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, LPSA,

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 ﬂ“ day of AU , 2008.

Ja A. Balle
President, Nucleateneration Development

Enclosure
cc: See Page 2
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Responses to NRC Request for Additional Information letter No.067 dated July 7, 2008
(16 pages, including this list)

Subject: Groundwater as discussed in the Final Safety Analysis Report

RAI Number Date of TVA Response

02.04.12-06a This letter — see following pages

02.04.12-06b This letter — see following pages

02.04.12-06¢ This letter — see following pages

02.04.12-06d This letter — see following pages

02.04.12-06¢ This letter — see following pages

02.04..12-06f This letter — see following pages

02.04.12-06¢g This letter — see following pages

02.04.12-06h This letter — see following pages

02.04.12-06i This letter — see following pages

Associated Additional Attachments / Enclosures Pages Included
Attachment 02.04.12-06A, Core Boring Logs 372 including the cover

sheet
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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. TV A 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 TV A 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:

1. COLA Part 2, FSAR, Chapter 2, Subsection 2.4.12.2. 4 2, 1¥ 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, 1% paragraph, 1* through 4™ 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, 4" 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.



Enclosure
TVA letter dated August 4, 2008
RAIs

6.

COLA Part 2, FSAR, Chapter 2, Subsection 2.5.4.6.1, 6™ paragraph, 3™ and 4" 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.

COLA Part 2, FSAR, Chapter 2, Subsection 2.5.4.6.1, 7" 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.

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.

COLA Part 2, FSAR, Chapter 2, Subsection 2.5.4.7.4, 5t 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



Enclosure
TVA letter dated August 4, 2008
RAIs

NRC Letter Dated: July 7, 2008
NRC Review of Final Safety Analysis Report
NRC RAI NUMBER: 02.04.12-06¢

¢) 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 WTS5 (and WT1?) 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 1 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 1 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, 4 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 - WTB8 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.
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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 leve! 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
Oow-4 1532751.6 628804.2
OwW-5 1532819.5 628708.5
OW-6 1532631.7 628659.6
ow-7 1532793.7 628292.6
Ow-8 1532706.9 628239.1
Oow-9 1532802.3 628203.2
OWw-10 1532835.4 628236.5
Ow-11 1532839.7 628305.6
Ow-12 1532780.6 - 628335.7

The response is PLANT-SPECIFIC.

10



Enclosure '
TVA letter dated August 4, 2008
RAIs o

ASSOCIATED BLN COL APPLICATION REVISIONS:

No COLA revisions have been identified associated with this response.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

None

11
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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.

ASSOCITATED 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

12
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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 TV A 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

13
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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

14
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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 02.04.12-06¢.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

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

ATTACHMENTS/ENCLOSURES:

None

15
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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-12XXa), 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, ot 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

16
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Complete set of Core Boring Logs
to replace those currently included in
FSAR Appendix 2BB



MAJOR DIVISIONS Moo TYPICAL NAMES GROUP TYPICAL NAMES
SYMBOLS
Y Well grade . -
SLEAN 8 GW mixtises, e or a0 fnes o SPT | Split Spoon Sample
GRAVELS | (Little or no fines) ::,Go‘ Gp | Poorly graded gravels or grave - sand . .
(More ﬂ}an :_0%.or h ~ 4 mixtures. little or no fines. SAMPLE CME Continuous Soil Sample
coarse fraction 1s b I TYPE
LARGER than thi lo . I
COARSE No. 4 sie::;?zte)e \&?[?ﬁ\ll-‘%és )° . q GM | Silty gravels, gravel - sand - silt mixiures. uD Undisturbed Sample
RAINED (A ciabl ol - cand - clav
OSoILS amountof fnes) (04 GC | mivamen o £revel - sand-cly "1 GRAB | BulkSample
l(‘M;;Zaé%g S:S?S‘y;o CLEAN B r\:t’)etl_lln%rsaded sands. gravelly sands. little.or ABBREVIATIONS
A an No. - - )
ARGER :inze)o SANDS _SANDS — : CHE - Chemngal .{\nalysns
(More than 50% of] (Little or no fines) foor gr%:;‘dg’fe?“ds or gravelly sands. CN - Consolidation test
?m Lffé*;{lg:‘a'ns - GSZ - Grain size distribution test
the No. 4 Sieve SANDS Silty sands, sand - silt mixtures H - Hydrometer test
Size) WII;I‘ H F_II;J}!:ZS A PRS - Proctor test, Standard
ax;oﬂgiic}?-mzs) 2 7 % SC | Clayey sands, sand - clay mixtures. PRM - Pl’OCt'Or test, Modiﬁed
T Inorganic silts and very tine sands, rock SG - Sp ecific Gravxty test
ML ﬂ_(l)ixr. sjjlty %fc:a);[) tl‘nne_sz;nds or clayey TXD - Resonant Column /Torsional Shear
SHts and with Sl asticity. . . .
SILTS AND CLAYS 7 Inorganic clays of low to medium TXS - Triaxial test, Static )
(Liquid limit LESS than 50) CL | plasticity. gravelly clays. sandy clays, silty . UC - Unconfined Compression test
FINE A7, clavs .lca:.r clavs. — WOR - Weight of Rod
GRAINED gt Organic silts and organic silty-clays of low .
SOILS ] OL | Drasticity. . NA - Not Applicable
(More lh‘m ]5 9% e Inorganic silts, micaceous or diatomaceous N.D =Nor Deterrpmed "
SMxRaEirédelsh " MH | fine Sandy or silty soils. clastic silts. Correlation of Penetration Resistance
No. 200 sicve size) SILTS AND CLAYS 7 with Relative Density and Consistency
(Liquid limit GREATER than 50) /é CH | Inorganic clays of high plasticity, fat clays SAND & GRAYEL ' SILT & CLAY
P o No. of Blows |Relative Density| No. of Blows | Consistency
£ On | Qunicastmadm o <t | Venlowe [ <2 | VeySon
£ - 4-10 Loose 2-4 Soft
HIGHLY ORGANIC SOILS , a1,| PT | Peatand other highly organic soils. 10-30 Medium Dense 4-8 Medium Stiff
BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of two groups are designated b 30- 50 Dense 8-15 Suff
.comb?nations o% group symbols. Bom = Y > 30 Very Dense 15-30 Very Stiff
>30 Hard
Datum Reference |Horizontal - NAD 83 (1992)
SILT OR CLAY SAND GRAVEL Cob y Information Elevation - NAVD 88
SIL A obbles|Boulders
Fine | Medium |Coarsd p;,,eJ Coarse KEY TO SYMBOLS AND DESCRIPTIONS
No200  Nod0  No.l0 Nod 34" 3 1 FOR SOIL LOGS

U.S. STANDARD SIEVE SIZE

Reference: The Unified Soil Classification System, Corps of Engineers, U.S. Army Technical
Memorandum No. 3-357, Vol. I, March, 1953 (Revised April, 1960)

ZMACTEC

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




ROCK SYMBOLS AND NAMES

1) 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

-

2

) Color descriptors in Lithology Section - Color code for soil (e.g. 5YR 5/8) 1s
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)

I
| SOIL IN-FILL
: LIMESTONE OF VOIDS
ROCK
SHALE OPEN VOID

WEATHERING (abbreviation)

ROCK STRENGTH (abbreviation)

FRESH (F) - No visible sign of rock material
weathering; perhaps slight discoloration on major
discontinutiy 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 17 into rock.
MODERATELY WEATHERED (MW) - Less than
50% of rock is decomposed. Significant portion of
rock shows discoloratton and weathering effects.
HIGHLY WEATHERED (HW) - Rock mass is more
than 50% decomposed. Rock can be broken by hand
or scraped with kaife or pick.

COMPLETELY WEATHERED (CW) - Rock mass is
completely decomposed but rock fabric and structure
may still be evident, Specimen is easily crumbled or
penctrated with knife or pick.

EXTREMELY WEAK (R0) - Can be indented with
difficulty by thumbnail. May be friable or moldable
with finger pressure.

VERY WEAK (R}) - Crumbles under firm blows withy
point of hammer. Can be pealed by z knife.

WEAK (R2) - Can be pealed or scraped by a knife
with difficulty. Cannot be scratched by fingemail.
Shaflow indentation made by finn biow of hammer.
MEDIUM STRONG (R3) - Cannot be scraped or
picked with a knife.

STRONG (R4) - Mo{c than one blow of geologic

h ired to ¢ speci!

VERY STRONG (R3) - Specimen requires many hard
blows of hammer to fracture or chip.

DISCONTINUITIES (abbreviations)

IN-SITU TESTS

BHTYV - Borehole televiewer
DH - Downhole logging
GJ - Goodman Jack test
NG - Natural Gamma logging
PA - Packer test
PS - P-S Suspension logging

Bj ~ Bedding joint Pl - Planar joint

Bb - Bedding break  Ro - Rough surface
Fa - Fault Sl - Slightly rough

Jo - Joint ‘Sm - Smooth surface
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 UNI

TS (abbreviations)

NV Nashville

Limestone. above the T3 bentonite

USR | 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
ROCK LOGS

KEY TO SYMBOLS AND
DESCRIPTIONS FOR ROCK LOGS

ZMACTEC

NuSTART BELLEFONTE COL, Attachment C, Rev. 0, 6468-06-1299
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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 : -
#MACTEC WA - | SOIL LOG - Boring No. B-1000
Wilkiam Leis & Assocrive, )
Drilling Method Boring Location Coordinates: AL State Grid {ft) Total Depth
Hollow stem auger (8" OD) HQ core (3.8") 1533129.7 N; 6283735E 185.9 feet
Driliing 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
Sampting Method Borehole inclination Legged by Date Completed
Split Spoon/HQ coring . Vertical b, K. Krug 6/22/06
. = - FSE0T
S SE W F A
- = . ’ . -~
3 3 o %m’, 81|82 Reviewed by / Date DS C %-{%-qQ7
gl 12281, 1581518] 5lq 5
sl o e |85 Q| 21| B} S5 s
S|E| 8| 8285|851 8|2ik5 53
SI3 8|S |8 228|382 610 Lithotogy 00 Remarks e
03 ch CLAY with sand, dark red (2.57R
3/6}, moist, medium stiff, few 2
SPT % 0 organics
k 1 -610
3 3 ;
3 3 3
3 /IsPT 6 li56 607.7 42 3
2 : MH SILT with sand, yeltowish red (5YR
5 6 5/8), moist, stiff to very stiff, few 3
angular clasts, trace organics and
3 magnesium oxide nodules 3
SPT 59/
3 3 g 8.4123.4 25 |GSZ - 605
3 .
E SET 5 |18
11
10 -
600.9 1.0 :
SPT 2 95/ CH CLAY, reddish brown (5YR 5/4),
3 ]18.6]23.3 Gsz moist, stiff, few sand, trace grave! E
E 5 7 68 600
_ 2
ST 3 |02 :
6 £
15 4
SPT| 11 [ 18 595.4 165 | Auger and SPT refusal at
1 Lz fiz2r 16.5 feet. :
h . 595
; Continuation of borehole
E description in rock log.
Coring begins at 16.0 feet.
20 -
E - 590
25 - 3
E - 585
30 2

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

ZMACTEC WLA

William Laths & Asexciies. Inv.

ROCK LOG - Boring No. B-1000

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hallow ster auger (8" ODY HQ core (3.8") 1533129.7 N; 628373.5E 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 L, K. Krug 6/22/06
T~ 57707
= 3 2 | = E Reviewed by / Date DS( 53~ o7
3 = 2 3 |55 = c
=l g|8lal2|8lo28E 258 '—§
e £ 2 L = S =
Sls|§1%|8 5125 28g28 | 8 . 28
e {R|2|6iel|SElaa {0 Lithology Remarks =
] r : LIMESTONE (micrite) with interbedded calcareous ; - = 505
_: shale; micrite is dark gray (4/N) and shale is very fCecén;mg begins at 16.0
50 SwW - dark gray (3/N); fresh to slightly weathered; - . a0 F
1 50 98 to F R3 - medium strong :6613'122 feet: Good fluid
: - 16-22.8 feet: shale is 0.1 feet thick with spacings
204 5 of 0.01-0.2 feet 3
- - 19 feet: large calcite vug
- 21.1to0 22.8 feet:
L bioturbation - 590
T i 22 feet: Lost fluid return
E 2 49 100 - ~ 22.8-30.4 feet: shale layers are 0.1 - 0.2 feet thick and did not recover
5.0 o with spacings of 0.2 - 0.4 feet throughout the boring.  F
]
254 = ]
- -
F |R3 T
= -585
3 46 100 : 27.69 feet: Unconfined
50 - Compression Test
[ I
30+ o=
- - 30.4-33 feet: diffuse shale bed boundaries, calcite
- o, 65, ) vugs
:_ Wa, Ro, Tj . 580
5.1 = 1
4 | 351100 = ]
35 = :
L i
F IR3 ] b
= 575
—— -
§__§ 1
5 50 100 :: 1
- L
40 =
1 =~
-
5 570
3
6 |21 100 =
' ’ - 43.88 feet: Unconfined
45- - - 447 feet: shale beds become planar, calcite vugs | Compression Test -
F |r3 o= from 45-60.9 feet X
; = - 565
L
k 5.1 = ]
37 | 35|00 ' ]
]
50+ T
- .
- - 51-56 feet: packstone and wackestone intervals
: o - 560
i 5.1 T 3
8 | 351100 o ]
|
> i [ CIVESTONE (micrite) with Tterbedded calcareots ]
F IR3 o shale, micrite is dark gray (4/N) and shale is very -

Page 1 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

ZMACTEC

VLA

ROCK LOG - Boring No. B-1000

Etevation

(feet)

William Lettsc & Associates, Inc.
- 3 -
gl |3 2 2155 |3
= S s ol & lE o & = €3 | €
£ ks =3 €= [
ARG PR
al 3 @ O elTeglEl28 20 7] .
o o R g 0 |E-l S0 00 (&) LI(hO'Ogy Rerarks
k T dark gray (3/N), fresh, medium strong, fossiliferous
3 4.7 =s
J 5.0 :?
e
60 - T
rir
T
mm
r )
[ ]
34082 o=
k 5.0 =
]
65 - -
R3 T - 65.4.69.8 feet: limestone 90%
- - 66-69.1 feet: shale is <0.1 feet thick and
- laminated
[ 1
i 5.0 Ll
50 = .
: 69 feet: calcite vugs
70+ - 70 to 95 .8 feet: calcite
T vugs commen
i .
o,
q ., |82 e
5.0 T
o
75+ -
-
R3 -
I
I 771779 fest: pure limestone-micrite_ _____
5.2 — LIMESTONE (micrite) with interbedded calcareous
E 5.0 . shale; micrite is dark gray (4/N) and shale is very
= dark gray (3/N); fresh; medium strong; shale beds
80+ : are diffuse boundaries, laminated to thin, irregular
| -
3
; ]
1
48 T
5.0 -_-_
85- T
LI
R3 : - 85.7-93 feet: shale is iaminated, planar and
E . closely spaced
L]
345 (82 =
E 5.0 L
1
90+ o
L]
-
1
K [
|
5.0 - 93-95.8 feet: shale constitutes ~40% of the rock,
5.0 e diffuse bedding pattern
{__|
95 - E_-
R3 Ll - 95.8-97.8 feet: shale is 0.01 - 0.1 feet thick with

Page 2 of _5
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

William Latis K Avse

WA ROCK LOG - Boring No. B-1000

Elevation

(feet)

] P
o [&] o
g |3 g g 185 |3
SlelflalElsl.olBlE |E2] 2
= o . o =
slc|8l€|5|8185218 488 |2
Al |le|=lzialsl 3888818 Lithology Remarks
spacings of 0.001 - 0.1 feet
5.2
17 50 100
100+ |~ CIMIESTONE (wackestone); dark gray (4/N); fresh:
strong; no shale
E - 102-102.8 feet: bioturbation infilled with calcite
E 5.1
: 18 50 100
105- | LIMESTONE (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
E 4.8 fossiliferous
19 ?6 88 - 105-123.5 feet: shale is very thin to laminated,
' wavy and spacing at 0.1 to 0.3 feet
110+ - 107.9-108.3 feet: disturbed bedding, ~30% calcite
- 109.1-110.4 feet: shale dominant zone ~60%
E 51
520 50 100
115+
-~ 117.2 -120.1 feet: zone with very little shale
121|241 7
; 50 118.3-120.65 feet: core
overdrilled (disturbed)
120
22|20 g9
E 5.0 - 123.5-132.1 feet: shale bed thicknesses increase
125 to 0.01 - 0.2 feet with spacings of 0.1 feet
E 5.0 ~ 127.5-128.4 feet: brecciated limestone structure
23 | &5 1100
. 5.0
o, 75,
130 - Wa, Ro, Ti
- 132.1-132.6 feet: wackestone mixed with
304 [80]4 calcareous shale, diffuse bedding
E 50 00 - 132.6-138.4 feet: shale is laminated and beds
spaced at 0.1-0.3 feet
135

T

Page 3 of 5
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ROCKLOG _MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

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

Z4MACTEC

WA

William Loates & Aswrcaies. loc.

