6
61o.1 GRAVEL with clay, brown (10YR 14.0

.. 5/3), moist, hard, limestone gravels _j

0.0
CH

Reviewed by / Date b.§ C5 " , -{-7

sandy CLAY, reddish brown (2.5YR
4/4), moist, stiff, trace roots, trace
manganese nodules

157

20

25

SPT
16

23
50/§ý

6 1 1 1 _ GC SPT refusal at 14 feet. Auger
refusal at 14.5 feet.
Continuation of borehole
description in rock log.

-620

615

-610

605

600

595

Invv
Page 1 of 1



PnrV fl(~ I~A~(~ ~ A ~I~AI PII I ~A1.JT fl291.fl7 (~ I LAA A (~flt '~

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MACTE,- .. ROCK LOG - Boring No. B-1050

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") .1532300.7 N; 628780.2 E 75,2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 624.1 feet See Note A 5/28106

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. I 19.6 feet Vertical D. Stepanof 5/30/06

------- - - -

-. , e Reviewed by I Date

0 a) Q a, .0) L y

M n JI, LitliologyReak
GRAVEL with clay, brown (1OYR 5/3), moist, hard,

-\limestone gravels J
"JIU

1 5.6 58 SW R26 .0 t o F 1

2 4.7
4.8

5.0
5.0

98

100

F R2

3 F
R2
to
R3

GJ

GJ

GJ

GJ

3j, 10, Ro,
)p, clay
illed
3i, 20,
Na, Ro,
ýIay filled
3j, 10, Sm
), clay
illed

3j, 10,
Na, Ro,
)p

3j, 10. P1,
31, Op

3j, 10,
Na, SI, Ti

vlb/Bj, 15,
Na, Ro,
Dp

A

LIMESTONE (micrite) with interbedded packstone
and shale; micrite and packstone are medium gray
(N5) and shale is dark gray (N3); slightly weathered
to fresh; weak; bioturbation present; clay seams at
16.2-16.9 feet, 17.5-17.7 feet and 18.8-19 feet
- 18.8-18.9 feet: clay-filled bedding joint

- 20.2-25.2 feet: increase in packstone beds,
contact is wavy, increased bioturbation

- 23.7 feet: calcite-filled vug 0.05 feet in diameter

LIUMESTONE (packstone) with thin beds of micrite;
packstone is medium gray (N5) to medium dark
gray (N4); fresh; weak to medium strong; micrite
beds are thin to very thin
- 26.9 and 28.1 feet: micrite beds have wavy
contacts

lIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5) and shale is dark gray
(N3); fresh; weak; shale beds are fossiliferous

- 33-35 feet: thin layers of packstone present

LIMESTONE (packstone) with thin beds of shale;
packstone is medium gray (N5) and shale is
medium dark gray (N4); fresh; weak; occasional
stylolites

- 38 feet: rock is moderately strong

LIMESTONE (micrite) with thin beds of shale;
micrite is medium gray (N5) and shale is medium
dark gray (N4); fresh; weak; shale beds are very
thin with wavy contacts
- 42.9-43.5 feet: packstone bed

- 44.7-44.9 feet: packstone bed

Casing set at 14.8 feet.
down pressure 400 psi

18.9 feet: lost fluid
return and did not
recover, fluid brown
19.58 feet: Unconfined
Compression with
Stress/Strain Test

Advance depth of
casing to 19.6 feet in
attempt to restore fluid
circulation

36.2 feet: Unconfined
Compression Test

36.7 feet: Unconfined
Compression with
Stress/Strain Test

4

5

6

7

5.0 F R2

3.0
3.0

1.9
1.9

1001 F

100 F

F

R2

R3

R3

-605

-600

-595

-590

-585

-580

575

B

5-1,005.0

8 5.0 F R3

SLIMESTONE (wackestone and micrite) with thin
beds of shale; micrite and wackestone are medium
gray (N5) and shale is dark gray (N3); fresh;
medium strong; horizontal styiolites
- 51.3-51.6 feet: thin packstone bed

9 5.0 F R3

Page 1 of 2



ROCK LOGMFCWLAREV BELLEFONT02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart- Bellefonte COL Proiect: 6468061299

AMACTEC VLA•': ROCK LOG - Boring No.. B-1050
\¥l~mIus& AsSciates t•

a,

55-

60

65-

70-

75-

80-

85-

90-

0
Z

0

0
a

a) g .~'
C o
a) 0 'a

,a)
0 .Gi- -J

0

cc,
oe
,00

0
0

C
0

r570
Lithology Remarks

1.0 F R3

11 1 100
5.2 F R3

GJ

GJ

GJ

B

- 55-60 feet: increase in thin beds of shale

- 56.9-59.6 feet: rip-up clasts

- 58.4-58.8 feet: thin layer of packstone

LIMESTONE (packstone) interbedded with thin
beds of micrite and shale; packstone is medium
gray (N5) and shale is dark gray (N3); fresh;
medium strong; fractures are widely spaced and
some are calcite filled
- 61.3-65 feet: fossiliferous beds with wavy
contacts
- 64.3-64.6 feet: rip-up clasts
- 65-70 feet: occasional calcite-filled vugs 0.05 feet
in diameter

- 68.9 feet: predominantly micrite with thin beds of
packstone
- 70.1-73.6 feet: horizontal stylolites present.

- 72.6-73.6 feet: micrite with thin beds of shale,
fossils and rip-up clasts

58.3 feet: Unconfined
Compression with
Stress/Strain Test

69.1 feet: Unconfined
Compression with
Stress/Strain Test

12 1501005.0

Mb/Bj, 30,
Wa, Ro,
OpF R3

13 5.0 985.1 F R3

Boring terminated at 75.2 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/29 - 15.8 feet
5/30 - 15.8 feet

565

560

.555

-550

-545

-540

-535

Page 2 of 2



SOIL LOG MFC VWIA REVISED BELLEFONT03-19-07,GPJ VVLA.GDT 4/24107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

9MACTEC ..A SOIL LOG - Boring No. B-1051

Drilling Method Boring Location Coordinates: AL State Grid (ft)
1532145.5 N; 628731.1 E

Total Depth
43 feetHollow stem auger (8" OD)

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth 1 Date Started
MILLER (Ray) / CME 750 629.1 feet See Note A 5116/06

Sampling Method
Split Spoon

Borehole Inclination
Vertical

Logged by
A. Tillery

Date Completed
5/17/06

a I - J____5/17/06 _

0)
V -=

woo >0)

0)

Ž4

C
a)
C
C
0)

Z

Reviewed by / Date D.XC ý - 9-q Q7

C)
C)- Lithology

CLAY with sand, yellowish red (5YR
5/6), moist, stiff, few lenses of gravel,
trace black manganese nodules,
gravel lenses have sub angular
particles that are non reactive to acid
(not limestone) 2 cm in size

5.4 37CLAY with sand, strong brown

(7.5YR 4/6), moist, stiff, few gravel 625

sandy CLAY, yellowish brown (1OYR
5/8) to brown (7.5YR 4/4) mottled
with red and green, moist, stiff, trace
limestone fragments

-620

- color grades from reddish brown
(5YR 4/3) to yellowish brown (1 OYR
5/6)

.1
gravelly CLAY, clay is yellowish
brown (10YR 5/6) and limestone
gravels are gray, moist, very stiff to
stiff, trace black oxide grains

-615

- 16-17 feet: zone with lower gravel
content (mostly clay) * SPT 7 blow counts not

recorded due to rig geologist
omission

20

- 20.4-23 feet: zone with lower gravel
content

24.5-25.5 feet: weight of rods
(WOR) advance
25.5 feet: samples becoming
wet



SOIL LOG MFC WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4124/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

F MACTEC SOIL LOG - Boring No. B-1051

a)
5)

a
a)

.0

0z

0)
C
a)
C
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U

a)

a-
a)
a
E
(5
U)

C
(0
a)
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0
0•

a)

-UO

CU
> -6

Lithology Remarks

35

40

GC
S98 1 31 0

VOID (drill rod dropped)

oa'5931 360

SPT
13

1
1 7 50.3 62/ GSZ50334 11/ CH gravelly CLAY, light olive brown

(2.5Y 5/4), wet, very soft, few sand
and small gravel

AS-14

1
11 4.5 S5M 6 OR 0385.

GC

ASP1 1
5
4

24
A

GRAVEL with clay, clay is light olive
brown (2.5Y 5/4), wet, stiff, gravel
fragments are 1-3 cm in diameter

31-36 feet: WOR advance

32.5 feet: depth from ground
surface to water table

37 feet: difficulty advancing
hollow-stem, begin continous
SPT sampling

SPT advanced but was
broken when removed. The
cause is believed to be due
to angular advancement or
binding of the tool with
sloping bedrock surface.
SPT refusal at 43 feet.
Recovery was not recorded.
Boring moved to B-1051A.

S/16 7 12416 4

45

50-

55-

SPT17
9
11 43,011 425.

4-4- + -4- 4. Weathered LIMESTONE, medium
dark gray (N4), highly weathered

43.0

Boring terminated at 43.0 feet. See
continuation of description on rock
core log for the offset boring
B-1051A.

595

-590

-585

-580

-575

-570

bli -'--~-~ __ ____ ~-~-'-~--- - ~ ___ £ ________________________________________ L ______________________Ou
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SOIL LOGMFC_WLA REVISED BELLEFONT03-19-07.GPJ WLA.GDT 4/24107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299
SMACTEC WLSOIL LOG - Boring No. B-1051A

MACILiam AI & Ascialcs

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3") 1532159.7 N; 628729.8 E 51.9 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 550 629.1 feet See Note A 5/23/06

Sampling Method Borehole Inclination Logged by Date Completed
No sampling Vertical J. Howard 5/23/06

C)
Wo

g1 0)

E
WO

oa
w

CL

EO

0,

0)

C.)

0.

E

0,

Reviewed by/Date DS .C,-

>0 E

0)

H-

0)
0

0

-J

C/)

Lithology Remarks629.1 0.0

VI

5

101

15•

20-

25-

30

35

Refer to borehole B-1051 for soil
profile.

B-1051A boring advanced
until refusal was met. Then
switched to rotary wash, NQ
core drilling.

Depth to bedrock for B-1051
is 43 feet and for B-1 051A it
is 20.6 feet. Continuation of
boring description of
B-1051A in rock log.

C0

625

620

615

608.6 20 5

610

605

600

595

590

Page 1 of 1



ROCK LOG MFC WMAREV BELLEFONT 03-19-07.GPJ WLA.GDT 5/9/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

7MACTEC ~ROCK LOG - Boring No. B-1051)
Wl1ia Lurts & A mcot-c.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3Y) 1532159.7 N; 628729.8 E 51.9 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 550 629.1 feet See Note A 5/23/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 6.63 inch O.D. 1 20.5 feet Vertical J. Howard 5/23106

25

30-

35.

40-

45.

50-

55

60

6
z 0

a)

0•

0)

a)
.0: C)

a)
0

F")

00

0'

e:

n0:

00M

0:

C-)

0
-S
a)
S

Reviewed by /Date r. • - c 7

Lithology

[R- eA, v

Remarks

1 1.4
3.0

4.1

0 HW R2

2 32
HW

to
MW

R3

-1-
54 SW I R3

4 5.1 82
5.11

SWR4to F1R

BJ, 5, P1, S
Bj, 10. P1,
SI
Bi, 5, P1, S
Bj, 10, P1,
SI
Jo, 85,
VR, Fi
w/ca cite
25.7'-263
B j, 5, P1, S
Bj, 10, P1,
Sm
8j, 5, P1, S
Bi, 10, P1,
Si

i,10, P1,SI

Rj, 10, P1,

8j, 10, P1,
SI
J0, 80,
VR, Fi
I/calcite

30.7'-31.3
Bi, 10, PI,

B{, 5, P1, S
8j, 10,PI,

Sj, 5, Pl, S
aj, 5. P1, S

" 10,
a, Sl

A

LIMESTONE (micrite) with interbeds of calcareous
shale; micrite is medium gray (N5) and shale is
dark gray (N3); shale beds 0.1 spacing, thin,
irregular
- 30.5-31 feet: calcite crystals in vertical fracture

- 33.6-38.7 feet: shale is <1 inch thick with
spacings of 2-3 inches
- 33.9-35.1 feet: fossilliferous

- 38.7-45 feet: shale is 0.5 feet thick with spacings
of 0.1 feet

- 45-51.9 feet: shale is < 0.25-0.5 feet thick with
spacings of 0.5-2 feet

LIMESTONE (wackestone) with interbeds of shale
and clay; medium dark gray (N4); highly to
completely weathered; weak; contains yellow
brown clay pockets; rock is pitted

LIMESTONE (wackestone) interbedded with shale;
medium gray (N5); moderately to highly weathered;
medium strong

- 23.6-28 feet: frequent open bedding and high
angle joints; contain clay, mineral coatings and
calcite crystals

Refer to boring B-1 051
for soil profile
Fluid return good to
poor

0
CU,-

605

600

595

590

585

580

575

570

5 50 1100 F R5

6 5.0 F R5

B

7 3.2 S W
3.2 94 lR5

Boring terminated at 51.9 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/23 - 18.9 feet
5/17 - 20.1 feet

Page 1 of 1



SOIL LOG MFC VWLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4124/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

ý7_ATEC WZA- i, SOIL LOG - Boring No. B-1052
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Rotary Wash/NQ core (3) 1532191.1 N; 628727.2 E 79 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started

MILLER (Bilbrey) / CME 750 621.8 feet See Note A 7/21/06
Sampling Method Borehole Inclination Logged by Date Completed

-60 D. Stepanof 7/21/06

a,
II)

0.
a,
0

a,

S
a,
I))

6
z
a,

-a

E
ca

(n

a,

0*~

0,a0
).a

a,

0
0
a,

0~

B

0
)Cl-

Reviewed by/Date DIC, 5- 9-Q7
0
0•

Qk -""V
0

Lo

.<>
0)

Lithology Remarks621.8 0.0

5
See adjacent vertical boring B-1 052A
for soil description.

-620

-615

-610

605

600

595

590

-~ I--..-

All .
Page 1 of 1



ROCK LOGMFC WLA REV BELLEFONT03-19-07.GPJ WLA GDT 4124/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299 R C
S'MACTEC _LA, I", ROCK LOG - Boring No. B-1052

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/NQ core (3) 1532191.1 N; 628727.2 E 79 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) I CME 750 621.8 feet See Note A 7/21/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /35.2 feet -60 D. Stepanof 7/21/06

0

35-

40

45-

50-

55.

60-

0z

C-,

U)
0
0
U)

0
a

0) 
6 5

U)

o •
.0 ,

0,
OLC

Reviewed by/Date •5 •- 1-- (7

Lithology
RemarksSW

1 2-0153
3.0

SW
to F

SW

R3

2 1.0 100
-- ,1.0o

R2

3 1 - 1925.0 F R3
A

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
medium dark gray (N4); slightly weathered to fresh;
medium strong; rip- up clasts in shale

- 38.5-40 feet: shale is 0.01-0.08 feet thick,
incipient fracture
- 40-44 feet: shale is 0.01-0.03 feet thick

- 44-51 feet: shale is 0.01-0.3 feet thick, wavy
contact, shale weathering at 48-51 feet has caused
a change in color to brownish gray (5YR 4/1) with
dark gray fossil specs about 0.01 feet long

5- 51-51 .3 feet: Void -
- 51.6-52.4 feet: Void

Lithology between
bottom of B-1052A and
beginning of core run
No.1 interpreted to be
weathered limestone
with variable soil and
limestone gravel
See B-1052A for
overlying soil profile
Casing set at 35.2 feet.
Boring is angled at 60W.
Depths indicated are
measurements along
drilling axis.
Discontinuity angle
measurements are
relative to borehole
axis.
Inclined boring
advanced 0-32 feet via
rotary wash method
with HW casing
38 feet: lost water
return and did not
recover

4 580 F R3

5 4- 605.0
MW
to F

R1
to
R3

0

590

585

580

575.

570

565

560

6 S-0 1005.0 F R3

7 5.0 F R3
B

LIMESTONE (micrite and wackestone) with shale
interbeds; micrite is medium gray (N5) and shale is
medium dark gray (N4); fresh; medium strong;
shale is 0.01-0.03 feet thick and fossiliferous
-10%; stylolites present

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
medium dark gray (N4); fresh; medium strong
- 60.2-60.4 feet: fossiliferous

- 65-68.4 feet: some brown clay film-lined
discontinuities

65

8 4.1765.0 Ti
F R3

70-

9 556 F R3

VOID with clay fill, clay is reddish yellow (7.5YR
4/8) and is highly plastic

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
medium dark gray (N4); fresh; medium strong;
shale is 0.01-0.03 feet thick; stylolites present
- 71.8 feet: shale interbeds show vugs

Page 1 of 2



ROCK LOGMPCWLAREV BELLEFONT 03-19-07.GPJ WLA.GOT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

OMACTEC ROCK LOG - Boring No. B-1052

75

807

85-

90-

95-

100-

105-

110-

6z

(-)

U)

0

U)
CE

0
a
CE

0)

U)
0)

U)

(I)

0

0

0 -

:2
U
a
0

U)
(2

r_
0

>i

Lithology
Remarks

10 1 101100
5.0 F R3

B

Boring terminated at 79.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
7/21 - 11.2 feet
7/23 - 20.8 feet

-555

550

.545

-540

-535

-530

525

Page 2 of 2



SOIL LOG MFC WLA REVISED BELLEFONT03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

;MACTEC ..... SOIL LOG - Boring No. B-1052A
Drilling Method Boring Location Coordinates: AL State Grid (ft)

1532191.1 N; 628727.2 EHollow stem auger (8" OD)
Total Depth

26.7 feet

Date Started
7/21/06

Drilling Contractor (Driller) and Rig
MILLER (Bilbrey) / CME 750

Elevation (Datum NAVD 88) Ground Water Depth
621.8 feet See Note A

I

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical D. Stepanof 7/21/06

G5-9-07Reviewed by / Date

Lithology

0

Remarkso.0
CLAY with gravel, strong brown
(7.5YR 5/8), dry, very stiff (Fill)

CLAY, yellowish red (5YR 4/6)to - -
light yellowish brown (2.5Y 6/4),
moist, very stiff to stiff, trace
manganese nodules (Residual)

3.0

9.5

CLAY, strong brown (7.5YR 5/8),
moist, very stiff to stiff, trace
manganese nodules10

- 11-12.5 feet: color changes to
yellowish brown (10YR 5/8), increase
in manganese nodules

620

615

-610

-605

-600

595

16.5
clayey GRAVEL, light gray (5Y 7/1),
dry to moist, dense; strong HCI
reaction

- 18.5-19.1 feet: lens with clay, 19.1
yellowish brown (1OYR 5/6) and light I
gray (5YR 7/1), very stiff
clayey GRAVEL, light gray (5YR 7/1)
and brownish yellow (10YR 6/8),
moist, dense to medium dense to
very dense

25.5

silty GRAVEL, light gray (5Y 7/1) and
pale yellow (2.5Y 7/3), dry, very 26.7

-- dense, coarse

18.5 feet: rig chatter

24.5-25.5 feet: advance with
auger
Auger refusal at 25.5 feet.
SPT refusal at 26.7 feet.
Continuation of borehole
description in rock log, for
B-1 052.

• #

ig terminated at 26.7 feet

Page 1 of 1



SOIL LOGMFCWLA REVISED BELLEFONT02-21-07.GPJ WNAGDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

NMACTEG Pt iSOIL LOG - Boring No. B-1053

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532489.4 N; 628910.4 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 620.2 feet See Note A 6/28/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical , J. Howard 7/5/06

Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart- Bellefonte COL Project; 6468061299

SMACTEC ROCK LOG - Boring No. B-1053
WEI- & .& ...

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532489.4 N; 628910.4 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 620.2 feet See Note A 6/28/06

Casing Size and Depth
HW: 4.5 inch O.D. / 12.3 feet

Borehole Inclination
Vertical

Logged by
J. Howard

Date Completed
7/5/06

c -31(3-o7

15

20

25

0
z

"0

S:
0,

0¢

Reviewed by / Date
0)

S
.0 0)

S

0~
-- C

(Os
'0)

o)

0•

Lithology

a

21

I.$. Remarks

1 3.1
3.4 41 MW IR3

LIMESTONE (micrite and minor wackestone) with
interbedded shale; limestone is medium light gray
(N6), moderately weathered; medium strong; trace
bioturbation

- 15-35 feet: shell fragments and shale layers
present
12.3-35 feet: shale beds are thin to moderately thin
with spacings of 0.1-0.3 feet; wavy and irregular
due to bioturbation2 98 SW R35.0 to F

Ro, Op

3 5.0 F R3
B

4 5.11ioo5.0 F R3 10,
3. SI. Ti

30

35

5 1-7 864.3

605

600

595

-590

-585

-580

-575

-570

F R4

-.-
Boring terminated at 35.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
7/5 - 14.7 feet

34.4 feet: the last 0.6
feet of rock is left in the
hole. Driller could not
extract it.

40

45.

50

Page 1 of 1



SOIL LOG MFC WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
SMACTEC ,, SOIL LOG - Boring No. B-1054

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532232.5 N; 628800.2 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 628.2 feet See Note A 7/5/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J, Howard 7/6/06

cC

0-

10

15

20

25-

E
Cd)

0z
06
'I,

DC

E
CD
(.0

0

0(

0)

0
U
5)

0.

.5
>0

0Q
QC

L)

b D

Reviewed by / Date PSG :;'.-9 -9(',7

0

(0--

V-eli,)

628.2 Lithology Remarks
0.0

CL CLAY with sand, red (2.5YR 4/6), dry
to moist, stiff (Fill)

SPT

SPT
2

SPT
3

SPT
4

SPT
5

SPT
6

-7-

6
7
8

4
5
5

2
3
6

2
4
4

2

5
3

5
11
26

31

8

8

6

16

6

12

8

14.3

23

6.7

46/
25

52/
26

- 3.5-5 feet: color is dark yellowish
brown (1 OYR 4/6)

622.2
CH CLAY with sand, reddish brown

(2.5YR 4/4) to yellowish brown
(1OYR 5/4), moist, stiff (Residual)

617.5 10.7
GC clayey GRAVEL with sand, gray

(10YR 5/1), moist, loose (Residual)

615.2 13.0
CL CLAY with sand, yellowish brown

(10YR 5/6), moist, hard

612.2 16.0

Weathered LIMESTONE, medium
611.3 light gray (N6) 16.9

625

620

-615

-610

605

600

SPT refusal at 16.9 feet.
Augerrefusal at 17.2 feet.
Continuation of borehole
description in rock log.

All} . .
Page 1 of 1



ROCK LOGMFC WLA REV BELLEFONT03-19-O7.GPJ WLA.GDT 4124107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

_ ,MACTEC ROCK LOG - Boring No. B-1054
, WIha I -i &" All-,-ý~. I11.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532232.5 N; 628800.2 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 628,2 feet See Note A 7/5/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /17.2 feet Vertical J. Howard 7/6/06

20

25-

i~)

~1)

0
Va,

0
z 0-

C)

~ C)

~ 0)
C,

00

c0ti~
0)

C,

a
0

C."•

Dit

Reviewed by/ Date 9C -- Q±- '-7 iz' IV,
0

LlRe)Lithology Remarks L

LIMESTONE (micrite) interbedded with shale;
medium light gray (N6); moderately weathered to
fresh; very weak to medium strong; pervasively
fractured with clay coatings

- 20.6-30 feet: shale beds are thin to moderately
thick with spacings of 0.05-0.1 feet, becoming
stronger and less weathered

- 20,6-35 feet: trace of bioturbation and
fossiliferous

600

- 30-35 feet: shale beds are moderately thin to thick
with spacings of 0.1-0.3 feet

.595

NOTE A: Water level data
Date - Depth (below ground surface)
7/6 - 20.2 feet

590

-585

-580



SOIL LGGMFC WLA REVISE) BELLEFONT 03-19-07.GPJ WLAGOT 5/9107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

9MACTEC 91A--( SOIL LOG - Boring No. B-1055
Willm Le is & Al-ll4t" Il

Drilling Method Boring Location Coordinates: AL State Grid.(ft) Total Depth

Hollow stem auger (8" OD)/ NQ core (3) 1532492 N; 629080.8 E 71.6 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started

MILLER (Upchurch) / CME 85 619.6 feet See Note A 8117/06

Sampling Method Borehole Inclination Logged by Date Completed

SPT / UD Vertical J. Hoeft 8/18/06

SF
ci)

0.
di
0

iii

E
cci

6z
CL

CL

E

SI
Si

*0
Si',
I-It
SIW

to

Slot
>5)o .t
0',

Z

0 F
01

I-

Ii ~ -4 -4------+-----+--- + - .4 -

9 11.4

10

SPT 9 16.2
12

5 2
ST 4. 14.4
4 5

10

15

20

I

UD
5

10.8

SPTL6. 23/6" 6

0JA7

>0
6i 5) U

0.n-.

619.6

CL

CH
- 3 feet: becomes yellowish brown

-- (IOYR 5/8), moist, trace gravel _L

L(limestone) -
CLAY with gravel, dark yellowish

6 brown (1OYR 4/4), moist, very stiff
e136 (Residual) 6.0

CLAY, yellowish brown (1oYR 5/8)
mottled with red (2.5YR 4/8), moist,
stiff to medium stiff

610.3 9.3

gravelly CLAY, light olive brown
(2.5Y 5/4), wet, stiff to hard, gravel is
weathered limestone

5-10 feet: Bulk sample taken
for Standard Proctor test
(LL=52%, P1=28%)

11-16 feet: augered through
gravel/weathered rock

-13 feet: Took hand sample
of cuttings, sample
#1055-7HS

Auger refusal at 16.0 feet.
Continuation of borehole
description in rock log.

tsc.. 5- 9- Q1

Lithology OAt Remarks

RF A

-f 

0-
CLAY, strong brown (7/5YR 5/6), dry
to moist, very stiff, few sand and
organics, trace manganese nodules
(Fill)

Reviewed by / Date
C
0

e taken

est

615

1-5 feet: Bulk sampl
for Modified Proctor ti
(LL=48%, P1=27%)

"1~n....... ....... .-. .

-610

605

600

595

590

Page 1 of 1



ROCK LOGMFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0-M.ACTEC .LA ROCK LOG - Boring No. B-1055

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)I NO core (3) 1532492 N; 629080.8 E 71.6 feet

Drilling Contractor (Driller)and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 619.6 feet See Note A 8/17/06

Casing Size and Depth Borehole Inclination Logged by {Date Completed
PVC: 4.5 inch O.D. / 16 feet Vertical J. Hoeft 8/18/06

Reviewed by / Date -' (3_h (7

0

20

25

30-

35-

40-

45-

50

55

0Z

("1

o0
P,

0)

a
0)

~3)
0)

0
5

c. 0

0
a)
0) Lithology R~mnrkQRemrk

1 2.8
2.8

98 SW
to F

F

R3
no majordiscontinui les

2 L 97

R3

3 5.0

A

4 1-3 100
1.3

5 ý311003.7

F 1R3

LIMESTONE (micrite and packstone) with shale
interbeds; micrite is medium gray (N5), packstone
is medium bluish gray (5B 5/1) and shale is dark
gray (N3); fresh to slightly weathered; medium
strong; strong HCI reaction; shale is 25-30%
- 16-30 feet: shale is < 0.25 feet thick with spacings
of < 0.3 feet, wavy, packstone beds are < 0.8 feet
thick

- 23.5 feet: packstone beds become more frequent

- 30-38.2 feet: shale is < 0.15 feet thick with
spacings of < 0.3 feet, packstone beds are < 0.8
feet, rip ups and visible fossils, shale is 15-20%

LIMESTONE (packstone) with calcareous shale
interbeds; packstone is medium bluish gray (5B
5/1) and shale is dark gray (N3); fresh; medium
strong; shale is less than 10%
- 38.2-71.6 feet: shale is < 0.05 feet thick with
spacings of < 0.5 feet, wavy, rip up clasts

- 51 feet: chert nodule

Good fluid return

Drill rig pump problems

Good fluid return

consistent drilling
1.5-2.5 minutes/foot

>

600

595

590

585

580

575

570

565

6 L 1005.0

7 A 93

F R3

8 491
4.8

B

9 5-1 98

F 1R3

.... ±...4....I....I....J....J....L±.L I _______ .J....~.....4 .1.
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ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WVLAGDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

A-MACTEG. ROCK LOG -Boring No. B-1055
WH li- c Wui & A* aw sw .im.

60

65

70

757

80-

85J

90•

95

0z

0

a•

0
0y

0ni

CD

0)
Ca,

0

0 _

0)~ .2
0

c0a,
* a,

-J

C:

6 0

(.1

0)0)

Lithology
Remarks"I U ..u

4.8
IUU

58.93 feet: Unconfined
Compression Test

11 ý-01005.0

F R3 B

12 1 985.0

3.2
3.013 100 F R3

Boring terminated at 71.6 feet

NOTE A: Water level data
Date - Depth (below ground surface)
8/18 - 11.6 feet
8/20 - 11.8 feet
8/22 - 11.8 feet

0

560

555

550

545

540

535

530

525

Page 2 of 2



SOIL LOGMFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

N'MACTEC WLA SOIL LOG - Boring No. B-1056
W)illiam LCniI,& A ia:,,[0,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NO core (3") 1532231 N; 628882.6 E 45.7 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 626.9 feet See Note A 7/7/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 7/7/06

0a,
0
0
C.)
a)

2)

; 7K%'3~

> a)

02

a-

.0:
0

Reviewed by / Date D(5 '( - 13 -()7

620.9 -

CLAY with sand, dark grayish brown
(1OYR 4/2) to strong brown (7.5YR
5/8), moist, soft to medium stiff to
very stiff (Residual)

615

'.4
CLAY with gravel, yellowish brown
(1OYR 5/6), moist to dry, very stiff to
hard

610

SPT refusal at 20 feet. Auger
refusal at 20.9 feet.
Continuation of borehole
description in rock log.

605

25

-600



ROCK LOGMFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC PEA ROCK LOG - Boring No. B-1 056
Wil mlxtl,&A--~jI,.Inc

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8"OD)/ NQ core (3Y) 1532231 N; 628882.6 E 45.7 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 626.9 feet See Note A 7/7/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. 1'20.9 feet Vertical J. Howard 7/7/06

Reviewed by / Date 3 -- P7
*1)

0)

0Z 0
A0

a)

Wr

0
0 (a

a
- C

'Al)

a0=
.0

0=

U

C
0

>A-.

wi

21-45 feet: pervasive
mechanically-induced
fracturesmedium light gray (N6); fresh to slightly weathered;

medium strong to strong; trace bioturbation and
shell fragments
- 20.9-30 feet: shale beds are moderately thin to
thick with spacings of 0.2-0.3 feet25-

600

30
- 30-45.7 feet: shale beds are moderately thick to
moderately thin with spacings of 0.2 feet

.595

A

35
- 34-41 feet: core is brecciated, primarily
mechanically-induced

-590

40
- 40-45 feet: rock core dipping 10)-15', fractures
along bedding of shale

-585

LIMESTONE (packstone); medium light gray (N6),
slight to moderately weathered; medium strong to
strong; abundance of shell fragments45

ing terminated at 45.

580

NOTE A: Water level data
Date - Depth (below ground surface)
7/7 - 10.4 feet
7/8 - 10.3 feet50.

-575

55.