ROCK LOG - Boring No. B-1000

3 =
g Q 2 £ 1% s |5 &
= s 8lalElslo2/BE EE % %
Bl 8|2 8 |2lag|2l8g88 | 2 8
Sle|é|=|2|5|ee3c3488 |8 Lithology Remarks n=
3 = - 475
]
5.0 - ]
25 | 5 (100 - - 138.4-130 feet: pure shale bed ]
: - 139-186.9 feet: shale bedding laminated to thin,
140+ - wavy to planar with occasional diffuse boundaries 3
-: 3
- - 470
-
1.6 |80 I
: 26 50 100 ::
145 w= ]
-
R3 - ,
: o - 465
; 5.1 o=
} 27 50 100 :
150- ==
-
-
-
L - 460
-
E 3.0 o -
328|509 R 1
]
155 - .
[ ]
R3 L]
: = - 455
L1
' 5.0 = ]
J20 |25 (100 = ]
-]
160+ T -
-
o 3
: == - 450
= - 162-163 feet: heavily deformed beds
; 5.2 e ]
; 30 50 100 '-:_- -
165 E‘_ -
R3 LT
: 5 445
[ 1
1 5.2 =
13150 % = .
170- e -
- =
r-
- - 440
E =
14|50 == ]
33235100 e ]
e _ : !
175 O - 174.7-175.3 feet: highly deformed shale bed
R3 == - 175.2-176.1 feet: wackestone with thin shale beds A

Page 4 of §



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12607
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

#MACTEC VLA~

Wilkiam Lettis & Aswct

ROCK LOG - Boring No. B-1000

=] -
= 3] E
g I3 e g 155 |3 5
Sz ElglE|5l.e(BE 558 L
= £ 2l 2 fed o ey
S S 812 382528488 |3 £8
Qe |=|2|BlsP|5pR3aa |G Lithology Rernarks =
- 435
F =
33 |41 94 .
E 5.0 - 178.5-180.2 feet: shale bed with caicite stylolite -
180 4 3
- 180.2-181.1 feet: wackestone with diffuse shaje )
beds, calcite infill ’
k LSR =430
134 |32 1100| F |Ro ]
185+ 3
E Boring terminated at 185.9 feet
- 425
NOTE A: Water level data
E Date - Depth (below ground surface) 3
: 6/20 - 16.9 feet 3
6/21 - 15.6 feet
1904 6/22 - 15.8 feet -
E - 420
1954 3
E -415
200- 3
E =410
205 4
E - 405
210+ 3
. =400
215+ 4

Page 5 of 5



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3n307
‘Project Name and No.:NuStart - Bellefonte COL Proiect; 6468061299

AMACTEC TIA

William ) egis & Aswaxates, Inc.

SOIL LOG - Boring No. B-1001

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash / HQ core (3.8") 15330819 N; 6283594 E 176.5 feet
Drilting 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
-80 J. Hoeft 7/18/06
5 =T Wvﬁ’ SYDF
z [
S °§ 9 g 5 :le Reviewed by / Date DS C 315
El 1= 281 5|5 |%] ] 5
clele| 8o |G| 2! S| B8 5.
s(g g c2lg8lz|le|&|BlEQ 37 ®
Slal s 282|281 8121815133 Litho! Remarks we
0 _U) » | Dd €S £ 1031wy g3 0logy 0.0 emar
610
5+ Soil Sampling not conducted. Refer 3
; to adjacent vertical boring B-1001A 3
for soil profite. 3
i 605
10+ :
3 =600
‘ 598.8 14.4 E
153
3 . E 505
20+ E
500
25- ;
303 :

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07 GPJ WLA.GDT 4/24/07

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

ZMACTEC

ROCK LOG - Boring No. B-1001

Boring Location Coordinates: AL State Grid (ft)

Drilling Method Total Depth
Rotary Wash / HQ core (3.8") 1533081.9 N; 6283594 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 Inciination Logged by Date Completed
HW: 4.5 inch O.D. / 16.4 feet - J. Hoeft 7/18/06

177 e
= 3 z |z = Reviewed by / Date psC 5-9- o7/ IZQV‘ \
& > 2 2 |28 | 3 5
clg|8|g|2l5log B |58 |8 S
5| S|5|2|5|2|%523588 |3 Y
Qe |=j=|a|efi5B8as | o Lithology Remarks W=
15- LIMESTONE (micrite) with calcareous shale Boring is inclined 60°
interbeds; micrite is medium gray (N5) and shale is | ¢ °””E 's Inc |n|e 3
1 122| g7 |SW|R3 dark gray (N3); slightly weathered to fresh; medium E';°m orizontal.
] |38 |toF strong; several voids and clay filled voids epths indicated are =
- 15.6-15.9 feet: void measurements along
' : : ) drilling axis. Elevations F
- 17.8-18.6 feet: clay filled void, yellowish brown may be used to
(10YR 5/6), wet, very stiff, medium plasticity, determine vertical - 595
contains limestone clasts of sand-gravel size distances. Discontinuity
20 2 37 62 SwW angle measurements
E 50 to F -20.5-22 feet: clay filled void, yellowish brown are relative to borehole
(10YR 5/6), wet, very stiff, medium plasticity, axis.
contains limestone clasts of sand and gravel 17.5-21 feet: Good E
I
R3 -22.0-23.7 feet: clay-filled void, dark yellowish Rod trenmed from 205 E
B, 45, Wa brown (10YR 4/4), wet, stiff, medium plasticity to 21.6 feet
25 g!' ?5p’ - 23.8-24.3 feet: clay material, dark yellowish 21 feet' Lost water - 590
3 |46] /5 1SW s o o brown (10YR 4/4), wet, stiff, medium plasticity, return and did not
5.0 toF T contains limestone clasts of sand and gravel recover.
Rod dropped ~0.5" at
23..8 feet, clay filled
- 28 feet: rock becomes fresh void, no water return ]
309 , 1591400 BHTY [~ CIMESTONE (micrite) with calcareous shale | BHTV and NG analysis £ 585
5.0 interbeds; micrite is medium gray (N5) and shale is were conducted over
NG Bj, 40, dark gray (N3); fresh; medium strong; strong HCI the length of cored 3
Wha, Sm, section ]
F |R3 Vli'lﬁldli ation
E D | - bedding has an apparent dip of ~40° to 50°; shale :
35+ 4.8 is 0.01-0.6- feet thick with spacing of 0.05-0.6 feet 3
15|50 96
- 36.2-36.8 feet: rip up clasts’and bioturbation £ 580
lio, 45, E
Wa, Sm, E.
[Ti, Slicken
= lsides E
40 5.0 :
3 6 50 100 3
: . £ 575
- shale becomes wavy, thickness < 0.03 feet, E
F [R3 spacing is 0.05-0.3 feet =
45
7 g—% 8 B). 50, PI ]
! T, Cla A
E lalong
isurface = 570
" LIMESTONE (micrite) with interbeds of shale;
E micrite is medium gray (N5) and shale is dark gray E
50- 5.3 (N3); fresh; medium strong; occasional vugs and 3
8 | =100 caicite spars ’
| 44
F |R3 . e . .
- shale is wavey <0.02 feet thick, spacing varies - 565
E between 0.02 and 0.3 feet

Page 1 of 5



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468

4MACTEC WA ROCK LOG - Boring No. B-1001
William Letis & Ass ne.
~| |3 o ls | =
- = [=3
8ol sl Elsl 52 |28 3 :
£ > c Bl T | E. E=) g_
Bl S| 3|28 223|284 28 |3
Sle|&|=|2 5|56 88 | S Lithology Remarks we
5.1 o, 40, -
554 9 52 99 v&asx, Ro) .
E I,;gneraﬁzat on 55.5 feet: Unconfined 3
Calcite) Compression Test
E Slicken 3
| lsides
E - 58.4-59 .6 feet: packstone bed, medium biuish . .
gray (5B 5/1), strong HC{ reaction 58.8 feet: Unconfined £ 560
604 10 | 22| 99 - 59.6 feet: shale is <0.02 feet thick with spacings Compression Test 3
] 52 of 0.02-0.3 feet, wavy
3 F [R3 3
| - shale is <0.02 feet thick with spacings <0.2 feet, -
85 11 g—; 98 wavy 585
70 3
12 |22 100 5o
F [R3 -
; o 3
75+
13|32 |78.4 :
E -545
; - shale is <0.02 feet thick with spacings <0.1 feet, ]
804 14 %_% 100 very wavy, spars in rock fabric -
; - 540
15 % 100] ¢ |Rr3
85+ 3
316 |23 100 ]
=535
90 - 50
17 {55100 le, 70, -
. 5.0 v&-,, Sl Ti
E Lo, 45, 3
Wa, SI, Ti 2
F |R3
: E 530

Page 2 of 5



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA GDT 4/24/07
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC WA ROCK LOG - Boring No. B-1001

Wrllizm Letins & Ase:

= -
= a =
g < o 2155 |5 5
Slel8lalT|sl.oBlE |52 2 s
= 2 £ |23 Re) = [P
5151 812|5|5/35218488 |3 5%
Bleg|d | =2 |85 x8&8 |8 Lithology Remarks =
05 - LIMESTONE (micrite) with calcareous shale E
18 4.9 98 interbeds; micrite ranges from light gray (N7) to 3
E 5.0 medium gray (N5) and shale is dark gray (N3); £
E fresh; medium strong; prominent styolites 3
(pressure solution features); strong HCI reaction 3
=525
100 511, n
319 50 100 3
F |R3 3
105
20 | 291 99 - 520
110+ o, 75, -
21 g—% 96 \/Sa Sl Ti
E ' =515
3 I LIMESTONE (micrite) interbedded with calcareous 3
F IR3 shale; micrite is medium gray (N5); shale is dark
; gray (N3); fresh; medium strong; strong HCI 3
= D | reaction E
115+ .
22 |21 1100 ]
E - shale is <0.02 feet thick with spacings of 0.05-0.2 E 510
feet, wavy
120- :
23 |32 o7 -
; - 122-128 feet: reduction in shale bed content and 3
F |R3 frequency - 505
; - shale is <0.1 feet thick with spacings of 0.03-0.7 ]
125+ 5.2 feet, wavy and planar beds 3
24 '5—0 100
’ o, 10. 51, 3
icken
E Isides, : =500
o :
1 o
130+ E
25 |32 o7 ]
F [R3 =
; 495

Page 3 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

YMACTEC

WILA- ROCK LOG - Boring No. B-1001

Wiltiam lewms & Aseciates, b,

3 -
= o 2 |2 €
gl |3 g\ 2128 |3 5
=1 g12\g|2 |52 85 |58 |2 S
algle| =] 2|5 ERl5RSlEs | o Lithology we
135+
26 | 29100 -
E - shale is on average 0.02 feet thick with spacings ]
140 - 27 4.9 a7 of 0.01-0.5 feet, planar and wavey beds = 490
k 5.0 /1, 45, PI, U U U
sm, Ti, LIMESTONE (micrite) with calcareous shale; 3
ﬁ';i‘;sé % micrite is medium light gray (N6) and shale is dark
R3 o, 40, gray (N3, fre§h; medium strong; shale is very thin
Wa, SI, Ti laminae; micrite contains spars
145+ 4.9
: 28 50 97 = 485
" LIMESTONE (micrite) with calcareous shale 1
- interbeds; micrite is medium gray (N5) and shale is 3
150- dark gray (N3); fresh; medium strong; occasional
5.2 shale rich sections 0,2-2 feet thick -
29 50 100
- 480
R3
j, 4% ]
1959 0 148 o6 o | | LIMESTONE (micrite) with calcareous shale g
. 5.0 ake = 90 interbeds, and calcareous shale rich sections; 3
B, 43 Pl shale is dark gray (N3); micrite is medium gray
ISticks, (NS); fresh; medium strong; strong HCI reaction . 475
Rake = 90
- 165-172 feet: shale is 0.01-0.1 feet thick with L
spacings of 0.03-1 feet, mainly planar shale beds
160+ 3
31 |22 o8 ]
R3 - 470
165+
32 | 21 100 2
: - 465
170+ .
13312810400
R3 - 172-178.5 feet. shale is 0.01-0.2 feet thick with

spacings of 0.05-0.8 feet

[4,]



ROCK LOG_MFC_WLA_REV BELLEFONT 03-18-07.GPJ WLA.GDT 4/24/07

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

ZMACTEC WA

William Letus & Asunrates, ine.

ROCK LOG - Boring No. B-1001

=1 -
=3 O > |2 T
o - e = E=r
< [ g Q % £ o B é g %- ‘D_) 45
E= > £ | ®la otic = 2 T
Sl 5205|275 2l843528 |3 $8
S22 | &=z |@lsf5pBY88 | Lithology Remarks H=
1753 34 [35] 98 PVC: 4inch O. D. = 460
3.5 E instatled after drilling for
= BHTV test
: Boring terminated at 176.5 feet
E NOTE A: Water level data E
Date - Depth (below ground surface)
k 7/17 - 14.8 feet E
180 - 7/18 - 14.5 feet
7120 - 14.5 feet - 455
185 = 3
k e 450
190- 3
E 445
195 -
; = 440
200 - =
| -~ 435
205 - ]
E E- 430
210 4
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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; 6468061289

AMACTEC LA

Williafa feins & Aaaxiies, ine

26 4i0n

SOIL LOG - Boring No. B-1001A

Drilling Method
Hollow stem auger (8" OD)

Boring Location Coordinates: AL State Grid (ft) Total Depth
15633081.9N; 6283594 E 17.2 feet

Dritling Contractor {Drifier) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) f CME 750 611.3 feet See Note A 7141100
Sampling Method Borehale Inciination Logged by Date Completed
SPT Vertical 4 Hoeft 7/18/06
' 20 Gl o 7 T OF
2 €18
= | =2 h a3 .
o | 2|8 ElZ|e Reviewed by /Date DS € 3-{3-07
o Sl eg RN c
< FlBsSie 181218 nly S
ciel o] 2eigym O 2 - | B Sg T
TIg 2l gglgii 8l e8| |EQ 58
Sis g 8l 8| 2|&s|&|B g : ne
Bl oo kE S EO0]5 |02 611 Lithology 00 Remarks =
03 ch CLAY, yellowish red (5YR 476), 2
moist, stiff to very stiff, contains E
4 manganese nodules and occasional E 610
k S':T 5 [13.2 gravel-size limestone clasts (~5%) 3
3 8 o
4 /lse1| 2
2 11 [15.6 - 4 feet: becomes mottled with colior E
5 15 light yeltowish brown (10YR 5/4)
8 505
/PN 10 faa
15 -
E | 6033 o _ . _ B8O
CH CLAY, yellowish brown (10YR 5/6), -
3 /lspT 4 moist, very stiff, contains limestone
4 8 (156 clasts of grave! size (~5%) E
10 12 3
3 600
I/IPET o |es ]
E 11 3
154 Jlspri 4 | 5963 __-14.5 feet: becomes moistand stiff 150
s 4 |12 CH CLAY, yellowish brown (10YR 5/6), -
6 moist, stiff, occasional gravel size
SPT| 1 [g4 limestone clasts _ - 595
F—n 7 550/3"; 044 472 | SPT refusal at 16.8 feet,
Borehole terminated at 17.2 feel. Auger refusal at 17.2 feet,  E
E See adjacent inclined boring
B-1001 for underllying rock  E
E profile.
204 3
; - 500
253 3
: - 585
3 ! ;
30 E
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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

AMACTEC LA

William 1 gtlis & Asceates, i,

SOIL LOG - Boring No. B-1002

Dritling Method Boring Location Coordinates: AL State Grid (ft) Totat Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532906.7 N; 628471.5E 120.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) [ Ground Water Depth | Date Started
MILLER (Bilorey) / CME 750 613.3 feet See Note A 5/30/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A. Tillery / K. Krug 5/30/06

%//%/m Bry-07

E 5E
o S| 3 o g .
el | 2| 8 HERE Reviewed by /Date 25 3-13-C7
& = % Sl 5 - ;«n: > | @ s
clei el CelsglOoi || B 8a =
dlels| 52|82 88| 5|s|F0 5
SlEl g | 23|88\ si2|£|£ |39 53
OB S| Sa g2 12|03 |82 si3a - Lithology 00 Remarks 0=
0 CH CLAY, strong brown (7.5YR 5/8) with 2
orange yellow mottling, moist, stiff,
s 3 trace sand, few black manganese £
E PTH 4 118 nodules
E 1 6 3
E 6098 35 5—61 0
3 spTi 3 66/ CH CLAY, strong brown (7.5YR 4/6} to E
2 3 20 [25.5 34 GSZ brown (7.5YR 4/4), moist, medium 3
6 stiff, few gravel, sand and black
S manganese nodules A
3 605.8 65 E
/P 4 |1e jezs| 5 1S cn CLAY, readish biown (5YR 4/4),
4 moist, medium stiff £
; =605
3 /I{SPT 20 50/ CH pot CLAY, strong brown (7.5YR 5/8), d "
4 26 (13 ]21.5 27 603.9 s g . , dry 9.4 E
9 S TCW to moist, hard, trace biack 3
10 -.-:. manganese nodules £
AL 602.3 GRAVEL, light gray, moist to dry, 1o
E g ¢ - very stiff to hard, gravel is angular - :
1 /lsPT 68/ 6017 | fimestone fragments <1 in diameter, 116
3 17 | 24 |25.9 GSz W-G4
Y151 5 1 45 & - reacts with acid 3
E A CLAY, dark brown (7 5YR 3/4) to
E S olive yellow (5Y 6/6), dry to moist, 600
5Pt 35 |16 e very stiff
6 301" 2 5821 clayey GRAVEL, gravel is pale 142 .
i 687\ CH 3 sona ] yeliow (2.6Y 7/4) and clay is light 145
15 X GW gray (2.5Y 7/2), dry to moist, gravel 3
n is limestone fragments
; & sesp | CLAY, strong brown (7.5YR 4/6), dry | 445 | SPT refusal at 16 fest 20 E
i | to maist, hard blows/0". Auger down to 17
{_GRAVEL with clay feet. Continuation of 3
3 borehole description in rock
log. - 595
203
- - 590
25+
E 585
30 :
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDY 3/12/07

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

-

ZMACTEC WA ROCK LOG - Boring No. B-1002
Willsarn Letis & A<eaxeies., Lo,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532906.7 N; 6284715E 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 Completéd
PVC: 4.5 inch 0.0/ 16.5 feet Vertical A Tillery / K. Krug 5/30/06
i 5707
2 3 > |z £ Reviewed by /Date DS 3-{3-C7
3 3 2 S 136 |2 <
slel&lalilsl.olBE |28 |8 £
el 8|Cl5|8/185ei882 |3 $8
clg|&|=|2|a|s258388 |3 Lithology S
© = Remarks
"SHALE with interbedded micrite; shale is dark gray
(N3) and micrite is medium gray (N5); slightly 3
; 3. SW =8j 15, Wa, weathered to fresh; medium strong: 50-60% shale 17.51 feet: fluid return ~ E 595
4 1135]8 1oe|R3 B 10\, is good
20 Pl, SkRo
52 4
2 15p(100 . 20.p1 590
. fa, SI-Ro| C 3
25 - 24.3-25 4 feet: interbedded packstone, micrite,
F |R3 forhl Rendshale ]
10, Ro, SHALE with irregular beds of micrite; shale is dark 3
gray (N3) and micrite is medium gray (N5); fresh;
48 medium strong; 60% shale
4 3 ﬁ 94 i, 8, no 585
- it, Op
= i, 0, no fil
30+
; w07 | I Gaicareous SHALE wiih interbedded micrite; shaie
4.8 it, Op is grayish black (N2) and micrite is medium gray 3
34 50|84 ), 10, (NB); fresh; medium strong; 55% shale . 580
: I-Ro, Op, ]
oor fit
35+ j, 15, Wa
F |R3 oo fit ]
“ j. 10, no 3
: i, 15, P,
5.2 B 15, o1 ]
51509 Wa, ?'l Ro, - 38 feet: decreasing shale with depth - 575
poor fit
40+ :
5.1
16 |5D 100 = 570
D
433 Firs LIMESTONE (micrite) intsrbedded with thin shale
E micrite is medium gray (N5) and shale is grayish
| black (N2); fresh; medium strong; shale reacts with
4.9 acid; some rip- up clasts in shate: 25% shale
17155 98 - 565
504 T
1] 3
E i
- 51-120.5 feet: poor to
E LT moderate fluid returns.
38 182|100 T Water loss ranges from
5.0 T 7B, 10. 50-100 gal per run. - 560
E o | P-Wa, Ro|
L]
55 L i 54.3 feet: strong
F |R3 | hydrocarbon odor. No
"o visible evidence.
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

HMACTEC WLA-

Willizm betis & Avsecrarge, b

ROCK LOG - Boring No. B-1002

5 =
= o z |2 E
g 3] |¢g s |28 |3 5
=l g|8|lg|2|8loelBE 52| 8 §o
s 8|28 225218488 | ¢ 55
Qlglel=|=alef|56880 | o Lithology Remarks =
E = 56.38 feet: Unconfined
5 Compression Test 3
ig 4.9} o9
50 - - 555
]
1 =
I 1
60 = - 60 feet: 30% shale 3
- 5 1
]
. = 3
52 e
410 £ 100 '_E:l =550
-
-]
65+ Flrs| S
o= - 65.5-75 feet: 40% shale
-
[ 1
5.1 L]
11 | == | 100 X
50 : 545
[ 1
704 T
="
s
m_
1 "
3., |80 o
12 50 90 : 540
5 73.7-74.7 feet: :
k T sub-vertical incipient
75 F lra : fracture 3
=
== D
= I
50 -
413 {55 1100 rty 3
5.0 D [8i. 10, PI, 535
E - m, Op
I 1
80 o j. 10, PI,
T I-Ro
s 3
-
- i, 10, Pl
49 o= j, 10, P,
314 |50| 98 o FFa 10, st - 530
E I-Ro, '
: ick:nsidess.
85 - o ake 85
, 20, St,
F IR3 : ‘;' ‘
: Rake 65 '
T X
5.1 L]
4 15 | £+ 1100 L
5.0 = 525
- o)
[TFa. 20, P,
90+ ==1053 ]
- lickensides,
b £l [ Rake 50 .
_ =
] = h .
50 1SI-Ro
3165593 T - 520
= ::
95+ £
F |R3 LT
i
- Bj. 15 Pt .
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

HMACTEC

WA ROCK LOG - Boring No. B-1002

Nlliaza Leths & Avectates, fic.

Discontinuity
Discontinuity
Description

Geologic Unit

Log

Lithology

LIMESTONE (wackestone with minor micrite);
fresh; medium strong; shale beds few and very thin
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 biack (N2); fresh; medium strong;
shale beds are very thin, wavy, and react with acid
- 108.5-113 feet: bioturbated zone

- 114.5-116.8 feet: bioturbated zone

Elevation

{feet)

=510

=506

- 500

- 495

. -]
g |3 2
= o g ) TS >
£lZ2|z|alsi22d s
|l o] 8| olanl 2
Cle || =|2|5 &3
48
17 50 a3
100+
i 5.0
18 5.0 100
105 4
F IR3
5.0
19 5.0 94
1104
k 5.0
20 50 100
1154
F [IR3
E 5.0
21 50 100
120+
125 -
130+
135+

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

=490

- 485
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLAGDT 3/13/07

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

#MACTEC LA

Wikliain Leitrs & Ass

SOIL LOG - Boring No. B-1003

Drilling Method

Hollow stem auger (8" ODY HQ core (3.8")

Boring Location Coordinates: Al State Grid (it)
1532838.5 N, 628359.6 E

Total Depth
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 5/30/06

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

M%«»« BTEOF

2 gl E
g b g 5 % 2 Reviewed by / Date  SC 3-(3-07
g }->" % £ bal 8 2 j%‘ > @ . S
cl® 0| 208 Q| 2|+ 8| SH P
glele| g¢i8sis|8|8lalE9 s g
SlEiE128|8¢e|8|e|=|£|32 . o
ol | So |eEl S| 2|83 |02 6136 Lithology 00 Remarks
0 PR 6134 7 TOPSOIL 02
SILT with sand, yellowish red (§YR 3
4 4/8), stiff, dry to moist (Fill)
E S!1°T 6 |18 =
E 4 ]
E 8101 35
3 Nsp 2, 26/ CL CLAY with sand, gray with blue tint 5‘610
E 5 2 18 |16.4 10 Gsz (Gley 2 10BG5/1), moist, medium :
5 3 stiff (Residual) £
)
P 2 |1s 2
E 3 ]
spT| 2 44/ 5044 92 605
4 9 [18)223 23 Gsz cL ' gravelly CLAY with sand, dark ‘ 3
10 15 grayish brown (10YR 4/2), medium
dense, dry to moist (Residual) 3
8
/P 8 |18 |16 |5 psz -
16
600.6 13.0 3
highly weathered LIMESTONE, light
1/1SPT| 31 | 7 brownish gray (10YR 6/2), moist, - 600
3 L6 M\50/1" dense to very dense, soil Auger and SPT refusal at
15 STREOI I G 5988 _ consistency 148 114.8 feet. Continuation of
7 borehole description in rock
3 iog. 3
- 595
20+ ]
- 590
25 g
- 585
30 d

Page 1 of 1



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

ZMACTEC

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

WA

Williagn Lettes & Avecimlcs. Ine.

ROCK LOG - Boring No. B-1003

Total Depth

Drilling Method Boring Location Coordinates: AL State Grid (it)
Hollow stem auger (8" OD) HQ core (3.8") 1632838.5 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 5/30/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 15.2 feet Verttical J. Howard 6/5/06
4G e 27V
& 3 z |z £ Reviewed by / Date DS 3-13-07
@ I~ 2 s |28 | 2 s
cis|%g|2\5|.e Bl |58 3
= s s 2 g =
Bl S8 5|E|A52 1845883 33
Clgieglxizs|alef|5pS568 | o Lithology Remarks w=
15+ 1.2 LIMESTONE (micrite) with interbedded calcareous 14.8-86.4 feet: fivid
37 |75| 0 |SWIR? shale; dark gray (N3) to medium light gray (N6); return is goeoed, v :
g slightly weathered to fresh; weak; high proportion :
. Bi. 5. Wa. shale interbeds (~40%)
4.9 - 595
32 ¥R W ([R3 .
50| %S Bj, 10, P\, © 1
20 - St, Ti
[7Bi, 10, i, -
¥ S1, Ti
| - 21.3 feet: calor changes to medium light gray (N6) 3
. 10.
l--WVa, Si,
33 g—g 84 |SW|R3 gj‘,)w, P, 590
: ST, op 1
25+
- 26.3-31.3 feet: shale beds appear moderately thin -
a ta thin with spacings of 0.1-0.3 feet 3
S1.0p [IMESTONE (micrite) with calcareous shaie
5.0 .
4 50 100f F [R3 interbeds; medium light gray (N6) and dark gray 585
30 (NI3); slightly weathered to fresh; medium strong -
- 30 feet: chert and calcite crystals N
- 31.5-46 feet: chert and small shell fragments
found 3
50 sw - 580
d 5 |57]|86 R3
5.0 to F| 7 BHTY BHTV analysis was 3
35+ conducted over the ]
: length of cored section £
k g, 515, 3
Wa, Ro,
E Op
4.8 Sw 3
36 |50| 9% [or[R3 D 38.6 feet: Unconfined 575
Compression Test
40+
50 ’gj. 2Pl ]
50 |, Op -570
7 |gp|100] F |R4
453
- 46-75 feet: small amounts of bioturbation and A
shell fragments, some bicturbation filled with
calcite "
50 sSwW - 48-82 feet: shale interbeds consistent in thickness 4
8 155|100)oF|R4 and spacing 565
50 -
5.0 SW - 560
% |50 % |k |R ]
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WAA GDT 3/12/07

ZMACTEC

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

VLA

William Lerus & Avaciatey, Ing

ROCK LOG - Boring No. B-1003

s e
= 3 a2
g - g’ % ‘§-,\‘ g 5 =4
Slel&lali|sl.o Bl |8 |3 £
= > < =} K] = =
Bls| 8125 |e|25|2|3e38 |3 o8
Clelel=2|s|a|el|3B88 |0 Lithology Remarks W
55 7 Bi, 10, P,
151, Op £
; 5.0 58.0 feet: Unconfined 3
410 50 100( F |R4 Compression Test 555
60+ ]
; 59 Sw - 550
31| g (100} F R4
65- [i8j, 10, PI,
“EI, Slicken -
= ides,
alcite .
E iling
Bj, 5, Pl. 4
; 50 sw S, Ti
24 F1sj - 545
3 12 50 100 to F R3 lfsijl.‘&?l, ]
704
- 71.3-75 feet: shale bedding becomes thick
5.0 sSW Ll - 73-74 feet: calcite interbeds and slicken sided 3
513 |28 86 [oF|Ra b{ 7 curtace 540
E ' D .
s - 75-82 feet: shale beds are moderately thin to thick 2
E Ne, 80, with spacings of 0.1-0.3 feet
E Wa, Ro, - 75-105 feet: small amounts of shell fragments -
[ Shicken and calcite crystals 1
52 sw | - 535
414 £5 100 to F R3 le‘ 1T5i'PI' _
80- h
; AL - 80.3 feet: calcite interbeds and slicken sided 3
ficken surface
_ id
Pt - 82-92 feet: shale beds very thin and sparse
k - 83 feet: large calcite crystals )
49 sw 530
4 15 29 100 to F R3
85 -
E 86.4 feet: lost ~90% of
fluid return
5.0 sSwW - 525
416 1570|1000 r|R3 ["18j, 10. P,
90- Ro. Op .
. - 90-97 feet: shale is thin to moderately thin with 90-91 feet: lost fiuid
- spacings of 0.3-0.5 feet return
91-101 feet: some fluid F
return .
117 |291100|3W )3 ‘Eﬁj S - 94 feet: bioturbation with calcite filed / healed 520
: ° j. 10, fractures 3

Page 2 of 3



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07
Project Name and No.: NuStart - Betiefonte COL. Proiect: 6468061299

ZMACTEC VLA

ROCK LOG - Boring No. B-1003

Wiltiamn Lets & Ayexiates. Ine
= 3 =iz | ¥
o = 2 FREER 5
= <] % [ E | £ o Bl |£3 2 2
k<, 2 & =
Elela¢l5 5135|2lid38 | 3 53
o =] 1] o ¢ iR E28 28 g Lithol mg
gle|xls|oje~563|60 | O ithology Remarks
95 - IWa. Ro, Ti
E - 97-115 feet: shale is moderately thick to ]
. moderately thin with spacings of 0.1-0.3 feet
5.0 SW 515
318 |25 |100| o FIRS | -
k g, 10, P,
100 ls]: Ti 3
! 101-120.4 feet: no fluid
E retura
k ﬂ SW Bj, 20. PI, . 510
3 19 5D 100 toF R3 Ro, Op ]
105 -
- D 3
50 sW 505
4 20 50 100 to F R3 ]
110+
5.0 SW - 500
4 21 50 100 to F R3 ]
15+ - 115-117.4 feet. shale beds become diffuse ]
E . 5. Pl
i 1, Op -
; 4.0 i, 10 PL " (IMESTONE (wackestone); light medium gray . 3
22 | 75 [100[ F IR3 10, P, (N6); fresh; medium strong; occasional shale PVC: 4inch O. D, . 405
. L, laminae: thin to very thin with spacings of 0.2-0.4 installed after drilling for
licken feet BHTV test 3
120+ side;
] alcite Boring terminated at 120.4 feet 3
k NOTE A: Water level data :
Date - Depth (below ground surface) .
= 5130 - 12.3 feet
i 715 - 14.3 feet - 490
125 ]
; - 485
130+ ]
] -~ 480

Page 3 of 3



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

Project Name and No.: NuStart - Bellefonte COL. Project; 6468961 299 ]
ZMACTEC WL A& SOIL LOG - Boring No. B-1004
William Lot & Asanciates, fne,
Drilling Method : Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532050 N; 6282766 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
Sampling Methed Borehole Inclination Logged by Date Completed
CME Vertical D. Stepanof
5 = Ny ol 37507
2 2|5
o3 = | 2 N .
o= 9| o J s1=| @ Reviewed by / Date DSC 3-12-07
> S og = E 74 [
= = o= ol - s 10 S
slele| 2e|8glS 5| Bl8a £
s|Blelgglgs|le|ld|sl sl 25
Qilel & co |8 8 2 = 513 g P w g
ol o | So x| = [ E 0|5 {v2| s Lithology 00 Remarks
0 cL sandy CLAY, dark yeliowish brown E
E : (10YR 4/4), moist, very stiff, trace 610
manganese nodules (Fill) 3
CME 38.4]3.8 | %Y [csz
E 1 9 .
: U DU A M
cL CLAY with sand, yellowish brown E
5] {10YR 5/6), moist, hard, trace
oME 48/ manganese nodules, trace siltstone 3
fragments (Residual
2 58.8|15.2| 5y |GSZ g ( ) 605
E 602.9 8.2 -
CH CLAY, yellowish brown (10YR 5/6), E
_ moist, hard, trace limestone E.
fragments medium gray (N5) 3
104 (Residual) E
R ICME 74/
E 58.8| 22 GSzZ E
if| 3 45 500
— - 5980 131} CME and SPT refusal at E
E ET} 50/1"f\ O 13.1 feet. Continuation of
3 borehole description in rock
E fog.
153 13-13.1 feet: Enercon
Hydrogeotlogist coliected 1 E
E soil sample at 13-13.1 feet 595
for special testing
203
3 - 590
254 .
; 585
30 .
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ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC WLA,

Wilbian Leits & Asocates, Ing,

ROCK 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; 6282766 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 LLogged by Date Completed
HW: 4.5 inch O.D. / 13.6 feet : Vertical ;. D, Stepanof

L ot P TVOT
z 3 o > |z, | E Reviewed by /Date  [PSC 3-{3-CQ7
(5] = = 3 36 ©
= . fd = | e > lE £= < S
sl 22|18 1215 28IE |E2 |9 T
§| S| 52| 5 |E|25|el8488 | 3 &3
ol | &=z |a|ct3B3E8 | & Lithology Remarks W=
5 /Ej' 10, PI, LIMESTONE (micrite) with interbedded shale;
= 5 ] medium light gray (N6) to medium gray (N5) and 13.1- 150.2 feet Good  E
34138 91| F |R3 5 pale yellowish brown (10YR 6/2); fresh; medium e fluid '
15 3 1 . . ; milky fluid return .
A =y strong; contains uniformly spaced thin shale beds
= _':- of 0.1 feet thickness and occasional vertica) - 595
| o stylolitic features and relic burrows 4
C1 .
= [}
5.0 "
2 50 100 - i ag' r!,
20- == il?e'd alcitg
- %j, ag, Pl, 59
v , Calcit X
FIR3| B |fFee 0
| £
= 1
50 o
43 155|100 = 1
25+ T
= a5, 70, I, - 25.8 feet: color changes to medium dark gray - 585
LT3 |/ He, Caloitd (N4) and dark gray (N3) -
L L[ filed - 27 feet: color shift to grayish blue (5PB 5/2) with
:- interbeds of light ofive gray (5Y 5/2) -
4 48 96 —y i
50 o
30 5 " gi. 5, P, - 30 feet: color changes to medium light gray (N6)
F |r3 | ST to medium gray (N5) 30.8 feet: Unconfined £ 580
3 = Compression Test -
2 Eii, 18, . increased rotation
- ‘é"av SLTH D speed and down
5 |23 ]100 =R pressure
35 E_
k == - 575
-
= . =
49 -
3 6 |551100 ~ =
4.9 _;
40+
=
| F |R3 == =570
i PA ol o Y
Bj, 16, Pl
E o toJ S, S,
50 T | Pp o )
1 7 |2=(100 L - 43.3 feet: interbeds become laminated and -
5.0 - irregular in shape
45+ En - 44 feet: calcite filled vugs
L1
E :_ - 565
rr)
E & X
T
4.9 - X
28 49|96 - 4
[ 1
50+ -
o~ 50 feet; hydrocarbon
F |R3 0 - 51-52.3 feet: crystaliine zone odor 560
oL 51.6 feet: Unconfined E
] .
| - Compression Test

Page 1 of 4



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12607
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC WLA

Witlram tettes & Assecssies. lag.