570

Page 1 of I



SOIL LOG_MFC WLA REVISED BELLEFONT02-21-07.GPJ WIA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
NMACTEC SOIL LOG - Boring No. B-1057

WOW,)~ -11,i & AII'tý', 1.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532372.8 N; 628836.1 E 35.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 621.6 feet See Note A 7/7/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 7/7/06

Reviewed by / Date P _ýc 3 --43 0"

Lithology

CLAY, yellowish brown (10YR 5/6) to
strong brown (7.5YR 4/6), moist, very
stiff, has small angular gravel clasts
(Fill)

2.5

CLAY, olive brown (2.5Y 4/3), moist,
soft (Fill)

-620

SAND, dark brown
moist, soft (Fill)5
CLAY, dark yellowish brown (1 OYR
4/6), moist, medium stiff (Residual)

CLAY with gravel, dark yellowish - -
brown (1OYR 4/6), dry to moist, very
stiff, gravel is weathered limestone

CLAY with gravel, yellowish brown
(1OYR 5/6), moist, very stiff, medium
plasticity

-615

610

SPT refusal at 13.6 feet
(50/1.2"). Continuation of
borehole description in rock
log.

30



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTEC , ,LAA,>'E-"i'A'. ROCK LOG - Boring No. B-1057
Willia Wm eti & A~ i-tsý h•-

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532372.8 N; 628836.1 E 35.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 621.6 feet See Note A 7/7/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 13.6 feet Vertical J. Hoeft 7/7/06

20

25

30

£35

15-i

20•

254

30-

35-

40-

45-

50-

z
0 .

C-)

a,
0
U
a,

0

0)
C
a)

0)
C
a)

C'

(jlu,

CM

0 0
C"'C

C0~

'5

G .5

t)SC 3-13 -'r4

0
a6
CO

Reviewed by / Date

Lthology Remarks

1 -61 82 SWI R3

3j, 15,
Na, SI, Ti
3j, 10,
Na, SI, Ti

3j, 15,
Na, SI, Ti

A

B

2
5.1099 F R3

LIMESTONE (micrite) with calcareous shale
interbeds; medium gray (N5) and dark gray (N3);
slightly weathered to fresh; medium strong; strong
HCL reaction

- 20 feet: shale is wavy, and is 0.01-0.08 thick;
spacing averages 0.1-0.4 feet

- 24 feet: rip up clasts present

- 33 feet: shale is wavy 0.01-0,08 thick, spacing is
0.1-0.4 feet

13.6-35.2 feet: Good
fluid return

3 4.7 F R3

4 fl 1005.0 F R3

C

605

600

595

590

585

580

575

570

15.-19 100 F R31.6
i--i, - - - - ~--. -

Boring terminated at 35.2 feet

NOTE A: Water level data
Date - Depth (below ground surface)
7/9 - 5.8 feet

Page 1 of 1



SOIL LOGMFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart- Bellefonte COL Project; 6468061299
MACTE W A" (T SOIL LOG - Boring No. B-1058

WIh-n, & A-Lm,,& IC.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532351.3 N; 629027.4 E 65.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME550 620.2 feet See Note A 5/23/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical / , M. Osborne 5/25/06

0:

a)
*0.
0
a)
C,)

0
z

E
to

a
0

0

,-c

aCf

=o

>8-
100ý.E-

a)
(C

0

0)

CE

a)

SPT 2
8
7

18

-- I-I

-4------! -

SPT
2

5
6
7

18

ST 4 118
5L

10

15

20-

25-

t&- 1
4

Ibull.ljJ

0)
E

ML SILT with sand, dark brown (7.5YR
3/4), dry, stiff, trace gravel

620.2 LItnology

616.9 3.3

0.0

CHI-VII CLAY, yellowish brown (I10YR 5/6),
dry, stiff, trace manganese nodules

- 6.2 feet: becoming moist

CH CLAY, brown (7.5YR 4/4), moist, stiff

Remarks

S1R 7

612.4 7.8 Auger and SPT refusal at 7.8
feet. Continuation of
borehole description in rock
log.

Reviewed by / Date .)C * - Q. (f'

1s

0

620

615

610

605

-600

-595

Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONT 02-21-07,GPJ WVLAGDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

%MACTEC ROCK LOG - Boring No. B-1058
\Villi .. LOs & A-Ws In

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3Y) 1532351.3 N; 629027.4 E 65.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME550 620.2 feet See Note A 5/23/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 7.8 feet Vertical a Z. Osborne 5/25/06

6z

"5

U,

0
0,

0)

3)
-C

-C
0'

U) co~
'U,

-SI--

C)
05
0Z

0

C
0-

a.2

0.
L:1:

0

Lithology

Reviewed by / Date ~&c 3-L~-~?

Remarks

1 4.1143543
HW R2
to to

MW R3

2 ! 86 SW IR2

GJ

GJ

GJ

Ti

3 7.6 SW R2

LIMESTONE (packstone) interbedded with shale;
packstone is medium bluish gray (5B 5/1) and
shale is dark gray (N3); moderately to highly
weathered; weak to moderately strong; highly
fractured with clay seams along fractures and
bedding joints, fracture planes are <5-20*

LIMESTONE (micrite) interbedded with shale;

micrite is medium gray (N5) and shale is dark gray
(N3); slightly weathered; weak; fossils and
bioturbation visible; bedding is thin to very thin;
thin wackestone to packstone interbeds from 15-20
feet
- 13-20 feet: shale interbeds are finely laminated
with rip up clasts of limestone

- 20-30 feet: shale beds are thin (0.2 feet) with
spacings of 0.1-0.3 feet

- 27-28 feet: packstone interbed

- 28.7 feet: packstone bed 0.3 feet thick

- 30-35.3 feet: shale beds are thin to fine laminated
with rip up clasts

- 32 feet: some evidence of soft sediment
deformation

- 35.3-40.3 feet: shale beds become thicker,
bioturbated

- 40.3-43 feet: packstone interbedded with shale,
shale exhibits soft sediment deformation and
bioturbation

43-60 feet: shale thickness is thin to laminated with
spacings of 0.1-0.4 feet, rip up clasts

8.28 feet: Unconfined
Compression with
Stress/Strain Test

Good fluid return, dark
grey, 300 psi down
pressure

23.83 feet: Unconfined
Compression with
Stress/Strain Test

31.9 feet: Unconfined
Compression Test
short term poor fluid
return

Good fluid return

400 psi down pressure

0

Co

610

605

600

595

590

585

580

575

4 5.0 SW R2 A

5 4.0 SW I R2

6 491004.9 SW IR2

7 5.0 SW I R2

5.0
Page 1 of 2



ROCK LOG MFCWLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

*MACTEC ROCK LOG - Boring No. B-1058
Mfil- -6ll & fsiA-z-. I-

50

55-

0
z

C-)

8a)

0
a,,e

'I)
0)

a) 52

C

LUT-Lithology RemarksI -
1 UU I VV I Z

9 5.0 100•oSW IR2

100

Ti,

- 48.2-49.7 feet: packstone bed with shale
interbeds and micrite rip up clasts, grayish blue
(5PB 5/2) to dusky blue (5PB 3/2), fossils

- 50.5 feet: calcite vug 0.04 feet diameter

52.4 feet: micrite bed 0.3 feet thick with grayish
blue bioturbation
- 52.7 feet: shale bed 0.2 feet thick with some rip
up clasts

- 58.5 feet: shale beds thin to wavy, laminations
decrease

LIMESTONE (wackestone) interbedded with shale;
wackestone is medium gray (N5) and shale is dark
gray (N3); slightly weathered; weak
- 60.4 feet: calcite vug

- 63.2 feet: heavy bioturbation

-570

-565

-560

5.0 SW IR2

B

11 5.1,005.0

59.4 feet: Unconfined
Compression with
Stress/Strain Test
hydrocarbon odor,
sheen visible on
crystals through hand
lens
down pressure 200 psi,
drill fluid milky gray

SW IR2

Boring terminated at 65.2 feet

NOTE A: Water level data
Date - Depth (below ground surface)
Not measured

-k- rlvr

-550

-545

-540

535

/1

Page 2 of 2



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

*MACTECWA 'r - SOIL LOG - Boring No. B-1059
WilliDrilling~M

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total DepthHollow stem auger (8" OD)/ HQ core (3.8") 1532712.7 N; 628706.2 E 250 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 619 feet See Note A 5/12/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical J. Hoeft 5/17/06., e

Reviewed by/ Date D ( C '1 -' 1 - Q77

Lithology , , Rema

-615

- 6.7 feet: small pockets of sand and
weathered limestone clasts,
becomes more moist

-610

- 9.5-10 feet: angular gravel
9-10 feet: difficult drilling,
drilled through gravel lens

- II feet: color changes to brown
(7.5YR 4/4)

SPT refusal at 14 feet in
limestone bedrock. Rock
core casing placed at 13.5
feet. Continuation of
borehole description on rock
log.



RI~IK I CW r~4rC ai1 A PF~I ~FI I CFC1NT r~A~A7 C~P i e~i A (~flT 419fl1fl7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

rMACTEC ROCK LOG - Boring No. B-1059
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ HQ core (3.8") 1532712.7 N; 628706.2 E 250 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 619 feet See Note A 5112/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 14 feet Vertical J. Hoeft 5/17/06

U > e = Reviewed by /Date
(D .-- C )

0~ 00

ZS Lithology Remarks

15

20

25

30

35

40

45

50-

I. VV r_1Z

.95 toF to
-- R3j

2 729 SW R2.0 R 3to50 to F R3

3
5.0 SW R2

to5.0 to F R3

Bj, 10,
Wa, SI, Ti
Bj, 5, Wa,
SI, Ti

Bi, 10,
Wa, SI, Ti

Bj, 0-5,
Wa, SlI Op
8j, 15,
/a,
m-Sl, Ti

I j, 15,
Na', S1,

Ti-Op
1j, 15,

Wa, SI, Ti
Bj, 10,
Na, SI, Op
Bj, 5, Wa,
S, Op

Bj, 10,
Na, SI, Ti

1j, 10,
Na. SI, Ti

Bj, 15,
a, SI/Ro,

Ti

10, 10,
Wa, SI, Ti

4 5.0 F
R2
to

R3

B

5 5.0 R2
to

R3

LIMESTONE (micrite) with minor shale; micrite is
medium gray (N5) and shale is dark gray (N3) to
grayish black (N2); fresh to slightly weathered;
weak to medium strong; interbedded wackestone is
grayish blue (5PB 5/2) to medium gray (N5) in
color; strong HCL reaction
- 17.5-20.5 feet: zone of fracturing, clay lined
surfaces

- 20 feet: clay filled joint

LIMESTONE (wackestone) interbedded with shale;
wackestone is medium gray (N5) and shale is dark
gray (N3) to grayish black (N2); fresh; weak to
medium strong

- 31.7 feet: small (0.05 feet) spar filled void, angular
crystal faces

- 36.1-37.2 feet: zone of larger grain size, many
fossils, bioturbation

- 40-40.7 feet: wackestone and packstone bed,
abundant fossils, bioturbated

- 41.8 feet: slickensided joint (calcite cement)

-45.4 feet: poorly developed stylolites

LIMESTONE (micrite and packstone) with
interbedded shale; micrite is medium gray (N5) and
shale is dark gray (N3) to grayish black (N2); fresh;
weak to very weak; occasional sections of
wackestone interbeds of medium bluish gray (5PB
5/1) to medium gray (N5) in color; 30% shale

Casing set at 13.5 feet
(start of core Run#1)

Good fluid return
throughout boring

30.7 feet: Petrographic
Analysis (sample
PET- 1059F)

F

600

.595

-590

-585

-580

-575

570

6 U1005.0
R2
to
R3

3j, 10,
Na, Ro, Ti

7 5.0 100
5.0

R2
to
R3

3j, 20, St,
31, Ti,
flickensid,
Rake=45°.
aalcite
.ement

3j, 10,
Na, Ro/Si,
ri

i i F

8 5.0
R2
to
R3

2 3j, 5,
31, Ti

Wa,

C

9 100
R1
to
R2

Page 1 of 6



ROCK LOG MFC WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

4MACTEC PLA' ROCK LOG -Boring No. B-1059

.1) 0 Z5 tm_ a.-LZ >0) -a . M
0 = -- '8 -

.C. 0) 0 a •5 .. • O' Lithology Remarks

55-

60-

65-

70-

75-

80-

85-

90o

F /

10 -io 100 R3

11 . 100 R3

i l F

12 1 100
R1
to
R2

13 5•0 1005.0 R2

Jo, 40, P1,
Sm, Ti

Bj, 15,
Wa, SI, Ti

Bj, 10, PI,
Sm, Ti

Bj, 5, Wa,
S1, Ti

Bj, 10,
Wa, S1, Ti

Bj, 0, P1,
S1, Ti

Bi,10, Wa,
S1, Ti

BJ, 5, Wa,
Sm, Ti

Bj, 10,
Na, Sm,
Ti

Bj, 10, PI,
Sm, Ti

Bj, 10,
a, Sm,

3j, 5, P1,
Sm, Ti

Bj, 0-5, P1,
Sm, Op

,Bj, 10,ra, SI, Ti

C

- 56-57 feet: prominent shale bed, shale bed
thicknesses are 0.05 - 0.5 feet, shale is softer
(scratched by fingernail) and reacts with HCL
(weak)
- 57-60.2 feet: zone of interbedded packstone,
wackestone and micrite

SHALE (calcareous) interbedded with limestone
(micrite and wackestone); dark gray (N3); fresh:
medium strong; limestone is very thinly bedded
with spacings of 0.75-1.5 inches (average is 1 inch)
-61.1 feet: healed calcite fracture
- 63-64.5 feet: fossiliferous

- 65.6 to 80.2 feet: zone of higher percentage of
s shale (70%)
SHALE (calcareous) with interbedded limestone
(micrite); dark gray (N3); fresh; weak to very weak;
micrite is very thinly bedded; shale is very weak

SHALE (calcareous) with interbedded packstone;
shale is dark gray (N3) to grayish black (N2) and
packstone is medium gray (N5); fresh; weak;
packstone is very thinly bedded; occasional
sections of wackestone interbeds; visible fractures
of hairline size in shale sections
- 71.8-72.8 feet: packstone bed
- 72.9-78.4 feet: very thinly bedded

- 78.4-80.2 feet: shale bed, bedding becomes
irregular and disrupted, 0.5-3 inches of micrite
fragments in shale matrix, fresh, weak to very weak
- 79 feet: vertical fractures, trilobite cephalon at

.•,fracture - _ _.-SHALE (calcareous) with interbedded micrite;

shale is dark gray (N3) to grayish black (N2) and
micrite is medium gray (N5); weak to very weak;
fresh; incipient fractures in shale; occasional
wackestone interbeds; 70% shale

- 85.6 feet: shale has visible incipient fractures

- 88.6 feet: pyrite along slickensided surface

-560

-555

-550

-545

540

535

530

!I F

14 o100
5.0

R1
to
R2

15 1 100
R1
to
R2

81.6 feet: Petrographic
Analysis (sample
PET-1 059E)

i i IF

16 5.
5.0 100

R1
to
R2

R2
to
R3

LIMESTONE (packstone) with interbedded shale;
packstone is medium gray (N5) and shale is dark
gray (N3) to grayish black (N2); fresh; weak to very

Aweak; rock is rich in calcareous shale -
17 I 100 SHALE (calcareous) with interbedded micrite;

shale is dark gray (N3) to grayish black (N2) and
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ROCK LOGMFC WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

'MACTEC ROCK LOG - Boring No. B-1059

(U

95

100

C
2J•

Lithology
Remarks I

micrite is medium gray (N5); weak to very weak;
fresh; incipient fractures in shale; occasional
wackestone interbeds; 70% shale I
LIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5) and shale is dark gray
(N3) to grayish black (N2); fresh; weak to medium
strong; shale content increases with depth from
15-20% at the top to 30-40% at the bottom;
irregular and discontinuous bedding;
bioturbated/burrows; rock appears to be fragments
of limestone with shale filling; soft sediment
deformation

105-

110-

115-

120-

125

130-

- 107.5 feet: dark limestone and shale show small
fractures, both vertical and horizontal (may indicate

\some level of permeability) /-
SHALE interbedded with micrite; shale is dark gray
(N3) to grayish black (N2) and micrite is medium
gray (N5); fresh; weak to medium strong; 20%

\micrite /
LIMESTONE (wackestone and packstone)
interbedded with shale; limestone is medium gray
(N5) and shale is dark gray (N3) to grayish black
(N2); fresh; weak to very weak; 15% shale I-

520

.515

510

505

500

495

490

SHALE with limestone fragments; shale is dark
gray (N3) to grayish black (N2) and limestone is
medium gray (N5); fresh; weak to medium strong;
fragments comprise 20-25% f
LIMESTONE (micrite) interbedded with shale;
micrite is medium gray (N5) and shale is dark gray
(N3) to grayish black (N2); fresh; weak to very
,weak
LIMESTONE (micrite) interbedded with shale;
micrite is medium gray (N5) and shale is dark gray
(N3) to grayish black (N2); fresh; weak to medium
strong; shale is thinly bedded

- 123.5 feet: chert pod, little to no HCI reaction

- 127 feet: chert pod - little to no HCL reaction

- 129 feet: chert pod - little to no HCL reaction

- 130.8 feet: 0.05 feet thick black shale bed with
white calcite cement, fractured
- 131.2 feet: vertical fractures with strong
hydrocarbon odor and unknown green substance
with a vaseline-like consistency

120.8 feet:
Petrographic Analysis
(sample PET-1 059D)

I I i' AAr,

Page 3 of 6



ROCK LOG_MFC_WLAREV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC ROCK LOG - Boring No. B-1059~ xur.& ft¶O~fL~ I

a)

a) 0z
.3

0
0

00

0)

U)

a

'a)

0)

03 0
~000

o.S0

0

U)
Lithology

Rprnprka

135-

140-

145-

F

26 1 "1995.0

- 134.8 feet: chert

- 135.9 feet: small chert layer -0.1-0.7 feet thick,
1 black (NW), medium strong -

- 135.2 feet: 0.5 inch thick bed with coal-like I
I fragments, little to no HCI reaction, harder than I,llimestone

- 136 feet: small chert layer -0.1 - 0.7 feet thick;
Lmed um strong, black (N1)
LIMESTONE (micrite); medium gray (N5); fresh;
medium strong; little to no shale layers

134.7 feet:
Petrographic Analysis
(sample PET-1059C)

R3

T

27 10 1100 R3

F

28 5.- lO00 R3

150

155

29 1 o 100 R3

D

100

F

- 141.8 feet: small chert pod -0.05 feet thick

LIMESTONE (micrite) interbedded with shale;
micrite is medium gray (N5) and shale is dark gray
(N3) to grayish black (N2); fresh; medium strong;
shale beds are <0.1-0.2 inches thick with spacings
of 2-3 inches; 20% shale
LIMESTONE (micrite); medium gray (N5); fresh;
medium strong; minor interbedded shale: dark gray
(N3) to grayish black (N2); 5% shale

LIMESTONE (micrite with minor thinly bedded
wackestone) interbedded with shale; micrite is
medium gray (N5) and shale is dark gray (N3) to
grayish black (N2); fresh; medium strong; locally
bioturbated; 15% shale
- 165.1-165.8 feet: vertical fractures
- 166 to 166.8 feet: vertical fractures
- 167.5 feet: calcite cement-filled fracture
- 169.5 feet: poorly developed slickensides
- 171 feet: vertical fractures
-171.6 feet: calcite cement lining joint

-480

-475

-470

465

460

455

450

5.0

160

100

R3

31 5.0
5.0 R3

165
F

170-

32 1 -oI1005.0 R3

33 100 R3
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ROCK LOG MFC WLA REV BELLEFONTO3-19-07.GPJ WLA.GDT 4/20/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

AMACTEC ROCK LOG - Boring No. B-1059

175-

180

185

190-

195-

200-

205-

210-

0z

C-,

0,

o

rU

0
0

0)
C) ~ c .2
C =',~
a) (J1 a, -z

'a
(I) Li- -J

C

0
0)00

0~~

o0
00
Lna)

CM
0

0
CD

>a,.-
0,0

Lithology Remarks-•- .l-----4, _.__•emarks . .

F

34 1 ýo11005.0 R3

5.0 R3

i i F

36 4 985.0 R3

5.0¸5.037 100 R3

Bj, 10,
Wa, SI, Ti

Bj, 10,
Wa, S1. Ti,
calcite
iined
fracture
Bj, 10,
Wa, St, Ti

Bj, 5, Wa,
SI, Ti

Bj, 5, PI,
S), Ti

j, 15,
Na, SI, Ti

B,10.
Na, Sm,

8j, 15,
Na, SI. Ti

8j, 10,
Wa, Ro, T

Bj, 10,
a., SI

Bj, 15,
Va. Ro, T

Bj, 15,
Wa, Ro, T

Bj. 0. Wa.
SI, Ti

131 30,
Wa, SI,
Ti/Op

- 176.5 feet: calcite-lined fracture

- 184 feet: calcite cement-lined fracture

- 204.2 feet: calcite-lined fracture

D

440

-435

-430

-425

-420

415

410

F

38 55.•00 1005.0 R3

5.05.0•-100 R3

F

40

41

5-_ 100 R3

5.0 R3 LIMESTONE (micrite); medium gray (N5); fresh;
medium strong; very few shale beds of color dark
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ROCKLOG MFC WLA REV BELLEFONTO3-19-07.GPJ W1.A.GDT 4/20/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

WMACTEC ROCK LOG -Boring No. B-1059

U)

215-

220-

225

230

235

240

245

0 ,z

23
0

2:-
U)

0
0
U)

0

70
"U_

03
a
U)

T)

CWo, .
-I- ý

:L

a

AS U)
00

(.F0

0

(0

C
0

>U

LiLithology
Remarks

F Bj, 5, Wa,
SI, Ti

Bi, 20,
Wa, SI, Ti

5.042 100 R3

5.043•100 R3

F

R3

Fa, 30, P1,
St, Ti
Jo, 25,
Wa, SI, Ti

5.05.0 100

45I5.
15.0

100 R3

2
F

3j, 20,
Na, SI, Ti

3j, 5, Wa,
31. Ti
3j, 10,
Na. SI, Ti

3j, 10,
Na, Sm.
ri

gray (N3) to grayish black (N2): 5% shale
- 214.6 feet: light-colored limestone in fracture
-0,05 feet

- 218.4 feet: calcite cement lining fracture

- 224.9 feet: small reverse fault, slickensides
LIMESTONE (micrite with minor thinly bedded
wackestone) interbedded with shale; micrite is
medium gray (N5) and shale is dark gray (N3) to
grayish black (N2); fresh; medium strong; 15%
shale

- 229.9 feet: several small (<0.02 feet) calcite vugs

- 232.4 feet: vertical fractures

- 239.4-240.4 feet: big vertical fracture has slight
hydrocarbon odor

- 244.2 feet: strong hydrocarbon odor

LIMESTONE (micrite); light olive gray (5Y 5/2);

fresh; medium strong; 100% micrite
- 248 feet: stylolites

D

-400

-395

390

385

380

375

370

46 1 100 R3

5.0 R3

I- I F

3i, 10,
Na, Sm,
s3Ti

3j, 10,
a, S1, Ti

3j, 30, PI,
Sm, SI, Ti

3j. 15,
N/a, Ro

4815.0 99 R3

250 ý I I I 1 -
Boring terminated at 250.0 feet
NOTE A: Water level data
Date - Depth (below ground surface)
5/16 - 4.0 feet
5/17 - 7.6 feet
8/17 - 9.8 feet
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SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA,GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

*MACTECG .. ..;'W SOIL LOG - Boring No. B-1060
WillDrni llii & A-,T- 1,T,.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532444.1 N; 629267.9 E 176.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 75 621.7 feet See Note A 6/27/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical K. KRUG 7/6/06

0.
C)

Zj

a)
'a
E

0
z
-6

a,

E
(0)

U)

0*~
a) (0

a)

0

a)

.E

B•

> a)o .C

I-

a)

SPT1 3
S718

13

SPT
2

5
8
11

16.2

/;3
SPT 5 18

3

SPT 3
4 7

10' _ 10

ST 3S5PT 8 20

9

SPT 8
6 10 18

15 12

0)

0

.0

-J

0)
Cl-gýu)

L)
3w

0U

P~.

W 1:

CL CLAY with sand, strong brown
(7.5YR 4/6); dry, very stiff, few gravel

CL

5L

Reviewed by / Date 1)• c. •-"13- 17

618.2 3.5
CLAY with sand, yellowish brown
(1OYR 5/6 to 1OYR 5/8), moist, very
stiff, few gravel and organics

609.6 12.1
CLAY, brownish yellow (10YR 6/8),

moist, very stiff

- 13.5-13.9 feet: presence of gravel
and manganese oxide
- 14.0 feet: 13.9-16.4 feet: presence
of rock fragments 0.1 feet diameter

621.7 Lithology Remarksn n

620

615

610

605

600

595

20

25-

SPT
7

40/4' CrYS 2 10A4
~11 Cos 3 164 SPT and auger refusal at

16.4 feet. Continuation of
borehole description on rock
log.

ý' rl I. ________________________________________ L ______________________vv
Page 1 of 1



ROCK LOGMFCWLA REV BELLEFONT02-21-07.GPJ WLA. GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC ROCK LOG - Boring No. B-1060
W.li,,,,,&Lttr,, &A

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532444.1 N; 629267.9 E 176.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 75 621.7 feet See Note A 6/27/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /16.35 feet Vertical K. KRUG 7/6/06

b{c '>-t3 0?
4,

20•

6Z

15

0
a)

W
n,

tM

Cn C)

'4)C-H

C-
0
0

Reviewed by / Date

Lithology Remarks

0

>6

I 41833.5
SW IR2

LIMESTONE (wackestone and packstone) with
interbedded calcareous shale; wackestone and
packstone are greenish black (5BG 2.5/1) and
shale is black (2.5Y 2.5/1); slightly weathered to
fresh; weak to medium strong; shale is wavy,
undulatory, and wispy with fossils
- 20.4-22.4 feet: wackestone, fewer fossils

2 5._0 1100
5.0

F
R3

25

- 22.4-23.3 feet: shale thickens to 0.1V-0.2; spaced
0.01-0.1 feet apart; vugs

3 .0 84 F

30 R3

4 5.0
F

5 4.5590 F

A

IMESTONE (wackestone) with calcareous shale
interbeds; wackestone and micrite are greenish
black (5BG 2.5/1) and shale is black (2.5Y 2.5/1);
fresh; medium strong; in some areas wackestone
and micrite alternate
- 26.1-27.3 feet: wackestone, with 0.1 feet thick,
shale bed and rip-up clasts
- 27.3-29.3 feet: wackestone and micrite alternat;,
shale is 0.1-0.01 feet thick, spaced 0.01 to 0.3 feet
apart
- 29.3-30 feet: wackestone

- 30.0-35.7 feet: wackestone with diffuse shale
beds

LIMESTONE (micrite) with interbedded calcareous
shale; micrite is greenish black (5BG 2.5/1) shale is
black (2.5Y 2.5/1); fresh; medium strong

i i i -- R3

31.3 feet: Petrographic
Analysis (sample
PET-1060A)

Switched to new rig:
CME 75

-600

-595

-590

585

580

575

570

6 50 100 F

7 5ý.2 100o
5.0

10.F R3

8 1[- 100 F R3

9 L9- I 1oo F
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ROCK LOG MFCWLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC ROCK LOG - Boring No. B-1060
.... ... .. •IS , ....~lC

0

60

65

'70

75

80-

85-

90-

95

0
Z

0

2::'a)
0
I.)
a)

0
0

0)

a)
0)
a)

(0

F0) 0)0i 0
QC,
-n 00 _J

C.

0a

')
0)
D0

Lithology Remarks

10 1 1100 EF

11 1 925.0 F

i i 1- R3

- 58.6-60.7 feet: wackestone interbeds present

LIMESTONE (micrite) with interbedded wackestone
and calcareous shale; micrite and wackestone are
greenish black (5BG 2.5/1) and shale is black (2.5Y
2.5/1); fresh; medium strong

- 71.0-72.3 feet: alternating micrite and
wackestone

LIMESTONE (micrite) with interbedded calcareous
shale; micrite is greenish black (5BG 2.5/1) and
shale is black (2.5Y 2.5/1); fresh; medium strong

- 75.5-76.4 feet: fossil-rich zone

12 1 965.0 F

A

0

-565

560

555

550

545

540

535

530

13 150 965.0 F

jR3

14 2 1005.0 F SHALE; shale bed

15 1 965.0 F

1 1 1 R3

LIMESTONE (micrite) with calcareous shale
interbeds; micrite and wackestone are greenish
black (5BG 2.5/1) and shale is black (2.5Y 2. 5/1);
fresh; medium strong

LIMESTONE (wackestone) interbedded with
calcareous shale; micrite and wackestone are
greenish black (5BG 2.5/1) and shale is black (2.5Y
2.5/1); fresh; medium strong; shale beds are
0.001 -0.1 feet thick

- 94.6-96.0 feet: burrow features

5.0 F

B

17 5, 192 F
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ROCK LOG_MFC WLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107 "

Project Name and No.: NuStart - Bellefonte COL Proeect: 6468061299

AMACTEC ROCK LOG - Boring No. B-1060

1051

1157

120-120

1300

135-

0z

C

5~
0
U,

0a
7j6

U,
U, 0D

I? Mn0
Q _J

00
0
_o)

CD
Lithology Remarks

"I,

18 1 985.0 F

19 1 100 F

1 I 1 R3

20 1 100 F

21 5.0o 1005.0
F

- 99.3 feet: large calcite vug

- 108 feet: occasional calcite-healed fractures

- 114 feet: bioturbation

LIMESTONE (wackestone and packstone)
interbedded with calcareous shale; micrite and
wackestone are greenish black (5BG 2.5/1) and
shale is black (2.5Y 2.5/1); fresh; medium strong;
rip up clasts; calcite infill in vug shapes

LIMESTONE (wackestone) interbedded with
calcareous shale; wackestone is greenish black
(5BG 2.5/1) and shale is black (2.5Y 2.5/1); fresh;
medium strong

09

525

520

515

510

505

500

495

-490

I I R3 B

22 1 1005.0 F

23 5.1 100
5.01 F

-1 1 R3

24724 147 94 F

25
4.6
5.0 92 F
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ROCK LOG_MFC_WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Proeect: 6468061299

iMACTEC A ROCK LOG - Boring No. B-1060
W-iihm U1l0 & A+-cias. inC.