ROCK LOG - Boring No. B-1004

5 =
g 2 2 2 g |5 i
=|s|¥|al2|slo2BlE |55 |3 Fo
gl 818 |3|5|55/218:188 |3 33
Q > @ © 2 S|del =20l 8 Litho! T2
@ | o] R »lE-T30a 00 | O 010Gy Remarks
5.0
1 9 [ &=51100 L 30,
5.0 L1 ﬁcken
E - ides, ~ 1"
55 | s
T - 555
oo
= -
; 5.0 o -
_ ]
310 50 100¢ F {R3 = A
| S
60 - - .
[ 1
- - 550
1
Z =
5.0 T
in 50 100 -_;_ )
85- o= 5
1
F R3] F - 545
mn
-
e -
5.0 - .
312 £0 100 -
70+ ] .
L]
r - 540
]
i :
1,450 = P
313 50 100 e
75 o
3
: F |r3|PA T 535
- L] =
114152100 = " LIMESTONE (wackestone); light biuish gray (5B -
E 50 5 7/1) to medium biuish gray (5B 5/1); fresh; medium :
- strong; generally sporadic laminated shale beds
80 . with abundant horizontal stylolitic features, relic -
= fossils and burrows 530
-
[ ]
[ ]
5.0 =
2o FFa, 5,
215 50 100 = sEcken -
iy ides
85- = E;, 1
R3 I ubvertical,
F |/ He - 525
:_ 18}, 80, He
-
116 |88 100 =
- 5.0 - A
90- o e :
= - 90-120.5 feet: rock is medium strong to weak
- =520
[ 1
E s 5
: ]

Page 2 of 4



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

ZMACTEC

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

WLA-

William Lettie & Awwonites. fne

ROCK LOG - Boring No. B-1004

= -
= (& 2 |2 =
8 x| |2 REAE R 5
sl 8ig|lol2|Ei.28F |28 |® 5~
BlZ1812155138218488 |3 &5
o 2 ) ° %’ Sllol=|28 20 L Litho! we
o x =3 nlE-|SBaoo (6] noiogy Remarks
5.0
17 | £% 100 -
- 5.0 = .
]
* | -
{ 1
F IR3 ] - 96 feet: development of crystalline limestone =515
— interbeds and filled vugs .
; e
5.0 CT 1/ ¥Fa, 40 ]
218 50 100 :: %?"’; .
100 - - sitlicesen -
-1
E - - 510
]
E ]
]
= ] =
19 |22 100 =
= 5.0 _: .
105 - R :— :
| 3
K | - PR Ty - Yl P R T VR T ' o S -505
F é% 5 LIMESTONE (micrite); medium dark gray (N4) to
E o D | dark gray (N3); fresh; medium strong to weak; 3
k - thinly bedded shale irregularly spaced, some spar 3
20 % 100 : structures
. T .
1107 = " [IMESTONE (wackestone) medium dark gray (N4)
E — to dark gray (N3); fresh; medium strong to weak - 500
E PA -
:"" 8. 12, He,
E 50 ) .02-foot
32159100 r [seam
= J. 5. Wa, -
r3 [ st op
1151 R2 == Fa, 15,
to : ISlicken
E F v T sides - 495
= [ I
1 1. 20. St,
E 5.0 - Ro, Ti
22 g5 (100 = - 118.5-122 feet: increase in fracture zones; ]
Ly healed
120- -
3 ox LI [IMESTONE (micrite); medium dark gray (N4) to 490
L dark gray {N3); fresh; weak; thin interbedded shale
k r2| PA b5 and burrows
]
3 5.0 -~ -
323 (=5 82 | e
5.0 e LIMESTONE {(wackestone) medium dark gray (N4) =
125 . to dark gray (N3); fresh; weak to medium strong; -
; -: generally contains irregularly defined shale
F LT [7Fa, 16, interbeds (laminated {o thin}; also contains vertical =485
E R2 T | Blicken | £ | stylolitic features and relic fossils 3
to : [sides
7 §___Q R3 3 3
324 £0 100 : 3
130+ L .
]
3 1 - 480
L]
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

VLA

Williaan Lewx & Associaizs, i,

ROCK LOG - Boring No. B-1004

= s
= o E
I 2 2185 |3 5
Slsl&lalilel.oBlE 5|8 £
ol 31 o c e 2|98 E[2 20 © Litho ge
€ || 2|3 |H|eF5BI 00 | O ithology Remarks
5.0
25 50 100
135 Ro ~ CIESTONE (micrite), medium gray (NB) o~~~
E: E |to medium dark gray (N4); fresh; medium strong to - 475
i R3 weak; contains thin to laminated shaley interbeds;
E occasional sparry structures and vertical stylolitic 3
E 50 features .
126 50 100 :
140+ - 140-143.8 feet: very thin regularly spaced shale 3
E interbeds - 470
7 8), 10, P,
Sm, No fil | 3
427 |59 |10 - 143.8-150.2 feet: beds bioturbated -
145 - A
; F F - 4665
k 4.0 4
28 20 100
150+ i
Boring terminated at 150.2 feet
NOTE A: Water level data 460
: Date - Depth (below ground surface) .
; 5/22 - 10.8 feet
7119 - 14.5 feet 3
1554
: - 455
160+ :
- 450
165 5
k - 445
170+ -
- 440
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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
AR

ZMACTEC

SOIL LOG - Boring No. B-1005

Wilham Lettis & Avaxites, Inc.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" CD)/ HQ core (3.8") 1532943.5 N; 6284071 E 251 feet
Dritling Contractor (Driller) and Rig Elevation {Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) /f CME 750 608.9 feet See Note A 6/7/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A. Tillery 6/10/06
g g8 WV— 34FOF
P4 = 5 (2
o5 - o] . 21T Wt
5 . 8l=| 2 Reviewed by /Date P S( 213 -G
9 3 £e IS E b o
= Flgs el Sl ol o] 5lg S
clele|geleglO| 2| E|Blgn S
REERIEE el 8| 3BiF0 29
S|&| 5|28 |8¢l&|8|&|£ |33 , me
ol |50 |2E| = | |05 |n2 sms Lithology 00 Remarks =
0 ML SILT, very dark grayish brown (10YR E
. cozg  3/2). dry to moist, very soft, trace i1 E
SPT 1 CL |~ T\ roots _ / Sample recovery was not E
| 1 1 18 CLAY, light olive brown (2.5Y 5/4), noted for SPT 1-5 at time of
1 moist, very soft, few sand and gravel, drilling; values for recovery
K contains manganese nodules were obtained from E
E . {(<1mm) (Residual) photographs taken at the
3 /lspt 1 time of sampling. 605
5 1 18
E 1
54
3 6025 64 3
SPTI 7 148 ML SILT, pale yellow (5Y 7/4) mottled 1
S with gray and orange, dry to damp,
very stiff (possibte weathered
E bedrock) 3
5 3 Y G Tmestons GRAVEL med i 2 600
5 /|SPT 5 imestone , medium gray to ‘ 3
4 g 18 CH ‘ﬂ[\ medium dark gray (N5) [Lﬁ‘ E
1043 ST 8 sandy CLAY, light greenish gray to 3
8 light olive brown (2.5Y 5/4), moist, . .
5 18 5979 stiff to very stiff 11.0 | 10.9 feet: auger grinding. .
\ / Auger refusal at 11 feet. E
: Continuation of borehole E
description on rock log.
: Casing set at 11.5 feet. 3
; 505
15+ E
E 590
20 3
i E 585
254 ' 3
E - 580
30 3

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
ZMACTEC VLA ROCK LOG - Boring No. B-1005
Willizn Leur & Aswocaaies, (e
Dritling 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 2561 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bitbrey) / CME 750 608.9 feet See Note A 6/7/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5inch 0.D./ 11.5 feet Vertical . A. Tillery B/10/06
b 707
2 3 o z |z | E Reviewed by / Date DeC 2-15-Q7
£ o 5 o % < o & é é% ?,, ‘S
£ ke 2|5 | 5% B
51218/ 2|5 81352848812 £3
Silglelelz|aled|5a8a8 | & Lithology Remarks w=
% | CIVESTONE (micie) Trierbedded with shale, ~ ]
’8{;0' Pl micrite is medium gray (N5) and shale is grayish
4.0 j: 13, biack (N2); slightly weathered to fresh; medium » 3
g1 e 80 {SW|R3 Wa, SI-Ro strong ) 13.7 feet: milky gray 595
- 12.7-13.2 feet: 0.5 foot void fluid return 5 feet away 3
15+ - 11.5-19.4 feet: shale beds are very thin (<1 mm from diill rig.
thick) and wavy -
3 Losing fluid at 12.5
E 52 feet, approximately 3
! 2 50 100| F [R3 several hundred gal/run 590
20 - 18.4-24.1: shale beds are ~ 1 cm thick and planar 3
k [ Bj. 10-15,
0 ’i"l, Sm, no :
5.0 i
i3 50 100} F |R3 585
25 - 24.1- 26.4 feet: shale beds are wavy 1
" CIVESTONE (micrie), medium gray (NG), iesh: | operCaediottis
medium strong; wavy and pianar beds; some in hoe. Also drive
341588 09| F |Rs stylolites steel conductor casing
E 5.0 to 14 feet to avoid - 580
water loss. Subseguent
30+ fluid return is good
D throughout drilling
49
: 5 50 98 | F |R3 =575
38 i 20,
Pl-Wa,Ro| L e — — — -
’_Ti LIMESTONE (mlcﬂte) interbedded with shale; 36.2 feet: Petrographic
I 108 micrite is medium gray (N5) and shale is dark gray Analysts (sample
; 50 oo i to grayish black (N3 to N2); fresh; medium strong PET-1005E) )
6 |551100| F R3 570
- 36-41 feet: shale beds are wavy
40+ 4
- 41-61 feet: shale beds are planar, 40% shale
g 5.1 g
7 50 100 F |R3 ;3\1_‘9l Pl . 565
lickensid 44.2 feet: Unconfined
457 Compression Test
50 -
§8 (50|99 F|R3 560
Fa. 10,P1 49.1 feet: Unconfined
50 4 Sa"!\éi;l;' Compression Test -
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ROCK LOG_MFC_WLA _REV BELLEFONT 02-24-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

WA~

Willzam Leites K ASacrstes. .

ROCK LOG - Boring No. B-1005

= e
= S > E
8 3 2 £ |25 |5
=l o g o S| s ol &|E —‘-5‘3 g
12 z2|lc|<|228 8|5 85128
Sls|8|%|8|2|28£leg2s | 8 .
Q12 | =|2|alef 5088 | o Lithology Remarks
coating,
3 rake=65
9 5.0 99 R3 down hole pressure
3 5.0 450 psi
55+
3 4.9
; 10 50 98 R3
60 =
- 61-67.7 feet: shale beds are‘thinner, 20% shale,
E some lenses of wackestone
3 53
; 11 50 100 R3
65+
: 4.9 " CIMESTONE (micrile) interbedded with shale;
k 12 50 97 R3 micrite is medium gray (N5) and shale is grayish
black (N2); fresh; medium strong; heavily 69.0 feet: Unconfined
70+ bioturbated; fossiliferous; sparry calcite vugs; Compression Test
burrows frequently filled in with wackestone; shale
beds are thinner
3 - 71-81 feet: less shale {10-15%)
E 49
; 13 5.0 Q29 R3
754
n
314 181 400 R3 77.8 feet: Unconfined
E 5.0 Compression Test
80
k 5.2
) 15 50 100 R3
85-
3 16 % 100 R3 - 88-90.3 feet: zone with almost no shale
90 <
- 90.3-101.5 feet: more shale (20-25%)

Page 2 of
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 312/07

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

Elevation

(feet)

ZMACTEC WA ROCK LOG - Boring No. B-1005
William Exts & Assexeates, Inc.
= 3 z |z =
3 = 2 S |35 5
Slsl8lalilsl.olBiE |85 |2
= o j=R S
sl 218125 |81852(885 %
() 3 Q Slliaols @5 29 D f
|| ®|2|BE-|SB3B0 | O Lithology Remarks
E 4.9
; 17 50 100 R3
95 -
’ down hole pressure is
= _5__1_ 450 pSi
} 18 £0 95 R3
100+
: " (IMESTONE (micrite) with interbedded shale, ight
gray {(N7); fresh; medium strong; no shale
; 5.0
19 | = {100 | =86 J N o v O O N S
E 5.0 LIMESTONE (micrite) interbedded with shale;
micrite is medium gray (N5) and shale is grayish
108+ 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%)
J20 (22 100| F |R3 108.1 feet. Unconfined
] ’ - 108.9-115 feet: shale beds are planar Compression with
110- Stress/Strain Test
; 4.8
] 21 5.0 98 R3
15 - 115-125.2 feet: shale beds become wavy and
discontinuous, bioturbation
; 51
: 22 5.0 100 R3
120
; 5.2
; 23 50 100 R3
125+
: - 125.2-126 feet: zone with no shale
E 126.4 feet: drilt rods
became temporarily
124189 g R3 - 128-130.3 feet: bioturbated, fossils, shale-rich jammed
- 5.0 section
130 5

T

Page 3 of
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ROCK LOG_MFC_:WLA__REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

WL

Willtam Letis & Asocmates., Ine,

ROCK LOG - Boring No. B-1005

=] -
@ o z |2 E
Q — o Az = e
Slolilaltisl.azf 528
= o Lol =3 =%~ ©
Sl s|8|2 8 8|35 23a88 |3 §F
ClEZ|le|=}2|B|s255368 |3 Lithology Remarks W=
_ I fFa. 5. P, -
o
5.0 plckensidcs, -
o404 R Fake:
3§25 551100 3 475
1354 3
(Fael | .
sm. LIMESTONE (micrife). medium gray (N5); fresh; 136 to 251 feet: Rig
3 medium strong; little shale, medium light gray (Ne); | geologist changes to K.
; g 2% shale Krug
i26 |Z5| 96 R3 . 470
140 -
"~ OMESTONE (micrite) interbedded with calcareous
shale; micrite is medium gray (N5) and shale is
E grayish black (N2); fresh; medium strong; shale
27 1281 o9 R3 taminae every 0.01-0.1 feet; bicturbation at 148.2
k 5.0 1 feet =465
- 143.8 feet: fossils
145 4
148.2 feet: Unconfined
E Compression Test
; 5.0
528 |55 |100 R3 460
- 149.2-150 feet: shale increases and limestone is 149.3 feet: 3
150+ coarser, limestone color changes to medium dark Petrographic Analysis
gray (N4) to dark gray (N3) (sample PET-1005C)
3 5.0 ]
29 | £ 1100 R3
3 5.0 - 153.6-181 feet: shale increases and limestone is =455
155 coarser, limestone color change to medium dark .
55 gray (N4) to dark gray (N3)
13048 ]
| 30 50 97 R3 - 450
160 5
- 160.6-160.9 feet: healed fractures 3
; - 161-165 feet: vugs filled with calcite )
; 52 Vo, 65, ]
E L 5.0 100 R3 v3a, ST 445
165 - ] ; . 3
- 165-181 feet; shale becomes interwoven with
limestone, no distinct bedding -
o .4_.—9‘ -
3321g0]98 R3 440
170 - 3