0)

140

145

150

155-

160-

165-

170-

175i

0z

0)

0
0)

C

0
a n 0

0ý

M 0M0
500"D

C

0)
0
0
0)
(5

0

-485

Lithology RRmarko
- + F F,,)o ,~ r

26 1 100 F5.0

27 1 1001 F

1 1R3

5.028 100 F

5.2 F

I 1 R3 B

30 1 98 F

LIMESTONE (packstone) interbedded with thin
calcareous shale; packstone is greenish black

-• (5BG 2.5/1)) and shale is black (2.5Y 2.5/1); fresh; /-
\medium strong; calcite infill common
LIMESTONE (wackestone and micrite) interbedded
with calcareous shale; micrite and wackestone are
greenish black (5BG 2.5/1) and shale is black (2.5Y
2.5/1); fresh; medium strong; rip-up clasts
associated with shale; shale beds are thin and
spaced 0.01 -0.3 feet apart; shale is wavy

LIMESTONE (packstone and wackestone) with
interwoven shale; micrite and wackestone are
greenish black (5BG 2.5/1) and shale is black (2.5Y
2.5/1); fresh; medium strong; no bedding
discernable; fossil rich; rip-up clasts associated
with shale; shale is thin to wispy; packstone and
wackestone -50% and shale -50%

- 160 feet: high angle joint, 750

LIMESTONE (wackestone) interbedded with shale;
micrite and wackestone are greenish black (5BG
2.5/1) and shale is black (2.5Y 2.5/1); fresh;
medium strong

480

475

470

465

460

-455

-450

/Jo, 75,
Afa, Ro, T

31 L 995.0 F R3

159.5-166.5 feet: lost
most of the circulation
fluid (60%)

166.5-176.5 feet: very
little fluid return

PVC: 4 inch 0. D. set
for Packer testing

4.932 1 98 F

i 1 R3

33 1 945.94 F
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ROCK LOG MFC WILA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12t07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

_MA.TEC ROCK LOG - Boring No. B-1060
Willi. Lcltl &A -10 1-c

oa) S.. S) .2Q-o 0

73 (D Z D : . :3 • • Lithology R em rk

ir)- - ~ Remarks

- Boring terminated at 176.5 feet -445

NOTE A: Water level data
Date - Depth (below ground surface)

180 7/5 - 13.7 feet
7/6 - 15.3 feet
8/17 - 16.0 feet

-440

185-

435

1904

-430

195-

-425

200

-420

2054

-415

210-

2410

215

Page 5 of 5



SOIL LOGMFC WLA REVISED BELLEFONT02-21-07.GPJ WVA.GDT 3113107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTECWLA- ',-' SOIL LOG - Boring No. B-1060P
\Miliam Utll & A-wi-cS In-

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532438,3 N; 629268-5 E 31.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 621.7 feet See Note A 7/10/06

Sampling Method Borehole Inclination Logged by Date Completed
Vertical K. KRUG 7/10/06

E
(0

6
z
06

Reviewed by / Date bq(- " [;-. C,
Z) F

80

620

5 Soil sampling not conducted. Refer
to boring B-1 060 for soil profile.

Boring located 5 feet from
B-1 060

-615

-610
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Project Name and No.: NuStart - Bellefonte COL Protect: 6468061299

*MACTEC ROCK LOG - Boring No. B-1060F
\Yiiam Lhtts& *,CIaC-, In.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532438.3 N; 629268.5 E 31.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVOD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 621.7 feet See Note A 7/10/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 16.1 feet Vertical K. KRUG 7/10/06

20

25

30

35

40

45

50-

55-

0
I,"

00,

0)
aL)
.0

0): 0)
-6 0

05,

0,b
._a)

0

'B)
0

"c:
C0

~-605

Reviewed by / Date

Lithology Remarks

I
5.3 SWI 2

7to to
R3

3j, 15,
Na, Ro,
Dp

3j, 5, Wa,
Ro, Op

P-S

LIMESTONE (packstone and wackestone) with
interbedded calcareous shale; limestone is
greenish gray (Gley 1 6/1) and shale is black (Gley
1 2.5/0); fresh to slightly weathered; weak to
medium strong; shale is less than 0.01 feet thick

1 with spacings of less than 0.2 feet, shale is
\onplanar and interwoven with rip-up clasts .

LIMESTONE (wackestone) interbedded with
calcareous shale; shale is dark gray (7.5YR 4/1);
fresh to slightly weathered; medium strong; shale

1 is less than 0.01 feet thick with spacings of
10.001-0.2 feet and is wavy with stylolitic features; I
Icalcite infills present I
LIMESTONE (alternating micrite, wackestone and
packstone) interbedded with calcareous shale;
shale is black (Gley 1 2.5/0); fresh; weak to
medium strong; shale is wispy and undulatory with
interwoven, less than 0.01 feet-thick, globular
layers
- 23.6-31.4 feet: calcite infill

F P-S analysis was
conducted over the
length of cored section2 5.0 USRF R3

3 1 76 F
R2
to
R3

_______ 4--i
Boring terminated at 31.3 feet

NOTE A: Water level data (from B-1 060)
Date - Depth (below ground surface)
7/5 - 13.7 feet
7/6 - 15.3 feet
8/17- 16.0 feet

600

595

590

585

-580

-575

-570
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~OiI tOn MFC ~MARi\/IS~fl REII~FONT07-S'1-07OPi WIAnOT ~i1~0fl7
...... LOG. M ............................................... 3/0

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC ,LA SOIL LOG - Boring No. B-1061

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" CD)/ HQ core (3.8") 1532124.2 N; 629092.1 E 75.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 630.2 feet See Note A 6/8/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical K. KRUG 6/9/06

U)
U)

U)

0

0-

E)

0
z

V)

U)

U) CD

>U )
o •.c

U)

0
21-2 o)

I.-

SPT 3
5
7

18

3SPT

S2T 4 24
5 5

SPT
3

3
7

50/7"
13.2

......... .........

10-

15-

20-

25-

a
0
0

-J

CH

U)

=Cl

Reviewed by / Date D' ". I'll-

697 7 96

0 z

T- 630

25
CH CLAY, yellowish brown (10YR 5/8),

moist, stiff, trace manganese clasts
and organics

Lithology

626.5
CL

CLAY, brownish yellow (10YR 6/6) to
dark yellowish brown (1OYR 4/4),
moist, stiff, few rock clasts, trace
manganese clasts

3.7J--

7.0623.2

630.2 0.0 Remarks

GO 6212 6 clayey GRAVEL, dark yellowish
brown (10YR 4/4), moist, hard

7.6/-

3 7 r" "'

Q7

..... i
SPT refusal at 7.6 feet.
Continuation of borehole
description in rock log.

-625

-620

615

-610

605

CLAY, dark yellowish brown (11 YR
4/6), dry, stiff, contains clasts of
limestone

,3U
Page 1 of 1



ROCK LOGMFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
I " fl~r~ROCK LOG - Boring No. B-1061J~ MACTEC 4,-

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/HQ core (3.8") 1532124.2 N; 629092.1 E 75.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 630.2 feet See Note A 6/8/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 6.63 inch O.D. / 7.6 feet Vertical K. KRUG 6/9/06

DC 3-

a,

10

15

20-

25-

30-

35-

40-

45-

0Z
a.,

0,

0)
a

a)
0)
a)

~,
0

CJ2CO .a
a~ a,

0
a)

0

0 on
a)
CD

cr

Reviewed by / Date

Lithology Rpm~rký
*-~r-~

4
-~ ~ . - -

1

2

1.6
2.0

1.2
5.0

0

0

CW
to

HW

F

R1
to

R3

R3

3 0 835.0 F R3

Jo, 19,
Wa, Ro, T

LIMESTONE (micrite) with pockets of completely
weathered rock (soil consistency) interbedded with
calcareous shale; micrite is bluish gray (Gley 2
5/1)) and shale is dark greenish gray (Gley 2 4/1);
shales are spaced 0.6-0.1 feet apart in bands
0.2-0.01 feet thick; weathering ranges from
moderately weathered rock fragments to
completely weathered; very weak rock to
moderately weathered; potential soil-filled pockets
between 7.6 and 14.6 feet

4
4.9 93
5.0

LIMESTONE (micrite) with interbeds of shale;
medium gray (N5) to grayish black (N2); fresh;
moderately strong; shale beds are irregularly
spaced, wavy and irregular in structure

- 26.1 feet: slickensides

Possible soil filled void
at depths 7.6-8.0 feet
and 9.0-9.6 feet
fluid recovery good,
brown

BHTV and NG analysis
were conducted over
the length of cored
section

fluid recovery good

34.5-40.5 feet:
abundant
drilling-induced
discontinuities

0-0

620

615

610

605

HT1-
F R3

5 5.0
5.0 94

NG

USR

6 4.9
5.0 98

F R3

7 5.0

- 33.4 feet: calcite filled vugs
- 34-51 feet: calcareous shale beds becoming thin
to medium bedded

- 45-48.5 feet: calcareous shale layers spacing
increases with large limestone bands

-600

-595

-590

-585

8 5.0

F IR3

9 100
Page 1 of 2



ROCK LOGMFCWLA REV BELLEFONT 02-21-07.GPJ WLAGDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

NMACTEC ROCK LOG -Boring No. B-1061
.MC E "-m Lt W- 1.

a)
'a,

a
a,
0

0
z

a)

03:

0)
C
a,

0)
a,
Co F-

0

-J

0

wLithology

- 51.4-56 feet: fossils or rip up structures increase;
shale beds decrease in thickness and occurrence

- 63.6-75.2 feet: shale bands become more
discernable

- 66.6 feet: calcite filled vug

PVC: 4 inch 0. D.
installed after drilling for
BHTV test

NOTE A: Water level data
Date - Depth (below ground surface)
6/7 - 12.6 feet
6/12 - 22.6 feet

Page 2 of 2



SOIL LOGMFC WLA REVISED BELLEFONT02-21-07-GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

fMACTEC , , SOIL LOG - Boring No. B-1062
WiuimLllim. ýW A -ile. h

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532323.8 N; 629378.9 E 150.8 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 627.7 feet See Note A 5/14/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 5/16/06

a)

a)
6)

ai)
'a
E

06z
06

a)

(n

6)
E)z6) i

(C6o
E3

0)

JC

6)

5
SPT 6 18
1 10

ST 5 18
47

ST 43SP 6 18

7

SPT •I••• A %Z

0( 6)

U)
a".
>..C

627 7

b9c *3-~3--(Sj

-27-
CL sandy CLAY, yellowish brown (10YR

5/4), dry, very stiff to stiff, trace black
nodules (Fill/disturbed)

Reviewed by / Date

622.2 5.5
CH sandy CLAY, brownish yellow (1OYR

6/6), moist, stiff (Residual)

616 6

0

>
Lithology nn

__ *..- I Auger and SPT refusal at 8.9
feet. Continuation of boring
description on rock log.

Remarks

625

620

-615

-610

605

-600

30
Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC ROCK LOG - Boring No. B-1062

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532323.8 N; 629378.9 E 150.8 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 627.7 feet See Note A 5/14/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. /23.5 feet Vertical J. Howard 5/16/06

D~c 3-13..Cf7

Z

10

15

20

25-

30-

35,

40-

45.

Zz (U
0
a)

0 a, .0
0)

Si) Z _-9

0J

a5,0
00

00
0
75

Lithology

Reviewed by / Date

Remarks

19.23.5 NR NR

2 2.31 NR INR

LIMESTONE (micrite) with interbeds of shale; gray
to medium bluish gray (5B 5/1) and medium dark
gray shale (N4); highly to completely weathered;
very weak to friable; 0.4-1.0 feet intervals of
residual soil and gravel brownish yellow (10YR 6/6)
to yellowish brown (lOYR 5/8); moist; stiff

- 14.7-21.9 feet: soil-filled cavity

- 21.9-22.8 feet: highly fractured
- 22.8-23.3 feet: clay infill of limestone fractures

- 23.3-29.5 feet: zone without shale interbeds

LIMESTONE (wackestone) with shale interbeds;
medium bluish gray (5B 5/1); moderately
weathered to fresh; medium strong to strong

- 29.5-35.6 feet: fossil shell fragments

LIMESTONE (wackestone); medium bluish gray
(5B 5/1); fresh; medium strong to strong; minor
subplanar shale interbeds (< 5%)

core loss from 13-14.1
feet

14.7-16.2 feet: SPT
test conducted with
blow counts of 4-5-7
and 18 inches of
recovery
16.2-21.9 feet: augered
to firm material to set
casing at 23.5 feet.

fair to good fluid return
to bottom of boring

3 2.3
3.6 8

HW
to

MW
R3

4 5.8
MW R3

to to
SW R4 USF

a0

615

610

605

600

595

590

585

580

5 L- 52 I R350 to F

6 '.1985.0 F R3

7 5.0 F R3 - 42.6 feet: calcite crystals

8 100 R35.2 to F
Page 1 of 4



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLAGDT 3/12/07

Project Name and No.: NuStart- Bellefonte COL Project; 6468061299

SMACTEC 9L A-.
Will-m Ut.,ti & A,-iatcs. 1-.

ROCK LOG - Boring No. B-1062

50

551

60

65

70

75

80-

85-

0z

0

a)

8

U-

0)"

0

C
'C
0)
ci,

to a)

o
0

.5,
0

0-1

=.

w0
0)
0
0o

0)
(.9 Lithology Remarks

-+--+-+-+-~-I~---,*~ ,-~ I F r

9

10

11

12

13

14

15

16

5.0
5.0

4.4
5.0

5.0

5.0

5.0
5.1

5.0
5.0

5.0
5.0

5.0
5.0

92

62

60

51

100

96

100

98

SW
to F

MW
to

SW

MW

HW
to

MW

SW
to F

SW
to F

F

F

3j, 10, PI,
31

3j, 5, Pl,
ýo

-

--uJ

S575

570

3j, Wa, SI
3j, 5, PI, S

USR

Je, 10,
N/a, Ro

Bj, 15, PI,
Sm
ve, 60,
Wa, Ro

Bj, 5, PI,
Sm

Bi. 10, Pl,
Ro
Bj, 15, PI,
Ro

- 61.3-62.8 feet: brecciated

- 67-70 feet: fossiliferous limestone
- 67.6-67.8 feet: high angle joint (70-85°)
- 68-69.5 feet: high angle joint (85-90°)

565

560

-555

-550

-545

540

Bj, 10, PI,
Ro

Bj, 10,
Wa, SI

Bj, 10, PI,
Sm

R4

R5

R5

A

3j, 5, PI, S

3j, 10, P1,

3j, 10, Pl,
31

I

Page 2 of 4



ROCK LOGMFCGVI-AREV BELLEFONT 02-21-07.GPJ VILA.GOT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

-MACTEC "" -'
Willi- Lnii & ̂ s I ..s,[

ROCK LOG - Boring No. B-1062

al)

90

95

100

105

110

115

120-

125

0z

(-3

a,"0
U

0
0 S) 0'

a,

0-
0

Mn0
in

80.
00 0

0
a)
(D9 Lithology Remarks

17

18

19

20

21

22

23

24

b.U

4.8
5.0

5.0
5.0

5.0
5.0

5.1

5.0

5.0

5.0

5.0

74

96

100

100

100

32

100

100

SW
to F

F

F

F

MW

MW
to F

F

F

3j, 10,
Wa, SI

Bj, 10, PI,
SI

BE, 5, PI, 5

Bj, 5, Wa,
SI

Ve, 90-75,
VR

- 90.9-92.1 feet: high angle joint (90°)

- 111.2-116 feet: 5 feet vertical fracture (90°-75°)

- 116-119.6 feet: vertical fracture

- 121-126 feet: with small calcite crystals

C
0

535

530

525

520

515

510

505

500

A

Bi. 10,

Page 3 of 4



ROCK LOG MFC VLA REV BELLEFONT 02-21-07.GPJ VLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Prolect: 6468061299

AMACTEC ROCK LOG - Boring No. B-1062

10-

135-

140

145-

150

155

160

165

0
Q,

a,
0
za

0
a

0)

.a 0)
(U a,
U,

=0)

-a,

0

-J

00C'

5 00

me

ZA

C0

Q)
[U-•.Lithology

480

NOTE A: Water level data
Date - Depth (below ground surface)
5/18 - 48.7 feet
5/25 - 48.7 feet

-470

465

-460

Page 4 of 4



SOIL LOGMFCWLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Proiect; 6468061299

AMACTEC KLA ,> SOIL LOG - Boring No. B-1063WMACTEC s,,,, A,
\Wih-a w•un & A-s.-ý.es 1-c

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1531925.4 N; 628928.3 E 50.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 634.7 feet See Note A 5/15/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical A. Tillery 5/16/06

0

0
0

6

z

a)

U)2

0

~0

0(0 >0

0)

0
C.,
0

0.

.0

E
ca
U)

I-

0c
-C

ii 4-+-+ F-~-F-~-

SPT 2 0

2

5

10

15

20-

25-

/ SPT 2
2L 10/0J

6

0
:F;

-J 0
1)."',CH CLAY, yellowish brown (10YR 5/6),

moist, medium stiff, trace sand, trace
angular gravel

634.7

OH
631.0 3.7

630.7 CLAY with gravel, very light gray
(N8) mottled to white and gray,
moist, soft, gravels subrounded,
weathered limestone, reacts with HCI

Lithology

Reviewed by / Date P-S- 311"5-07

o0 Remarks

No recovery in SPT-1

SPT and auger refusal at 4.0
feet. Continuation of
borehole in rock log.

0

630

625

620

615

610

605
Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

9MACTEC .... ROCK LOG - Boring No. B-1063
Vli- LW6. & Ae$oija-e. IJ.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3) 1531925.4 N; 628928.3 E 50.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 634.7 feet See Note A 5/15/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 4 feet Vertical A. Tillery 5/16/06

a-0
z 0a

a)

U)

-c0
C/,~
-a)

0 0 00 o

00

'C

._
o)

Lithology

3

fls-( ~rcy'Reviewed by / Date

Remarks

1
L6 100 F

R3
to
R4

2 4.9 F
R3
to

R4

LIMESTONE (micrite) interbedded with shale;
micrite is medium gray (N5) and shale is blackish
gray (N2); fresh; medium stong to strong; sections
of bioturbation

- 4-13.5 feet: shale beds 0.01-0.2 feet thick and
constitute -20% of the rock, stylolites, wavy

LIMESTONE (micrite and wackestone) interbedded
with shale; micrite is medium gray (N5) and shale
is grayish black (N2); fresh; medium stong to
strong;

-13.5-28.5 feet: shale beds are thicker (0.01-0.4
feet) and constitute -40% of the rock

- 19-34 feet: bioturbation common

Good fluid returns,
milky white

down pressure gage
non-operable

5.0
5.03 100 F

R3
to

R4

4 5_ 1005.0 F
R3
to
R4

fluid return good, light
grey to white

C0

630

625

620

615

610

605

600

595

USR

5 100 F
R3
to
R4

- 27-31 feet: increasingly fossiliferous with depth

- 28.5-34 feet: much less shale (-20%), more
coarse grained section

6 5.0 F
R3
to
R4

7 5.0 F
R3
to

R4

LIMESTONE (wackestone) interbedded with shale;
limestone is medium light gray (N6) and shale is
dark gray (N3); fresh; medium strong to strong;
limestone grades from wackestone to micrite; all
fractures occur in shale
- 34.8-35.2 feet: fossilliferous zone
- 37.5 feet: sparry calcite vugs

- 34-45.6 feet: shale is thin, less than 0.01 feet and
constitutes -10% of the rock
- 40 feet calcite vug

8 E 100
5.01 F

R3
to

R4

Page 1 of 2



ROCK LOGMC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

*MACTEC PFLA-4', ROCK LOG - Boring No. B-1063.....n L !t, 7 l ,oI ,sI

0

45

50-

55-

60-

65-

70-

75-

80-

0zZ

Q

0

C,

8I
0
a

Di

C
Di

1)

.5
C

C
0
I-,mc

0
0-J

= ~
0(Cm

cii
-~

.2
v

00

')

0
.)

(9
Lithology Remarks

9

10

5.0
5.0

1.7
1. 7

100

100

F
R3
to
R4 Bj, 10, PI,

Sm, caucit
-oating
Bj, 10, PI,
Sm

JSF

- 45.6-46.9 feet: coarse grained section with oolites
(rounded fragments) with crystals on interior
- 46.9 feet: shale layer 0.2 feet thick
- 47.1-50.2 feet: shale is very thin with only 2 beds
0.1 feet thick

F
R3
to

,R4
Boring terminated at 50.2 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/16 - 3.1 feet

0

590

585

580

575

570

565

560

555
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SOIL LOGMFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

fMACTEC"W-LA 4 ,,' SOIL LOG - Boring No. B-1064

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3Y) 1532447.5 N; 628574.8 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 623.9 feet See Note A 5/24/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/NQ core Vertical J. Hoeft j 5/25/06

~1)

0~
a)

a)
'a

6
z
oa

(0
U)3

D.)0Co
a) (

a)

aJ

0~

E
2f.3~1G

-620

- 4.5 feet: small (-0.1 feet) layer,
i.4 very dark gray (7.5YR 3/1)

- - organic roots at base of SPT-2 -

CLAY, dark yellowish brown (1OYR
4/6), moist, very stiff, trace limestone
gravel, trace manganese nodules

615

feet.

description in rock log.

25

.595



PC)CI( I (IC. UIC III) A U)F)I P~I I ~C~I~JT ()2.~1Jl7 C~P I IA) A (~flT AI))1A7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MACTEC .. ROCK LOG - Boring No. B-1 064

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/NQ core (3") 1532447.5 N; 628574.8 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 623.9 feet See Note A 5/24/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 13.7 feet Vertical J. Hoeft 5/25/06

C

U)

15

20

25-1

30

35-

40-J

45

0z

U

a)
>,

0

0)

U)

Co
-0

.0
0 _J

. nL
00

'E

_0
0

Reviewed by ! Date

.0

m 1
Lithology R•m•rkq

. . i....l -.I...l I
2.6 S R2100 R2

2 ý-g 1001I R25. 1 to F

3 -965.0 F R2

4 4.6~89 F R2

04

to, 5, Wa,•1, Op

io, 10,
Na/Si, SI,
Dp
Jo, 5, Wa,
3m, Op

3j/Mb, 5,
Na, Sm,
)p

3i/Mb, 5,
Na, SI, Ti

3j/Mb, 10,
Na, Si, Ti

3j/Mb, 15,
Na, SI, Ti

3j/Mb, 10,
Na, SI, Ti

10, 70,
•i/Wa, SI,

ri/op
Jo, 70,
'i/Wa, Ro,
rIPop

3j/Mb, 10,
Na, SI, Ti

3j/Mb, 15,
Na, Sm

I~i

B

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3) to grayish black (N2); fresh to
slightly weathered; weak; occasional wackestone
layers of color medium bluish gray (5B 5/1)
- 14.6 feet: fossiliferous section -0.2 feet thick
- 14.8 feet: vug 0.02 x 0.05 feet
- Clay-filled fractures from 16-19 feet
- 16.2 and 18 feet: clay-filled fractures

- 20.4-31.3 feet: shale-rich section, beds are <
0.02-0.3 feet thick (average of 0.06 feet), becoming
fresh
- 22.5 feet: bioturbation, rip-upclasts

- 23.6 feet: wackestone layer 0.1 feet thick
- 24.3 feet: wackestone layer 0.05 feet thick
- 24.9 feet: bioturbation

- 31.3-35 feet: occasional shale beds, shale beds
are 0.02-0.05 feet thick with spacings of 0.01-0.3
feet
- 32 feet: some shale layers show incipient
fractures

- 35-46.6 feet: shale beds are 0.01-0.03 feet with
spacings of 0.05-0.35 feet
- 35.9 feet: high angle fractures, some with calcite
crystals or clay coatings

-46.6-50 feet: thin (0.01-0.02 feet) calcareous shale
beds with spacings of 0.01-0.2 feet.

- 48.6-48.9 feet: wackestone interbeds -0.6-0.2
feet with spacings of 0.05-0.2 feet

First core run begun at
13.7 feet.

6 ý1005.0 F R2

-605

-600

-595

-590

585

580

575

570

/
/

7 !-L 100 F R2

8 5.01 F R2

9
34

92 F R2

50 d
Boring terminated at 50 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/24 - 5.6 feet
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SOIL LOGMFCWLA REVISED 6ELLEFON1 03-19C7.GPJ WLA.GD'r 4/24/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

N'MACTEC WLA & SOIL LOG - Boring No. B-1065
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ NQ core (3") 1532496.4 N; 629393.6 E 41.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started

MACTEC (Warren) / CME 45 628.1 feet See Note A 7/9/06
Sampling Method Borehole Inclination Logged by Date Completed

Split Spoon/ NQ core Vertical J. Howard 7/9/06

a)

a)

a)

(/)

6z

CL

E
M0

a)

*0a)
0
F 05

L).

a)

0
U
a)

E
0)
C-

o)

5SPT 8 15
8

I I I I i I

SPT
3

2
4
5

12

ASPT4

3
2
5

10

SPT 23 8
4

S6F 2 14
5

-_J

CL

r')? 1

DRc • , .9-Q7

s0

Reviewed by / Date

CL CLAY with sand, dark grayish brown
(1OYR 4/2), moist, stiff to medium
stiff, trace organics

a)

a..-

iC,

11e,~A JI

628.1 Lithology
0.0

Remarks

617.6 10.5
CL CLAY with sand, brownish yellow

(10YR 6/6), moist, medium stiff
(Residual)

CLAY with sand, yellowish brown
(10YR 5/6), dry, very stiff (Fill)

>

625

620

615

610

605

600

111 IISPT
7

3
40

50/6"

111111
r1i 6 165 16514 GC GRAVEL with clay, medium dark
610.6 gray (N4), moist, very hard

-- • (weathered limestone)
17,5 SPT and auger refusal at

17.5 feet. Continuation of
borehole description in rock
log.

20

25

ov
Page 1 of 1



ROCK LOGMFC WLAREV BELLEFONT 03-19-07.GPJ WLA GDT 4/24/07

Project Name and No,: NuStart - Bellefonte COL Project; 6468061299

7MACTEC ROCK LOG - Boring No. B-1065
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ NQ core (3) 1532496.4 N; 629393.6 E 41.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started

MACTEC (Warren) / CME 45 628.1 feet See Note A 7/9/06
Casing Size and Depth Borehole Inclination Logged by Date Completed

NW: 3.5 inch 0.D./17.5 feet Vertical J. Howard 7/9/06

Dsc ;-9-07

20

25

30

z
'5

(~.QA.Aj

8

M)

a)
Co

a, )

'a)
0• ~0

0~~ Lithology

Reviewed by / Date

Remarks

1
2.0
2.8 25

HW
to

MW

R1
to
R3

2 5.0 MW
R2
to
R3

LIMESTONE (micrite); medium gray (N5);
moderately to highly weathered; extremely weak to
medium strong; trace bioturbation and shell
fragments
- 17.5-36 feet: shale beds are moderately thin to
thin with spacings of 0.1-0.5 feet
- 20.1-20.6 feet: clay filling
- 20.3-25.3 feet: clay filling along bedding 0.1-0.6
feet thick

- 24.4-24.5 feet: clay filling
- 25.3-36 feet: increase in bioturbation and
fossiliferous limestone

- 27.7-27.9 feet: clay filling

20 feet: fluid loss

3 42 MW
R2
to

R3

USR

4 __ 48
5.0 HW

R2
to
R3

35

40

5 1 68
5.0

SW

to F

F

R3

R4

SHALE with interbedded micrite; medium dark gray
(N4); moderately weathered; medium strong; 70%
shale

C
0

610

605

600

595

590

585

580

575

LIMESTONE (packstone); medium gray (N5), fresh
to slightly weathered; strong; packstone is highly
fossiliferous

6 11.2 O
Boring terminated at 41.5 feet

NOTE A: Water level data
Date - Depth (below ground surface)
7/10 - 21.9 feet

45.

50'

55
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Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

MACTEC WA-1 SOIL LOG - Boring No. B-1066

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532293.3 N; 629209.1 E 124.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 550 626.4 feet See Note A 5/23/06

Sampling Method Borehole Inclination Logged by Date Complet
Split Spoon/ NQ core Vertical J. Howard 5/25/06

z :F I

a' • • - • Reviewed by /Date L)- - - .. f
0D (D 0) S

8 C 3 o S 0

a)a) ' ~ ~ r'/

CO ..£ ' = . 6264 Lithology Remarksc o 0: i n ;. . 6 2 6 4 0 .0

ed

SPT
22
17
8

18

4
SPT 5 18
2 5

5

7 18

11

10

15

20

25

30

SPT 11
S8

-4T]50/4" 15
i I I

GCU sandy RUAVEL witn clay, gray
brown, dry, medium dense (Fill)

624.2 2.2
CH

O•

6166

CLAY, strong brown (7.5YR 518),
moist, stiff to very stiff (Residual)

SPT refusal at 9.5 feet.
Continuation of borehole
description on rock log.

0

625

620

615

610

605

600
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ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ VVMA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

*MACTEC WROCK LOG - Boring No. B-1066
Williý LUttm & A~it- 1, In

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532293.3 N; 629209.1 E 124.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 550 626.4 feet See Note A 5/23/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 6.63 inch O.D. /9.8 feet Vertical J. Howard 5/25/06

U

U)
0z n,

0•

C

U)

'L)'

C,

U)
0

'7i 00

Reviewed by! Date " • I- -' ?
0

0
(0

a

0U

Lithology Remarks

1
0.8
4.1 19.51 RS INR

LIMESTONE (wackestone) with interbeds of shale;
medium gray (N6) with dark gray (N2); moderately
to highly weathered; medium strong to weak; thin
laminations of shale with diffuse boundaries in
micrite matrix; weathering along low and high angle
discontinuities; clay filling to 0.1 feet; clay coatings

-615

-6102 51. RS INR

LIMESTONE (wackestone) with shale interbeds;
medium gray (N6); weathered to fresh; medium
strong; shale beds are thin

- 20.2 feet: clay filled bedding joint
3 HW

R2
to
R3

4 ! 76
MW
to

SW
R3 USR

5 5.2 MW
5.2 to

SW
R3

6 685.0

- 25.8-26.8 feet: fossiliferous

- 26.8-30 feet: shale layers are thicker, up to 1 inch
thick
- 28.3 feet: open spars with calcite

- 30-37.5 feet: shale beds are as thick as 0.5 feet
spaced every 3 inches

- 35-38 feet: highly weathered

- 37.5-45 feet: shale beds are thin to very thin,
spaced 0.5 feet apart, bioturbation, shale beds are
heavily weathered

- 45-51 feet: shale beds are very thin to moderately
thin occuring every 0.1 feet

605

600

.595

-590

-585

-580

HW IR2
35.4 feet: lost fluid
return

7 4.8965.0
F R4

F R3
8 4"156 A

HW R2
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ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

0MAGTEC TP ,,ROCK LOG - Boring No. B-1066

50.

55-

60-

0z
8

.0
CY)

-
.ý M~

C
0

> t
Lithology

.9 5.0 86 1 F IR31 - 51-55 feet: shale beds are moderately thin to thin
occuring every 0.1-0.5 feet

-575

- 54.1 feet: fossiliferous limestone layer

- 55-61 feet: shale beds are very thin to thin and
occur every 0.1-0.3 feet

-570
LIMESTONE (micrite) with interbeds of shale and
packstone; micrite is medium gray (N6) and shale
is dark gray (N2); fresh; strong

- 61-75 feet: shale beds are moderately thin to
moderately thick occurring every 0.2-0.3 feet

-565

-560

- 67 feet: fossiliferous limestone layer

A

-555

- 75-80 feet: shale beds moderately thick to thick
occuring every 2-4 inches

550

- 80-90 feet: shale beds are moderately thick
occuring every 2 inches

- 85.9 feet: fossiliferous limestone layer

Page 2 of 3



ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ WLAGDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

A'MACTEC ROCK LOG -Boring No. B-1066
Mfil. Ili & All".t~,- In-

957

100-

105

110-

115-

120-

125-

z
LC

U

a)

n0
0•

C)
I:

.0

a)
(0

Z~i

0

-a

C

0 _

.E

00n

CD

0
Lithology

Remarks

17 5.0-o 1005.0 F R4

18 1 -"' 1005.1 F R4

A

19 100 1 F IR4
5.0

- 90-95 feet: shale beds are moderately thick to
thick occurring every 0.1-0.3 feet

-95-97 feet: fossiliferous limestone layer, shale
layers are thick and occur every 0.2-0.3 feet

- 97-105 feet: shale layers are moderately thin to
thin occuring every 0.1 feet

- 105-109 feet: shale layers moderately thick to
thin occuring every 0.1-0.2 feet

- 109-120 feet: shale beds thin to very thin occuring
every 0.1-0.5 feet

- packstone intervals

- 120-124.4 feet: shale beds are thin to moderately
thick occuring every 0.2 feet

20 98SW R4205.0 9 to F

Ca
0

-535

530

525

520

515

510

505

500

21

22

23

5.0 F R4

4.3 95
4.4

F R4

3j, 5, P1, S
3i, 10, P1,

B

5.8
5.8

SW R490 Ito F1 3j, 5, PI,

3j, 15. P1,

Boring terminated at 124.4 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/23 - 15.7 feet
5/26 - 15.7 feet
6/24 - 15.7 feet
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SOIL LOGMFCWLA REVISED BELLEFONT03-14-07.GPJ WLA.GDT 3/19107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
*MACTEC W, A SOIL LOG - Boring No. B-1066U

Wii n, &m A-i

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" 0D) 1532290.8 N; 629211.7 E 8 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 626.5 feet See Note A 8/20/06

Sampling Method Borehole Inclination Logged by Date Completed
UD Vertical //, J1,Hoeft 8/20/06

.$ YkY/ #

a)

a3
a)
CL
E
M)
U)

0
Z

a-
a)
0-

E
M)

CO

5.