Page 4 of



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

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

ZMACTEC

WLA-

William Letrs & Assacatee, b

ROCK LOG - Bdring No. B-1005

Elevation

(feet)

3 =
g |3 2 215513
= 2 §~ [a) E é; =y § % :éfi gt
had = = = = o
Bls|8i2 882528428 | ¢ 4
4 [v4 P4 S | dh|le~|3S 29 ca O} Lithology Remarks
333(22] 00 R3
175 - - 174.5-176 feet: heavily disturbed calcareous
shale bed
134 |22 100| F |R3
180+
- 50 - 182.7-189 feet: shale beds become laminated
335 %5100 R3 and interwoven
185+
3|22 99| F |R3
- 189-197.2 feet: shale beds thin, limestone is
190 4 dominant
§37|221100| F |R3
195+
- 197.2-198.3 feel: calcareous shale bedding is
k 5.1 discernable
338 |5p|100| F |R3 -198.3-210.6 feet: shale bedding is interwoven
200+
ERY) g_g 99 R3 - 203-205 feet: calcite veins or fracture infil
= present throughout, paraliel to and cross cuts
205 bedding
205.3 feet: Unconfined
Compression with
E Stress/Strain Test
Fa0 |2l 100| F |r3
210+

- 435

-430

=420

- 415

=410

=405

Page 6 of



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

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

Elevation
(feet)

ZAMACTEC WA ROCK LOG - Boring No. B-1005
Wilkiam Lettrs & Assxiate, log.
= 3 2|z E
$ 3 2 Z % |5
sle|8|g|2|5|-08E |52 8
S§lci18|8 S|elaglelddss |3
SisjalSl e 2|98 &2 28 o .
€l | ®|=|6|ef|3659580 |0 Lithology Remarks
- 210.6-211.2 feet; caicareous shale bed with
- deformed bedding, fossils
; 5.1
4 £5 100 R3
2154 | SHALE Tcalcareous); grayish black (N2J; fresh]
medium strong
. LIMESTONE (micrite) with interbedded calcareous
E L shale; micrite is medium gray (N5) and shale is
| 5 -E grayish black (N2); fresh; medium strong
42 |23 02| F |R3| [EE
] ’ )
220- =
-
- B
E 5.0 R3 )
343 £0 100
2254
]
[ PP EIA N R3 i
E 5.0 1]
rr
230- o
L 1}
rr
oo
= 1)
=
- 53 == LSR
345 £% 100 R3 :".".
oo
235+ =
-
T
-
e
E 4.8 :.
34615597 R3 ::'_
_—
240- )
SHALE (calcareous); grayish black (N2); fresh;
medium strong; fev_v irregular inclusions possibly 241.3 feet:
E R3 related to bioturbation Petrographic Analysis
E 51 - {sample PET-1005A)
47 50 100
] ' e
245 5
LIMESTONE (micrite) with minor shale interbeds;
medium gray (N5); fresh; medium strong
SHALE (calcareous); grayish black (N2); fresh;
E 48 50 100 R3 \medium strong Ve
: 5.0 LIMESTONE (micrite} with minor shale interbeds;
250- ~medium gray (N5); fresh; medium strong; 5% shale
SHALE with interbedded limestone; shale is

Page 6 of
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL. Project; 6468 6\1 298

ZMACTEC

WA

Williatn Lettis & Aysrersics. Ine

ROCK LOG - Boring No. B-1005

Depth (feet)

Recovery / Cut
Discontinuity
Geologic Unit

Discontinuity
Description

Run No.

% RQD
Weathering
Strength
In-Situ
Testing
Lithclogy
Log

Lithology

Elevation

(feet)

255 -

260+

2665 -

270

275+

280+

285+

290 -

g
(N5); fresh; medium strong; limestone beds very
thin with 0.1 feet spacing

rayish black {(N2) and limestone is medium gray

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

Page _ 7 of
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

AMACTEC LA

Wiltiam Leris & Associzes. bos

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

SOIL LOG - Boring No. B-1005P

Drilling Method
Rotary Wash/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1532936.7 N; 628398 £

Total Depth
30.3 feet

Dritting Contractor (Driller) and Rig

Elevation (Daturm NAVD 88)

Ground Water Depth | Date Started

MILLER (Bitbrey) / CME 750 809 feet See Note A 717/06
Sampling Method Barehole Inclination Logged by Date Completed
Vertical K. KRU 717106
z 21y N
Sia O R ey
= ° o 8 6| =2 Reviewed by / Date |/ $C B-12-97
3 129 t| E % s
£ =l3E e 3|28 2y Q
clot o | e log @ 2| & SH =
S|l 2|se|38l s é|lslB|EQ 2%
Sl E|2als¢| =8| &els|s|BY y S3e
o @ B2 |eE|E|F |05 62| g0 Lithology 00 Remarks
E - 605
5 Soil sampling not conducted. Refer 3
E to boring B-1005 for soil profile. =
; 600
10 3
; §97.8 112 3
E =595
152 3
¥ - 590
20 3
3 =585
251 3
E £ 580
30
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GODT 3/12/07

ZMACTEC

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

WA

Witliam Letres & Ausicnates, Ine.

ROCK LOG - Boring No. B-1005F

Dritling 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 7/7/06

W/%/;iw i
i:: 3 - z |2 ] Reviewed by /Date DS L. 2= (3- Q]
o > =3 5 |56 2 =4
= =] 5 [a) FRE: o ‘é % B §> '}%
£ < o2 = =
Qe x| |a|leZRSan |6 Lithology Remarks a=
LIMESTONE (micrite) with interbedded calcareous Top of Bedrock at 11.2
E biud seam shale; micrite is greenish grey (Gley 2 5/1) and feet. Lost 0.1 feet to 3
] SwW shale is black (10YR 2/1); slightly weathered to wash boring. Begin -
1 2—2— 86 R3 fresh; weak to medium strong; wispy non-planar rock coring at 11.3 feet
E : — beds of shale less than 0.01 feet thick spaced less Fluid recovery good - 505
154 F than 0.1 feet apart; rip up clasts; calcite vugs throughout boring
common
. Uo, 65,
\lsa Ro, Ti
3 47 Jo. 70, 3
E 2 5.0 941 F RS v3a, Ro, Ti 590
- 19-24 6 feet: shale beds become semi-planar and
204 P-S thicken to 0.01-0.1 feet with spacings < 0.2 feet, P-S analysis was -
; D | stetcalcite and rip up clasts conducted over the 1
| length of cored section |
13 |23010| F |R3 1
E ' - 585
254 - 24 .6-26.4 feet: shale beds thin to < 0.01 feet with -
spacings of 0.01-0.2 feet, wispy, non-planar, fewer
E calcite infills 3
26.4-30.3 feet: shale becomes very wispy and 3
non-planar with spacings of < 0.1 feet, rip up clasts
a |32|100| F |R3 pacing -
- 580
30+ -
Boring terminated at 30.3 feet. 3
E =575
354 -
: - 570
40+ -
- 565
45+
] - 560
50+ -

Page 1
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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; 64@?061 299 )
ZMACTEC WA~ SOIL LOG - Boring No. B-1006
Wilham Lenis & Avwcsies, bne.
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 fest
Drilling Contractor (Driller) and Rig Elevation {Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bitbrey) / CME 750 614.5 feet See Note A 5/26/06
Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical A. Tillery 5/29/06
7 ) o
: 3E Gy Gedon 37107
o — = ™o, o R o
= 2| 8 gEl=| 2 Reviewed by / Date DSC 2-13-07
3 Sl ag | E| 3 <
= = PR o | < 2 > @ S
sl iem 2| 2| | 8BS T
SlEl B 8z185/ &8l2|8|2|k9 3
ol 512|922 | £|£[|%3 ; ne
Bl lom|xE[S= 1 &0 |3 B2 g5 Lithclogy 0.0 Remarks
0 CL CLAY with gravel, strong brown 3
3 (7.5YR 5/6) mottling to orange, dry to
1 moist, medium stiff, trace
SPT 3 14 manganese nodules 3
E/A U - 1.8-2.1 feet: gravel lens, light
grayish green (Gley 1 7/1), moist, 3
E s110  angular 35
3 Aspr] 2 CL CLAY, dark brown (10YR 3/2), moist 3
E 9 3 24 to dry, medium stiff, micaceous, 5—610
3 5 some mottling to gray, contains sand E
5 E grains and manganese nodules
3 soss -4 feet: color change to yellowish 6.0 3
1 L brown (10YR 5/4), medium stiff,
SPT 2 |13 2534 |asz \ trace roots 3
E 3 4 16 sandy CLAY, dark brown (7.5YR
3/2), maist, medium stiff, trace grave! 3
E and roots, micaceous
3/1P1 % |44 sl 20 605.3 . 82 -
4 113 CL CLAY, light olive brown (2.5YR 5/4), E 605
10 4 moist to dry, medium stiff to very
stiff, weathered rock lenss
E - 9.5-10 feet: hard rock iens
3 9
3/1SPT| 44 | 22 - 11.4-12.2 feet: hard rock lens -
Y 5 13
3 601.1 13.4
9 CL CLAY, light olive brown (2.5Y 5/3) to 3
J/15PTL 44 |24 gray (Gley 2) to bluish greenish 3
161 3 gray (Gley 2, 10 BG 6/1) =600
153 - 13.9, 14.5 and 14.8 feet: narrow 3
sos lenses of broken rounded limestone 160 3
SPTI 36 9 \ cobbles
7 45013 weli graded GRAVEL, gray (Gley 2, E
3 10B 6/1), dry, gravel is fragmented
limestone (weathered bedrock) 3
g 596.0 185_| SPT refusal at 18.8 feet
| (blow counts 35/3").
Continuation of borehole E 595
203 description in rock log
3 starting at 18.5 feet.
- 590
254
E £ 585
30
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ROCK LOG_MFC_WAA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

VLA

William gattze & Avaciaies, Ine

ROCK LOG - Boring No. B-1006

Drilling Method Boring Lacation Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 15632755 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: 4.5inch O.D/ 18 feet Vertical A. Tillery 5129106
At oo 37107
= 3 = | > E Reviewed by / Date psc %-13-¢7
g |3 12 2 |28 |32 s
clSi1 8|l 8 |%5|.98F |8 | & B o
Blc|8|€15 352154588 |3 $8
S| ||z |&|leX3B6958 | o Lithology Remarks W=
E = LIMESTONE (micrite) with interbedded shale beds; 18.5-24 feet: poor fluid
1 2.2 72 o limestone is medium dark gray (N4) and shale is return - 595
20+ 25 o grayish black (N2); fresh; medium strong; A
: laminated shale beds
; F )
R3 -
- S Fire. 30,
| 2 %‘g‘ 92 : raake =70 3
- 24-62 feet: intermittent  E 590
25+ O . ) to no fluid return
SW - - 25.1-25.5 feet: slightly weathered zone, irregular . 3
e Fa, 55, Ro rock discontinuity i
-
E ] 26.9 feet: Unconfined
E 5.2 = Compression Test
33 (55|00 oD - 28.3-31 feet: wackestone intervals
ae - 58
30- == >
LI
F RS [ - 31 feet: color change of shale to dark gray (N3) Some clear fluid return
. T at 31 feet
14 |48 92 =
E 5.0 -
= - 580
35+ o
-
-
-
5.0 ==
i 50 100 = D
- - 575
40 ..:
F |R3 T
-
- -
' 5.0 = i
16 50 100 T
] - 570
45 - :-
—e
- - 46 feet: color change of micritic limestone to =
- medium gray (N5)
= 4
7 {22100 = |/Fa
. : Ro, white . 565
50- I} | By
F|rs| B3
]
= -
1
k 5.0 -
38 50100 =
: - 560
56+ T
-
[ 1 -
[ 1
-
5.0 oL

Page 1 of 6



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

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

#MACTEC WLA-

ROCK LOG - Boring No. B-1006

s -
= (&) Pl Pl S
& 13| |2 22513 5
:c: o & a @ | £ o D2 = 'é_ S =
SR IEAR G L PR i3
ol 3 & - LI el Sleg2we @ Lithol oL
|| |a|eR]5pH3b0 |0 ithology Remarks
491501100 -
:- ‘Eo, 10.Ti, - 555
60 - - e. P,
o | PR
F IR3 c1]| [ealcite:
T | fom width
- - 62-176 feet: No fluid
: 50 : return. Driller flushes
310 0 100 5 hole after each core
. run. Some clear fluid . 550
65 - == return at 31 feet and
:- 116 feet 3
1
o
- (Jo, 90,
E 5.0 - /C(;Icile N .
11 |22 [100 = [ FFa, 1, - 68-70 feet: strongly bioturbated
. 5.0 & | {Reke =85
- 545
70- =
F |R3 T
- L1 3
-
312 201400 T
E 5.0 e
75 T - 540
E 4
o a2 s | LIMESTONE (wackestone), wackestone is medium
o gray (N5) and shale is dark gray (N3); fresh;
' -=-_ medium sfrong; contains irregular, wispy and
E 50 — bioturbated shale zones, rip -up clasts and caicite
: 13 50 98 _= D | spars -
80 a5 - 535
7 7}
. o
R3 =
[ ]
= [ 1
14281 90 r
’ : - 84 feet: grade to packstone interval, macro fossils . 530
85+ -
-
]
1
ne Joi 60,
k . /' kalcite
15 | 22 100 | e :
] ' x 525
90+ -
:-
F |R3 =
-
[ 1 :
T 6|50 == ]
316 £0 100 ::- o
- X
95 — 4
T
[ ] -
: =
-
’ 4.8 rir)

Page 2 of



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

ZMACTEC

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

LA

ROCK LOG - Boring No. B-1006

Wilkam fett & Associas, bx
= 3 > 12 E
g 3] |8 L2 12813 :
=l ¢ 31| o o | &[S 5;‘3 = =
£1218|9|£|2828 <5 |58 |2 2%
[ c @ Vi £ o 4 -
ol 3| & L isiiaolE|l28 20 ] . &
gl || |a|le~| 50360 | o Lithology Remarks W=
E 50195 T
-: - 99.2 feet: grade to wackestone interval, wavy =515
100+ T shale laminae ]
[ 1
F |R3 .-E 3
' 52 :- ]
2L - .
318|560 =
= 510
105 - -
W .
[ ]
] "
- ]
] -
E 4.9 L]
; 19 50 98 -E -
- - 505
110 - -':: .
F {R3 =
- . 3
L] - 112-125 feet: alternating 2 to 3 feet intervals of 4
- 53 o | micritic limestone with no shale interbeds
120551100 I | po 0. - 112 feet: abrupt color change to lighter gray (N6) 2
oL ISkRo - 500
115+ o ]
=
— 3
; L]
5 ra, 25, 5t 3
: 4.9 o stickensidgd
2115590 S5 o 55, Pl D 3
| Bitkensiadd -495
120- = {Sticl 4
F |R3 T
- L1 3
[ ]
. =
1., |50 e ]
22 25| 96 =
3 N ]
o =490
125- o |
T [ Fa. 10.P, 3
-: ii?:;'b\e:u;id 4 Driller replaces fiuid -
. - pressure gage
.1 .
]
’ 49 =
128150 % = ]
130 - - 485
b ]
F |R3 D
x - -
]
] -
L1
324 (22| 05 = ]
_ 5.0 ]
= - 480
1351 = ]
.1
1 . 2
E [ Pump pressure=40 psi,
- down hole 3
E 5.2 LH pressure=4500 psi

Page 3 of 5



ROCK LOG_MFC_WLA_REV BELLEFONT 02:21-07.GPJ WAA.GDT 3/12/07

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

ZMACTEC WA ROCK LOG - Boring No. B-1006

William Leties & Asuxiates. boc,
-~ |3 o ls |z
g |3 2 S 55|32 5
Sl 6|8 ol|l®|& ol BiE |£3 | 2 g
£ c | D2 o |E €. @ B
55|82 5|8|552l8488 |8 5%
Sl sle|e| 25|28 512828 |3 Litho! M
x| |®|2|6B|ler]S5E3 00 | O ithology Remarks
42575.0[93 - a, 10, P
T | R, 475
140 T lickensidgd
1 o~
F |R3
k 49
26 |22 98 s, 16, 51, ]
E : Calcite . - 470
145 gin!: 10, PI,
o, 30, 3
i [Ti-He, D
1ffl\ml - 147-157 feet: alternating 1 to 3 feet intervals of )
3 48 T 16 pL micritic fimestone
27 |22 | 88 b 3
; 50 m
150 - 465
F |R3 " (IMESTONE (micrite) with interbedded shale; ]
medium gray (N5) and shale is grayish black (N2); 3
i fresh; medium strong; approximately 70% micritic 4
k 5.1 limestone to 30% shale; shale interbeds are thin to
28 5—5 100 laminated and dipping 15° -
- - 460
- Vo, 10, PI, ]
-15m, -
- 4.7 coated
29 |z 1|78 Fa, 10, PI, -
: 5.0 o
fake=30° - 455
160+ IFa, 25,
[some e,
F |R3 lickensidi
E 52
3 30 5‘6 100 '_éo’ 5, P, 3
165 " 450
E | -165-168 feet: calcareous SHALE, reacts with acid, -
bioturbated and brecciated with some small sparry
; calcite 3
‘ 4814 | + EHIY | [T TTTTTTTTT T T 4
| 31 50 94
170 - 445
FIR3 - 171-172 feet: shale-rich interval -
E 50 1
j32 50 100
175 =440
Boring terminated at 176 feet -
; NOTE A: Water level data . 4
E Date - Depth (below ground surface)
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468

ZMACTEC

Walham Leturs & Assu

ROCK LOG - Boring No. B-1006

Depth (feet)

Run No.
Recovery / Cut
Strength
In-Situ
Testing
Lithology
Discontinuity
Log
Discontinuity
Description

% RQD
Weathering
Geologic Unit

Lithology

Elevation

{feet)

Remarks

180+

185+

190 -

195+

210+

216

5/28 - 12.8 feet
5/29 - 12.8 feet
8/6 - 12.8 feet

4

(434

5

T

-430

- 420

- 410

=405

- 400
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

—

?]MACTEC SOIL LOG - Borlng No. B-1006UDD
Willizm Lettis & Associates. Inc.
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 / Shetby Tube Vertical __D. Stepanof 8/22/06
s SE My ol 57V 07
@ ol =] . - D) —
= °§ -2 s|l=|2 Reviewed by / Date psc 313~ Qy/
ks | 22 = S B =
= = Bs [ Q 3| =g S
|2l e | 2¢|sT | RIE|B|x@ B
SIE|E| 88186/ 215|825 58
Qs & €O o2 8 2 = | = |83 ; e
ol Pl oo |xEl 2 E | S| S | b2 614.5 Lithology 00 Remarks
0 Grass and Topsoil 3
3 Augered 0-1.5 feet E
3 613.0 1.5 E
3 SPT 7 CLAY with gravel, strong brown 3
1 7 {144 (7.5YR 5/6) and light olive brown (2.5 E
8 s11.5 Y 5/6), moist, very stiff (Fill) 30 E
;_L W]3) ) CL CLAY, iight olive brown (2.5Y 5/6) pushed Shelby tube 0.5 feet
E 2 with light gray (10YR 7/1) and (3.2-3.7 feet), no recovery,
E yellowish-red (5YR 4/1) mottling, augered 1o 4 feet E
s3||UP 156 moist, very stiff (Fill) £ 610
3 - 6 feet. color changes to light olive E
E brown (2.5Y 5/6) with light gra E
E s1__ (10YR 7/1) and yellowish-red (5YR ga_| Augered 5.7-6.5 feet
16 CL 4/6) mottled, trace roots (Fill) E
SﬁT 15 |18 CLAY, olive yellow (2.5 6/6) with 3
14 dark grayish brown (2.5Y 4/2)
mottiing, moist, very stiff, trace roots E
3 U5D 12 ™D and angutar gravel (Fill)
E 604.9 98 E 605
104 cL CLAY, light olive brown (2.5Y 5/6), E
moist, very stiff (Residual) Augered 10-11.5 feet
3 /lsp1| 2
E g | 11|18 Groundwater not E
14 6015 130 | encountered
UD 50/1" 11 0.4 “LGM | go1.3 [} GRAVEL with silt, medium gray (N5), 1 ;a5 | 13.1-13.2 feet: SPT test E
7 LO | =1 gravel is limestone, coarse size and : :
SPT] angular 5-600
154 (L& Boring terminated at 13.2 feet. Did
not encounter bedrock. E
& 595
20 2
=590
25
E- 585
30 £

Page 1
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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
Iy

ZMACTEC

SOIL LOG - Boring No. B-1007

William Leuis & Assaciates, Inc.

Drilting Method . Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533041.2 N; 628430.9E 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
- = U R 47 o
3 SE Ay ot
o5 = 2 L -t
= ¢ | g g glz]2]. Reviewed by /Date D SC 315~ Q7
£ £ % = 5|3 g > 1@ s
s|e 22823 S| B El8 5 g
S8 2|g2(88 8|t |le|3|EQ 5
Sle| 51 28|81l &8| &) £|38Y : e
@ G| Sojx&E| 2| |05 |62 gosa Lithology 00 Remarks
03 CH CLAY, brownish yeliow (10YR 6/6), 3
3 dry to moist, stiff to very stiff, few E
E 3 manganese nodules, few organics E
/BT 5 |62 3
E 1 : 3
E 6 3
3 SPT 8 - 3.5 feet: becomes yellowish brown 5_605
3 5 9 |18 (10YR 5/8) E
E 9
{/lsp1l § | 4e ]
3 3 E
E 14 - 7.0 feet: few weathered angular E
3| so03 limestone gravel and roots 81 | SPT and auger refusal at 8.1 E
BTG0A T 1 ] feet. Continuation of = 600
3 4 borehole description in rock
log. 3
104 :
£ 505
153 3
E 590
20
585
: 580
303 2

Page 1 of 1



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

ZMACTEC

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

Williem Lenis & Associates, inc.

ROCK LOG - Boring No. B-1007

Drilling Method
Hollow stem auger (8" OD) HQ core (3.8")

1533041.2 N; 6284309 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

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
S et 30 5
z 3 o z |z, T Reviewed by / Date D $C 313 6’7
2 [+ g o é £ o & E "g-‘-% 3 s
£ S S |E .2 52 T~
5l 18255 185cl8488 3 Hy:
Slgle | =2 |H5=e®3 65888 |8 Lithology Remarks w=
‘lgi 5 Wa LIMESTONE (micrite) with calcareous shale = 600
39 I Op interbeds; micrite is medium gray (N5) and shale is 3
10- 1 5-5 89 dark gray (N3); fresh to siightly weathered; medium
' strong; strong HCl reaction ‘
E - 8.1-15 feet: occasional chert pods of varying size =
E 'SW R3 from < 0.05 feet diameter to >0.15 feet thick
| toF - 12-20 feet: shale is banded, rip up clasts 3
5.3 - 595
2 |53 Fluid return good from
15 9 feet to bottom of
i boring 3
: 590
E 5.0
3 9 100
20+ - 20-27 feet: shale beds are <0.05 feet thick with -
= spacings of 0.05-0.2 feet, shale is weak
F [R3
4 5.0 97
25+ -
- 27-45.5 feet: shale is <0.05-0.3 feet thick with
D | spacings of 0.05-0.3 feet
. 5.1 100 - 580
5150 ]
30+ 3
| F [R3 -
=575
5.0
6 50 99
35+
Vo, 5, PI,
Sm, T,
ISlicken
¥ [sides .
Ko, 60, .
ao IWa, Ro, Ti =570
7 50 60 -
40 - o, 70 - 39.5-41 feet: vertical joints, wavy, tight
Wa, Sm, 3
F |R3 il
lo, 70,
; e S 565
: 3
j8|3lles ]
45 - o, 80, - 44.5-45 2 feet: vertical joint, wavy, tight
\Wa, SI, Ti ) .
Bj,as, \lN: - 45.5-53 feet: shale is <0.05 feet thick with
SL, Ti. i N -
E ninslldii atjon spacings 0f 0.1-0.2 feet 47,0 feet: Unconfined
; Compression Test

Page 1 of 3



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

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

ZMACTEC

William Letiis & Associacs, Inc.

ROCK LOG - Boring No. B-1007

= -
= o =
& > 2 S35 |3
= 8|8 |2 |8l.28E EE |8
Bls|§|c|8(225 218482 |3 |
gle|x=|2|6|ef|5B8cs | o Lithology Remarks
g |51
9 |50(°
50+ 50-51 feet: core
E damaged during
: R3 retrieval
; 5.0 " LIMESTONE (micrite) with thin calcareous shale
410 50 interbeds; micrite is medium gray (N5) and shale is
55- : dark gray (N3); fresh; medium strong; strong HCI
reaction .
E - 52-59 feet: micrite is locally crystaliine
5.0 58.8 feet: Unconfined
60 - . Compression Test
: R3
- §9.3-87.3 feet: shale is < 0.02 feet thick with
spacings of 0.03-0.2 feet
: 56
2150
65+
E . D
. 48
_ 13 50
70+
R3
3 5.0
14150
75
; 5.3
5150
80+
R3
4.0
16 20
85-
E - 87.3-89.6 feet: color of micrite changes to light

Page 2 of
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC WA ROCK LOG - Boring No. B-1007
William Lettis & As<ociates, Inc.
< 3 z |2 E
g |3 2 S 155 |3 s
cls{8lal8lsl_oBE |E52 |3 2
£ B o IE c = T
S 2|812/8|8|2%2888 % 2%
Qe | & =|2|5|=C563&88 |6 Lithology ug
8.2 1100 gray to medium light gray (N7/N6), shale is <0.02 - 520
6.0 feet with spacings of 0.2-0.8 feet
90 - - 89.6-100 feet: shale is < 0.01 feet thick with
| spacings of < 0.01-0.9 feet 3
R3
; 5.0 =515
5.0 X
95 +
5.0 =510
5.0 ‘
100+ -100-114.3 feet: shale is <0.01 feet thick with
spacings of 0.02-0.3 feet, wavy
R3
; 50 - 505
5.0
105 - 3
; 5.1 =500
5.0
1105
E R3 3
E 4.8 - 495
sl |°° - 114.3-116.6 feet: shale is 0.02-0.2 feet thick, ]
wavy 4
- 116.3-120 feet: shale becomes discrete beds of 3
0.01 feet thick with spacings of 0.02-0.15 feet -
3L R3
35 -490
120 Boring terminated at 120 feet. -
NOTE A: Water level data -
E Date - Depth (below ground surface)
] 6/12 - 10.5 feet
- 485
125+ .




ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 3/20/07

#MACTEC

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

William Lettis & Associates. Inc.

ROCK LOG - Boring No. B-1008

Boring Location Coordinates: AL State Grid (ft)

Drilling Method Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 15330489 N; 6282116 E 121.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
B 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

.l . .
//%%Jm_ J/L/ﬂ 7
= 3 - z |2, E Reviewed by / Date Df(. ?“ ,2« G- 07
g 1z lalelel a2 1283 - §
S ‘ -, o) k= c.2 o © =
sl zls|ei5|513525.85 ¢ §3
Alegle|x=|2|&283568ac | & Lithology Remarks W=
S LIMESTONE (micrite) with calcareous shale 3
E MW - interbeds; micrite is medium gray (N5); slightly to = 600
153 1 331 411 to R4 LT moderately weathered; weak to high strength;
3.6 SW LT shale beds are moderately thin with spacings 3
E san 0.2-0.4 feet 2
1
a= 3
L1 —~
CW|R0 TV e Ry e iy .
| 3.0 clay filled VOID -18.3-21.3 feet: loss of
2 |5p 12| toto water return - 595
20- HW|R2 ]
: | T20.5-23 feet: severely weathered limestone, weak 3
‘ .. | [ CIMESTONE (micrite) with calcareous shale -
4 3 4.9 98 |SWI|R3 _sjﬂ T interbeds; micrite is medium gray (N5); slightly - 590
95 5.0 |_|Bi. win weathered to fresh: medium strong
g‘%sgfm - 23.9 feet; clay seam, 90% loss of fluid 3
STt -23-30 feet: slightly weathered micrite, high -
E strength, shale beds moderately thin to thin with .
; spacings of 0.1-0.2 feet
5.0 Sw .
i 4 |23 100| ¥ |R3 o e | 585
Ro. Ti - 30-45 feet: shale beds moderatelly thin with 1
spacings of 0.1 feet, bioturbation present X
- 31 feet: bioturbation present
~Bj, 10, Pi - 31.6-41.0 feet: caicite filled fracture 3
E SiTi | D 3
5.0 S Bi, 10, PI, 3
5 150|% |toF|R3 i op 580
35+ .
E 36.4-121.3 feet: Lost
water return
j, 5, Pl, =
; 5.0 . Op
6 |25| 70 |SW|R3 o~ - 575
40 4 ’ LT
Bj. 5. P, 3
E 1, Op ]
Bj, 5, PI,
K 1, Op =
50 Sw 3
7 50 100 to F R4 570
457 ‘ - 45-52 feet; shale beds very thin to thick and 3
- Bi. 5, Pl diffuse .
IS, Op
E Bj, 5, PI -
E 5.0 I, Op
8 50 100 F R4 ;. 5. Pl - 565
_ I Ti
50 i, s,I PI 3
I 1, Op 3
I~ IMESTONE (micrite) with interbedded shale and -

Page

T of 3



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 3/20/07

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

ZMACTEC

iz 4 % 8.1
WAl

© Wiltiam Lettis & Associates, fnc.

S

= =
= (&) =
3 > 2 T
Sls|8|lal|B|sl ofBE |E58 8
= > L o3 =
Sl 212 |5|555 28488173
Clé|e|=|35|8|="|5c3as | o Lithology
packstone intervals; micrite is medium gray (N5)
49 5.0 96 Sw R4 and shale is dark gray (N3); slightly weathered to
55 5.0 toF fresh; strong :
- 52-60 feet: shale beds moderately thin with
spacings of 0.1-0.4 feet
5.0
10 50 100 R4
60 - 60-64 feet: shale beds thin to very thin with
spacings of 0.1-0.6 feet
- 60 feet: smali shell fragments and trace
bioturbation
11 [ 201400 F [Ra e
5.0 - 64-70 feet; shale beds thin to thick
65 -
5.0
12 50 100 R4 .
701 - 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;
13 5.0 a6 R4 micrite is medium gray (N5) and shale is dark gray
75 5.0 (N3); slightly weathered to fresh; strong
- 75-90 feet: bioturbation and shell fragments, small
calcite spar
5.0
14 5.0 96 R4 ‘
80 < 80-90 feet: shale beds very thin to moderately
thick
5.0
15 5.0 94 R4
85 [ CIVIESTONE (wackasione) with inierbedded shaie;
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
5.0 calcite cross cuts bedding
16 | =1 | 94 R4

90

o
[=}

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

ROCK LOG - Boring No. B-1008

Elevation

(feet)

Page 2 of



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 3/20/07

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

ZMACTEC

William Lettis & Associates. Inc.

8
Wi/

WA ROCK LOG - Boring No. B-1008

S =
5l 1S e 155 |3
Slel8lalflel oBlE 28]
ol 3| @ LISl Ele8 20 @ :
' o R ; niIcE-|SI0a 60 (@] thhology Remarks
HW
117 |22 to |R2 D
95+ ' MW "B 5, PL
S, Op .
E - 95.8-96.6 feet: highly weathered zone
E o o | LIMESTONE (micrite) with interbedded shale;
51 r micrite is medium gray (N5) and shale is grayish
1004 5.1 black (N2); mostly fresh; strong; shale is ~30%
E B, 5, P,
IS, Ti
| " Bi. 5. P,
% s’n, Ti
105 % - 105-119 feet: shale beds moderately thin to thin
with spacings of 0.025-0.2 feet
- 5.0
5.0 Bj, 5, P
110+ ISl, Op
Bj, 5, Pl
SI, Op
Bj. 5, Pl
i, Ti
112 feet: slight
E hydrocarbon odor
E 47
47
115+
E 43 [ Bj, 10, PI,
: 49 Sl op, - 119-121.3 feet: shale beds thin to moderately
120+ S, Op thick with spacings 0.1-3 feet apart PVC: 4 inch O. D.
E installed after drilling
| Boring terminated at 121.3 feet
| NOTE A: Water level data
E Date - Depth (below ground surface)
125- 6/10 - 17.5 feet
7/21 - 6.0 feet
E 7/22 - 6.0 feet
130+

Page 3 of
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468 61299

William Lenis & Associates. inc,

ROCK LOG - Boring No. B-1008

(feet)

=] -
= (&) 2 |2 £
L1l 1 Elel JaE 283 5
£l g1 ¢!l S|l-2 S |EE2 | & B
51 S| 8125518528488 |3 -
Qe | & | =2 |5|=R5658 |8 Lithology Remarks «
HW -
17 |28 90 | to |R2 D
5.0 MW
95+ B, 5, PL, -
ISI, Op
- 95.8-96.6 feet: highly weathered zone 3
E o 10 Pl | LIMESTONE (micrite) with interbedded shale; 1
5.1 sw h op icrite i i is grayi
418 (21| 92 R4 micrite is medium gray (N5) and shale is grayish = 515
100- 5.1 toF black (N2); mostly fresh; strong; shale is ~30%
i 8j, 5, P,
S|, Ti 3
ik 8j, 5, P,
19 |291100| F |Ra ol T
105+ - 105-119 feet. shale beds moderately thin to thin 3
with spacings of 0.025-0.2 feet =
E 5.0
20 50 100f F |R4 i 5. P
110+ SI. Op 4
IBj. 5, PI
Ist, Op .
B, 5, Pl
IS, Ti 4
112 feet: slight
hydrocarbon odor =
E 47 Sw
21 27 91 toFR4
1154
R3 3
i 3_3 83 tSV¥ to JBi, 10, P, . - 495
OF R4 3: gppl - 119-121.3 feet: shale beds thin to moderately
120+ isl. Op thick with spacings 0.1-3 feet apart PVC: 4 inchO. D.
installed after drilling =
Boring terminated at 121.3 feet 3
NOTE A: Water level data ]
Date - Depth (below ground surface) = 490
125 6/10 - 17.5 feet
7/21 - 6.0 feet i 3
7/22 - 6.0 feet : 3
130+ S

Page 3 of 3
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

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

WA

William Lets & Associates. Inc.