'0

Z) F
>a

o -

a)

0

0.

E
-l,

-e
.o

0)
C

a)
H
a)

5

5

10

15

20

25

UD
I 18 30.7

GSZ
82/ HTSC
56 UC.CN

UD
2 0

CY

00 GP poorly graded sandy GRAVEL

624.0 2.5
CH CLAY with sand, dark yellowish

brown (1 OYR 4/4), dry to moist, stiff
622.5 (Residual) 4.0

CLAY, olive yellow (2.5Y 6/6), dry to
moist, very stiff to hard, contains
limestone gravels

Groundwater not
encountered

4-6 feet: Unconfined
Compression Test

5.5 feet: resistant zone
no recovery in Shelby
pushed at 6-8 feet

CH

Reviewed by / Date

u)

626.5

D.SC 3-Zo-0o7

Lithology
0.0

R1 R RN

Remarks

-4. --.- 80
Boring terminated at 8.0 feet. Did not
encounter bedrock.

0

co

625

620

615

610

605

600
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SOIL LOGMFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

•MACTEC WLAd- (•:•',•- SOIL LOG - Boring No. B-1067

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532868.7 N; 628839.9 E 174.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 614.4 feet See Note A 6/27/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A. Tillery 7/6/06

a)
a)

a E
)2

0z

CaR)K

E

a)
60 >a

0
U

.9
-e,
C

0)=
a)

5SPT 5 6

E17

SPT
S2

6
8
5

11

I

ST 33ST 7 14

12

SPI 7/4"
S4 20/0"ý

>5
0)
0-a

Reviewed by / Date t S-

CL CLAY with sand, dark yellowish
brown (1OYR 4/4), dry to moist, stiff,
trace roots and micaceous flecks

a)a.-.>5(0
i-u

610s 3.5

614.4

'? -(3 -....

CL

CH

CLAY, yellowish brown (10YR 5/8),
609.8 dry to moist, stiff, trace sand, trace

manganese nodules, occasional
lenses of coarse grained material
(Residual)
- 4.4-4.6 feet: sand lens
CLAY, yellowish brown (1OYR 5/4),
moist, stiff, trace sand, trace
manganese nodules, occasional
lenses of coarse grained material

5054 (Residual)

Lithology

4.6

90

no Remarks

Driller notes: auger chatter

SPT refusal at 8.8 feet.
Auger refusal at 9.0 feet.
Continuation of borehole
description on rock log.

-- + -. -

610

605

600

595

590

585
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ROCK LOGMFCW-A_REV BELLEFONTO2-21-07.GPJ WLA.GDT 3X12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

VMACTEC ROCK LOG Boring No. B-1067

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/HQ core (3.8") 1532868.7 N; 628839.9 E 174.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 614.4 feet See Note A 6/27/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 9 feet Vertical A. Tillery 7/6/06

'V Ow"
MC

10
104

15

201

25-

30-

35-

40-

45-

6
z

z

8

C,

0r0

C)
C

a, C

a)
C/)

0
75o .

0

03 00

'E

0
0
a)
05

Reviewed by / Date

Lithology Remarks

1 4.9 F R3

2 5.0 100

3j, 15, P1,
Ro, Op,
sIay
-oating
3i, 15, P1,
Sm, Ti

Bj, 15, P1,
Wa, Sm,
Ti

Fa, 20, P1,
Sm, Ti,
slickenaide
Bj, 10,
Wa, no fit

F R3

3 100

LIMESTONE (micrite) interbedded with shale;
micrite is medium gray (N5) and shale is grayish
black (N2); slightly weathered to fresh; medium
strong
- 9.4-9.9 feet: fracture zone, poor recovery, thin
yellow clay coatings along fractures
- 8.8- 17.4 feet: shale beds are <0.05-0.3 inches
thick with spacings of 0.5-2 inches, wavy,
discontinuous, very fine- grained beds,
bioturbation
- 14.4-14.8 feet: wackestone bed, fossiliferous

LIMESTONE (wackestone with interbedded
packstone) interbedded with shale; micrite is
medium gray (N5) and shale is grayish black (N2);
fresh; medium strong

- 22.4-25.5 feet: wavy, discontinuous, spotty shale

-24 feet: bioturbation

- 25.5-29.5 feet: packstone interbed with very little
shale, medium gray (N5) to medium light gray (N6),
many broken fossil fragments, stylolites every
0.1-0.3 feet

- 30.5-35 feet: packstone interbed with very little
shale, medium gray (N5), medium coarse grained,
fossiliferous, stylolites

- 36-37 feet: fossiliferous zone

- 38-40.4 feet: beds more planar with very little
shale

9.4-50 feet: Fluid return
good to fair throughout
boring

B

4 5.0o 100
5.0

F 1R3

5.1
5.0

Bi, 20, P1,
Sm, Ti,
calcite
coating
Bj, 10, St,
SI, Ro,
poor fit
8j, 10,
Wa, Ro, Ti

Bj, 10, P1,
SI-Ro, Op,
poor fit

Bj, 10,
Wa, SI-Ro,
Ti
Bij, 10,
Wa, Ro, Ti

C
0

w•

-605

600

595

590

585

580

575

570

5 98

6

7

5.2
5.0

-5.0
5.0

100

F R3

100

SHALE (calcareous) with interbedded limestone
(packstone); shale is grayish black and limestone
is medium gray (N9); fresh; medium strong; 60%

Ashale /-
\ !I

/3j, 10, PI,
'I-Ro, Op
Io, 90, He,
"i,

icipient,
13.3-43.7.

C

interbedded LIMESTONE (micrite and wackestone)
and SHALE; limestone is medium gray (N5) and
shale is grayish black (N2); shale content increases
with depth; beds are planar; 30% shale

- 46-46.6 feet: prominent shale bed
8 100
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ROCK LOGMFCWA REV BELLEFONTO2-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

AVMACTEC KLROCK LOG - Boring No. B-1067
Whilflam LCU,, & A~als Inc

6
z

0

C0
0)

o0
a)

a,
I,,

c0 -I-

0
0

C:
0

0
-~J

C.

0
0

(D Lithology Remarks
F R3

9 5.3
5.0

SHALE interbedded with micrite and wackestone;
shale is grayish black (N2) and limestone is
medium gray (N5); planar beds; fresh; medium
strong; 80% shale100

10 1 965.0

LIMESTONE (wackestone and packstone) with
interbedded shale; limestone is medium gray (N5)
and shale is grayish black (N2); fresh; medium
strong; 35% shale
- 54-54.8 feet: prominent shale bed

- 56.8-57.6 feet: prominent shale bed, 95% shale

- 58.6-59.3 feet: prominent shale bed

- 60.7-62.2 feet: shale and limestone, shale beds
0.1-2 inches thick, 45% shale

-i---l--- F R3

11 1 100

SHALE with interbedded micrite; shale is grayish
black (N2) and micrite is medium gray (N5); fresh;
medium strong; 70% shale

- 63.9-80.8 feet: planar interbeds with striped
appearance, micrite beds are 0.1-0.2 feet

C
0

565

560

555

550

545

540

535

530

12 1 100

C
F R3

13 15.1OO

14 1 81 F R3

80

85

15 1"11005.0

F
R2
to
R3

LIMESTONE (micrite and packstone) interbedded
with calcareous shale; micrite is medium gray (N5),
packstone is medium bluish gray (5B 5/1) and
shale is dark gray (N3); fresh; weak to medium
strong; limestone beds are 0.05-0.2 feet thick with
spacings of 0.05-0.4 feet; 35% shale
LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; weak to medium strong;
shale beds are <0.01-0.05 feet thick with spacings
of 0.05-0.2 feet; 25% shale

16 1 98.6
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ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

A"MACTEC ROCK LOG -Boring No. B-1067vvs .,m•'ksinc.

90-

95-

100-

105-

110-

115-

120-

0Z
0

8
0
0

0)
C
5~

Lithology Remarks

17 1 97.65.0

F

18 1 IlO1 005.0

SHALE (calcareous) with interbedded limestone
(micrite and packstone); shale is dark gray (N3),
micrite is medium gray (N5) and packstone is
medium bluish gray (5B 5/1); fresh; weak to
medium strong; micrite is globular; bioturbation;
60% shaleC

19 98.6

F

5.0
5.0

C
0

525

520

515

510

505

500

495

490

20 99

21 5.0o 100
5.0

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong; 20% shale

- 109.1-121 feet: shale beds are <0.02 feet thick
with spacings of 0.02 feet, occasional chert which
varies in size from 0.03-0.06 feet, vugs and spar in
rock fabric

- 115-125 feet: chert intervals

F

22 1 100

Di i

23 1 96

J0 , 80,
Wa, SI, Ti
0, 15, P1,
•1, Ti,
IlickensidE
Ike-15

F

- 121-125 feet: shale beds are 0.02-0.03 feet thick,
less wavy

- 123.4 feet: bed with coal-like fragments 0.5 feet
thick

- 125-127 feet: shale beds are 0.01-0.05 feet thick
with spacings of 0.05-0.3 feet

- 127-135 feet: shale beddings are less discrete,
contain rip up clasts and stylolitic features

125-

24150 100
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ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

*MACTEC ROCK LOG - Boring No. B-1067

0)

oo C)

)1)

(0

0.1C

:D)

El
01

Q-J

C
0

>

- 135-140 feet: shale beds are 0.01-0.05 feet thick
with spacings of 0.05-0.2 feet, wavy

-475

- 140-145 feet: shale beddings are less discrete,
contain rip-up clasts

-470
- 145-155 feet: shale beds are 0.1 thick on average
with spacings of 0.05-0.2 feet

D

- 153.2-154 feet: vertical incipient fracture, 80
degrees

- 155-157.5 feet: shale beds are 0.1 feet thick on
average with spacing of 0.05-0.2 feet

- 159.5 feet: slickenside along bedding joint

- 157.5-168 feet: shale beds are 0.01 feet thick with
spacings of 0.05-0.2 feet

- 167.2-167.6 feet: vertical joint, 75 degrees
- 168-174.6 feet: shale beds are 0.01 -0.05 feet

Page 4 of 5



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC vv1__w.. A•i•-W ROCK LOG - Boring No. B-1067

Q

170

175-

180-

185-

190-

195-

200-

205-

6
z

(D

0

0
a•

C
0, C,~a .2

0(Ova .EOa
-J

0
U
~~0

00~a

*o
0.-

Z

.2
(0 Lithology

0

.2

Rpmrrkq
,,

thick with spacings of 0.02-0.1 feet, shale is very
sparry, wavy; stylolites

5.1 F R3 D

'Boring terminated at 174.5 feet f

NOTE A: Water level data
Date - Depth (below ground surface)
6/28 - 8.2 feet
7/5 - 8.0 feet
7/6 - 7.8 feet
8/1 - 8.2 feet

-440

435

430

-425

420

F415

410

Page 5 of 5



SOIL LOGMFC WLA REVISED BELLEFONTO2-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

•7MACTEC"A" ' ,SOIL LOG - Boring No. B-1 067P

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532872.1 N; 628836.1 E 23.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 614.4 feet See Note A 7110/06

Sampling Method Borehole Inclination Logged by Date Completed
Vertical _/ J. Hoeft 7/10/06

3

6)

6)ci

0.

CU

C 0(
Z3 Fn- >6

30

C
6)
0

0
6)

0.

CO

0)

6)
I-
6)

a

0)
"0
.-e

1-0)

>

2

W

Reviewed by / Date

Lithology Remarks614.4 0.0

Soil sampling not conducted. Refer
to boring B-1 067 for soil profile.

610

605

rnO o R4

-600

-595

590

585

30
Page 1 of 1



ROCK LOG_-MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299
AVMACTEC ROCK LOG - Boring No. B-1067

Wii11F ,LiS &AC iaCC s, i CC

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1532872.1 N; 628836.1 E 23.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 75 614.4 feet See Note A 7/10/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 8.1 feet Vertical J. Hoeft 7/10106

Reviewed by / Date D 3C -' , (07

101

15

20

25

30-

35-

40-

45-

6
Z
C

0

I')

0
0r

E2

U)
(O.~

C))
SI.-

0
0
(Co~-

>
Lr Lithology Remarks

1 06 0 SW R3
0.9

2 9.2 SW
5.0 to F

i 1--R3

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh to slightly weathered; medium
strong; strong HCI reaction; occasional medium
bluish gray (5B 5/1) packstone interbeds
- 8.4-15 feet: shale is 0.01-0.05 feet thick with
spacings of < 0.2 feet, wavy

- 15-23.5 feet: shale is <0.02 feet thick with
spacings of < 0.1 feet, wavy

- 19.4-20.9 feet: packstone interbed 1.5 feet thick

See soil boring log
B-1067 for soil
descriptions
Good fluid return
throughout boring

P-S analysis was
conducted over the
length of cored section

B
3 A-9 8SW5.0 Ito F

4 ý211004.2 F R3

Boring terminated at 23.5 feet

NOTE A: Water level data (from B-1 067)
Date - Depth (below ground surface)
6/28 - 8.2 feet
7/5 - 8.0 feet
7/6 - 7.8 feet
8/1 - 8.2 feet

-605

-600

-595

590

585

580

57 5

570

Page 1 of 1



SOIL LOG_MFCW1A REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4124107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
AMACTEC SOIL LOG - Boring No. B-1068

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532280.8 N; 627961.6 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 550 617.2 feet See Note A 5/1/06

Sampling Method Borehole Inclination Logged by Date Completed
CME Vertical J. Hoeft 5/2/06

Cl
Cl

0~
Cl

D

(D

a-
Cl

C

I-

Cl)

Cl

V.a

014(l)

3s
~cn

a
414
0

0
a,

z

Cl

F-

5

CME
I 20.4

CME
2 52.8

IDME
3 61.2

~tF~ ~i - i
4

14UI IL-i-I

IF
::Cn' 0.-

617.2 Lithology

CH

CL

Reviewed by / Date p3 9 - 7 • ,,/, I

6074

Remarks

CLAY with sand, light yellowish
brown (2.5Y 6/4), dry to moist, hard,
sand consists of pebble sized grains

•616 CLAY with gravel, strong brown
(7.5YR 5/6), dry to moist, hard, few
organics (Fill)
CLAY, brown (7.5YR 4/4) mottled
with reddish yellow (7.5YR 6/6) and
strong brown (7.5YR 5/6), moist,
hard, few manganese nodules

- 4.3-4.5 feet: sand lense (-0.2 feet
thick) with pebble size grains

- 8 feet: color changes to yellowish
brown (1OYR 5/4) with red (2.5YR
4/8) mottling to 9 feet. Then light
olive brown (2.5Y 5/4).

R1)41 1
605-1-121

03

9.8

171

0.0

CME-3 recovery exceeded
core length due to expansion
and retrieval of CME-2.

SPT and auger refusal at
12.7 feet. Continuation of
borehole description in rock
log.

0

UJ•

615

610

605

600

6,4.5 weathnereo UIVIrl-' I UIM 12.7

595

590

:4,1 ~ t J-...... L - C ~ C - C ....J................. .0 ______________________________________________________________________ 4
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ROCK LOGMFCWLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4124107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

.MACTE q ROCK LOG - Boring No. B-1 068
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/NQ core (3) 1532280.8 N; 627961.6 E 50 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started

MACTEC (Warren) / CME 550 617.2 feet See Note A 5/1/06
Casing Size and Depth Borehole Inclination Logged by Date Completed

NW: 3.5 inch O.D. / 13 feet Vertical J. Hoeft 5/2/06

C)
C)

C)
0

0z

U

C,-
0 C) -.

.C 0)

C) C)C)
6

'C)

0

ti) 0)
-- 00-i

Z'

8:
m.

Reviewed by / Date 9(.- .7 •-.(2#L1

Lithology Remarks

LIMESTONE (micrite) with occasional wackestone
interbeds; micrite is medium gray (N5) with dark
gray (N3) to grayish black (N2) bands; wackestone
is grayish blue (5PB 5/2); slightly weathered to
fresh; weak; wackestone beds are 0.1-0.4 feet
thick; strong HCL reaction
- 14-14.3 feet: possible clay and clastic section,
recovered clay-covered pebbles

Good fluid return during
drilling

- less weathering
20

595

- 24-27 feet: increase in high angle joints, mostly
70°

590

C
-585

-580

575

570- 47.3 feet: spar filled cavity -0.08 feet in diameter



ROCK LOGMFCWLAREV BELLEFONT 03-19-07.GPJ WLA.GDT 4124107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

fIMACTEC WL ,
WAIhm -1,• &: A--,-*al• fin

ROCK LOG - Boring No. B-1 068

55

60

65

70

75

80

85-

90-

0z
CU
0 0ý

.-

C)

C

C
C C

z 0M

C'

C C)
0c~i

*C0

80

C
0
U
C)
0

C
CD

C
0

>
Lithology Rpmnrk,

Date - Depth (below ground surface)
5/3 - 3.7 feet
5/8 - 3.9 feet

560

555

550

545

540

535

530

525
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SOIL LOG MFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

NMACTEC SOIL LOG - Boring No. B-1069

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1531732.6 N; 628733.3 E 50.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 635.8 feet See Note A 4/28/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical J. Hoeft / D. Stepanof 4/30/06

6z

ca

(D

a,v.5
0~~

a, Co

~co

0 .o

0

U

a..

0)
I.

a,
H

CME
1 32.4

3ME
2 61.2

-ME
3

21

0)
0

MH
cL
CL

635.4 organic SILT, black (10YR 2/1)
634 moist, medium stiff (Fill)

i• • . ji

CLAY with coarse sand, reddishbrown (5YR 4/4) to olive (5Y 5/4),
moist, stiff (Fill) /

au

H(1
V) 0

CLAY with gravel, brownish yellow
(10YR 6/6) moist, stiff to very stiff
(Residual)
- 3.9-4.7 feet: angular limestone
gravels

- 6.8 feet: becomes yellowish brown
(1OYR 5/6)
- 7.7-7.9 feet: gravel

635.8 Lithology Remarks0.0

626.5 - 9-9.3 feet: gravelly zone

Reviewed by / Date I") 5(C- -

9.3

0.4
f-0.9

Difficult drilling from 6.8-7.8
feet

SPT refusal at 9.3 feet with
50/0". Continuation of
borehole description in rock
log. Advance casing to 10.9
feet prior to coring.

C:
0

635

630

625

620

615

610

ou Page 1 of 1



ROCKLOGMFC_GILA_REV BELLEFONT02-21-07,GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 64680612991g,2T1" ROCK LOG - Boring No. B-1069fJMACTEC L 4x"lIri;
Will.- Lui A-m-tes 5..

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1531732.6 N; 628733.3 E 50.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 635.8 feet See Note A 4/28/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 10.9 feet Vertical J. Hoeft / D. Stepanof 4/30/06

4 ;. " - x/.97

10

15

20-

25-

30-

35-

40-

45-

0Z

U

31)

0a
31)

0
0

0)

31)
-z 0)

31)
:3 0)
-. 3:

-'i

0
3-)

~0 Z
no

.5 31

00

0
03

a1)
CD

C0

-- t.

Reviewed by / Date

Lithology Remarks

1 3.6 42
5.0 SW IR3

SW IR3
2 5 78

MW R2

3 ý'o1945.0

SWR3
to F

LIMESTONE (wackestone) interbedded with shale;
medium gray (N5) and shale is medium dark gray
(N4); slightly weathered; weak to medium strong;
strong HCI reaction
- 10.9-21.4 feet: joints are rough, occasionally filled
with clay, closely spaced, 10-60°

- 26-31 feet: calcite-filled fractures

- 28, 32.2 and 41.5-43.5 feet: prominent shale beds
0.2 to 0.5 feet thick

- 31.3, 33.4 and 34.5 feet: clay-filled vertical
fracture

- 36.5-37.0 feet: vertical fracture

- 37.5 and 38.2 feet: clay-filled seams

LIMESTONE (packstone) with interbedded shale;

packstone is medium gray (N5), shale is medium
dark gray (N4); fresh; weak to medium strong;
strong HCI reaction

4 ýýo146
5.0 F

R2
to
R3

good to fair fluid return
in boring (800 gal used)

18 feet: rig chatter

20 feet: temporary fluid
loss

26 feet: fluid return,
milky white 700 psi
down pressure

return fluid light gray

625

620

615

610

605

600

595

590

5.0
5.0

USR

5 69 F
R2
to
R3

6 ,vo F
R2
to

5.0

F-

7 180

R3

R2
F to

R3

R2
F to

R3

LIMESTONE (wackestone); medium gray (N5);
fresh; weak to medium strong; strong HCI reaction;
stylolites

8 141.22 1100
4.2

Page 1 of 2



ROCK LOG MFC VVLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart- Bellefonte COL Project; 6468061299

OMACTEC WL-A ROCK LOG - Boring No. B-1069

a)
'C
a) a)

(0~
'U)

a)

0

'C
0

"5. C
0

CI-

Lithology

50

55

-585

NOTE A: Water level data
Date - Depth (below ground surface)
4/28 - 5.5 feet
4/30 - 17.3 feet
5/1 - 17.3 feet
8/14 - 17.3 feet 580

-575

-570

565

JI

Page 2 of 2



SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

NMACTEC SOIL LOG - Boring No. B-1070

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1530825.5 N; 628348.8 E 51 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins/Warren) / CME 550 647.2 feet See Note A 4/25/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/Split Spoon Vertical D. Stepanof 4/28/06

Reviewed by/ Date !2)' • -" X C'71)

I-
a,

E
a,
(0

a)

~0
a

0
0

3)CLC

o>.
a,

E

SPT refusal at 3.2 feet. Rock
coring starts at 3 feet.
Continuation of borehole
description in rock log.

15-

20-

25-

625

620



ROCK LOGMFC WLA REV BELLEFONT02-21-07.GPJ WLAGDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTEC ROCK LOG - Boring No. B-1070

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3) 1530825.5 N; 628348.8 E 51 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins/Warren) / CME 550 647.2 feet See Note A 4/25/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. Vertical D. Stepanof 4/28/06

Dc -(7, -)7

,)

5-

10

20•

25-

30

35

40.

0Z a)
8

Of
C)
'C a)

C'
.Cn

F-l

0

0•

0 '

ao

a0
U .

at
oa)
Wa)e

D

0 Lithology

Reviewed by / Date

Rpmarka
-*-i /-t--4r~1,-~-~-1 ----

CW IR3
1 331

2 44 84 1toF Rto
R3

3 100 SW R2
.10 toF R3

4 785.0 SW

R2
to
R3

R2

5 ý'o1945.0 SW

3j, 0, Wa,
Ro

Bi, 22, PI,
Sm, Ti
Bj. 10,
4a, Ro,
Op.
staining
Bj,10, Wa,
Ro, Op,
staining;
3.3'
-lay-filled
seam

Bj, 0, Wa,
SI, Ti

Bj, 20, PI,
Sm, Ti

Bj, 10,
Wa, Ro, Fi
clay
Bj, 13, PI,
Sm-Si, Ti
Bi, 10, P1,
Sm, Ti
Ba, 12, Pi,
Sm, Ti
Bj, 20, PI,
SI, Ti
Bj, 15, PI,
Sm, Ti
Bj, 13, P1,
Si, Ti
Bj, 20, PI,
Sm, Ti
Bj, 10. P1,
Sm, Ti
Bi, 10, PI,
Sm, Ti
Bj, 40,
Wa, VR,
Op, slight
stain
8j, 10, PI,
Sm, Ti
Bj, 20, Pl,
Sm
Bj. 20, PI,
Sm
Bj, 10, Pl,
Sm, Ti
Bj, 20, P1,
Sm, Ti
Bj, 10, Pl,
SI, Ti
Bj, 10, Pl,
Si, Ti

Bj, 15, P1,
Sm, Ti
Bj, 22, PI,
Sm, Ti
Bj, 5, Pl,
Sm. Ti
Bj, 5, PI,
Sm, Ti
Bj, 20, PI,
Sm, Ti
Bj, 10,
Wa SI Ti

Partially Weathered Rock (LIMESTONE); medium
gray (N5), residual to completely weathered;
medium strong

LIMESTONE (wackestone) interbedded with shale;
wackestone is medium light gray (N6) and shale is
dark gray (N3); slightly weathered to fresh; weak to
medium strong; fossiliferous; strong HCI reaction
- 8.2-8.8 feet: clay-filled joint

NV

Run#1 starts at 3.0 feet

Fluid return good
throughout boring

/

SW R2

6
4.6-. 688

,HW.

SW

F

,Ro

R3

R2
to
R3

SHALE; medium light gray to medium gray (N6 to
N5); slightly weathered; weak; slight HCL reaction
along bedding planes; some areas grade into
limestone (micrite) medium light gray (N6)
- 17.4-18.4 feet: calcite-filled fracture

- 21-26 feet: shale grades in to limestone, then
back into shale and then back into limestone
(micrite)

LIMESTONE (wackestone); medium gray (N5) to
light greenish gray (5G 81); slightly weathered to
highly weathered; weak to medium strong

- 28.6-29 feet: zone of metabentonite, pale
yellowish green (1OGY 7/2), highly weathered,

1extremely weak (RO), very fine grained, wavy
.qtexture, talc texture --

LIMESTONE (micrite) with interbedded calcareous
shale; micrite is light gray (N7) and shale is
greenish gray (5GY 6/1); fresh; medium strong to
weak; slight HCL reaction; shale beds are 0.2-0.5
inches thick with spacings of 1-6 inches
- 31-36 feet: vugs

- 41-45 feet: calcite-filled veins

a

UJ 5:ý

640

635

630

625

620

615

610

605

7 945.0

8
5.0

F R3
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ROCK LOG_MFC_VVLAREV BELLEFONT 02-21-07.GPJ W\_A.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

0MACTEC ROCK LOG - Boring No. B-1070

>

Lithology Remarks

Metabentonite; pale yellowish green; moderately to
completely weathered; extremely weak to weak;
grades from well-sorted fine sand (talcy) to
silt-sized at top of unit; mica rich; waxy texture
LIMESTONE (nicrite); light gray (N7); slightly
weathered to fresh; medium strong

-+ - -i.

55.

Boring terminated at 51.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
4/28 - Approximately 6.4 feet
4/30 - 7.3 feet
8/1 - 7.4 feet
8/14 - 7.4 feet

600

595

590

585

-580

575

-570

-565

Page 2 of 2
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Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC WSOIL LOG - Boring No. B-1071
Wilia I, *,ls & A**&ze,*l.

Drilling Method Boring Location Coordinates: AL State Grid (ft-) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1531172.7 N; 626508.3 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 614.5 feet See Note A 4/25/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical / 4. Hoeft 4/27/06

A)

0. S)

E
Cn

(0,

0
z
0E

Ai)

E• rn
Z) Fn

C

0
U
A)

0~

>6
o .,

01 0)
0

Reviewed by / Date DSC 3-z1-o7
-)

H0n;2

C
0

Mi
614.5 Lithology t•t• Remarks

uL~t t1t-L- 614ar5I

riME
8.4

OIL SILT with gravel, yellowish red (5YR
4/6), dry, stiff (Fill)

/ rSPT '24
R4") q

5

10

15

- 3 CL CLAY, strong brown (7.5YR 4/6),

2 2 14.4 moist, stiff (Fill)
7

SPT - 4 feet: introduction of few sand and
3 4 4.8 gravel, color changes to brown (7.5

6 - 6-o9.o YR 4/4) 5.5
ML SILT, light yellowish brown (10 YR

6/4), moist, stiff, trace manganese
ME 50.4 12.8 CHE nodules (Fill)

- 606.2 8 feet: changes color to include red 8.3

(2.5YR 4/8) ":J
CLAY, yellowish brown (10YR 5/6),
moist, stiff to very stiff, trace

,ME 60manganese nodules (Residual)CM 60
3

/P - - 601.0 13.5

3ST 15.6 CH CLAY, brown (7.5 YR 4/4), wet, soft

4ICME4M 39.6

PT 50/2"ý 2 596,6 17.8

1.2-2.2 feet: drilled through
to clear rock impediment, no
sample collected

3.7 feet: encounter resistive
layer, auger drove at an
angle but was subsequently
corrected.

5.8-6.3 feet: possible
perched water table

Auger refusal was
encountered at 18.0 feet.•
Driller indicates boring is out
of plumb. Boring redrilled in
same location to make
vertical for rock coring. See
rock log B-11071A for rock
information.

610

605

-600

-595

-590

-585

I I

20-

25-

ou
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ROCK LOG MFCWLA REV BELLEFONT02-21-O7,GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

rMACTEC WLAROCK LOG - Boring No. B-1071
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ HQ core (3.8") 1531172.7 N; 626508.3 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 614.5 feet See Note A 4/25/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 13.6 feet Vertical J. Hoeft 4/27/06

-c

20

25

30

35

40-

45

50

55-

60z

C.)

0,

C
0)

ci)
J•

0)0) ~

ci) C/)~
ci)

CO ~-

0

Reviewed by / Date

Lithology

>

w t

05sc 3-I?--;-

Remarks

2 4.0
5.0

5.2
5.0

60
SW
to F

3 100

R3

4 190

- i F --

5 4"193

LIMESTONE (micrite); medium gray (N5) with dark
gray bands (N3) of interbedded shale; slightly
weathered to fresh; medium strong; strong HCI
reaction
Run #1: Recovery = 2.6/2,7', RQD=81%

Cored section from 13.5-17.9 feet is as described
from 17.9-40 feet

- 25-40 feet: increase in the frequency of dark gray
bands (closer spacing)

LIMESTONE (micrite); medium gray (N5) with dark
gray bands (N3); fresh; medium strong; strong HCI
reaction; dark beds are subhorizontal, sometimes
with light reddish brown (5YR 6/4) inclusions

- 41-43.9 feet: zone with high frequency of dark
gray banding

- 44.2-56.2 feet: alternating 2 to 3 foot intervals of
medium gray (N5) micrite and dark gray (N3) shale
with packstone interbeds; fresh; weak to medium
strong; very thin shale laminae

, 1, I1

1 1 1 R3

D

Run #1 starts at 13.5
feet and Run #2 starts
at 16.2 feet
16.2-17.4 feet: Field
crew reports severe
weathering including
void spaces and fluid
loss.
Discontinuities at 14,
164. and 17.5 feet are
at 20°, wavy, slightly
rough, and open to
tight.

28.7-28.9 feet: easy
drilling

35.2 feet: fluid has not
been recirculating (loss
possibly occuring at
28.7 feet)

43.8-46.2 feet:
stringers of clear,
sparry, calcite cement

48.8-49.3 feet:
slicken-sides on joint
face as well as calcite
coating cementation.
Possible minor fault
movement <2 mm
52.5 feet: stringers of
spar

57-61 feet: many spars

.595

590

585

580

-575

570

-565

560

6 5.0 F

7 .9.

R2
to
R3

8 5.89 SW5.01 I9to F

9 A-3 98

R2
to
R3
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ROCK LOG MFC WLA REV BELLEFONT02-21-07GPJ WIA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Prolect: 6468061299

*MACTEC ROCK LOG - Boring No. B-1071

60

65-

0z
a)
0

a)
0•

:F

a)

(7) 0

0
0

i50

0.
0•

C
0

M
Lithology

10 5.0 98 - 58.4-69 feet: shale beds become erratic in shape
and thickness -555

-550

- 69-75 feet: increase in dark shale interbed
frequency and thickness (0.05-0.1 feet)

-545

74 feet: dark shale bed
that has slight reaction
to HCI

540

NOTE A: Water level data
Date - Depth (below ground surface)
4/25 - 13.3 feet
6/28 - 8.2 (GS)
7/20 - 9.5 feet

520

Page 2 of 2



SOIL LOGMFCWLA REVISED BELLEFONT03-19-07.GPJ WLA.GDT 3/20/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

•MACTEC f, SOIL LOG - Boring No. B-1071A
Willi- Lvuiis & A -is ijg . Inc.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1531172.7 N; 626508.3 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 614.5 feet See Note A 4/25/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical J. Hoeft 4/27/06." I I

a)
C
0
0
an

tYSQ 3--Lo-o7
E

-e

0)

a)

a)
a
0

Reviewed by / Date

.90
a

(n-0

0

>
Lithology614.5-

-610
5.

Soil sampling not conducted. Refer
to B-1 071 for soil profile.

10.

15

20

25

585



ROCK LOGMFCWIAREV BELLEFONT 03-19-07.GPJ WLA.GOT 3/20/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC Al ROCK LOG - Boring No. B-1071)
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ HQ core (3.8") 1531172.7 N; 626508.3 E 75 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started

MACTEC (Akins) / CME 550 614.5 feet See Note A 4/25/06
Casing Size and Depth Borehole Inclination Logged by Date Completed

HW: 4.5 inch O.D./ 13.5 feet Vertical J. Hoeft 4/27/06

0

20

25

30

35

40

45

50

0 a

a)

76

a) 0
U 0,LnCa-o _

0G
C'

0)
f 0

0

a0
0.

.5 a)
00

C

00

Reviewed by / Date (&-) _0i

Lithology
Rprmark.qa, 00 a

1
2.6
2.7

81

2 5.0

SW
to F

SW
to F

R3

3 5.21,00
5.0

3i,20, Wa,
31, Ti

3j, 20,
Na, SI, OF
3j, 20,
Na, SI, OF

3j, 30,
Na/PI,
M1/Sm, Ti

3
j.10, Wa,

31, Ti
3j, 8, Wa,
31, Ti

3j. 5, Wa,
31, Ti
3j, 5, Wa,
31, Ti

Vie, 10,
Na, SI, Ti
3j, 5, Wa,
31, Ti

3j, 20,
Na, SI, Ti

LIMESTONE (micrite); medium gray (N5) with dark
gray bands (N3) of interbedded shale; slightly
weathered to fresh; medium strong; strong HCI
reaction
-16.2-17.4 feet: soil-filled void... ... ...21 • , ...t.so .....e ... i..... ............ . . . .

- 25-40 feet: increase in the frequency of dark gray
bands (closer spacing)R3

4 5.0

F

5 4.9 35.0 D

Boring redrilled at same
location as B-1071 to
improve verticality.
Redrilled boring
encountered refusal to
casing at 13.5 feet, No
soil samples taken.
Driller indicates void at
16.2-16.6 feet and loss
of drilling fluid
13.5-40 feet: sub
horizontal recemented
fractures

28.7-28.9 feet: easy
drilling

35.2 feet: fluid has not
been recirculating (loss
possibly occuring at
28.7 feet)

43.8-46.2 feet:
stringers of clear,
sparry, calcite cement

48.8-49.3 feet:
slicken-sides on joint
face as well as calcite
coating cementation.
Possible minor fault
movement <2 mm
52.5 feet: stringers of

C
0

600

595

590

585

580

575

570

565

i 1-- R3

6 5.01 F

7 5.9

LIMESTONE (micrite); medium gray (N5) with dark
gray bands (N3); fresh; medium strong; strong HCl
reaction; dark beds are subhorizontal, sometimes
with light reddish brown (5YR 6/4) inclusions

- 41-43.9 feet: zone with high frequency of dark
gray banding

- 44.2-56.2 feet: alternating 2 to 3 foot intervals of
medium gray (N5) micrite and dark gray (N3) shale
with packstone interbeds; fresh; weak to medium
strong; very thin shale laminae

R2
to

R3

8 489 SW5.0 Ito F
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ROCK LOG MFC WLA REV BELLEFONT 03-19-07.GPJ WLAGDT 3/20107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

OMACTEC ROCK LOG - Boring No. B-1071O

II,
ci,

-c
a
ci)
0

0zC:
50

0,

Di
-C
cii

.t Di
- C

C

-- C0~

.5

cii
.5

=3 0
05

0

w

spar
-56055-

60-

65-

70-

57-61 feet: many spars
and stylolites

- 58.4-69 feet: shale beds become erratic in shape
and thickness -555

D
-550

- 69-75 feet: increase in dark shale interbed
frequency and thickness (0.05-0.1 feet) -545

74 feet: dark shale bed
that has slight reaction
to HCI

NOTE A: Water level data
Date - Depth (below ground surface)
4/25 - 13.3 feet
6/28 - 8.2 (GS)
7/20 - 9.5 feet

-540

-535

-530

80-

85-

90-

Page 2 of 2



SOIL LOGMFC_\WA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC PEA SOIL LOG - Boring No. B-1072

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1530152 N; 627504.4 E 50,1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 627.1 feet See Note A 6/22/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 6/22/06

a)

a)

0•

a)
0.
E
a,
(I,

a,

u)

a) (
0

U

a-

E
Reviewed by / Date f2C. C '3 0'0)

C

a,
I-
a,

0
05

L-.

i-c)

c00 627.1 Lithology Remarks00
LU I :..,'* • AA

SPT 15
10
6

8.4

Sc

cL

sc

SAND with clay, light brownish gray
(2.5Y 6/2), moist, medium dense,

625..9 few gravel (Fill)
CLAY with sand, yellowish red (5YR

624.4 4/6, moist, very stiff, few gravel and
-- mngnse nodules

clayey SAND with gravel, light gray

622.8 (2.5Y 7/2), moist, loose

1.3

2.7
.3-

4.3
- - - - A - - -

SPTA29
9
3

7.2
CL CLAY with sand, light yellowish

brown (2.5Y 6/4), moist, stiff to
medium stiff, few gravel

Ground water level of 1.5
feet artificially high

Auger refusal at 5.2 feet.

SPT refusal at 6.8 feet.
Continuation of borehole
description in rock log.

SPT
3

9
3
2

6.6

4 1ou) I L -

C
0

625

620

615

610

605

600

Page 1 of 1



ROCK LOGMFC WLAREV BELLEFONT02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC ROCK LOG - Boring No. B-1072
Will~m LU,,s .& A-im-. Inc

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1530152 N; 627504.4 E 50.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 627.1 feet See Note A 6/22/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 6.8 feet Vertical J. Hoeft 6/22/06

a)

0

10

15

20o

25-

30-

35

40-

45

0Zr
na

d)
0
U.

00

0)

S,
6

'C
0)

C)

cc

'0)Za

1 0.8
4.3 15

SW
ito F1

RS

SW

RS

SW
toF

HRS

SW

SW
to F

R3

RO

,R3,

RO

R3
RO
R3

R3

2 1.20•5.0

3 485 85

4 0.05.0 0
RS RO

C.C)
0
0
'C

0L
C. t3

- - -

- 7.4-11.2 feet: soil-filled void
-- 7.4-30 feet: very little recovered soil, consistency

I-medium stiff, yellowish brown clay with small aravel/I

5 33

20
a)

CD

Lithology

t

Reviewed by / Date

Remarks

~c 3c~7

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is -
dark gray (N3); fresh to slightly weathered; medium
strong; strong HCL reaction; shale is <0.04' thick
and spacing is 0.05-0.2

RSW

SW
ito Fl

F

,R3,
RO

R3

R3

3j, 25, P1,
:o, Ti

Jo, 20, Pi,
S1, Ti,
slickensidi

B , 15,
Wa, Sm,
ri, calcite
zement

r6.8-30.2 feet: shale is < 0.04 feet thick with
Ispacings of 0.05-0.2 feet
- 11.6-14.2 feet: soil-filled void

- 14.6-15.4 feet: soil-filled void

-•- 15.6-15.8 feet: soil-filled void

- 17.1 feet: thin calcite cement layer

- 20.4-28.4 feet: soil-filled void

- 28.8-29.8 feet: soil-filled void

USF

7-45.5 feet: good fluid
return

12 - 30 feet: Possible
soil-filled voids

45.5- 50.1: lost fluid
return

.0

LU•-

620

615

610

605

600

595

590

585

S

6 99

- 30.2-31.3 feet: less shale - stylolites beginning to
form
- 31.3-37 feet: average shale thickness is 0.01
feet with spacings of 0.02-0.2 feet, wavy
- slickensides observed on joint surface

- 37-50 feet: shale is 0.01-0.05 feet thick with
spacings of 0.05 to 0.2 feet, calcite cement

7 102100 F R3

8 Lo 955.0 F R3
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ROCK LOGMFCWLAREV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC "/ A ROCK LOG - Boring No. B-1072

Z..

50

551

60

65-

7o
70-

75-

80-

85-

0z
C 0

0

0)
'C
0)

C
0)

0)

ci) )0
'0)

0)
0S
0D

C
0

0

C

~00
50

"C

.o

0
0

>2,5

-580
Lithology R.-m~rko

!- 1004.01 F R3
USR

3j, 25, PI,
3m, Ti

Boring terminated at 50.1 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/22 - 1.5 feet

.575

*570

565

560

-555

-550

-545
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SOIL LOG MFC WLA REVISED BELLEFONT02-21-07.GPJ WA,GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Proiect; 6468061299

tMACTEC KELA SOIL LOG - Boring No. B-1073
Aili~am, Lzlin& A'so ¢•,I

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1530642.8 N; 627276 E 75.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 629.2 feet See Note A 6/22/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A. Tillery 6/23/06

ftc 3-I3-o7Reviewed by / Date

629.2 Lithology Remarks0.0
GW GRAVEL with clay, gravel is poorly

sorted and reacts with HCI (Fill)
627 7

CH CLAY, yellowish red (5YR 4/6) to
strong brown (7.5YR 5/8), dry to
moist, stiff to very stiff, few
weathered rock fragments, trace
mica and black manganese nodules
(Residual)
- slight color change to strong brown
(7.5YR 5/8)

- slight color change to strong brown
(7.5YR 5/6)

- slight color change to strong brown
(7.5YR 4/6)

618.2
CH

11.0

CLAY with gravel, brown (7.5YR 4/4),
moist, very stiff, coarse gravel reacts
with HCL

0

M

625

620

615

610

605

600

614A2 15015 15 0
GO

CH

clayey GRAVEL, light reddish brown
613.2 (5YR 6/4), moist, medium dense,

-- gravels angular
16.0/--

CLAY, yellowish red (5YR 5/6) to
brown (7.5YR 5/4), moist, very stiff to
medium stiff, trace black manganese
nodules

16.0
Auger grinding on rock or
gravels

Auger grinding on rock or
gravels
SPT refusal at 27 feet.
Auger advanced until refusal
at 28 feet. Continuation of
borehole description in rock
log.

6045r 2'4 7

GW GRAVEL with sand, medium dense
to very dense, moist (weathered
limestone)

602.2 27.0

Page 1 of 1



ROCK LOG_MFC WLAREV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

A7MACTEC v~ROCK LOG -Boring No. B-1073SMACTEC ...

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1530642.8 N; 627276 E 75.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 629.2 feet See Note A 6/22/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 28 feet Vertical A. Tillery 6/23/06

30

35

40

45.

50-

55.

60-

65,

0Z

C

E)
0
I)
ol

0
CY

0)
'C

U)
CE

-c

*5~

0)
0o
0

00

0

C"

0g Z

-E

o)

0
o
5)

Reviewed by / Date 9ŽSC .•" Q7

Lithology
Remarks

i~Z.eAIA

GRAVEL with sand, dense to very dense, moist
-,,(weathered limestone)

2

3

1.5
1.4

2.7
2.7

2.3

26

15

100

MlW
to

§Wi

SW

F

R3

R3

R3

4 5.0 1 00
5.1 F R3

5 ._ 10 F R3

LIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5), shale is grayish black
(N2); moderately weathered to fresh; medium
strong; micrite is very fine grained with brown clay
coatings on fractures; shale beds are wavy,
<0.01-0.1 feet thick, discontinuous, bioturbated with
occasional stylolites
- 28-30 feet: core is brecciated due in part to drilling
activity
- 30.2-32 and 33-34.5 feet: incipient, near vertical
fractures, open to healed

-41 feet: micrite beds dip 150, with spars and
calcite- filled veinlets, narrow burrows

- 50 feet: shale is 5%, indistinct bedding, faint
bioturbation

- 55-63 feet: shale beds wavy and dip -15-20',
rip-up clasts present

- 59.2-60 feet: shale-rich interval

-shale is 15%

28-31 feet: poor fluid
return

30-32 feet: difficult
drilling
31-75.3: poor to
sporadic fluid returns

C

600

595

-590

585

580

575

570

565

F6 5.• 100 R3
5.-i

7

8

5.0ý
5.0 96

I

ii, 25, P1,
ýo, Ti

3i, 30, P1,
31-Ro, Ti

3j, 15, Pi,
m, Ti

B

F R3

5.01l00
5.9 F R3

9
.-_9o

5.1

5.0

92 F R3
3j, 15, Pi,
SI-Ro, no
it
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ROCK LOG MFC VVLA REV BELLEFONT03-19.,07 GPJ WLA.GDT 4124107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

f lei 'g.'~ 
•.•-

JMACTEC ROCK LOG - Boring No. B-1 073

a 12. 0-= 0 W) 0 15 : :
U)) ZC U l -- 0

z," 5 A .3 A _. fl 0 o,(o Lithology Remarks

- 560
0-TJ0o, 90, He,

70-T
4069.471.2' B LIMESTONE (micrite and wackestone) with

11 4.-0 100 F R3 interbedded shale; limestone is medium gray (N5);fresh; moderately strong; limestone very fine to
medium grained; shale <5% and 0.01 feet thick

- - - -73 feet: improved fluid
Bi, 30, PI,

12 Z- 100 F R3 Sm - 74.5-74.7 feet: fossiliferous wackestone return 555
1.8

Boring terminated at 75.3 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/23- 15.7 feet 550
6/23 - 23.0 feet

80 8/19- 16.0 feet
8/19- 16.2 feet.

545
85-

-540
90

535
95

530
100

525
105
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SOIL LOG MFC_WIA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

%MACTEC V "fA SOIL LOG - Boring No. B-1074

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3) 1530685.8 N; 627635.9 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 637.4 feet See Note A 4/25/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/Split Spoon Vertical M. Osborne 4/29/06

C
0
0

0..

Reviewed by / Date 15'c- 3 - 13 - •3
0)
H 02 0-)

>U)
F0O

I637.4

SPT and auger refusal at 5.7
feet. Continuation of
borehole description on rock
log.
Casing set at 5.7 feet.

0



ROCK LOGMFCWLAREV BELLEFONT 03-19-07.GPJ WtAGDT 3/20/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

A AlrMACTEC PROCK LOG - Boring No. B-1074
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ NQ core (3') 1530685.8 N; 627635.9 E 50 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started

MACTEC (Warren) / CME 45 637.4 feet See Note A 4/25/06
Casing Size and Depth Borehole Inclination Logged by Date Completed

HW: 4.5 inch O.D. / 5.7 feet Vertical M. Osborne 4/29/06

0

10

15

20

25

30

35

40

45

0Z 0U
I.)
a,

0i
a

0l
.C

a)

0)

0)
Di
0
0 0

0.2

oh
.15 a

(3

01

a,
UD

Reviewed by / Date '.C 5.- -t -07
Zc

0

Lithology Remarks
Remarks

- I ;_ I -- 4-f I . I i

1 0.6
5.0 0

-H-h- MWR3 USl

2 1.0
5.0 0

3 3.2
5.0 8

R3-- 1--- SW

4 2.42 16

5 ý- 1965.0 SW

R3

Bj, 7, Pl,
Ro, 1V
clay-filled
cavity
Bj, 10,
Wa, Ro,
Fi, clay

Bj, 20, Pl,
Si, Ti, Fi
clay
Bj, 15, P1,
SI, Ti
Bi, 20, Fi.
clay
Bj, 20,
Wa, Ro,
Op
Bj, 25, Pl,
Sm, Ti
Rj, 15,
Wa, S1, Ti

Bj, 17.
Wa, SI, Ti,
shaly
seam
Bj, 17, P1,
Sm, Ti,
shaly
seam
Bj, 15, P1,
Sm, Ti,
shaly
seam
Bj, 20,
Wa, SI, OF
Bj, 25,Wa,
Si, Ti
Bj, 17,
We, Ro, Ti
Bj, 20,
Wa, Si, Ti
Bj, 20,
Wa, Ro,
Op

Bj, 20, P1,
SI, Ti

LIMESTONE (wackestone); wackestone is grayish
blue (5PB 5/2) to pale blue (5PB 7/2) and clay is
yellow (1OYR 7/6); moderately to slightly
weathered; medium strong; clay is low plasticity

- 5.5-15.7 feet: core is highly fractured, contains
clay filled seams

-i16.3-;17.6 feet: clay-filled cavity 1.3 feet thick

- 16.8-20.2 feet: highly fractured with bedding joints
and clay- and shale-filled cavities

CAVITY; approximately 1.6 feet

- 21.8-24.2 feet: interval highly fractured

n1 -25-25.2 feet: clay-filled void /-
LIMESTONE (wackestone and packstone) with
interbedded shale; limestone is grayish blue (5PB
5/2) to pale blue (5PB 7/2) and shale is medium
gray (N5); slightly weathered; medium strong
- 25.3 feet: calcite-filled seam

25-31 feet: shale beds are thin laminations to
wavy thin beds; bioturbation and fossils present
- 29.8 feet: 0.2 feet thin vertical calcite-filled vug
- 31-50 feet: shale is thinly laminated to finely
bedded; irregular calcite-filled vugs, bioturbation,
fossiliferous
- 31.8 feet: shaly bed 0.1 feet thick, produces
sheen when exposed to water, strong hydrocarbon
odor, calcite-filled vug within seam shows apparent
pull-apart structure
- 34.6 feet: shaly bed 0.1 feet thick, bioturbation

• visible I
I- 34.8 feet: shaly bed 0.1 feet thick, bioturbation I
visible followed by -0.1 feet packstone rich in I
Icalcite replaced fusilinids I
L 35.6-41 feet: interbeds of shale and packstone I
present I
LIMESTONE (wackestone) with interbedded shale;
wackestone is grayish blue (5PB 5/2) to pale blue
(5PB 7/2) and shale is medium gray (N5); slightly
weathered; medium strong
-40.2 and 41.5 feet: calcite-filled vug 0.01 feet
- 41-45 feet: fossiliferous shell "ghosts"
-41.9 feet: shaly bed with limestone clasts

First core run begun at
5.5 feet.
5.5-46 feet: Good fluid
return.

Advance casing to 15.8
feet

Advance casing to 23.5
feet

26 feet: some fluid loss

-630

625

620

-615

-610

605

600

.595

A

6 1.0 88

-F -p SW

7 ý -1925.0

8 5.01
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ROCK LOGMFCWLA.REV BELLEFONT 03-19-07.GPJ WLA.GDT 3/20/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
,MACTEC L-., .. ROCK LOG - Boring No. B-1074

AMA TE 4Aaýw Iy.ý

0

0z

0

'I,

0
U
0)

0
0

0)a'aa, -C ( );
0

05 0
i5o.5 ~

~
00)

.e a,
00

0

0

>
Lithology

Remarks
- I--- I --i VV I K,3

46-50 feet: poor fluid
return

9 4.0
4.0

K
100

Bj, 10,
Wa, SI, Ti,
clay seam

A

-4------ 4 +Boring terminated at 50.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
4/29 - 5.28 feet
5/1 - 17.4 feet
6/24 - 17.5 feet

-590

-585

-580

-575

570

565

560

555
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SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ VVLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
.MACTEC• ,, • SOIL LOG - Boring No. B-1075

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3Y) 1530444.8 N; 627150.2 E 1 75 feet

Drilling Contractor (Driller) and Rig
MACTEC (Warren) / CME 45

Elevation (Datum NAVD 88) Ground Water Depth
626.2 feet See Note A

Date Started
6/24/06

Sampling Method Borehole Inclination
Vertical

Logged by
J. Howard

Date Completed
6/25/06Split Spoon/ NQ core

0)

0
0

-e

-)

;c 3-I~C§70)

I- 2
0

>,03Ie.-
6262

stiff to
-625

-620

-615

SPT and auger refusal at
13.9 feet. Continuation of
borehole description in rock
log.
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ROCK LOG MFCWLAREV BELLEFONT 03-19-07.GPJ WLA.GDT 3/20/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

*MACTEC ROCK LOG - Boring No. B-1075
Willn LI- ,f& AsitM s, Inc,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1530444.8 N; 627150.2 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 626.2 feet See Note A 6/24/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 14 feet Vertical J. Howard 6/25/06

0
a

'I,
"z

0,

0)
0

2
'0,~

~- .~

Pic1

0
0U

M04

.o
oc3
*0,

00

C

M0

>J

Reviewed by / Date

Lithology

LIMESTONE (micrite) interbedded with shale;
medium light gray (N6), moderately weathered to
fresh, medium strong to strong; 25% shale

- 13.9-19 feet: shale beds are moderately thin to
thin with spacings of 0.1-0.3 feet

- 19-29 feet: shale beds are moderately thick to thin
with spacings of 0.1-0.2 feet.

- 19-75 feet: trace bioturbation and shell fragments

- 28.6 feet: calcite crystals
29-38 feet: shale beds are moderately thin to thick

with spacings of 0.1-0.2 feet

B

36.5-37 feet: lost fluid
return with some
recovery at 37 feet- 38-45 feet: shale beds are moderately thick to

moderately thin with spacings of 0.2 feet; shale
15% 39 feet: fluid return is

sporadic

- 45-53 feet: shale beds are moderately thin to thin
with spacings of 0.1-0.2 feet

- 53-60 feet: shale beds are moderately thick to



ROCK LOGMFC_WLAREV BELLEFONT 03-19-07.GPJ WIA.GDT 3/20107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

YMACTEC WROCK LOG - Boring No. B-1075
William [2tis & A4 i1i-s. tI.

0

55ý

60

65

70

6
z

t-

r)
0
0

0)
C

>3
0) 0~0) ~ 0

C
'1) ~ *~

C/) £H -~

0 C'31,0g,

._5,Z'E

0 b)

00

0)
0

a)
(0 Lithology

Rpmirkq
D.U

5.010 5.

00

100

100

I- to
R4

F R4

Ro, So
Bj, 20, PI,
SI, Op
Bj, 15, PI,
SI, Ti
Ve, 80,
Wa, Ro,
Op
Ve, 80, P1,
SI, Op

Bj, 10, PI,
Ro, Ti

Bj, 10, PI,
1Ti

11 5.

very thin with spacings of 0.2-0.4 feet

- 60-71.5 feet: shale beds are thin with spacings of
0.1-1.0 feet

- 62.4 feet: calcite crystals

- 71.5-75 feet: shale beds are moderately thin to
thin with spacings of 0.1-0.4 feet.

F R4
B

12 1 1001 F R4

3.5
3.6

0

LU

570

565

560

555

550

545

540

535

13 97 1 F IR4

Boring terminated at 75.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/24 - 12.4 feet
6/25 - 12.4 feet

80

85

90
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SOIL LOG MFG WLA REVISED BELLEFONT02-21-07.GPJ VVLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
0MACTEC ..LA SOIL LOG - Boring No. B-1076

,hli,,m 1i• is A 5•A •¢,i

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3) 1532710 N; 628084.9 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 612.7 feet See Note A 6/27/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 6/27/06

Reviewed by / Date :& P - _7

Lithology Remarks
0.0

CLAY with sand, brownish yellow
(1OYR 6/8), dry to moist, very stiff to
stiff (Fill)

- 3.5 feet: color changes to yellow
(10YR 7/8), dry

- 6.0 feet: color changes to brownish
yellow (1OYR 6/8)

Auger and SPT refusal at 8.3
feet. Continuation of
borehole description in rock
log.10.

15-

20-

25-

0

610

605

600

595

590

585
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ROCK LOGMFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No: NuStart - Bellefonte COL Project; 6468061299

AMACTEC ROCK LOG - Boring No. B-1076
W[I..m Ulu,[ & A-m-l~s In

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532710 N; 628084.9 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 612.7 feet See Note A 6/27/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 8.3 feet Vertical J. Howard 6/27/06

Reviewed by I Date DV • 3•- (r- -

10
10-)

15

20-

25J

30-

35-

40-

45-

60z

C.)

C) 0 C)

U, 0
I?') - C) 00 0 0

-'

0

Remarks
Remarks

Lithology
r ,

I
2.3
2A4 92 SW

to F

F

R3
to
R4

R4

2 i 1305.0

CW R0

3i, 5, PI.
31, Op

3j, 10, P1,
IRo, Op

3 3.8 6068
F R4

4 o100 R450 to F

5 5,10

LIMESTONE (micrite); medium dark gray (N4);
fresh to slightly weathered; strong to very strong;
traces of bioturbation

12.6-16.6 feet: soil-filled void

LIMESTONE (micrite) interbedded with shale;
medium gray (N5); fresh to very severely
weathered; weak to very strong; traces of
bioturbation; shale beds are moderately thick with
spacings of 0.1-0.3 feet; shale 25-30%

- 21-31 feet: shale beds are moderately thick to
thick

-31-43 feet: shale beds are moderately thick with
spacings of 0.1-0.3 feet

- 43-46 feet: shale beds thin to moderately thin

- 46-50 feet: shale beds moderately thin to thin with
spacings of 0.1-0.2 feet

13-50 feet: no fluid
return

600

595

F R4 D

6 100 F R4

7 100 SW R45.00 to F R

Bi. 10, P1,
Ro, Ti
Bi, 10, P1,
SI, Ti

Bi, 10,
Wa, S1, Ti

Ve, 35, P1,
si, Op

Bj, 10, Pi,
SI, Op

-590

-585

580

575

570

565

8 90 1 SWIR450 to F

98 SW9 iR4
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ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLAGDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC
Wiiam LeIIs& Ass t55,,

ROCK LOG - Boring No. B-1076

50

551

60

65-

70-

75-

80-

85

0z
r

U,'0
8)

0
0

C)
C

U)

65 ZCD
_-F

C)
0

.5

.0

-J

M
C8.0

00

U
.5)
0
.5
0)
CD Lithology Remarks

4.6 to 1-
D

Boring terminated at 50.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/27 - 12.2 feet

0

LiJi

560

555

550

545

540

535

530

525
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SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

.1/4 SOIL LOG - Boring No. B-1077

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532870.6 N; 626759.1 E 15.8 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 45 602.1 feet See Note A 5/10/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical J. Howard 5/13/06

Reviewed by / Date " S - .

0

[>

602.1 Lithology Remarksriri
-00

CL CLAY with sand, brownish yellow
(1OYR 6/8) to brown (7.5YR 4/3), dry
to moist, very stiff to hard, trace
organics

CL 594.1CL --

- mottled with yellow and very pale
brown (1 QYR 7/4)
- 7.7-9.8 feet: color changes to tan
gray with occasional gravel
CLAY with gravel, tan gray, moist,
very stiff

8.0

11.7

CME refusal at 9.8 feet.
Auger and SPT refusal at
11.7 feet. Continuation of
borehole description on rock
log B-1077A.

5IfD 4
- F

15

20

25

-600

.595

-590

-585

-580

-575
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ROCK LOGMFCWLAREV BELLEFONT02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

SMACTEC " ROCK LOG - Boring No. B-1077

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/lHQ core (3.8") 1532870.6 N; 626759.1 E 15.8 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 45 602.1 feet See Note A 5/10/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 12 feet Vertical J. Howard 5/13/06

6Z 0

a,

o
WJ
Of

0
0

0)
0) ~ ~ .2

0

U) .GF- -J
-C

C,

=0

C

o

0)0

Reviewed by / Date

4D >

D)SX 3-~Q

Lithology
Remarks

0

1 2.0
4.1

HW

RS19

R3

RO

R3

LIMESTONE (wackestone); medium light gray
\(N6); fresh to severely weathered; medium strong

CLAY-filled zoneLSR

LIMESTONE (wackestone); medium light gray
(N6); fresh to severely weathered; medium strong

rrxý
Boring terminated at 15.8 feet.

NOTE A: Water level data
Date - Depth (below ground surface)
5/14 - 2.2 feet

Casing may be
shearing off side of
void. Hole to be
rebored to rock in
B1 077A approximately
4 feet to the north.

-585

-580

-575

570

565

560

-555
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SOIL LOGMFCWLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

NMACTEC WLA I- SOIL LOG - Boring No. B-1 077A

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532870.9 N; 626755.1 E 150.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) I CME 550 601.9 feet See Note A 5/11/06

Sampling Method Borehole Inclination Logged by Date Completed
No sampling Vertical J. Howard 5/12/06

b5Z, 3 - (Rf0)

t.-

o1

Reviewed by / Date

"5

0i

4)1

=03

C
0

>
Lithology Remarks601.9 0.0

Soil sampling not conducted. Refer
to adjacent borehole B-1 077 for soil
profile.

Borehole advanced with
hollow stem auger 0-13.6
feet.

5883 13.6

-600

-595

-590

585

580

575
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ROCK LOGMFCWLAREV BELLEFONT03-19-07.GPJ WLA.GDT 3/20/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC ROCK LOG -Boring No. B-1077
Wlm ti s & A---a . inc.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532870.9 N; 626755.1 E 150.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 550 601.9 feet See Note A 5/11/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch OD. / 14.2 feet Vertical J. Howard 5/12/06

15

20

25

30

35-

40

45-

50

a
z

U

U)

U)

0
a

0)
a
*1) 0

0.5
C

0)

U,

U,

0
L,

0

00

0)0

68 0)

0
0
a)

Reviewed by / Date

Lithology

l)Sc 3-z2-o7

Remarks

>K22
1 2.2

2.3 26

2 60
5.0

MW
to F

SW
to F

R3
to
R4

R4

LIMESTONE (micrite); medium light gray (N6);
fresh to moderately weathered; medium strong to
strong; yellow stains on fracture surfaces
- 14.5-14.6 feet: clay-filled void
LIMESTONE (micrite) with shale interbeds;
medium light gray (N6) with dark greenish gray
(Gley 2 4/1) bands; fresh to slightly weathered;
strong; shale bands are moderately thin to thin and
0.1 feet apart

3 68 SWR45.6 to F

/
4 5.0 F R4

Jo, 80,
Na, Ro

Jo,
45-90.,
Ar

5 .0 188 SWR450 to F
LSR

/

- 22.5-24.5 feet: dark gray (N3) to medium dark
gray (N4) shale bands occur
- 23.7 feet: calcite seam, small crystals

LIMESTONE (micrite) with shale interbeds; very
light gray (N8) to light gray (N7); fresh; strong;
shale very thin, spaced 0.4 feet apart

- 33 feet: color changes to very light gray (N8) to
medium light gray (N6)

- 38.3 feet: bioturbation

-42 feet: color changes to very light gray (N8);
medium grained

- 45-46.5 feet: some shell fragments

LIMESTONE (micrite) with shale interbeds; very
light gray (N8) to medium light gray (N6); fresh to
slightly weathered; strong to very strong

- 46.5-53 feet: shale very thin, spaced 0.1 feet
apart

- 52.5-57.5 feet: shale layers very thin to

28 feet: much easier
drilling

-585

-580

-575

570

565

560

555

550

6 840 SW5.0 84 F R4to F

7 5.05.0 O F R4

8 92

SW
to FR
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ROCK LOG MFC WLA REV BELLEFONT03-19-07.GPJ WLA.GDT 3/20/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

,VMACTEC
Will.- & AS. -c , Ilc .

ROCK LOG - Boring No. B-1 077

a)

a-
a)
0

0.z

C)

0
UD
a)

t0
0• d)

0)0)

')-6
Q
DC.)

0 _

0

C.)