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

o o 2O

: 3B ,
o - a . L 20 B I
= 2| o g gl =| g Reviewed by / Date DSC %-13 C7
3 128l 5|53 o £
Clels | 8o lEm|C| 2| 2| B|en 2
Blele| §2 (82l s & |5|3|EQ 5%
S|5| 5| 23 |82|g8|2|s|£388 - e
| B |SE |eE| 5| {0 |3 |a2]| a1a9 Lithology 00 Remarks =
03 U CLAY, dark reddish gray (2.5YR 4/1),
dry to moist, stiff, few organics
2
; S?T 4 |12 3
6
3 610.9 30 E
3 MH SILT with sand, very dark gray (5YR 3
3 SPT 2 3/1) to yellowish red (5YR 5/8), £ 610
E 4 12 moist, trace manganese oxide 3
5 2 4 nodules E
3 - color changes to yellowish red 3
1/18PTl 4 |18 22|53V 6sz 3
3 3 8 20
_ 8 - color changes to strong brown _
/T o |18 (7.5YR 5/8), moist, very stiff, trace 605
103 11 gravel 3
602.9 11.0 -
SPT 8 55/ CH sandy CLAY, strong brown (7.5YR
3 5 10 |16.8|20.5 27 GSZ 5/8), moist, very stiff, trace gravel, E
E 14 few organics
E | 6009 180 £
E CH CLAY with sand, strong brown (7.5 E
3 5 YR 5/8), moist, very stiff, trace to few E
3 SET 5 [16.8]21.6 8516/ GSsz clasts, few magnesium oxide 3 600
15 E 11 nodules 3
; 3
3 S';T 7 18.74 | 59889 17.0_ E
3 11 ClL gravelly CLAY with sand, strong
3 brown (7YR 5/8), moist, stiff, E
E 5952 contains clasts 0.25-0.5 inches in g7 | Auger refusal at 18.6 feet. ¢
3 PTN40/1" i O J =—_diameter 1 SPT refusai at 18.7 feet. £ 595
81 Continuation of borehole E
20_% description on rock log. £
E = 590
E - 585
3p 3 E

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07 B

Project Name and No.:NuStart - Bellefonte COL Project; 64689;_3\1299

William Letis & Associates. Inc.

ZMACTEC

ROCK LOG - Boring No. B-1009

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" ODY HQ core (3.8") 15329857.3 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

Elevation
(feet)

W/%% L 3SR
g 3 o> z |z, E Reviewed by / Date Dg(w b (3 Q/
£ s| & % £ & é § g z ‘
£l2:16|£|222 S5 |55 |8
gl s|§1=|8 2|25 2i8588 | 3 .
Qlegle = |2 |B|eE|5c9E68 | o Lithology Remarks
E 1.8 R2 LIMESTONE (micrite and wackestone) interbedded
204 1 20 88| F |to with calcareous shale beds; limestone is medium .
' R3 dark gray (N4) and shale is black (N1); fresh; weak Fiuid return good
to medium strong; 20% shale; shale beds are very | throughout boring 3
thin with close spacing (0.1-0.3 feet), non-planar 3
) i% 100 " CIMESTONE {micrite and wackestone); medium y
5. dark gray (N4); fresh; medium strong; few
interbedded shale beds; 10% shale
25 - . L -
; F Ir3 - 22.8-25.0 feet: Calcite-rich zones ]
- 25-36.5 feet: shale beds are very thin spaced ]
13 g—g 99 <0.1 feet apart, bedding irregular, wavy, 15% shaie -
30+ 3
_ 5.0 -
; 4 50 100
35+ 3
| F [R3 3
- 36.5-39.6 feet: Calcite-rich zones in limestone -
50 dominate with minimal shale interbeds, bedding
5 |2=]| 99 becomes planar =
5.0
40 4 - 39.6-57.7 feet: Shale beds are very thin with 3
; close spacing (0.1-0.3 ft), non-ptanar -
6 |28gs : 1
5.0 - 43.2-43.8 feet: Thickening of shale beds, very
E thin to thin
45 4 - 43.8-49.0 feet: Shale interbeds are very thin, -
E |R3 non-planar with calcite infilled vugs
7 50 100
50+ 3
| LIMESTONE (micrite); medium gray (N5); fresh;
- medium strong; very fine thin shale beds; 2% shale 3
= 8 ﬁ 97 _______________________
5.0 LIMESTONE (micrite) with shale beds; medium
' dark gray (N4); fresh; medium strong; shale beds
55 Rare thin and common; 20% shale {
F |R3 LIMESTONE (micrite) with minor interbedded
shale; micrite is medium gray (N5); fresh; medium
strong -
39147 ga | LIMESTONE (micrite) with interbedded shale; -

Page 1 of 2
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07. GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 646806 299

ZMACTEC

Witliam Leuis & Associates, Inc.

ROCK LOG - Boring No. B-1009

Depth (feet)

Run No.
Recovery / Cut
% RQD
Weathering
Strength
In-Situ
Testing
Lithology
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Lithology

Elevation

[22]
(=]
1

o
f=

1

[&]

N

o
=

n

—

o
o

75+

}.U'

o
o

micrite is medium dark gray (N4) and shale is dark
gray (N3); fresh; medium strong; 20% shale

- §7.7-64.7 feet: Alternating limestone and very
thin interwoven shale layers

- 62.9-63.8 feet: limestone rich in caicite vugs

- 64.7-65.0 feet: Shale becomes interwoven with
limestone

- 65-69.7 feet: shale beds become irregular and
discontinuous, 20% shale

- 68.7-75.6 feet: shale interbeds become planar,
very thin, spaced 0.5-0.1"; 10% shale

;
o (feet)

T

80

85 -

90+

95-

Boring terminated at 75.8 feet

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

=520




SOIL LOG_MFC_WLA REVISED BELLEFONT 03-14-07.GPJ WLA.GDT 3/19/07

Project Name and No.: NuStart - Bellefonte COL Project; 646;061299

SN KA~ TIT A A - i . B-
ZMACTEC WLA- G SOIL LOG - Boring No. B-1010
. William Lettis & Associates. lnc. .
Drilling Method : Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532836.3 N; 628178.5E 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 B/7/06
Sampling Method Borehole Inclination Logged by Date Completed
SPT / Shelby Tube Vertical , , . J. Hoeft 8/8/06
y %/// ;
T = A 2l ?
BE E A o 32507
o o pt puj : 2. .
z 2| 5 é Fi £ 2 Reviewed by / Date Dj C > 20 07
& rall % £ > 5 = ‘g - | @ S
clel 2] 2eliga @ 21+ | B &5 5
Sl2l B 85|85/ 8| £ |2|2]|E9 S
Al s | 2 (28 2| L) &5|& |39 ; we
w|l & oo |e&El =2 Z O |3 |1a2| 6117 Lithology 0.0 Remarks
03 oL CLAY, brownish yeliow, (10 YR 6/6),
E moist, very stiff, trace manganese 3
8 nodules.
/T 10 |12 £ 610
7
6 3
/1557 8 |12
3 10 877 _ o _ . _ __40_ 3
ED CL CLAY, yeliowish brown (10YR 5/6), 4-6 feet: Static Triaxial Test
53||up 23.4119.3| 48/ '_?gé : wet, medium stiff, few rock (CU with pore pressure 3
i3 A9 27 s fragments (<0.02 feet) measurement) :
2
I/ISPTH 3 |18 £ 605
e 4. E
4 e042 15
3 GC clayey GRAVEL with sand, dark 2
ERRET)) 18.6129.1| 74/ HGgé : yeliowish brown (10YR 4/6) mottled :
5 ’ 149 feon with light gray (Gley 1 7/N), wet, E
3 medium dense 3
3 3
103 /BT 8 |1es :
9 E
P 19.2 - 600
SPT| 23/6"| 6 598.2 135 | SPT refusal at 13.5 feet. .
3 8 Auger refusal at 14 feet. 2
Continuation of borehole E
154 | description in rock log. e
3 - 505
: - 590
254 ’
3 585
30 E 23

Page 1 of 1



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

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468

N/
‘William Letris & Associates, Inc,

ROCK LOG - Boring No. B-1010

Dritling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

15632836.3 N, 6281785 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

74 feet

Drilling Contractor (Driller) and Rig
MILLER (Upchurch) / CME 85

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
611.7 feet See Note A 8/7/06

Casing Size and Depth
PVC: 4.5 inch O.D. / 14 feet

Borehole Inclination Logged by
Vertical J. Hoeft 8/8/06

Date Completed

%//%Z = r e
= 3 . >z, |2 Reviewed by /Date _D ST %-13-C7
= b= 2 T
HEEEIEIHG R R 3
al| 3 o) - e | 5208 slegl oo 8 Lithol o<
¥ |l z|R|S|6|lec|S5038a | o ithology Remarks
LIMESTONE (micrite) with calcareous shale
21 SW interbeds, micrite is medium gray (N5) and shale is
153 1 (== 91 R3 dark gray (N3); slightly weathered to fresh; medium
2.3 toF
strong
E - 595
- 14-29.8 feet: shale is wispy (thickness < 0.1 feet) =
E 5 1 with spacing < 0.2 feet
5 2 50 100{ F
20+
R
3 = 590
5.0
3 5.0 100
25 3
E F Ll
k LA - 585
Bj, 15, P,
| 81, Ti
51 :
4 50 100
30 - 29.8-44 feet: shale is < 0.03 feet thick with -
spacings of 0.05-0.2 feet, wavy, small rip-up clasts 3
R3
- 580
1. |49 D ]
15 50 97
35
_ F L 3
E =575
16 |as ]
36 50 96
40 3
R
; 3 =570
1720 -
‘ : - 44-51.2 feet. shale is < 0.01-0.05 feet thick with 3
45+ spacings 0.3-0.2 feet, wispy and wavy,
] non-continuous
F ——
E - 565
4.8 .
18 50 95
50+ 3
R3 | LIMESTONE (micrite) with interbedded shale and | 900d fluid return - 560
packstone; micrite is medium gray (N5), packstone
k is medium bluish gray (5B 5/1) and shale is dark 3

|
i
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 Proiect: 6468

ZMACTEC

William Lettis & Assa

1

ROCK LOG - Boring No. B-1010

Elevation

(feet)

3 =
3 < 2 £ 12¢ |5
sl s|8|o|2|8l.0BE |28 |3
5151825 |E\28|2154828 | 3
ClZ|e |22 |B|leR588 88 | o . Lithology
39 [48] 95 gray (N3); fresh; medium strong
150 -51.2-51.5 and 52-53.1 feet: packstone
55+ - 51.2-61 feet; shale is < 0.01 feet thick with
= L spacings <0.2 feet, wavy, rip-up clasts
; 45
310 27 96 R3
60 -
- 61-74 feet: shale is <0.01 feet thick with spacings
E <0.2 feet, wavy
3 4.6
| 11 46 100
65+
[ PN IE] R3 l
312 Yy, 100
E I good fluid return
70 '
34340 :
13 20 100 1
. Boring terminated at 74 feet
78 NOTE A: Water level data
- Date - Depth (below ground surface)
8/8 - 11.2 feet
8/14 - 11.2 feet
i
80+ |
{
!
]
85
90

Page 2 of
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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; 6468061

148
. L)
X

ZMACTEC -

¥y

el

William Lettis & Associates. nc.

299

SOIL LOG - Boring No. B-1011

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1532610.4 N; 6281324 E

Total Depth

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

i oloes 34707

S gl .
z ; - g E %’ 2 Reviewed by / Date D gC, X ‘3 - Q“/
£ l-? % £ > & = g > | @ .E
slele| 28|28 C | Bln|8|2@ B
S8l 2| g2 (88|l |8!EQ So
Q|sl @ co (a2l 8 2 s £(% g Lth | Ri k ] !u:’,
0 old|So|jeEl S| F 0|35 |02 688 ithology 00 emarks
7, cL CLAY, dark reddish brown (5YR 3/3),
// dry to wet, stiff, trace gravel, (Fill) £ 615
E 4 / :
/P s fiss / 3
7 /
3 // | 6126 oo ____30_ 3
E 7 - color changes to yeilowish red (5YR E
3 31 / 4/6), and becomes wet at 4.5 feet E
/P57 3 |1es / (Residual)
5 E 5 / possible water table at 4.5
/ feet
% 609.6 6.0 ;“61 0
SPT WOR 77 CLAY, yellowish brown (10YR 5/4),
3 3 4 |16.8/24.0| oo |GSZ moist, stiff, few dark brown silt 3
E 6 pockets
3 2 607.1 85
3 SPT 5 24/ CL CLAY, pale yeliow (2.5Y 7/4), dry to 3
E 4 9 [16.8[17.9 16 GSz moist, very stiff to hard, effervesces
10 E 12 strongly in HCI acid 3
E = 605
26
/17| 30 fos 1
33 - 12 feet: few weathered limestone
3 fragments E
3 19 3
/15T 26 |14.4
E 6 24 £
15 :
599.6 : 16,0 - 600
3/|SPT| 14 |4.8 (e GW | 5991 GRAVEL, medium gray (N5), dry, 16.5 | Auger and SPT refusal at
3 7Moo dense, gravel is limestone rock 16.5 feet. Continuation of
fragments borehole description in rock
3 log. 3
20 ]
E = 595
253
- 590
30 3

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
ZMACTEC ROCK LOG - Boring No. B-1011
William Lettis & Associates, o,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 16326104 N; 6281324 E 75.5 feet
Driliing Contractor (Drilier) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 615.6 feet See Note A 5/30/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
i PVC: 6.63 inch O.D. / 16.5 feet Vertical D. StepanofiK. Krug 6/6/06
DG 57707
= 3 2 |2 € Reviewed by / Date DSC 3-1% 37
3 > 2 S |55 |2 c
=] o 5 Q T '%) - § ’E’ ‘E‘*:i g) %
HEIEREAE LG P A 23
(=] 3 @ S|t S (28120 @ ; g
|l | |2 |Blsr|3IB368a | O Lithology Remarks
E | B 19 LIMESTONE (micrite) with interbeds of calcareous .
30 g | v Sm-S! shale; micrite is medium gray (N5) and shale is No fluid recovery along
3 1 130|100| F |R3 co [ 15 P medium dark gray (N4); fresh: medium strong; boring
| - :lsj, 10, prominent shale-rich zone (~40%)
L | [Wa, Ro, Ti - 16.5-22.7 feet: shale beds are 0.5-0.02 feet with )
20+ | B 0Pl spacings of 0.1-0.2 feet Down pressure 600 psi
o | sk Ti c s =
E - Vo, 70, 595
- [Wa,
i 4.8 96 = | fSm-Sl, Ti
50 e
el - 22.7-30.7 feet: reduced shale content, shale is
thin (<0.1 feet) and spaced 0.2-0.4 feet apart, chert 3
F |R3 nodules present 3
25+
| - 590
4.8
3 |50 98 ]
30+ pHTY BHTV analysis was 585
E - 30.7-35.2 feet: shale is 0.2-0.3 feet thick with conducted over the
44 |81} g9 spacings 0.2-0.5 feet length of cored section F
5.0
E ' i, 30, St, .
Sl, Op - 33 feet: calcite coating of crack, pyrite 4
- Bi. 15, PI, - 33.2 feet: slickensides and calcite crystals
F |R3 °m. Op -
35+ - 34.7 feet: chert nodule
; - 35.2-45.7 feet: limestone becomes more - 580
51 crystalline, shaie changes color to medium gray 4
55 £0 100 (N3)
E - 37.5 feet: chert nodule 0.1x0.2 feet
40+ ]
D1 40.5 feet: stylolites =575
6 (23|08 :
' R3 o, 65, - 42.5-47 feet: high angle joints with clay and
¥\i’a- SM, calcite coatings
F .
45
lo, 65, =570
E \Wa, Ro, Ti - 45.7-49.0 feet: shale color changes to medium
7 4.9 08 | o 70 dark gray (N4), thickness and spacing are
5.0 \R2] s, Si-Ro| maintained
; R3 m
E 49-69.8 feet: limestone becomes more crystalline,
50 shale changes color medium gray (N3)
; - 565
8 £0 100
; F |R3 .
55 -
] - 560
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

4 MACTEC

WZLA—;

Witliam Leitis & Associales, Inc.