0

0

C)-
LithologyML

9 4.9 98

-57.5- 60 feet: color is medium light gray (N6),
almost no shale 57.8-58.1 feet: 50%

fluid return; maintain
full core recovery

- 60-67 feet: shale layers filling fissures, very thin
and 0.2 feet apart

- rock becomming very strong

- 67-71.5 feet: greenish gray (5G 4/1) bands, more
shell fragments, shale is moderately thin

IMESTON-E (micrite) with shale interbeds;
medium light gray (N6) to medium gray (N5); fresh
to slightly weathered; very strong

-71.5-75 feet: shale is moderately thin

- 75-91.5 feet: shale layers moderately thin and
0.3-0.5 feet apart

540

535

530

525

520

-515

-510

- 77.5 feet: color changes to light gray (N7)

- 79.2-82.6 feet: grayish green (1OG 4/2)

- 89.5-90 feet: dark shale layer
- 91.5-105 feet: shale layers very thin with spacings
of 1.0 foot

- 92-106 feet: slightly weathered to fresh

Page 2 of 4



ROCK LOGMFCWLAREV SELLEFONT 03-19-o7.GPJ VLA.GDT 3/20/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

(MACTEC ROCK LOG - Boring No. B-1077A
WiMiam •tiTS & Ai.C in-

a,
0)

a)
0

0
z

0

a)
0,

0,
0w

CD

.a.0 Co (
.2ar

-,
0n 0()

05

C-)

r-0

wULithology

17 tlou1 98 bV R5
to F I

95-

100-

105

110

115

120

125

130

- 104.9 feet: white calcite crystals
- 105-113 feet: shale layers moderately thin to thin

- 113-119.5 feet: shale layers very thin and 1.0 foot
apart

- 114.5 feet: fossiliferous

- 116.6-119.5 feet: color changes to light gray (N7)
to medium light gray (N6)

- 119.5-121.6 feet: limestone is light gray (N7),
fresh to slightly weathered, fossiliferous

LIMESTONE (micrite) with shale interbeds; light
gray (N7) to medium gray (N5); fresh; very strong

-121.6-137 feet: shale layers moderately thin with
spacing of 0.3 feet

- 128 feet: bioturbation and shell fragments

470
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ROCK LOG MFC WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 3/20/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

SMACTEC WA-W,11n, V¢, & A- - Im ROCK LOG - Boring No. B-1077A/

135-

140-

145-

150-

155-

160

165

170-

6z T
0-

0v

aM

CE

Lithology Remarks
25 .U 1001 bVV

5.0 to F
R5

26 1ý-2 100 1SW IR55.2 10, PI,

LIMESTONE (packstone); light gray (N7) to
medium dark gray (N4); slightly weathered; very
strong

-137-150.3 feet: shale layers moderately thin to
very thin
- 140-145.2 feet: zone of fossilferous (shell
fragments) .

- 143.2 feet: chert layer, shale/shell layer

- 147.5 feet: increase in bioturbation

27 1 92 1SW R4
15, PI,

10, Pl,

28 35 94 SW R43.5 1 1 Bj, 5. Pi,
Ro

Boring terminated at 150.3 feet

465

460

455

450

445

440

435

430
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SOIL LOG_MFC_WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Proiect; 6468061299

OMACTEC WLA SOIL LOG - Boring No. B-1078

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533819.2 N; 627721.5 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 603.6 feet See Note A 5/25/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical A. Tillery 5/26/06

0)

a)

0

6
z

C'0.

E
U)

W
0)

(00

0)
0 6

C

0)
a
E
(0
C,)

>0
(0-

Z5

a)

0)
o

CME
1 20.4

CME 63.6
2

"F, I I___ I -

15

20-

25-

'ME
3 19.2

4

0

0

GW
602.6 1.0

CL CLAY with gravel, brownish yellow
(1OYR 6/6), dry, 10-20% black
manganese nodules, gravel is from
fill above

603.6

599 9 3.7

CL CLAY with gravel, brownish yellow
(tOYR 6/6), dry to moist, very stiff,
few black nodules (possibly
manganese oxide)
- 4-4.5 feet: color changes to brown
(7.5YR 4/3), few fine sand, trace
limestone fragments
- 4.5 feet: color changes to brownish
yellow (10YR 6/6) with tan and
orange mottling, trace weathered
rock fragments
- Gravel is freshly broken limestone,
gravel content increases with depth

5-10.5 feet: very infrequent
(<2%) white nodules -2mm
which do not react with acid

SPT refusal at 12.1 feet.
Continuation of borehole
description on rock log.

DXc -7

593.1 10.5
CLAY with gravel, olive yellow (2.5Y
6/6), moist, stiff to very stiff

Reviewed by / Date

Lithology Remarks

KQ1 K 19 1

G0

591 5 12

GRAVEL, gray, dry (Fill)

595

590

585

580

575

3frl C.- 1 1
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ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MATEC !,.ROCK LOG - Boring No. B-1078
Wiffllla •• s tt

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)I NQ core (3") 1533819.2 N; 627721.5 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 603.6 feet See Note A 5/25/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 12 feet Vertical A. Tillery 5/26/06

E- 2 • = Reviewed by/ Date
0)0

00 a) 

--

0) ~ .T 5,0
0 z n • s. 0 _' .9i- c 0c Lithology Remarks

CW "-CLAY, olive yellow (2.5Y 6/6), wet, very soft, few
3.0 66 R3 sand-590

1 3.0 SW LIMESTONE (micrite) with calcareous shale
interbeds; medium dark gray (N4) to dark gray

15 - -(N3); slightly weathered; medium strong; rock is
\ -tained near fractures
LIMESTONE (micrite) with interbedded calcareous

2 9 shale; medium dark gray (N4) to dark gray (N3);
5.0 fresh; medium strong; contacts are slightly gradual;

50% shale 585

20 F R3 - 20-25 feet: shale beds are 0.2-9 cm thick

(average of 0.5 cm), some stylolites, rip-up clasts,
possible pyrite

5.0

580

25-- -SHALE (calcareous) with limestone interbeds;
- medium dark gray (N4) to dark gray (N3); fresh;

medium strong4 5 92 "Bir20, PI
.92 Sm LIMESTONE (micrite and wackestone) interbedded

with calcareous shale; limestone is medium light
gray (N6) and shale is medium dark gray (N4); 575fresh; medium strong

30 F R3 - 26-27.5 feet: beds are mostly fine grained except
at 27-27.5 feet, which is wackestone

Bj, 10, P1, SHALE (calcareous) with limestone (micrite)
SI-Ro LSR interbeds; shale is medium dark gray (N4) and

5 -0 95 limestone is medium light gray (N6); fresh; medium5.0 strong 
570

LIMESTONE (wackestone and micrite); limestone
35- is medium light gray (N6); fresh; medium strong

SHALE; alternating micrite and shale beds; shale is
medium dark gray (N4)and limestone is medium
light gray (N6); fresh; medium strong; 60% shale;

6 96 contacts of shale beds with micrite are clear, no5.0 alteration, bioturbation or otherwise (35-40 feet)
565

40 F R3

7 5094 LIMESTONE (micrite and wackestone) interbedded5.0 with shale; limestone is medium light gray (N6) and 560
shale is medium dark gray (N4); fresh; medium
strong

45 -- 43.5-44 feet: wackestone
- 44-44.8 feet: small wavy shale beds, some
brecciation

58 0 LIMESTONE (micrite and wackestone); limestone
8 5.0 88 is medium light gray (N6); fresh; medium strong;

some larger grains bordering on wackestone 555
- 46.4-57.1 feet: wide to moderately wide spaced

50 R3 stylolitic features

Page 1 of 2



ROCK LOGMFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ArMACTEC ROCK LOG - Boring No. B-1078
WliCmL~ti & A~aC s.IrISJF

0,

0):

a)
Lithology Remarks

55

60

65-

70o

75

80o

85

90

- 53-53.5 feet: few small wavy shale beds 0.5-1 cm
thick, small fossils

LIMESTONE (micrite and wackestone) interbedded
with calcareous shale; limestone is medium light
gray (N6) and shale is dark gray (N3); fresh;

l medium strong; shale beds are very thin /

LIMESTONE (micrite and wackestone) ; limestone
is medium light gray (N6); fresh; medium strong; no
shale beds; stylolites spaced 0.05-0.1 feet

LIMESTONE (micrite); light olive gray (5Y 6/1);
fresh; medium strong; wavy stylolites spaced 1-5
cm apart; few wackestone interbeds

-63.8 feet: some wackestone grains (>10%)

- 65.6-66 feet: wackestone

- 65.4-66.5 feet: brown/tan staining and white
powder on broken surfaces, possible indication of
groundwater flow

K LIMESTONE (micrite and wackestone); limestone
is light gray (N7); fresh; medium strong; mainly
very fine to fine grained; homogeneous very thin
wavy stylolite lines
- 70.9-71.5 feet: fracture zone with staining,
indication of groundwater movement along
fractures

62-63 feet: losing water
return, improvement at
63 feet

550

545

540

535

-530

525

520

515

Boring terminated at 75.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/26 - 2.1 feet

J.i.J.14& LL .1 _______ ±.......4 _______________________________
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SOIL LOGMFCWLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24107

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

MACTEC ASOIL LOG - Boring No. B-1079

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533742.4 N; 628277 E 150 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 604.8 feet See Note A 5/22/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical A. Tillery 5/24/06

a)

a)
0

E
M,

0z

U)

a(0

C)

I-

5,
>a)
0 C
U

0
a)

(I J.1+ FFF1

CME
60

I, ]-Ei-~ + {-i-F-

CME
2 26.4

1
CME

3 18

F o-o-,-. + - - -

4P~,38/3", 0

0

CL

a)

0.U

7
f~Ci >-Y-crj

599 R 5.0
i -

Reviewed by / Date

ML SILT with sand, light olive brown
(2.5Y 5/4), moist, very soft

604.8 Lithology

596.3 8.5
CL CLAY, dark yellowish brown (10YR

4/6), very stiff, few sand and gravel
clasts, trace manganese oxide
nodules

Remarks0.0
-t ------..

593 0

604.3 1TOPSOIL

~Ai , J I

11.8

CME blocked by long
limestone clast at 11.5 feet
SPT refusal at 11.8 feet with
38/3". Continuation of
borehole description on rock
log.

0.5

CLAY with gravel, brown (7.5YR
4/4), moist, very stiff, trace
manganese oxide nodules, clay
reacts with acid. Gravel is
subrounded to sub angular, clasts
are limestone fragments or small
quartz grains

15

20

25

30

>

600

595

590

585

580

575
Page 1 of 1



ROCK 100 MEC WLA REV RFiiFPONT0S-19.070P.I V~AC11T 404Ifl7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

NMACTEC ROCK LOG - Boring No. B-1079

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NO core (3Y) 1533742.4 N: 628277 E 150 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 604.8 feet See Note A 5/22/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch 0.D. / 11.5 feet Vertical A. Tillery 5/24/06

'M 5`9-07

U)
U)

0.

ci

C")
3,

8)

0•

0
Z ci .o E

W
-c

0

-i

.5

0

0

000

0 U)

-E

0

Reviewed by / Date ("_ eA, V I
>0

S?(
Lithology Remarks

15

20

25

30

35

40

45

50

-a, 10, Pi.
slickensid(
He
N/calcite

0.5 cm
thick)

Bj, 0, St,
SI-Ro,
calcite
moating 1
side

Fa, lO, Pi,
Sm,
%lickensidf

Bj, 10,
Na, Si-Ro
Fa, 20. P1,
Sm,
Blickensidb
=a. 15, Pi
Sm-
glassy
surface
Fa, 10, P1,
SI-Ro,
Mlickensid(
3j, 10, Pl,
SI-Ro,
Door fit
20, St,
Sm, giassl
.lickensids

Bj, 30, PI,
Sm

LIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5) and shale is dark gray
(N3); fresh; medium strong; micrite is medium
grained; shale beds moderately thin; 10% shale

- 15.5-17 feet: shale rich zone

LIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5) and shale is dark gray
(N3); fresh; weak

- 25 feet: increase in shale beds to 15%, micrite
very fine-grained, very closely spaced incipient
fractures, locally healed with calcite

- 31-32.5 feet: zone of faults (minor) which exhibit
prominent slickensides, indicative of bedding
parallel slip, 10-20'

- 40 feet: increase in shale beds to 20%; locally
erratic and bioturbated

First core run begun at
11.5 feet.

Good fluic retures,
milky gray, 2900 psi
down pressure

Drillers using circulating
mud tub

Good fluid return

F

-590

-585

-580

-575

-570

-565

560

.555

s

Bi, 15, P1,
ISi-Ro

Page 1 of 4



ROCK LOGMFCWLAREV BELLEFONT 03-19-07.GP.J WLA.GDT 4/24/07

Project Name and No.: NuStart- Bellefonte COL Proiect: 6468061299

~MACTEC ROCK LOG - Boring No. B-1079
&VILh LCI1I.& AC, i

0
z

0
1)

C 0

C)
a
a)

C)
a)
LI)

-: 0)
0
0 T0

:)-o

Z0

.5 a)

Z3

a)

0.5_

a)o
0.

Lithology Rmrnnrk.a
- 1-)- I 1- I ~ f, - -1

9 5.01955.-5!9

4.9
5.010 94

-- AýF R3

11 5.0o 92
5.0

12 601.0

4.013 • 70

iI F R3

3j, 10, St.
Ro

Bj, 5.
SI-Ro, P1,
Door fit

Bj, 5, PF,
Sm, poor
fit

Fa, 20, P1,
Sm,
slickenside
rake=70

LIMESTONE interbedded with shale; limestone is
medium light gray (N6) and shale is dark gray (N3);
fresh; medium strong; occurrence of green
hydrocarbon residue on shale beds

- 64-69 feet: regularly spaced minor faults or
brecciated zones 20-30', poorly developed
slickensides, poor core recovery. 5 to 10% shale,
with wavy beds spaced at 0.05 feet.

F - 54.4-55.4 feet: bioturbated zone

- 55 feet: increase in shale beds to 25%, micrite is
light gray (N6)

- 57-59 feet: shale rich zone

0

>

550

545

540

535

530

525

520

515

14 1 90

LSR

15 51 -I 1005.0

i i F R3

5.116 96 - 82.2-85.5 feet: very bioturbated

17 1 ý-' 1005.0

i i F R3

Page 2 of 4



ROCK LOG MFC WLAREV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

v -MACTE• ROCK LOG -Boring No. B-1 079
William Lot &*^-i,00 , Ir.

95

1001

105.J

110

0Zz
0
a, 0

0

0)

a)
:Fco.g2

i7)_,cn /i.. -

00 io
C,

C
0.E.

00t

0

0

C) Lithology Remarks

18 14' 965.0

10019 •o

F R3

5.0

21 1 985.0
3j, 20. PI,
m'. calcitl
mnating
3j, 5-10,
ý1', Sm,
mor fit
3j, 10, P1.

I-Ro

- 103.8-105 feet: shale bed

LIMESTONE (micrite); medium gray (N5); fresh;
weak

- 109-110.8 feet: shale bed

- 114-115 feet: shale rich zone

i i F R3

LSR
22 19 98

Good fluid return, milky
gray-white

Driller replaces water
pressure gauge

Driller replaces mud tub
fluid

0

LU

-510

505

500

495

490

485

480

475

115 1 I i LIMESTONE (micrite) with minor shale interbeds;
micrite is medium light gray (N6) to light gray (N7)
and shale is medium dark gray (N4); fresh; weak;
beds dip -10°-150; shale beds wavy with diffuse
boundaries; 10% shale

23 1 o 100

120-

125-

130-

F R3

5.2

25 O 100

F R3 LIMESTONE (micrite) with interbeds of
wackestone; micrite is medium light gray (N6) to

Page 3 of 4



ROCK LOG_MFCWLAREV BELLEFONT 03-19-07.GPJ VIA.GDT 4124/07

Project Name and No.:NuStart- Bellefonte COL Proiect: 6468061299

,MACTEC ROCK LOG - Boring No. B-1079• MACTEC .,ym•

aC

135

140-

0
z

"5

2!,"0 80

a))

a) a))
a)
a)

a))

Z,0

..0

0)
.2f 00

D

0

Lithology Rpmnrk%

26 ý -'ý1005.0

27 ý -o11005.0

ýa, 15, P1,
Sam
,ake=80

medium dark gray (N4) and wackestone is medium
gray (N5); fresh; weak; diffuse relic fossil/oolite
pods

- 139 feet: color change of wackestone to medium
light gray (N6)

LIMESTONE (micrite) with minor interbedded
shale; medium dark gray (N4); very fine grained;
10% shale beds

F R3 Driller replaces mud tub
fluidLSR

28 1-1 100

145 -

29 501 1100 F R3

150

155

160

165

170

Boring terminated at 150 feet

NOTE A: Water level data
Date - Depth (below ground surface)
8/24 - 3.2 feet

C
0

470

465

460

455

450

445

440

435

Page 4 of 4



SOIL LOGMFCWLA REVISED BELLEFONTO2-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MACTEC SOIL LOG - Boring No. B-1 080

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532389.9 N; 630169 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) I CME 45 615.8 feet See Note A 4/25/06

Sampling Method Borehole Inclination Logged by Date Completed
CMEISPT Vertical MiV. Osborne 4/26/06

a) co

0
z
06

U)

*=0

83

a)
aJ
0 E 0-

a)

I J- in

[ ME1 12

SPT
2

14
21
31

15.6

5 CME
3 36 16.1 uric

'ME
4 12

_Ji94 1
5"

5.•_/ I._J

0)
0
0

CL sandy CLAY, brown (7.5YR 414),
614.8 moist, very stiff (Fill)

(D
>CL

COO

GO
614.1

sP

,( ~

i)X 3-(3-o7

clayey GRAVEL, brown, moist to dry,
medium dense (Fill)

1.8

poorly graded SAND, gray (5YR 5/1),
moist, very dense, sand is angular
(Fill)

810 4 5.4

CL

Reviewed by / Date

Lithology 0.0

CLAY with sand, yellowish brown
(1OYR 5/6), very stiff, occurrence of
limestone fragments and manganese
nodules increase with depth
(possibly Residual)

1 foot: soil core refusal on a
dry white limstone clast (1.5
inches). Advanced SPT
through interval.

Auger and SPT refusal at 9.9
feet. Continuation of
borehole description on rock
log.

607.4 8.4

CL CLAY, yellowish brown (1OYR 5/6),
moist, stiff, trace manganese

8ns a nodules (Residual)

615.8 on1

lllll

Remarks

605 lao

1,0

>

-615

610

605

600

595

590

.5U Page 1 of 1



ROCK LOGMFC WLAREV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

,5MACTEC ROCK LOG - Boring No. B-1080
Wi•itU LcltiS & ASocttS, tice

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)I NQ core (3") 1532389.9 N; 630169 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME 45 615.8 feet See Note A 4/25/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /9.1 feet Vertical M. Osborne 4/26/06

'C
U,

0z
r 8(1)

of"
75

a)

0)
"-i

r
0

-C

0.£-

CC

2

0

0

CD

Lithology

Reviewed by / Date NSC I- (J?

Remarks
. ... ... ....... I .....
1 Z.1

2.0
75 SW R3 ij, 5-10,

Wa
ij, 5-10,
Na

15-

20-

25

30

2 4.9074 SW IR3

3 88 SW IR3

4 82 SW I R3

3j, 10, Pi
3j, 8, Wa
3j, 12, Wa

3j, 15, St.
31, Ti
3j, 15, Pi,
31, Ti
3j, 15, P1,
31, Ti
3j, 5, PI,
51, Ti
3j, 10, P1,
31, Ti
3j, 5, Wa,
31, Ti
3j, 10, St.
31, Ti
3j, 15, Pl,
3m, Ti,
,lay infill
3i, 10, St,
31, Ti
3j, 10, St,
Sl, Ti
3j, 10,
JVa, S1,
;haly infill
3j, 5, St,
SI, Ti
3j, 15, Pi,
SI, Ti
3j, 20,
Na, SI, Ti
3j, 10, st,
SI, Ti

3j, 20, St,
SI,
;lay/shaly
nfill

NV

LIMESTONE (packstone) interbedded with shale;
packstone is medium gray (N5) and shale is dark
gray (N3); slightly weathered; medium strong; wavy
to planar laminations to fine bedding; shale beds
are 0.1-1.5 inches thick with spacings of 1-6 inches

- 13.8 feet: vertical stylolites, color grades darker

- 18-23 feet: possible small dissolved shell "ghosts"

LIMESTONE (packstone and wackestone)
interbedded with shale; limestone is medium gray
(N5) and shale is dark gray (N3); slightly
weathered; medium strong
- 21.6 feet: 0.05 feet thick shaly zone with clay
infilling, appears to be thin metabentonite
- 19.2-30.5 feet: shale beds are 0.05-0.2 feet thick,
subhorizontal (5'-155); irregular calcite crystal-filled
vugs

- 30-35 feet: fine to laminated beds, wavy

First core run begun at
9.3 feet.
9.9-24.6 feet: Good
fluid return, downhole
pressure 500-650 psi

24.6-35.0 feet: Loss of
fluid return
24.8 feet: lost fluid
return and did not
recover

5 5.0 SW R3

>

605

600

595

590

585

580

575

570

6 3.6 92 SW IR3

:i'A a - i - - i
- 34.2 feet: shaly zone 0.1 feet thick with clay

- infilling
34.5-34.6 feet: metabentonite /
Boring terminated at 35.0 feet
NOTE A: Water level data
Date - Depth (below ground surface)
4/27 -9.0 feet
8/14 -9.0 feet

40

45-9

Page 1 of 1



~10It [CC, MFC WLA RF'JISED BEL EFONT 02-21-07 CR1 V~ A COT 2I1~Ifl7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

N MA 4ZA--114 jimS IL LOG - Boring No. B-1081
WfLh~am LCttls & A$S iact K•

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ NQ core (3") 1532026.1 N; 628657.8 E 33.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 625.7 feet See Note A 5/9/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical A. Tillery 5/10/06

5,

0)

E
ci)

0
z
06

I-

E
()

5)
*0 ~
530
0
4) (0
Sc
CO

50,-
0 0

C

0
0
4)

:5
"5)

SPT 3
1 6 14

9

3 3
r S2T 7 10

SPT
3

10
12
15

18

SPT
4

4
8
11

14

71 A i i i

15-

20-

25-

Z SPT 3
5- 10ý/0"

6

0)
0
0

-I

4)
k-
>-CJ

CH

CH

625.7

620.8 4.9

CLAY with gravel, strong brown

619.7 (7.5YR 4/6), moist, very stiff, trace 6.0
- sand

CLAY, strong brown (7.5YR 4/6),
moist, very stiff, few organics
- 7.3 feet: sand stringer, reddish
yellow (7.5YR 6/6)

5 *7~y-127

Lithology Remarks
0.0

- color changes to light bluish gray
(Gley 2 7/1)

Reviewed by / Date .( 3 ( ( 'ý 1-017

CH

CH

614.7
614.2 CLAY with gravel, yellowish brown

(10YR 5/6) mottled with gray veins,
moist, hard, gravel is light gray (5Y
7/2)

CLAY, strong brown (7.5YR 5/8),
moist, very stiff, few organics

3.5 feet: color changes to yellowish
brown (10YR 5/8),

SPT 1 used a 24 inch
sampler. Remaining SPT
samples taken with 18 inch
sampler.

11.0

11.5 SPT refusal at 11.5 feet.
Continuation of borehole in
rock log.

(4 -

625

620

615

610

605

600

Page I of 1



ROCK LOGMFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3112107

Project Name and No.:NuStart- Bellefonte COL Project; 6468061299

AMACTEC "'N ROCK LOG - Boring No. B-1081
WVi lam Lxi & A X,i,as, tnc,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3) 1532026.1 N; 628657.8 E 33.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Ray) / CME 750 625.7 feet See Note A 5/9/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch 0.D. / 11.5 feet Vertical A. Tillery 5/10/06

01
6

(.3 Reviewed by / Date L . 3, -. - -

Lithology RErn~rkXV
Rpmarks

2

1.7
2.0 0

MW
to

SW

R2
to

R3

5.0 6 SW R2to5ý. 0 t R3

3 4.9
5.0 96 SW

to F

R2
to

R3

LIMESTONE (micrite) interbedded with shale;
limestone is very light gray (N8) to light gray (N7);
moderately weathered to fresh; weak to medium
strong; many vertical and horizontal fractures;
limestone is medium grained

- 11.5-26.5 feet: shale is 0.01-0.3 feet thick,
irregular bedding planes; limestone mostly very fine
grained with moderately spaced 0.1-0.3 feet zones
of medium coarse grained layers; 25% shale

- 18.5-33.5 feet: all fractures occur along shale
beds

- 22.6 feet: 2 inch zone with slight brecciation

- 26.5-33.5 feet: shale is 2-25 mm thick, 15%
shale

11-14 feet: core is
brecciated due in part
mechanically
14-15 feet: drilling
equipment problems

450 psi down pressure

good fluid return

R2
to
R3

4
5.2 1 SW

100 to F

LU="

610

605

600

595

590

585

580

575

5
4.9 9092 F

R2
to
R3

-+ I.
Boring terminated at 33.5 feet.

NOTE A: Water level data
Date - Depth (below ground surface)
No Data
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SOIL LOGMFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MACTECr ,,SOIL LOG - Boring No. B-1082

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532535.4 N; 628502.6 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 621 feet See Note A 5/11/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical M. Osborne 5/12/06

C-)

Reviewed by/ Date -f ( 3 --1 3- Q 7

* SPT1 blow counts not
recorded due to rig geologist
omission

CLAY, reddish brown (5YR 4/4),
moist, stiff to very stiff
- 6.0 feet: color changes to mottled
brownish yellow (11 YR 6/6) and
white (10YR 8/1); manganese
nodules

7.5 Auger chattering
SPT and auger refusal at 7.4
feet. Continuation of
borehole description in rock
log.

1

600

25-

-595



ROCK LOGMFC_WLA REV BELLEFONT02-21-07.GPJ WLA-GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

A"MACTEC kTA- ROCK LOG - Boring No. B-1082
Wdi-~ LUttiý &- A$-w-¢s 1-€

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/HQ core (3.8") 1532535.4 N; 628502.6 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 621 feet See Note A 5/111/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /8.4 feet Vertical A. Osborne 5/12/06

10

15

20

25

30-

35-

40-

45-

0Zz=

'5

0

C

'I
0
a

0)

a,
CA)

65

1
1.8
4.5 22

2 10

SW
LCWA

SW

CW

SW

CW

MW

R3

R3

R3

3 4.5 15.1

R3

4 5.0[-fi90

5 100

MW

F

9W_
to F

SW

SW

NG

0)

ARno

_J-

YT

LIMESTONE (wackestone); medium light gray (N6)
to medium gray (N4) with olive gray (5Y 4/1);
slightly weathered to completely weathered;
medium strong
- 8-8.4 feet: soil-filled cavity, several clay fillings
- 10.8-12.9 feet: soil-filled void, contains medium
stiff clay

- 13-16 feet: soil-filled void, contains medium stiff
clay

LIMESTONE (wackestone) interbedded with shale;
medium light gray (N6) to medium dark gray (N4);
completely to moderately weathered; medium
strong; fossiliferous packstone interbeds; sparry
structures
- 17.8-19.2 feet: highly fractured zone, shale beds
highly weathered, less than 0.1' clay infilling
between beds

I - 26.6 feet: clay filled vug
LIMESTONE; crystalline, medium light gray (N6) to
medium bluish gray (5B 5/1);'fresh; medium strong;

I white calcite crystals along break
LIMESTONE (packstone) with calcareous shale
interbeds; packstone is medium gray (N5) and I
shale is dark gray (N3); fresh to slightly weathered; I
Imedium strong I
LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); slightly weathered; weak to medium
strong; fossiliferous, shale beds increase with
depth
- 33.3 feet: calcite vug

good fluid return, brown

down pressure 800 psi,
good fluid return, brown

BHTV and NG analysis
were conducted over
the length of cored
section

3+

8

D

0
0
0)
(.

Reviewed by / Date > ( C - 07

Lithology

R3
B

Remarks

C
0

610

605

600

595

590

585

580

575

6 5.0 1100
5.0

R3

Bj, 6, P1,
Ro, Ti

Bi, 20,
Wa, Ro, Ti

sj, 15, Pi,
Ro, Ti
j,18, P1,

).,Ti7
5.0
5 .0

LIMESTONE (packstone); medium gray (N5);
fresh; medium strong; mainly subhorizontal
stylolites; sparry crystalline structure throughout

- 37-43 feet: subvertical fracture and several vugs
healed with calcite

- 1

100

F R3

8 100

SHALE; interbedded with packstone; dark gray
Page 1 of 2



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ VOA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

-M-ACTEC ROCK LOG - Boring No. B-1082
NMACTE +'=+C

0I

(a,

0z -," a
0

0,

Q) 0)i
C, -c0)

'a,CI-

0

0

>

RL[.o• Lithology Remarks

hered; weak; moderate to
on

9 5.0
5.0- 100

50-

55.

60-

65

70

SW IR2

10 E-0 11005.0

SWIR3to F R

LIMESTONE (packstone) interbedded with shale;
packstone is medium dark gray (N4) to medium
bluish gray (5B 5/1) and shale is dark gray (N3);
fresh to slightly weathered; medium strong; calcite

-mineralization occuring along shale beds; 25% [
AshaleI

5.011 5-.01100
SW
to F

R2
to
R3

C

12 1-o 100 SW R2

SHALE interbedded with wackestone; shale is dark
gray (N3) and wackestone is medium dark gray
(N4); fresh to slightly weathered; weak to medium
strong; extreme bioturbation

SSHALE (calcareous) interbedded with limestone
(wackestone and packstone); grayish black (N2);
slightly weathered; weak; localized fossilliferous
beds; 40% limestone

- 68.4-69.4 feet: shale beds thin to laminated,
dominated by wackestone

850 psi down pressure,
good fluid return, gray

PVC: 4 inch 0, D.
installed after drilling for
BHTV test

75,

13 1 0 100 R2

570

565

-560

-555

-550

-545

-540

-535

SW

14 1 100 R2 -73.5 feet: limestone color shifts to medium gray
(N5)
- 74 feet: fossil rich bed 0.2 feet thick

tOO- *I - - .1 - *I - -I- -,v Boring terminated at 75.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
8/17 - 13.2 feet

80

85

Page 2 of 2



S01L LOG MFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3113107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

,MACTEC WLA SOIL LOG - Boring No. B-1083
Milt-=. U,6,i & A-w-cs l•-

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HO core (3.8") 1532571.1 N; 629135.1 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 615 feet See Note A 5/11/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical J. Hoeft 5/12/06

a Reviewed by Date IC -3 "7

• . •- > ' a, _ "0 ,,,-

U ) D•5 0 1 615 Lithology 0.0 Remarks
n... .. . . .. ... r ~615

ME
I 26.4

ME 25.8 12 CHE
2

10 -

ME 19.2
3

15

20

25

L4_

SILT with sand and gravel; dark
yellowish brown (10YR 3/4); dry I
CLAY; brownish yellow (1 OYR 6/6);
dry to moist; hard; high plasticity

- 9.8 feet: includes highly weathered
limestone pebbles of size varying
from <0.05-0.25 feet diameter

- color changes to light yellowish
brown (2.5Y 6/3) around weathered
limestone pebbles, predominantely
gravelly clay below 11.5 feet

ML 614ý8 SILT; very dark grayish brown (2.5Y 0u.
CL 3/2); wet; very soft; contains organic

613.5 matter; saturated (Fill) r1.5

12.8-13.8 feet: soil sampled
by R. Lantz/Enercon
SPT refusal at 13.4 feet.
Driller advanced auger to
15.0 feet. Continuation of
borehole description in rock
log.

I 600.0

ML 613.0 CLAY, brown (1OYR 4/3); moist; stiff 2.0
CH 1 to very stiff; medium plasticity I

. . .. . . . .. . .. . . .

15.0

-610

-605

600

595

590

Page 1 of 1



ROCK LOGMFC WLA REV SELLEFONTO2-21-07.GPJ WVA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC ROCK LOG - Boring No. B-1083

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532571.1 N; 629135.1 E 75 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 615 feet See Note A 5/11/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 15 feet Vertical J. Hoeft 5/12/06

6
z
C

0

0

a,

a U)

0) 0)

0(0,,, *~
'a) -

si- .i

0
0
.0

C.-

0

Reviewed by / Date •C. '•--<J7

Lithology Re

1 1.01.01 95 LIMESTONE (micrite); medium gray (N5) with dark
gray (N3) to grayish black (N2) bands; fresh to
slightly weathered; weak; strong HCL reaction 16 feet: Good fluid

return throughout
boring

595
- 20 feet: Fossils visible along fractures

590

585

- 34 feet: Slight stylolitic features
580

PA

.575

B

570

50, -565



ROCK LOG MFC W1A REV BELIEFONTO2-21.n70p.I ,Mr~rT ~I19~~~7

ROCK LOG MFG-VAREV BELLEFONT 02-21-07 GPJ WLA GOT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

TMACTEC LA-';
\•~a Lc~I~s & Ax'obcs.intc•.

ROCK LOG - Boring No. B-1083

a,

a-
5)
ci

0
zo

S

a, cira

F-
ca

Ei
05 0

J5 11, -o

7-

0 .Z3

.E

0

Lithology

anZ SWr 1 -1,---- 1~ -4--

SW
to F R2

Wa, SI, Ti

3j/Me, 10,
Na, SI, Ti

10 ý-o11005.0

60-

65-

70

75

80ý

11 5.050100

a
0

Remarks 
56

•-560

555

550

545

SW R2

B

to F

12 1- 11005.0

aj/Me, 10,
Wa. SI, Ti

BjIMe, 5,
NaIPI. SI,
I-i1340 1 00SWR24.• 00 to F

-73.2 feet: Thin (0.1-0.2 ft) wackestone beds with
visible fossils; has color of grayish blue (5PB 5/2)

I I Boring terminated at 75 feet

NOTE A: Water level data
Date - Depth (below ground surface)
5/15 - 6.8 feet
5/16 - 5.4 feet
5/17 - 7.4 feet
6/24 - 7.2 feet

85-

90-

95

535

-530

-525

- r0r)

Page 2 of 2



SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC WLA SOIL LOG - Boring No. B-1084
MVIN-v.• & A-w- e. n

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532586.4 N; 628991.9 E 50.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) I CME 85 614.8 feet See Note A 8/8/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT / UD Shelby tube Vertical J. Hoeft 8/9/06

0)

0

SILT w
(1OYR.
stiff, fev

very sti
CLAY,
stiff to I
red (5Y
nodules

Reviewed by / Date 3(- 3 - Q

Lithology 0.0 Remarks

ith sand, dark yellowish brown
4/4), dry to moist, stiff to very 1.o
w organics (Fill) j

live brown (2.5Y 4/4), moist,
ff 2.5
olive brown (2.5Y 4/4), wet,
hard, mottled with yellowish
'R 4/6), trace manganese
S

610

et: becomes light olive brown
/4)

7.6 SPT refusal at 7.1 feet.
Auger refusal at 7.6 feet.
Continuation of borehole
description in rock log.

605

600

(2.5Y 5

10

-595



R(~rk I (~ci MFC ~M A PF\I PFI I F'FONT 02-21.07cP.I W~AGOT 3J1~IO7

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MACTEC .. ROCK LOG - Boring No. B-1084

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)? NQ core (3") 1532586.4 N; 628991.9 E 50.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 614.8 feet See Note A 8/8/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. ( 7.6 feet Vertical J. Hoeft 8/9/06

a,

0~
0)
0

a a)

0• >•

Reviewed by / Date D•C 3 - Q,3 07
0
,-0

a) C= 0)
-c
(n 'a
'a) Lithology Remarks

10

15

20

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3), slightly weathered to fresh; medium
strong

- 7.6-12.7 feet: closely spaced bedding joints, dip
5", wavy
- 7.6-17 feet: shale is < 0.03 feet thick with spacing
of <0.2-0.5 feet, rip-up clasts

LIMESTONE (packstone) with calcareous shale
interbeds, packstone is medium bluish gray (5B
5/1) and shale is dark gray (N3); fresh; medium
strong

- 17-36.6 feet: shale is < 0.02 feet thick with
spacings of < 0.2 feet

- 30-37 feet: wavy styolitic pressure solution
features

25-

30-

35-

40

45

good fluid return

good fluid return

good fluid return

good fluid return

0

Li.

605

600

595

590

585

580

575

570

- 36.6-45 feet: shale is 0.01-0.2 feet with spacings
of <0.2 feet, wavy, rip-up clasts

-40.2 feet: round rip-up clasts, 0.1 feet diameter

- 44 feet: slickensided and mineralization along
fracture surfaces, distinct rip-up clasts
- 45-50.3 feet: shale is laminated to 0.1 feet thick
with spacings of <0.4 feet, wavy, rip-up clasts

Page 1 of 2



ROCK LOG MFC \MAAREV BELLEJFONT 02-21-07.GPJ WVLA.GD 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTEC ROCK LOG - Boring No. B-1084

o)

50

55

60-

65-

70-

75-

80-

85-

0
z
gC

'U
0
0

0)
C

a)
C

C

0)
C
a) CI-

0)

0
o5

00
0 C

600

0

0)

Lithology Remarks
11T-rtr T11 *1

2.7 100 F R3 B

-- 1-1 - - 4
Boring terminated at 50.3 feet.

NOTE A: Water level data
Date - Depth (below ground surface)
8/9 - 2.6 feet
8/14 - 2.6 feet

C
0

Lu

565

560

555

550

545

540

535

530

Page 2 of 2



SOIL LOGMFCWVLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

rMACTEC 4'LA '~SOIL LOG - Boring No. B-1085
W11li- Ultlo$ & A,-..!.,, 1-iq

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532807.8 N; 627935.7 E 6.9 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 608.5 feet See Note A 7/8/06

Sampling Method Borehole Inclination Logged by Date Completed
CME Vertical J. Howard 718/06

Af<~rA- //y~Y
L~~c_3-13-Q7

>
.W

FU4Remarksq n

6.9

10

15

20-

25-

Boring terminated at 6.9 feet

SPT refusal at 6.9 feet.
Boring was terminated at 6.9
feet on hard rock Limestone
mistakenly believed to be a
concrete utility service line.
Another boring (B-1085A)
was drilled 5 feet away
where hard rock Limestone
was encountered at 8.3 feet
with no soil sampling.

605

-600

-595

-590

-585

-580

Page 1 of 1



SOIL LOGMFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

OMACTEC W SOIL LOG -Boring No. B-1085A
ý,a &.- Z I. I J ..l•;,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3Y) 1532807.6 N; 627930.7 E 16.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 608.2 feet See Note A 7/8/06

Sampling Method Borehole Inclination Logged by Date Completed
No sampling Vertical J. Howard 7/8/06

0
LI)

F.

.£
(D
0-
$)
6•

?fy~7

~L 3 ~3-o7Reviewed by / Date

C-8>C) 0

-J

Cý )

to -ý
>,0n

Lithology Remarks
609 no(

0 6082 00

>

605

600

Soil sampling not conducted. Refer
to B-1 085 for soil profile.

Boring located 5 feet from
B-1 085.

Rock coring begins at 8.3
feet.

i ! --- - -

595

590

-585

-580

i-1age ~i OT I
Page 1 of -1



ROCK LOG_MFC WLA REV BELLEFONT 02-21-07.GPJ WLAGDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

IMACTEC ROCK LOG - Boring No. B-1085)
SVilia,. CiO & Aswcilare. In•

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3Y) 1532807.6 N; 627930.7 E 16.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 608,2 feet See Note A 7/8106

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch OD. / 8.3 feet Vertical J. Howard 7/8/06

iSc 3-(13-017
0Z

C..,

U,

0
U,

0a¢

0)
C
U)

0)
C
U'

0
051, t

* U

0°
10.

WC

65 a

'E
U

0

Reviewed by / Date
C
0

Mt
>i

Lithology Remarks

I 841 SW R43.2 to F EBj, 0, PI,RO, Ti

Bj, 5. P1,
SI, Op

Bi, 5, P1,
SI, Op

Bj, 15, P1,
ýo. Op

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium light gray (N6); fresh
to slightly weathered; strong; trace bioturbation and
shell fragments
- 8.3-15 feet: shale beds are thin to moderately thin
spaced 0.1 feet apart
- 12.5-12.7 feet: brecciated zone

D

8.3 feet: Hydrocarbon
odor appeared shortly
after coring began.

Boring terminated early
due to strong
hydrocarbon odor
which appeared shortly
after coring began

2 4'9 SW IR4
5.0190 to F

Boring terminated at 16.5 feet.

NOTE A: Water level data
Date - Depth (below ground surface)
No Data

-595

590

585

580

575

570

565

560
Page 1 of 1



SOIL LOG MFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299
SMACTEC WLA A SOIL LOG - Boring No. B-1086

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533155.7 N; 628520.7 E 75.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME550 607.2 feet See Note A 6/13/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Hoeft 6/13/06

.0
ZF

0J

S Reviewed by/Date t .C( "' -

>0)
0,

c)

0

0

605

- becomes stiff, yellowish brown (10
YR 5/6), mottled with bluish gray (5B
6/1) streaks, chert gravel and
manqanese nodules

Auger and SPT refusal at 7.5
feet (blow count 12/0").
Continuation of borehole
description on rock log.

10-

15

20

25

.595

590

-585

-580

Page 1 of 1



ROCK LOG MFC_WLA REV BELLEFONT 02-21-07,GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ArMACTEC ROCK LOG -Boring No. B-1086

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533155.7 N; 628520.7 E 75.3 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME550 607.2 feet See Note A 6/13/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch OD. / 8 feet Vertical J. Hoeft 6/13/06

0

10 7

15

20

25

30

35

40

45j

6
0z

-," 0
a

0))

C)
.17 "-'C

'0)
.51-

0)
0

S i ~
£ 1.5.5S I 5.2-

~0I
0
0

Lithology

Reviewed by / Date Dji) 3 -- t-• , Q1

I I 
ernams

I 3.8
4.0 87.5

F R3

2 5.1 100T9o

F R3

3 5.01,T8_10

4
5.210

F R30HT\

NG

Bi, 10,
Wa, SI, Ti

Jo, 60,
Wa. Si, Ti
Jo, 60,
Na, Si. Ti

Bj, 15,•I/Wva,
.m, Tt,

'slicken-sid
and
mineralizat

Jo, 70,
Wa, SI/Ro,
Ti (44.3' -
45.2)
Bj, 5, Wa,
STET, Ti

LIMESTONE (micrite) with interbeds of calcareous
shale; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong

- 7.5-15 feet: shale banding is 0.05-0.2 feet thick
with spacings of 0.05-0.2 feet

- 15-19.2 feet: shale is <0.05 ft thick with spacing of
0.05-0.2 feet

- 19.2-31 feet: shale is 0.05-0.15 ft thick, increase
in shale bed spacing to 0.1-0.3 feet

Fluid return good
throughout boring

BHTV and NG analysis
were conducted over
the length of cored
section

30 feet: Unconfined
Compression Test

>

595

590

585

580

575

570

565

560

DI

5 5,00'-• OO /
/

4.9
5.06 97

- 31-47.5 feet: shale beds are - 0.05 feet thick with
spacings of 0.2-0.3 feet

- 39.6 feet: calcite layer 0.05 feet thick

7 5.31005.03
F R3

IS

on1

5 98

- - - - - - .. - - -~ = '. _____ ,. - '. ___________________________________________ L _____________________
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ROCK LOG MFC ILA REV BELLEFONT02-21-07.GPJ WLAGDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

-MACTEC P•A~T ROCK LOG - Boring No. B-1086
%Vil ii,am LC&A-i,,,,,m,

50

55

60

65

70-

75-

80-

85-

0z
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Lithology Remarks
,~ ~

9 5.0 F R3

10 1 905.0

F R3

11 1 4 96

LIMESTONE (micrite) with calcareous shale
bedding; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong; spar in rock
fabric at 47.5-51 feet, very crystalline; less
prominent shale banding

- 51-60 feet: shale bedding < 0.02 ft. thick with
spacing 0.03-0.2 ft., not as much shale bedding
from 54.5 to 57.5 ft.

- 60-75.3 feet: shale is < 0.02 ft. thick with spacing
between 0.02-0.2 ft.

- 65.2-66.2 feet: less prominent shale sections

- 67.5 feet: gravel-sized rip-up clasts, 0.01 x 0.05
rounded, layer is 0.1 ft. thick

- 69-70.5 feet: less prominent shale section

12 5-j 100

F R3

D

Dn

13 1-9 97

First foot of run #12:
deliberate slow drilling
rate

PVC: 4 inch 0. D.
installed after drilling for
BHTV test
PVC: 4 inch 0. D. set
for BHTV testing

0

555

550

545

540

535

530

525

520

4.114~ 100 Bj, 5, Wa,
S], Ti,
calcite
mineralizat

d
foishead

-I.
Boring terminated at 75.3 ft

NOTE A: Water level data
Date - Depth (below ground surface)
6/14 - 9.2 feet
7/23-12.0
9/13 - 9.2 feet
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SOIL LOG MFC WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Proiect; 6468061299

•~MACTEC,,-SOIL LOG - Boring No. B-1 087

Drilling Method Boring Location Coordinates. AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3) 1532677.2 N; 629071.3 E 35.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) / CME 85 613 feet See Note A 8/18/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT / UD Vertical J. Hoeft 8/18/06

Reviewed by / Date DR.. 3. -"3 C"7

610

SPT refusal at 4 feet. Auger
refusal at 4.9 feet.
Continuation of borehole
description in rock log.

605

10-

15-

20-

25

600

-595

-590

585



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

MACTECN ROCK LOG - Boring No. B-1087

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532677.2 N; 629071.3 E 35.4 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Upchurch) I CME 85 613 feet See Note A 8/18/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch 0.D. /5 feet Vertical J. Hoeft 8/18/06

a)
C)=

t0-

0Z

05

0)
0
a

C)

'a,Cj~
U)

0;
0
.0 -0 00

Lithology

Reviewed by / Date P _f3 -( Q•-c7

Re~mark.s
Remarks

1
2.2
2.6 73

SW R3

LIMESTONE (wackestone and packstone) with
calcareous shale interbeds; medium bluish gray
(5B 5/1) and shale is dark gray (N3); fresh to
slightly weathered; medium strong; strong HCI
reaction
NOTE A: Water level data
Date - Depth (below ground surface)
8/19 - 4.0 feet
- 4.9-35.4 feet: shale is <0.05 feet thick with
spacings < 0.3 feet, wavy with rip-up clasts
- 10.8 feet: rock becomes fresh

4.9-35.4 feet: good fluid
return

2 199

3 5- 1004.8 F R3

4 4.8
5.0 96 B

-- H-- F 1R3

r_

Lu

605

600

595

-590

585

580

575

570

5 5.21005.-0 lO

6 4-9 98

F R3

3.0
3.07 100

Boring terminated at 35.4 feet

NOTE A: Water level data
Date - Depth (below ground surface)
8/19 - 4.0 feet
8/22 - 4.0 feet
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SOIL LOGMFCWLA REVISED BELLEFONT03-14-07.GPJ WLAGDT 3/19/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

SMACTEC PEA ~SOIL LOG - Boring No. B-1088
W~RE.,,, u LcIAnCI,.-. PC,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533043.3 N; 628497.2 E 71.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Gibson) / CME 45 608.1 feet See Note A 8/15/06

Sampling Method Borehole Inclination Logged by Date Completed
UD Shelby Tube Vertical D. Stepanof 8/17/06

a
0
C-)
'3)

0~

Reviewed by / Date D- C. 3-230.o 7

>3
o

0)

"3
3)

H-
)1)

0

Auger to 4.0 feet

1-5 feet: Bulk sample taken
for Standard Proctor test
(LL=58%, P1=34%)

5-10 feet: Bulk sample taken
for Modified Proctor test

8.5 (LL=54%, P1=32%)
Shelby tube refusal at 8.5
feet. Sample hot retained.

Auger refusal at 11.0 feet.
Continuation of borehole
description in rock log.

600

-595

590

-585

-580
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ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC ROCK LOG - Boring No. B-1088

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533043.3 N; 628497.2 E 71.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Gibson) / CME 45 608.1 feet See Note A 8/15/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 11 feet Vertical D. Stepanof 8/17/06

-C

C
50

0
0
.5

Reviewed by / Date D f(.. 3 .. 07

Lithology Remarks

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is gray (N5) and shale is dark
medium gray (N4); fresh; medium strong; strong
HCI reaction

- 11-71 feet: shale is 0.01-0.3 feet thick, wavy,
wispy
- 15-17 feet: bioturbation filled with packstone,
wavy beds, stylolites present

down pressure 300-400'
psi, good fluid return,
light gray

590

20-

585

26.3 feet: Unconfined
Compression Test
down pressure 700 psi,
good fluid return, light
gray

30'

D

-575

- 33.8 feet: incipient fracture

- 37.4 feet: incipient fracture
570

-565

down pressure 700 psi,
good fluid return, light
gray- 47.5 feet: calcite-filled fracture 0.01 feet thick 560



ROCK LOG MFC WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Prolect: 6468061299
MACTECR ROCK LOG - Boring No. B-1 088
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4) Lithology Remarks

4.9 810 5.--0 9

I I F R3

11 149 985.0

4

3j, 10, PI,
3m, Ti,
lickenside

3j, 15,
Na, SI, Ti

3j, 50,
Na, SI, Ti
3j, 15-50,
Na, SI, Ti
3j, 10,
Na, SI, Ti

3j, 10,
Na, SI, Ti,
,alcite
ýilling

5

D

- 52-57 feet: few fossils in shale, incipient fractures

- 57.5 feet: calcite-filled fracture with slickensides

- 63-66 feet: few wackestone interbeds 0.05 feet
thick
- 63.7-64.0 feet: high angle fracturing

- 66-71.2 feet: packstone-filled burrows in calcite

- 68 feet: calcite-filled fracture

55.1 feet: Unconfined
Compression Test

67.6 feet: Unconfined
Compression Test

12 1 88

F R3

4.0

0

('J -.•

Lu

555

550

545

540

535

530

525

520

Boring terminated at 71.2 feet

NOTE A: Water level data
Date - Depth (below ground surface)
8/17 - 10.0 feet
8/19- 1.0 feet
8/20- 2.0 feet
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SOIL LOG MFCWLA REVISED BELLEFONT02-21-07.GPJ VvLA.GDT 3/13107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

MACTEC EA-I SOIL LOG - Boring No. B-1089
Willia0 LCtlIs& A $,,•Jnto,. Inc

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1531668.7 N; 628473,1 E " 40 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME550 630.5 feet See Note A 5122/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical M. Osborne 5/22106

W Reviewed by /Date V)'. )l '-

0 C CL CLAY, dark reddish brown (5 YR

3/3), dry to moist, stiff, trace organics60
SP 4 and manganese nodules

PT 7 1 8 6265 2.0
) CL CLAY, yellow (10 YR 8/8) mottled

with light gray (10 YR 7/1) and

-6--7-CL 3 yellowish red (5 YR 5/8), moist, - 3._3__SI 3 • L -•mediumstf2 CL- CLAY, dark yellowish brown (105 R 4R

3/3), 4/6), moist, medium stiff to stiff, trace i

@P organdicgnsendls -

C , y s r8 65 2625

7ST L ote ihbons ye llw(0Y

3 18 6/6) and light gray (10 YR 7/1),
1 moist, stiff, few mngaves e

SPT 841 1.8 (:• L • Weathered limestone) 620etoe

organic -625

SPTC2 mottled brownish yellow (10

6 56 6 6/6) and light gray ( .10 YR 7/1),

10 moist, vr stiff, traew magranese

16.2 3eet Continuation8of

eWeathered d o in rcimestone)o
No 6/6)in and-5. lihfeet 1 R /)

P 10 14.4 -615
6 50/6" 614.0 16.5 Auger and SPT refusal at

16.2 feet. Continuation of
borehole description in rock
log.

20
610

25
605

JU Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3X12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ArMACTEC ROCK LOG - Boring No. B-1089
Wil~ia Ltis & A- -oal, I,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/NQ core (3) 1531668.7 N; 628473.1 E 40 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME550 630.5 feet See Note A 5/22/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 16.4 feet Vertical M. Osborne 5/22/06

a,"

0z 0n0

a)

-

M6

I ._8

o 5

00

Z

0

0

"D

Lithology

Reviewed by / Date DZc "? -. "- C(T7

Remarks
I f-I. -

1 4.3~74
MW

SW

MW

'SW

R2
to

R3

2 4.0
R2
to
R3

3 SW

R2
to
R3

3j, <5,
Na, Ro, Ti

3j, 10. PI,
Ro, Ti

3j, 19, Pl,
31, Ti
3j, <5' P1,
21, Ti
3j, 13, PI,
21, Ti

3j, 19,
Na, Ro, T

Bj, 7, PI,
Ro, Ti,
shale bad

B9, 12,PI,
Ro, Ti

A

LIMESTONE (wackstone) interbedded with shale,
micrite, and packstone beds; medium gray (N5);
moderately to slightly weathered; medium strong to
weak

Packstone beds are medium bluish gray (5B 5/1)
- 20-20.5 feet: fracture zone and shale along
fractures

LIMESTONE (packstone) interbedded with shale,

micrite, and wackestone beds; medium gray (N5);
moderately to slightly weathered; weak to medium
strong

- 33.9-35.5 feet: Heavily fractured zone with light
reddish brown staining along highly weathered
beds (5YR 6/4)

Below 37.7 feet: Predominantly micrite

200 psi down pressure

Good fluid return, gray

29.6-29.9 feet:
Fractured zone

33 feet: Lost fluid
return and did not
recover

4 162
MW

HW

0

610

605

600

595

590

585

580

575

5 100 SW
R2
to
R3

Bi. 13, P1,

4091- -1- - i-I- -L -4-
Boring terminated at 40.0 ft

NOTE A: Water level data
Date - Depth (below ground surface)
5/23 - Approximately 13.0 feet
7/25 - 16.0 feet

45-

50-

55.

Page 1 of 1



SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13107

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299
T •SOIL LOG - Boring No. B-1090OMACTEC #;

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1533200.9 N; 628455.8 E 128 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 609.9 feet See Note A 7/24/06

Sampling Method Borehole Inclination Logged by Date Completed
HQ core -60 D. Stepanof 7/25/06

6)

6)

6, E

06

-a
a)

CU
(U

(I 8 3

Dc6)00

0)6)

86

35
C
6)
a
C-,

6)

S

6)

D~c 3-d4-Cy~
I'-

Oi
0
C)

Reviewed by / Date

609.9 Lithology Remarksn n
ii

Soil sampling not conducted. Refer
to adjacent test pit T-1416 for soil
conditions.

5978 140

Rock coring begins at 14 feet
angled at 60' from the
horizontal.

0

U-1

605

600

595

590

585

25-

30- Page 1 of 1



ROCK LOG_MFC WLA REV BELLEFONT 03-19-07 GPJ WLA.GDT 4/24107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

NMACTEC ROCK LOG - Boring No. B-1090
'¾w .n d L olLct,, & A •, 1•,. l

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash! HQ core (3.8") 1533200.9 N; 628455.8 E 128 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 609.9 feet See Note A 7/24/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 14 feet -60 D. Stepanof 7/25/06

9- 7 2[OeA.J IReviewed by / Date

Lithology Remarks

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark medium gray (N4); severly weathered to fresh;
medium strong

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark medium gray (N4); moderately to slightly
weathered; medium strong

- 18-50 feet: shale is 0.01 -0.05 feet thick, wavy
contact

- packstone-filled burrow 0.04 feet thick

- 30.5 feet: slickensided joint surface, calcite
coating in fragments

- 33-33.2 feet: very closely spaced, healed
fractures

- 33-38 feet: rip-up clasts in shale layers, few
burrows filled with sand in micrite beds

- 38-38.5 feet: healed, high angle fractures

- 42.6-43 feet: healed, high angle fracture

LIMESTONE (packstone) with calcareous shale
interbeds; packstone is medium gray (N5) and
shale is dark medium gray (N4); fossils and
burrows in shale; shale is 0.01-0.03 feet thick;

•.stylolites present /-
LIMESTONE (micrite) with calcareous shale

Boring is angled at 600
from the horizontal.
Depths shown on log
are distances along
drilled hole.

Discontinuity angle
measurements are
relative to borehole axis
Down pressure 500 psi,
Good fluid return, white
to light gray

48 feet: down pressure
4500 psi, fluid return
good, light brown

fluid light gray to light
yellow

0

595

590

585

580

575

570

565
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ROCK LOGMFC _NLA REV BELLEFONT 03-19-07.GPJ WtA.GDT 4/24/07

Project Name and No.: NuStart- Bellefonte COL Proiect: 6468061299

fACT ... ROCK LOG - Boring No. B-1 090

55

60

65

70

757

80

85-

90-

0

zz

0

012 E) E)
C'

o)

0) C
0-

-oob
20000

U'E

0

Lithology Remarks

0

Ia

-- i
9

F R3

10 150 1005.0

interbeds; micrite is medium gray (N5) and shale is
medium dark gray (N4); fresh; medium strong;
some packstone interbeds; some stylolites
-52.5-88 feet: shale is 0.01-0.02 feet thick

-70.5-71.0 feet: packstone layer

Fluid return good, light
gray

5.0 / 3i, 40, St,
'1, Sm, Ti

i i F R3

12 5.0o 1005.0

D

13 1 01985.0

560

555

-550

-545

-540

535

-530

F 1R3 - 78-87 feet:
present

stylolites and calcite-filled vugs

14 96

Bj, 40, PI,
SI, Ti

- 81.7 feet: calcite-lined discontinuity with fossils

15 15.1005.0

F R3 -87.8 feet: packstone bed, medium gray (N5),
stylolites
-88-90 feet: calcareous shale beds are fewer and
then increase

16 1 100

92-93 feet: packstone interbed

LIMESTONE (micrite and wackestone) with

Page 2 of 3



ROCK LOG MFC WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4124I07

Project Name and No.: NuStart- Bellefonte COL Proiect: 6468061299

gMACTEC ........... &.... . W,.. ROCK LOG - Boring No. B-10901

0

95

100

105-

110-

115-

120-

125

130

6
z€

2-a)
0
a

0)

0)
0

0H
0)

--)--

C

0

O

oa

00"

L)

0
0
._)

oD

a0
>a-

wJLithology Remarks

17 1 - 11005.0

F IR3

18 1ý- I1005.0

19 ýo100

iI i F R3

2 5.0
250 100

D3

calcareous shale interbeds; micrite and
wackestone are medium gray (N5) and shale is
medium dark gray (N4); fresh; medium strong;
rip-up clasts

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
medium dark gray (N4); fresh; medium strong
- 98-118 feet: shale beds are 0.01-0.03 feet thick
- 99-99.3 feet: healed incipient fracture

- 103-113 feet: packstone-filled burrows

- 104.6-105.2 feet: healed, high angle fracture

- 114-114.3 feet: healed, calcite-filled fracture 0.01
feet thick
- 115-115.2 feet: healed, calcite-filled fracture 0.01
feet thick

- 118-128 feet: shale beds are 0.01-0.03 feet thick;
wavy contacts, rip-up clasts

- 127-127.2 feet: slickensides along bedding joint

Down pressure 4500
psi, fluid return good,
light yellow brown

Down pressure 500 psi,
fluid return good, light
gray

21 1 94

-525

520

515

510

505

500

495

-f----i--I F R3 3i. 20, St,
SI, Ti

22 1 100

23 4 965.0 F R3

/Bj, 40, St,
SI, Ti - . I

Boring terminated at 128.0 feet.

NOTE A: Water level data
Date - Depth (below ground surface)
7/25 - 13.9 feet

Page 3 of 3



SOIL LOG MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

'MACTEC WSOIL LOG - Boring No. B-1091

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1531925.1 N; 629403.7 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 641.9 feet See Note A 5/29/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 5129106

Reviewed by / Date C -C. I 7

Lithology Remarks
0.0

GRAVEL with clay and sand, dark
yellowish brown (10YR 4/4) and gray
(2.5Y 5/1), dry to moist, medium
dense (Fill)
- gravel ranges in size from 0.1 down
to coarse sand-sized clasts

3.5

CLAY, strong brown (7.5 YR 4/6), dry
to moist, stiff to very stiff, occasional
manganese nodules

- 6 feet: changes color to yellowish
brown (10 YR 5/6) and becomes
moderately plastic

- 12 feet: Limestone clasts with
average size 0.02-0.05 feet 13.2

13 2
Limestone GRAVEL with clay and
silt, light yellowish brown (2.5 Y 6/3), 14.2

t limestone gravel is 0.6-0.24 inches
and is angular

SPT refusal at 14.2 feet. Top
of rock is at 14.1 feet.
Continuation of borehole
description in rock log.

0

640

635

630

625

620

615

15-

20-

25-

Page 1 of 1



ROCK LOG MFCWLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC ROCK LOG - Boring No. B-1091
Wiikm L±l s U Asý& al- , in,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NO core (3") 1531925.1 N; 629403.7 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 641.9 feet See Note A 5/29/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. /13.6 feet Vertical J. Hoeft 5/29/06

Reviewed by / Date VC, 3 •i- 13 -/7
a)

15.

20

25-

30-

0Zz
n-

0

n-

0
a

0)

Cl)

=0)
(7)~ 0 8t

'D0
C3 _J

80

aT (

0.5_

09

Lithology Remarks

1

2

2.4 70 to
E _HWIR2

Ej, 5, Wa,
Si, Op/Ti

Bj, 10,
Ala, Si, Of

SW
to F

76 R2

LIMESTONE (micrite); yellowish gray (5Y 7/2) to
dusky yellow (5 Y 6/4); completely to highly
weathered; extremely weak; strong HCL reaction;
light yellowish brown (2.5 Y 6/3) clay; some silt
and gravel
SHALE (calcareous) with interbedded micrite and
packstone; shale is dark gray (N3), packstone is
medium gray (N5), micrite is medium gray (N5);
fresh to slightly weathered; weak; strong HCL
reaction; limestone 40-50%
- .17-18 feet: Highly weathered zone with clay-filled
fractures
- 18.2 feet: 0.06 feet clay layer
- Shale shows rip-up clasts, individual grains and
fossils

Coring begun at 13.6
feet

I

3
4985.0 9 F R2

NV

4
459•.078

F

SW

R1

RI

R2

Bj. 20, P1,
Sm, Ti
Bj, 20, Pi,
Sm, Ti

Bj, 20, P1,
Sm, Ti

Bj, 10,
Wa, SI,
Op-Ti
Pj/Jo, 60,

/a, 1I, Ti

pi/Jo, 45,I

SHALE; dark gray (N3); fresh; very weak;
occasional limestone beds of thickness less than
0.01 feet; incipient fractures in shale; clay coatings
on some of the fractures

0

625

620

615

610

605

600

595

590

5
4.0
4.0 85

/
/

LIMESTONE (micrite); medium light gray (N6) with
medium dark gray (N4) bands; slightly weathered;

" weak; weathered zone with high angle fractures at
\34.1 and 34.9 feet

40-

I
Boring Terminated at 35.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
No Data

50-

Page 1 of 1



SOIL LOG MFCWLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299MACTEC -SOIL LOG - Boring No. B-1092

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532370.7 N; 628902.4 E 56 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 621.6 feet See Note A 7/26/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical D. Stepanof 7/31/06

7)
a)

E

0

06

0)

0n

U)~

>0
00

0)
C
0

(~2

0)

0~

E

2

0,

0) -0
621.6

Reviewed by / Date I (.. •- I '-07

Lithology Remarks0.0

/ P 1
SPT 3 16.8

5

SPT 5
2 8 12

5- 7

ST 2P 3 18

5

SPT 3
7 18

10

ST 25 18

8

PT 10
6 13 18

15 25 1 1 25

CL CLAY, strong brown (7.5YR 5/6),
moist, medium stiff, few gravel
fragments, trace roots and concrete
fragments (Fill)

0r4 •P

ML SILT, dark grayish brown (10YR 4/2),
moist, very stiff (Fill)

615.2 6.4

CH CLAY, strong brown (7.5YR 5/8), stiff
and very stiff

- 8.5 feet: mottled with light gray
(7.5YR 7/1) and contains black
manganese nodules

- 11 feet: trace roots, more

manganese nodules

608.6 13.0

ML SILT with gravel, light gray (2.5Y
7/2), dry, hard (weathered limestone)

12.5-13.5 feet: rig chattering
while augering

Auger refusal at 16.0 feet.
SPT refusal at 16.8 feet.
Casing set at 16 feet.
Continuation of boring
description in rock log.

C
0

620

615

610

605

600

595

20

25-

/SPT
7

7 8 604.r 16 7
JU14

Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONTO2-21-07.GPJ WLA.GDT 3/12107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0'MACTEC KROCK LOG - Boring No. B-1092
Wilfiw,. LUn, & ̂  •iW• Im.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3) 1532370.7 N; 628902.4 E 56 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MILLER (Bilbrey) / CME 750 621.6 feet See Note A 7/26/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 16 feet Vertical D. Stepanof 7/31106

0_

20

25

Reviewed by / Date j 3'(- - )

Lithology Remarks
LIMESTONE (micrite) with packstone and
calcareous shale interbeds; micrite and packstone
are medium gray (N5) and shale is medium dark
gray (N4); slightly weathered to fresh; medium
strong; fossiliferous; strong reaction to HCI; shale
is 0.01 -0.06 feet thick
- 17.3-18.7 feet: packstone predominant

- 22.3-23,5 feet: packstone predominant

LIMESTONE (micrite) with calcareous shale

interbeds; micrite is medium gray (N5) and shale is
medium dark gray (N4); fresh; medium strong;
shale is 0.01-0.3 feet thick

30.1-30.4 feet: fossiliferous
LIMESTONE (wackestone) with calcareous shale
interbeds; wackestone is medium gray (N5) and
shale is medium dark gray (N4); slightly weathered
to fresh; medium strong; shale interbeds are few
(<5%) and thin

LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong

- 36-56 feet: shale is < 0.02 feet thick with spacings
of 0.05-0.5 feet, wavy

30

35-

40

45

50

55-

Coring begun at 16.0
feet. Clay slough to
16.7 feet.
Down pressure 500 psi
17 feet: Lost fluid return
and did not recover

38 feet: hydrocarbon
odor, discolored (black)
layer

55.3 feet: last 0.7 feet
of core left in hole

C0

600

595

590

585

580

575

570

I i
Rnrinn t•rmin•t•d at FR D f•.•t

=inated at 56 0 feet
Page 1 of 2



ROCK LOG_MFCVLA REV BELLEFONT 02-21-07,GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

I'MACTEC
Wil-ia .

ROCK LOG - Boring No. B-1092

0

>
Lithology

NOTE A: Water level data
Date - Depth (below ground surface)
7/31 - 16.5 feet
8/1 - 16.5 feet60

65

70-

75-

-560

-555

*550

95

525

Page 2 of 2



SOIL LOG MFC WLA REVISED BELLEFONTO2-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

%KMACTBG- .L..... SOIL LOG - Boring No. B-1092U

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532373 N; 628904 E 16.2 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC / CME 45 621.7 feet See Note A 8/20/06

Sampling Method Borehole Inclination Logged by Date Completed
SPT I UD Vertical D. Stepanof 8/21/06

DD

C,
C)

C)
0

E
Cd)

0
Z
CU
Cx
Ka,

E
CD
(n

Son
2!)

0C
0

21

6e
P

0-

0)

1 I. I-r Ir-I

J SPT
2
2
3

12

UD
2 20.4

•t

SPT
3

3
4
6

16.8

UD 20.4 TXD
4

10 -

3

SPT 6 18
5 11

LI 8.4

C)'
0)
0

-J

*0'~*
00,,

-j

a-o

Reviewed by/ Date P '-, -

CL CLAY, strong brown (7.5YR 5/6) to
reddish brown (2.5YR 4/4), moist,
medium stiff to stiff (Fill)
- 6.5 feet: color change to brown
(7.5YR 4/2)

621.7 Lithology

GP 621.5 Grass, topsoil

Remarks00

GRAVEL, medium gray (N5), coarse,
62o.2 I angular

615.2
CH

CH

CLAY, brownish yellow (1OYR 6/6) to
dark yellowish brown, moist, stiff to
very stiff, trace black manganese
nodules (Residual)

1.5

65

0-1.5 feet: augered

5-6.5 feet: augered

10-11.5 feet: augered

Shelby tube damaged after
1.3 feet of advancement

bedrock encountered at 16.2
feet

609.4 12.3
CLAY with gravel, dark yellowish
brown (1 0YR 4/6) and light brownish
gray (2.5Y 6/2) mottled (Residual)

C0

wa,.

620

615

610

605

600

595

606.7 15.0

20-

25-

/ SPT
7

16
18

ML
10.8

SILT with gravel, light gray (5Y 7/1),

605.5 moist, hard, gravel size coarse to
5. fine, angular (weathered limestone)Cong' ~-4--4-4- -4

16.2
1-

Boring terminated at 16.2 feet
NOTE A: Water level data
Date - Depth (below ground surface)
No Data

Page 1 of 1



SOIL LOGMFCWLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Proiect; 6468061299

,MACTEC VitA SOIL LOG - Boring No. B-1093

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532291.1 N; 629224.6 E 46.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (AkinsiNarren) / CME550 621.6 feet See Note A 5/1/06

Sampling Method Borehole Inclination Logged by Date Completed
CME/NQ core Vertical M. Osborne/D. Stepancf 5/3/06

MSc, 5- 9-Q7Reviewed by / Date

Lithology

.0

-6
Remarksnfl

00
sandy SILT, pale brown (10 YR 6/3),
ary, TOW imestone gravel (-iil) 1.0
sandy SILT, yellowish red (5 YR 4/6),
moist, hard, trace manganese
nodules, trace limestone cobbles,
mottling of brownish yellow (10 YR
6/6)

5.0
CLAY, dark yellowish brown (10 YR 5.75.9

- -- 3-1,4), dry, very stiff . J _
CLAY; dark yellowish brown (10 YR
3/4), moist, very stiff to hard, few
manganese nodules

Groundwater not observed

Sample distorted by large
gravel clasts. CME refusal at
3.4 feet.

SPT and auger refusal at 9.8
feet. Continuation of
borehole description on rock
log.

QA

10

15

20

25

98

-620

-615

-610

-605

600

595

Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24107

Project Name and No.: NuStart- Bellefonte COL Project; 6468061299

;'MACTEC ROCK LOG - Boring No. B-1093
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ NQ core (3Y) 1532291.1 N; 629224.6 E 46.1 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started

MACTEC (Akins/Warren) / CME550 621.6 feet See Note A 5/1/06
Casing Size and Depth Borehole Inclination Logged by Date Completed

NW: 3.5 inch O.D. / 10.3 feet Vertical \11. Osborne/D. Stepan f 5/3/06

Reviewed by / Date • -- 9 o7
z

0-

ok
n..
o•

0)

a,
0 0 00

C

0
0
d)
o

(2_e/u; i

Lithology
Remarksa) 00 aa, z

1.3 0

2 4.77
5.- 77

98

SW

SW

F

sFIF

R3

R3

R3

3 4.95-0

4 90

5 ý-o156
5.0

F

HW
F

SW
F

F

F

R3

RO

R3

RK
R3

R3

Bi, 15,
Wa, Ro,
Op
Dij, 10,
Wa, Ro,

Op
.15,

Wa, Ro, Ti
Bj, 10,

a, SI, Op

Bj, 15
Wa, SI, Ti

Bj. 15, P1,
S1, Ti

Bj, 20, P1,
31, Op

j, 10, PI,
S1, Tý

Bj, 10, P1,
Sm, Op

Bj, 20,
Wa, Ro,
Op

8j, 20, P1,
SI, Ti

Bj, 10,
Wa, SI, OF

Bj, 20,
Wa, Ro,

Op

Bi, 20,
/a, S1, Ti

LIMESTONE (wackstone and packstone); medium
gray (N5) with medium dark gray banding (N4);
slightly weathered; medium strong; brown
clay-filled fractures, efferveces strongly in HCL
- 12 feet: change to packstone
- 11.5-12.8 feet: clay-filled fractures
- rock is predominantly fresh below 12.8 feet

- continuing rip-up clasts and bioturbation

- 16-16.5 feet: wackestone interval

- highly weathered, dark gray shale beds at 25.7-26
ft. Shale is extremely weak.
- 26.6-27.6 feet: few calcite-filled fractures, closely
spaced

HW casing advanced
to 10.3 feet
good fluid return, white
to light gray, 700 psi
down pressure

,SHALE; medium dark gray (N4); slightly weathered ,

C
0

w•

610

-.605

600

595

590

585

580

575

I LIMESTONE (packstone), highly fossiliferous at '128.1'-2 8.3' - - - - - - -/

LIMESTONE (wackstone and packstone); medium F
gray (N5) with medium dark gray banding (N4);
highly weathered to fresh; medium strong to
extremely weak

6 !4.0 1666 FSHALE; medium dark gray (N4)

7.

8 3.91 919

LIMESTONE (wackestone); medium light gray (N5)
with medium dark gray banding (N4); fresh to
slightly weathered; medium strong to weak
- 35-36 feet: closely fractured

LIMESTONE (packestone); medium light gray (N5)
with one thin, medium dark gray (N4) micrite bed;
fresh; medium strong; containing few calcite-filled
fractures and few stylolites

Good fluid return, light
gray, 800 psi down
pressure

450 psi down pressure

slight fluid loss

F R3

9 1--o 92
F IR3

Boring Terminated at 46.1 feet
NOTE A: Water level data
Date - Depth (below ground surface)
No Data (collapse on 5/8)

Page 1 of 1



SOIL LOG MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3113/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

A"MACTEC ;WA SOIL LOG - Boring No. B-1094
WilIom L- ll1 & A-, ,- c

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533085.6 N; 628571.3 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 607.6 feet See Note A 5/30/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 5/30/06

a,
C3

C)
a
E
('3
U,

dz
ca

C)

a)

0,0

C(00 >Co0

(.2

C1)

(-
F

C)

I-

C)

0

O >,'/

4J
6076

Reviewed by/Date 1WC. 3-13-07

Lithology Remarkson

/S1T 3 60/
3 8.4 18.6 33 GS•
2

P 3 8.4
4

3 10 11.4
7

3
4 10.2

10 _ 10

607.1 I UrOUIL; organic rici 0.5

Z

sandy CLAY, light olive brown (2.5 Y
5/4) to brownish yellow (1OYR 6/6),
moist, medium stiff

RM 4 42

CL CLAY, yellowish brown (10 YR 5/6),
damp to moist, medium stiff

601.4 6.2
CL CLAY with gravel, clay is yellowish

brown (10 YR 5/6), clasts are pale
yellow (2.5Y 7/3), dry to moist, very
stiff to stiff, gravels are weathered
limestone (average of 0.05-0.02 feet)

596.0 11.6

SPT refusal at 11.6 feet.
Continuation of borehole
description in rock log.

15-

20-

25-

30

SPI 27
5 50/1"

7

wr

605

600

595

590

585

580

Page 1 of 1



ROCK LOG MFC WLA REV BELLEFONT02-21-07.GPJ Wt.A.GDT 3112107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

%MACTEC ROCK LOG - Boring No. B-1094

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533085.6 N; 628571.3 E 35 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 607.6 feet See Note A 5/30/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch OD. / 11 feet Vertical J. Hoeft 5/30106

15

20-

25-

30-

6Z

C-

8I

0•

0
0

75 Z
"0 0

0

~0.
C C
00ow
LOG,

C

00

Reviewed by / Date

Lithology

f)SC '& - 13 cr5

REmnrk.q
-4- I - + 1 -4--- -I ~1

1 4.4 59
MW

to
SW

R3

2 59. F R3

LIMESTONE (micrite); medium gray (N5) with dark
gray (N3) to grayish black (N2) calcareous shale;
slightly to moderately weathered; medium strong
- shale thickness is on average 0.1-0.3' with
spacings of 0.02-0.2'
- some fractures have clay coating

- weathering becomes fresh

- 16-22 feet: shale is wavy; thickness is < 0.01'

- occasional chert pods and vugs
20.2 feet: vug 0.05 x 0.08'

- 21 feet: chert pod

- 22-26 feet: shale thickness is 0.01 -0.05' with
spacings of 0.05-0.2'
- occasional chert pods

- 24.8 feet: chert pod

- 26-30 feet: shale is wavy; thickness is < 0.01' with
spacings of 0.05-0.2'

Coring begun at 11.0
feet
Poor to total loss of
fluid return

16 feet: Fluid return is
good in the remainder
of boring

3 5.0 F R3 D

4 A 92 F R3

5 4.0
4.0 100 F

LIMESTONE (micrite); medium gray (N5) with dark
gray (N3); fresh; medium strong; no shale

- rip-up clasts seen on shale beds, beginning of
stylolitic features

595

590

585

580

575

570

565

560

R3

35 Boring terminated at 35.0 feet

NOTE A: Water level data
Date - Depth (below ground surface)
No Data

40-

45.

50-

Page 1 of 1



SOIL LOGMFC WLA REVISED BELLEFONTO2-21-07.GPJ WLA.GDT 3/13107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

•"MACTEC -SOIL LOG - Boring No. B-1095
WillilmLli A -int-, l

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532077.1 N; 628968.9 E 50.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 630 feet See Note A 6/14/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 6/19/06

a)

a,

a)

a)
.5-
E
a)

U)

0z

a) a0 88
a) 0

0

a) S
0Y)

a) >
0)
0o .-

0

>U

Reviewed by / Date Ofc 3 1? (-7

Lithology Remarks
0.0

U_

/ 4
SPT 4 6

1 46

7

SP 6 12
7

SPT 4 12
3 47

SPT 4 8

4 4
0

PSPT 2
4 6
7

and, red (2.5 YR 4/6),

.270 3.0

'•L CLAY with sand, strong brown (7.5
YR 4/6), dry, stiff

-color change to red (2.5 YR 4/6)

-color change to strong brown (7.5
YR 5/8), plasticity increases

-625

-620I

A174 SPT refusal at 12.6 feet.
Auger refusal at 13.3 feet.

1ýDU/- 1-U. Ji GW 616.7 IGRAVEL, light gray (7.5 YR 7/1),
- \ (weathered limestone)

13.3 Continua
descriptic

15

20

25

tion of borehole
n in rock log.

615

610

605

Page 1 of 1 60030



ROCK LOGMFC WLA REV BELLEFONTO3-19-07.GPJ VWLAGDT 4/20/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

S'MACTEC ROCK LOG - Boring No. B-1095

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3') 1532077.1 N; 628968.9 E 50.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 630 feet See Note A 6/14/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 13.3 feet Vertical J. Howard 6/19/06

Reviewed by / Date D) SC - 9 - 7

Lithology

iZ--•V" (

Rom~rkQ
Remarks

15

20

LIMESTONE (micrite) with interbedded shale;
medium gray (N5); fresh to moderately weathered;
medium strong to strong
- 14.4-14.8 feet: clay
- 13.3- 21 feet: shale moderately thin with 0.1'
spacing
- trace bioturbation, medium strength

-21 feet: becoming fresh; bioturbation, shell
fragments from 22.7 to 23.8 feet
- shale beds thick to moderate thin with 0.1-0.3'
spacing

- shale beds thin to thick with 0.1-0.4' spacing

-trace bioturbation and shell fragments

Good fluid return,
grayish brown

20 feet: fluid color
changes to gray

0

-615

610

605

-600

595

590

585

580

LIMESTONE (wackstone); medium light gray (N6);
fresh to slightly weathered; medium strong to
strong; mostly composed of shell fragments

LIMESTONE (micrite) with interbedded shale;
medium light gray (N6); fresh to slightly weathered;
medium strong to strong; trace bioturbation and
shell fragments, <5% shale

- shale beds moderately thin to thin with 0.1-0.2'
spacing

Terminated at 50.1 feet

NOTE A: Water level data
Date - Depth (below ground surface)
6/19 - 15.2-15.6 feet

Page 1 of 1



SOIL LOGMFCWLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3113107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

0MACTEC SOIL LOG Boring No. B-1096
Drilling Method Boring Location Coordinates: AL State Grid (ft) T Total Depth

Hollow stem auger (8" OD)/ NQ core (3") 1532615.5 N; 629217 E 50.1 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Akins) / CME550 616.5 feet See Note A 7/17/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical D. Stepanof 7/18106

0)

C
C)

..J

E
in
21

0)
O

Reviewed by / Date - 3C. -3 -3 -Q

Lithology 0.0 Remarks

0

616.5

CLAY, dark yellowish brown (10
4/6) to yellowish red (5 YR 4/6),
moist, medium stiff to stiff,
manganese filled pockets (Fill)
- trace gravel below 1 foot

-615

-610

SPT refusal at 9.0 feet.
Auger refusal at 9.4 feet.
Continuation of borehole
description in rock log.10

-605

1 of 1



ROCK LOGMFC WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4120/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

9 MACTEC VIA- .. ROCK LOG - Boring No. B-1096
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ NO core (3") 1532615.5 N; 629217 E 50.1 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started

MACTEC (Akins) / CME550 616.5 feet See Note A 7/17/06
Casing Size and Depth Borehole Inclination Logged by Date Completed

NW: 3.5 inch O.D. / 9.5 feet Vertical D. Stepanof 7/18106

Reviewed by / Date • sc., &-Yc1 .7
.,

a-,

10

15

20-

25-

30-

35-

0z5

a)

M

C

a,

ca
a,

- C)0) a,

a, (I)~
'a,

Co .ci-

(2,2 gv : I

0

0,

Lithology
Remarks

1 0.91 1 N Rt 3-q- " o.t-S"t ýF,

2 1864.9 F R3

LIMESTONE (wackestone and micrite); medium
gray (N5) to medium dark gray (N4); slightly
weathered to fresh; medium strong; reaction to

LH .CL_ is strong
LIMESTONE (micrite); medium gray (N5) with dark
medium gray (N4) calcareous shale interbeds with
wavy contact; fresh; medium strong; strong
reaction to HCI
- few thin layers of Packstone; average thickness
0.2'
- 16.1-16.4 feet: clay-lined fracture
- shale bed thickness 0.01-0.03'3 4. 90 F R3

4 - 11005.0 F R3

A
I NG

5 5.0
5.0 100 F R3

6
5.05.05lO F R3 I- Bj, 10,

Wa, Ro,
Op

- bioturbation, sand-filled burrows

LIMESTONE (packstone); medium gray (N5) with
medium dark gray (N4) calcareous shale interbeds;
fresh; medium strong
- shale bed thickness ranges from 0.01'-0.03'

3.26.5-26.9 feet: packstone is fossiliferous /
"LIMESTONE (micrite); medium gray (N5) with
medium dark gray (N4) calcareous shale interbeds;
fresh; medium strong; strong reaction to HCI
- shale thickness ranges from 0.01'-0.05'

- 35.2-40.2 feet: packstone interbeds, medium gray
(N5), bed thickness for packstone is 0.1-0.2' and
for calcareous shale it is 0.01'-0.2'

LIMESTONE (packstone); medium gray (N5) with
micrite and medium dark gray (N4) calcareous
shale interbeds; fresh; medium strong; interbeds
0.01 feet thick with wavy contact

LIMESTONE (micrite); medium gray (N5) with
medium dark gray (N4) calcareous shale interbeds;
fresh; medium strong; interbed thickness 0.01-0.03
feet with wavy bedding contacts; bioturbation
present; few packstone interbeds 0.1' thick

Down pressure 150 psi,
fluid return good, white
to light gray

16 feet: rig chatter,
good fluid return, down
pressure 200 psi

NG analysis
wasconducted over the
length of cored section

Down pressure 300 psi,
good fluid return, light
gray

PVC: 4 inch O.D.

C0

ui

605

600

595

590

585

580

575

-570

7 - 1 1005.0 F R3

40-

45-

8 5,0 1005.0 F R3

B

g 4.94.9l100 F R3
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ROCK LOGMFCWLA REV BELLEFONT 03-19-O7.GPJ W.A.GDT 4/20/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

,MACTEC JUA ROCK LOG - Boring No. B-1096

50

557

60-

65-

70-

75-

80-

85-

z
0

0•

a
CM

a)

C 2i .2

C

0
C-)a) 0

0

a)'
5

Ca'
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LU t)Lithology Remarks

B

Boring Terminated at 50.1 ft

NOTE A: Water level data
Date - Depth (below ground surface)
7/18 - 10.3 feet
7/23 - 5.0 feet

installed after drilling for
NG test

-565

-560

-555

-550

545

-540

535

530
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SOIL LOGMFC_ VLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

SMACTEC PEA SOIL LOG - Boring No. B-1097

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3) 1531841.7 N; 628482.3 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 626.3 feet See Note A 5/26/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical 0.,, J,. Hoeft 5/26/06

4)

0.
4,

0

0z
06

0.

0.

U)

(D

09.4

(I)

>4o .

4,
0
U-

I-

_J

I-'- C-0 D

Reviewed by / Date - Y -/ ?

626.3 Lithology Remarks0.0

1 3 9.6
3

ST 4P 5 10.8
2

ST 3SP 5 13.2

9

4 5 12.6
9

10

SP SAND, gray (5Y 5/1) to dark gray (5Y
625.3 4/1), wet (Fill) 1.0

A.
GL CLAY, yellowish brown (10YR 5/4),

moist, medium stiff to stiff, trace
manganese nodules, low to medium
plasticity (Residual)

-becomes yellowish brown (10YR
5/6) to strong brown (7.5YR 4/6)

RI• t 11 9

5ti 150/2" 2 - 1141
SPT refusal at 11.2 feet
(blow count 50/2").
Continuation of borehole
description in rock log.

0
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615

610

.605

600

15-

20-

25

tn . . I I
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ROCK LOGMFC WLA REV BELLEFONT02-21-O7.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299

AVMAGTEC ROCK LOG - Boring No. B-1097SMACTECM
\'VlI.gm LCCli$& A$ il, Inc

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1531841.7 N; 628482.3 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 626.3 feet See Note A 5/26/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 11 feet Vertical J. Hoeft 5/26/06

D 3-[ -Q7
i Reviewed by I Date

Lithology Remarks

15

20

LIMESTONE (micrite) with interbedded calcareous
shale; medium gray (N5) with dark gray (N3) to
grayish black (N2) bands and calcareous shale;
slightly weathered to fresh; weak; strong HCL
reaction; slightly weathered clay filled fractures at
11-12.4 feet
- shale beds are 0.01-0.08' thick with an average
spacing of 0.2'
-becomes fresh

- shale beds are 0.05-0.15' thick with spacing of
0.05-0.2'

- shale layers are <0.01' thick with close (0.01-0.1')
spacing
-packstone at 21.5-22.6 feet
- some interbeds are fossiliferous micrite with
thickness 0.05-0.15' with 0.3-1.5' spacing
- shale beds show rip-up clasts
- incipient cracks at interface between shale and
micrite-continues to bottom of hole
-packstone at 24,0-24.5 feet

- shale beds are 0.01'-0.08' thick with average
spacing of 0.1-0.3'

- shale beds are 0.01-0.05' thick with average
spacing of 0.1-0.3'

Coring begun at 11.0
feet
11.2-50.0 feet: Good
fluid return

25-

0

615

610

605

600

595

590

585

580

30

35

40

45

LIMESTONE (packstone with small sections of
micrite 0.2-1.0 feet) with interbedded shale;
medium grayish blue (5B 5/1); slightly weathered to
fresh; weak; shale is 0.01-0.08' thick
- 37 feet: fossiliferous

- rip-up clasts

LIMESTONE (micrite) medium gray (N5) with dark
gray (N3) to grayish black (N2) bands and
calcareous shale; fresh; weak; strong HCL reaction

- shale is 0.01'-0.08' thick with spacing 0.5-0.01'

4-4 - ~1
Boring Terminated at 50.0 feet

Page 1 of 2



ROCKLOG MFC WLA REV BELLEFONT02-21-07.GPJ WLA.GOT 3112107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
ArMACTEC PE"ZA•!i!' ROCK LOG - Boring No. B-1097

a

55I

60-

0z

4)

0,
0)

4)
r 0)

C:

4,

0

>

Lithology

NOTE A: Water level data
Date - Depth (below ground surface)
No Data

545

540
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6(111 0r M~ WA R~VI6Ffl RFI I ~ 02-16.fl7 CPi WI A (CoT 412,1/C17

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

,'MACTEC SOIL LOG - Boring No. B-1098

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532350.7 N'; 627838.6 E 50.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 616.4 feet See Note A 6/13/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 6/13106

' -a) Reviewed by/Date i." 9'7

L) 0)
>2 >

CO 0I) : i < O 616.4 Lithology Remarks. • 16.40.0

SPT 2 6

41 4

2T 2
2 3 6

'Vp3

CL CLAY with sand, strong brown
(7.5YR 5/8), dry, medium stiff (Fill)

610.4 60
SPT 1 CH CLAY, strong brown (7.5YR 4/6),SPT 1 4 moist, very soft to medium stiff, trace

1 sand

SPT 3
4 3

3

3 4
5 604.2 12.2

4 SC SAND with clay, brown (1OYR 4/3),
wet, loose

602.9 13.5

10

KsPT 8
13

5o/5"._.
9

-± ~-~-t-+-

oO~

0c3~

GP

6t31 0 1FSA

GRAVEL, medium gray (N5), very
dense, (weathered limestone)

Note for SPT 6: broken rock
fragments in sampler

SPT and auger refusal at
15.4 feet. Continuation of
borehole description on rock
log.

615

610

605

600

595

590

601_ 0 15
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ROCK LOGMFC WLA REV BELLEFONT 03-19-07.GP.J WLA.GOT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

•MACTEC-" ROCK LOG - Boring No. B-1 098

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532350.7 N; 627838.6 E 50.5 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) /CME 45 616.4 feet See Note A 6/13/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 15.4 feet Vertical J. Howard 6/13/06

._=

0 IJ

Reviewed by/Date 0'7( "-•"/3-

7a -c
Lo.~
'a,

.51-

0)
0S
0D

C
0

>,

feet apart

Run No. 1 brecciated to
gravel size
(mechanical) limestone
Good fluid return
throughout boring

- trace bioturbation and shell fragments
- shale beds are 0.3' apart

- becomes fresh to slightly weathered, strong

- trace bioturbation and shale fragments

D

- small calcite vein at 39.0 feet

575

42.2-43.2 feet: possible
mechanically broken
segment

- bioturbation and shell fragments found in thin
layers
- shale beds moderately thin to moderately thick
and 0.1'-0.4' apart

570

47-50 feet: sulfur odor

Boring Terminated at 50.5 feet
565

NOTE A: Water level data
Date - Depth (below ground surface)
6/20 - 16.9 feet
6/21 - 15.6 feet
6/22 - 15,8 feet55-



SOIL LOGMFC_WLA REVISED BELLEFONT02-21-07.GPJ WLA.GDT 3113107

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

OMACTEC A SOIL LOG - Boring No. B-1099

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533127.1 N; 627932.7 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 604.8 feet See Note A 6/8/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 619/06

.,

ta)
d,
-a.
E
'U
(n

6
z

06

E
U)

a)

a) 0

a,
C
0

0

FL

Z
e 0C

C

0)
a)
H
a)
.0:

0

SPT 3
5
10

13.2

i--i. i--i--

- i--i--t-t-

SPT
2

5
10
1

11.4

1; 81

ST 1

3 312.6li t6
L SPT,bp 15

50/2"1 12

a,
0
-a
.0:

a')

H0
U) Lithology Remarks

604.1 TOPSOIL; Organic rich 0.7

599.3 5.5

CL CLAY, yellowish brown (10YR 5/6),
moist, stiff to hard

MH

8 feet: saturated
596.0 8.5 feet: weathered limestone gravel 8
595.6 WTI- Weathered LIMESTONE with clay [--i

SILT, yellow (1OYR 7/6) with very
dark manganese nodules, dry, stiff to
very stiff, trace sand

504.8
- 048-0

Reviewed by / Date I . 3

nil

SPT refusal at 9.2 feet.
Continuation of borehole
description in rock log.

0

U.1

600

595

590

585

580

575
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ROCK LOGMFCWLA REV BELLEFONTO2-21-07GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

9MACTEC A .... ROCK LOG -Boring No. B-1099
WVIhrOll. m ~tI& A,$.0lO1 IiW

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/NQ core (3) 1533127.1 N; 627932.7 E 50 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started
MACTEC (Warren) / CME 45 604.8 feet See Note A 6/8/06

Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 10.85 feet Vertical J. Hoeft 6/9/06

Reviewed by / Date D?5( '3 - .7

10

20

25

30-

35-

40-

45-

0Z

C-,

0,

ci,

0
C

0)

a,

a,
-c
("a,
La,

0)
0
0 0a0

0'a _J

C
80.
00

0-

0)
Lithology Remarks

1 0.4 Uvv KZ
2.2 to RO

SW

Weathered LIMESTONE with clay
- soil-filled VOID

2 180 MWIR 3

LIMESTONE (micrite); light brownish gray (5YR
6/1); slightly weathered; medium strong; stylolitic
features; strong HCL reaction; vitreous fracture
coatings
- vertical incipient fractures

-becomes packstone from 14.8-16.2 feet with color
medium dark gray (N4), pink calcite cement layer
~0.5' thick at 15.3 feet
LIMESTONE (micrite) with interbedded calcareous
shale; medium gray (N5) with shale dark gray (N3);
slightly weathered; medium strong; slight staining
along some of the shale-brown tinge
- 18.8 feet: healed fracture 500 with notable offset
- 19.2-21.2 feet is packstone, medium dark gray
(N4) with vertical staining: yellowish gray (5Y 7/2)
-21.2-22.9 feet: brecciated fracture/shear zone:
angular clasts with polished glassy surfaces
between many of the fractures

-,- 22.9-23.1 feet: small Void

Coring begun at 8.8
feet

22 feet: Lost water
return and did not
recover

3 5.05.0 SW IR3

4 5.0
MW
to

SW
R3

5 ý-o1965.0 F R3

LIMESTONE (micrite); medium dark gray (N4);
medium strong; fresh to slightly weathered; very
crystalline, styloltic features; occasional shale
laminae; vertical fracture and slickensides at

.26.8-27.1 feet
LIMESTONE (micrite) with calcareous shale;
medium gray (N5) with shale dark gray (N3); fresh;
medium strong
-shale is 0.02-0.2' with 0.05-0.1' spacing

-31.5-33.0 feet: calcareous shale with micrite;
shale is dominant with micrite approximately
0.02-0.05' thick with average spacing of 0.05-0.2
feet.
- most shale layers are <0.02 feet thick
(occasionally 0.05 feet) spaced 0.05-0.2 feet apart

-occasional pink calcite layer (-0.05 feet thick)
- 33-41 feet: pervasive slickensided surfaces,
polished; rip-up clasts are visible; incipient vertical
fractures are also prominent throughout this
section.

0

595

590

585

580

575

570

565

560

6 72 F R3

7 5.0
5.0

5.055.08

9

99.6

100

100

F

F

R3

R3

R34.0
4.0 F
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ROCK LOGMFC WLA REV BELLEFONT02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

*MACTEC 111 & .. l...• _ • i.1- ROCK LOG - Boring No. B-1099

a,
a)

0)
0

50

z
z

C•

n-" 0•

DC

a)
-C

0

>)

wULithology

NOTE A: Water level data
Date - Depth (below ground surface)
6/9 - 6.1 feet
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75-

52580-

85- 520
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