ROCK LOG - Boring No. B-1011

Elevation

(feet)

=550

=545

3 =
8 2 2 2 |Zg |5
slsl8lallls 5iE |£5 |2
s 22 |22 el |55 | §
|82 5|5/55/218488 |3
gl |x|2|a|ef|5RIES |0 Lithology Remarks
E 52
9 50 100
60 -
E 4.9
10 50 98
E F IR3 - 64 feet: calcite filled vugs, maximum size 0.1x0.1
65+ feet
E D
. 5.2
1 50 100
70 -69.5 feet calcite filled vug on fracture
- 69.8-75.5 feet: shale returns to original banding,
E beds are 0.5-0.02 feet with spacings of 0.1-0.2 feet,
PP ’;_9 08 fossil rich zone at 69.8-70 feet
3 0 F IR3 - 72.4-72 6 feet: slicken-sides on bedding surface
0.8 Bb, 45,
754 13 o 80 Wa, Sm,
E / i, slicken Boring terminated at 75.5 feet
E NOTE A: Water level data
Date - Depth (below ground surface)
‘ 8/6 - 13.2 feet
80-
85+
90+
95+

-520
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
o AL - i . B-
ZMACTEC VLA, SOIL LOG - Boring No. B-1012
William Letts & Associates. Inc.
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/ HQ core Vertical J. Hoeft 6/21/06
g NB  3/VOF
s |3
o3 ) =12 ) ST e, e
= o | o2 g§| =2 Reviewed by / Date psc 3-13-q /
8 Sl e sl 5l % =
& F]l8E |~ <) - 8 - | © o
cle|l o | gel|osa QI 2|+ | 8| SH =]
Zie| s | 62|22l 8| &) 5|8 |FC =
D|E| E| 21|86l B 5| 2| 8 |z0 : o $
SIS S| Sal2E 2| 58|35 |62 er5r Lithology 00 Remarks w
0 MH SILT, brown (7.5 YR 4/4), moist, stiff
E to very stiff, trace organic matter and 3
4 manganese nodules
/PPN 5 lea =615
6 l
{ser| ? 63/ 3
E 8 |11.425.2| g |esz|HIf
E 2 28
53 12
3 \ew2 55
CLAY with sand, yellowish brown E
SPT 3 (10YR 5/6), moist, stiff to medium :
3 3 4 961156 stiff, trace manganese nodules, trace E610
5 gravel
I Jler 3 | o [zaalS -
E 4 1 46 3
103 4
3 | 8082 e 105 E
CLAY with gravel, bluish gray (Gley 2 3
SPT 23 6/1), moist, hard
3 5 20 [ 18 -10.5to 13.9 feet: limestone gravels =605
E 37 are angular when fresh and rounded E
E and white when weathered E
_ SPT| 50/5") © 602.8 139 | SPT refusal at 13.9 feet. E
6 Auger advanced to 14.85 E
15_§ feet. Continuation of 3
borehole description in rock
log.
_ ;—600
20 ]
; =595
25— E
E £ 590
304 E
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL. Project; 6468061299
4MACTEC ROCK LOG - Boring No. B-1012
William Letts & Axmci:’:’s. Ine.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1632678 N; 6282478 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
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 15.1 feet Vertical ‘ JA Hoeft 6/21/06
e/
= 3 z |z z Reviewed by / Date DSC 2-15-47
g > g 515532 5
=l s Elaltis|_ o & % -E—‘a g £
= o K © =
Blz|312|5|235218088 | ¢ 55
) 5 Q =|lfol=s|2a L0 @ . o
x|le|®|=s|n|lex58S5 060 | O Lithology Remarks =
E SHALE with micrite interbeds; shale is dark gray
15 4 1 (N3) and micrite is medium gray (N5); slightly
1 118| 35 |sw F:02 weathered to fresh; medium strong to weak; strong 15-50 feet: good fluid
1.7 R3 HCI reaction return
=/ rBi, 15, - 14-32 feet: shale can be scratched with a - 600
‘c’)Va‘ Sm, thumbnail and shows incipient fractures 3
R2 P - 14.85-16.6 feet: slightly weathered zone with clay
32148 05! F |to lined fractures
5.0 R3 - 15.5 feet: shale is altering to brown clay =
20+ PA
i - micrite is 0.05-0.15 feet thick with spacings 505
0.05-0.3 feet
R2 c
43 |501100| F |10 -
50 R3 ,
25+
- 25.3-25.7 feet: section of Packstone and micrite -
0.4 feet thick
k - 590
E R2
4422971 F |to
5.0 R3 -
30+
- 585
LIMESTONE (micrite) with calcareous shaie 4
interbeds; medium gray (N5) and dark gray (N3);
5.0 F |r3 fresh; medium strong; strong HCI reaction;
5 100
5.0 packstone interbeds of thickness 0.05-0.1 feet
35+ - shale is 0.01-0.05 feet thick with spacmgs of
. 0.03-0.1 feet
i .5 Wa, - 36.5-50 feet: increase in shale bed spacing, - 580
slrsm, Ti micrite is very crystaline
4.8 3
6 50 95| F |R3
40+ PA - 36.8-42.7 feet: shale is <0.01 feet thick with ]
E o 60 D | 0.05-0.25 feet spacing, spar in rock fabric,
| sl Ti occasional chert pods 0.05-0.1 feet thick 575
E o, 45 -42.7-48 feet: shale is 0.02-0.07 feet thick with
7 51 100| F |R3 Ma, Si, Ti spacing 0.04-0.35 feet, occasional chert pods -
5.0 - 43 feet: pyrite and fossils .
45 - - 46.3 feet: fossiliferous
/\?sj/' 15, 3
3 Smist, Op =570
. 3.6 ) . i
8 135|100 F IR3 - 48-50 feet: shale is < 0.01 feet thick with an
average spacing of 0.08 feet
50 Boring terminated at 50.0 feet 3
NOTE A: Water level data 5685
Date - Depth (below ground surface)
6/21 - 18.3 feet -
8/6 - 18.3 feet =

Page 1
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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

ZMACTEC

LA

William Leuis & Associaies. inc.

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; 6283156 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 . Hoeft 6/7/06
5 —T= . BAVVF
z 2|5 e
o3 a = = . VR b i d
= o | o2 S5l=1]¢2 Reviewed by / Date PSC %-[3-0 /
e Sl R =
£ FloEle 8121 8 2 2
clgl 2| 2gleg| S| 2| =@ B
SlBl 2l ggig2l&8|g|s Fo N
Alel s | EL (e8| 82| & 32 ’ o
wlogloal|lzE| 2] F |06 D= | g148 Lithology 00 Remarks ~
0 ML TOPSOIL, clayey silt with organics ,
6138 dark yellowish brown (10YR 4/4), 1.0 E-
R 78) CH \ very stiff, dry to moist 3
3 1 5 110.8{27.0 45 GSz CLAY, light yellowish brown (2.5Y
7 6/4), dry to moist, stiff
5 6111 ‘ 37
3 SPT 5 lesitao 28/ oSz CcL CLAY, pale olive (5Y 6/3), wet, soft
E 2 5 12
54 E-610
E 609.3 55
E CH CLAY, yeliowish brown (10YR 5/4) E
SPT 2 moist, stiff, trace manganese
3 12 nodules
E 3
E ] E
3
E SET 419
103 > - 60
E 604.3 10.5 E
E .‘ GW GRAVEL with clay, dry, dense to E
2 /I1sPT| 37 | 7 o' . sozp  very dense, weathered limestone 116 £
5 N50/1"] » * =1 SPT refusal at 11.6 feet. E
E Auger refusal at 12.5 feet.
Continuation of borehole E
3 description in rock log
15 _ 2-600
204 - 595
254 500
303 F 585
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

William Leutis & Associates.

\i#

ROCK 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") 15632758.8 N; 6283156 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 Date Completed
HW: 4.5 inch O.D. / 14 feet Vertical J. Hoeft 6/7/06
3AIPF
— - Ty by .
o 3 2 |2 H Reviewed by / Date DS C > ( $-Q |
g = 2 S |S§ =] c
Slel8lol2|sl.elBE |22 |2 <
5|25 2|5|E1852184/38 |3 sg
ol 3 « o Ellol=|2o 20 @ i e
|l |®|S|io(er|{5a8 b0 | o Lithology Remarks
k o GRAVEL with clay, dry, dense to very dense, 3
: “\weathered limestone - /7 Begin rock coring after |
MW LIMESTONE with clay, slightly weathered to auger refusal at 12.5
1 19 11| to INR moderately weathered, weak, gravel sizes are <0.2 feet. : -
15- 35 SW feet, interspersed with clay pockets . 600
SHALE (calcareous) with micrite interbeds and 3
occasional sections of packstone; shale is dark .
gray (N3), micrite is medium dark gray (N4) and
5.1 SW R2 ki, 20, pgckstone is medium bluish gray (5B 5/1); fresh to 3
2 |55 87 to \Wa, Sm slightly weathered A
5.0 toF g3 op -15.26 feet: micrite layers are 0.05-0.2 feet with
204 " eb. 10, spacings <0.4 feet - 595
Wa, Sm,
[mi ) -
E C 3
R2 oo, -22.4-23.4 feet: packstone with visible rip up clasts -
5.1 Wa, Ro,
3 ) 100| F |to T Sw =
: R3 '
3 =590
25 pH ) BHTV analysis was 3}
- 26-27.7 feet: predominatly micrite fe%’;"tﬁcgfg(fr‘éirstgﬁtion ]
R2 Po.70, - 27.3-27.7 feet: high angle fracture 2
4 |89 400! F |10 Wa. Ro, Ti 27.7-31.2 feet: micrite layers are 0.05-0.2 feet with
5.0 R3 spacings <0.4 feet
30+ =585
E LIMESTONE (micrite) with interbedded calcarious -
shale, micrite is medium gray (N5), and shale is
E 5.1 dark gray (N3) to grayish black (N2); fresh; medium 3
5 ﬁ 100 F |R3 b Bb, 25, strong; occasional chert pods and vugs 3
' ’ Wa, SI, Ti -31.3-41 feet: shale layers are < 0.05 fest thick
35 - with spacings <0.2 feet, very crystalline =580
- 36-41 feet: many chert pdds in Run 6, maximum
- size 0.2x0.1 feet 3
Bb, 10,
\Wa, Ro, Ti 3
6 50 99| F {R3 =
40 - -575
D .
- 41-50 feet: shale bed thicknesses are < 0.7 feet
with spacings <0.6 feet, micrite is very crystalline 42 feet: slower drilling 3
E 4.9
17 |50/ F |R3
3 =570
45 Bb, 20,
Wa, S, Ti
3.5 |
8 120|8 | F RS Bb. 10, PVC: 4 inch O. D.
n installed after drilling for
50 ' BHTV test - 565
Boring terminated at 50.0 feet
NOTE A: Water level data
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

HMACTEC

ROCK LOG - Boring No. B-1013

g
Witliam Letiis & As<ociates, Inc.

=] =
= o Z |2 T
o = o E =
% s | 5 o 'aE) £ o B é é% g é
S| 2 > £ o|3 & 8 = [
ElS|5(2|5 2|25 el3estE |3 4 88
2l ¢|=|2 |38 3[E8E8 | O Lithology Remarks =
: Date - Depth (below ground surface) 3
6/5 - 9.2 feet
’ 6/7 - 9.1 feet
E 8/6 - 9.1 feet -
55+ - 560
60 - . ' - 555
65 = 550
70 - 545
75 - 540
80 - =535
85+ - 530
90 - - 525
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

R
William Lettis & Associatcs, Jnc.

ZMACTEC

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

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
g SE Y s
o5 Z |z nee - 2o
gl | 8|8 HEEE Reviewed by /Date > & 3~ [3-037
g ,2‘ % £ > S S § > o 5
clel o] 2elenl O | 2|1 B|Sm B
Elelc | gelgé|s|2|8]8|%8 3
SlatE1E8 188 8| El£|& |53 , ne
wl oo (&= | 2|03 |62 e Lithology 00 Remarks
0 77 CH CLAY with sand, yellowish brown E
E / (10YR 5/8), dry to moist, stiff, trace
3 3 / clasts of manganese oxide noduie E
1/|sPT / :
] 5 /
E % - slight color change to yellowish 3
3 3 / brown (10YR 5/6)
/557 5 |174 % ews s - 605
5 ] 9 % CLAY with sand, brownish yellow SPT and auger refusal at 5
3 [SPT[20/0"| 7.2 / (10YR 6/8), dry to moist, stiff to very feet.
113 7 031 Stiff, few clasts 60 | Casing set to a depth of 6
E feet. Continuation of 3
borehole description in rock E
E log. 3
_ =600
103 E
_ E 595
15
3 " 590
20
3 £ 585
253 3
] - 580
E
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468

AMACTEC WA ROCK LOG - Boring No. B-1014

William Leuis & Assaciaies, lnc.

Drilling Method
Hollow stem auger (8" ODY HQ core (3.8")

1532984 8 N; 6283543 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

121.2 feet

Driliing Contractor (Driller) and Rig
MILLER (Bilbrey) / CME 750

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
609.1 feet See Note A 6/13/06

Casing Size and Depth
HW: 4.5 inch O.D. / 5.5 feet

Borehole Inclination Logged by
Vertical K. KRUG 6/14/06

Date Completed

ot 3TPF
2 3 zlz. | £ Reviewed by / Date _DSC 3-1%- Q7
] ~ o S |55 | > 3
Sls|8laltgls £ €5 | ¢ 2
£ B 2 € |€E 2 o
22512 |5|8185|2l8.83 |2 §F
ol 3 @ ° Q | = @ 28 20 @ . e
ele|l=|2|a|el|5B686a | o Lithology Remarks
LIMESTONE (micrite) interbedded with calcareous
shale; micrite is medium bluish gray (Gley 2, 5/1) ) .
50 Sw Tz and shale is reddish brown (5YR 4/4) alternating to 7.1 feet: Unconfined
1155 92 R% very dark greenish gray (Gley 2 3/1); slightly Compression Test =
’ weathered to fresh; weak to medium strong 500
' - 7.6-7.8 feet: possible void
10 - 8.2-10.8 feet: shale beds 0.05 - 0.1 feet thick and -
spaced 0.5 - 0.7 feet apart, non-planar, limestone 3
is calcite rich, bioturbated zone at 8-9 feet
5.0 F [R3
2 [ £5 100
5.0 595
15+ 2
- 17.2-18 feet: mostly medium gray (N5) limestone,
3 4.9 08 fossiliferous, burrows
5.0 - 18-21.4 feet: shale beds are 0.1 - 0.2 feet thick 590
20 with spacings of 0.01 - 0.1 feet
F |R3
%2‘. Eo' - 21.4-37 feet: shale beds indefinite and
ITi, interweaving with (more dominant) limestone, 30%
5.0 incipient shale
4 5—0 100
: - 585
25+
D
53 3
5 | £ |100
5.0 580
30+
F |IR3
32.2 feet: Unconfined
6 48 %6 Compression Test 3
5.0 4
- 35-35.1 feet: burrows 575
35+ - 35.8-37 feet: healed fracture, calcite
; Lo, 75, ]
fva. Ro - 37-46 feet: interwoven shale bands become more 1
- 53 fncipient solid and group as inbeds in thicknesses of 0.1 - -
§7 |gp|t00 R3 36.3-37.3 0.2 feet with spacings 0.01 - 0.5 feet 570
40+
F  S——
E - 42-48 feet: bioturbation
16 (88las| |t N :
50 to - 43.4-45 6 feet: crystalized fracture plane
E ’ R3 o, 75, - 565
Wa, Ro, Ti
45 in;pie?)t, I 3
l44-45.6'
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

YMACTEC L ROCK LOG - Boring No. B-1014

T
William Lenis & Assaciates. Inc.

s -
= (&} z |2 E
@ - (=4 = == )
Slol3lalslel .ozl |22 ]2 8
= > = S =] K] = © =
8l 8|215|2135 218488 |3 _ §3
el | = |2 |Blel|588688 | o Lithology Remarks e
--46-50.9 feet: less shale beds, shale beds are 46 - 51 feet:
defined with thicknesses of 0.1 - 0.2 feet and calcite-filled vugs =
Wo, 65, spacings of 0.1 - 0.5 feet, 15% shale present throughout run
4.4 Wa, Ro, =
9 50 89 i,
: 17.4-47.9' - 560
80+ R2 ]
Fle - 50.9-57.7 feet: shale beds become very thin and -
discontinuous, calcite filled vugs, 5% shale
53 - 51-86 feet: calcite-filled vugs 0.2 - 0.01 feet 3
10 ﬁ 100 diameter, common
‘ : - 555
55+ -
55.8 feet: Unconfined -
; Compression Test
. 5.3 - 57.7-73.3 feet: shale beds are 0.01 - 0.1 feet thick : -
311 15p (100 with spacings < 0.2 feet, 20% shale
' Mb, - 550
60 - lickensid 3
F |R3 -
E 5.2 .
12 | &5 |100
. 5.0 - 545
65 - 3
D -
E 4.6 =
13 [0 | 91
_ 5.0 - 540
70
F [R3 -
T 14 |22 100 - caleitenrioh [ ,
E 50 - 73.3-76 feet: calcite-rich limestone with no shale 535
75 -
- 76-86.1 feet: shale is 0.001 - 0.1 feet thick with
spacings 0.2 - 0.1 feet, planar, interwoven -
E 5.0 3
15 | £ 1100
_ 5.0 = 530
80+ =
F IR3
E 4.8 3
16 | =~ | 95
E 5.0 - 525
85 - 85 feet: fossil-rich limestone layer
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

William Letiis & Associates. Inc.

ROCK LOG - Boring No. B-1014

Elevation

(feet)

3 a
= () > =
2 S 2 £ |25 | S
i’ o g =) T | s o % % k< §,
= £ o3 =
clE|8|€|§5 8552888 |3
(=] > 3] o = @ Lo L0 :
€| |®|35|o6(sx{5B3580 |0 Lithology Remarks
- 86.1-87.4 feet: very little shale (2%), limestone is
3 medium gray (N5)
E - 87.4-92 feet: shale is very thin
17 |29 g9 :
E 50
90+
F |R3
- 92.0-98.1 feet: micrite interbedded with shale,
E 52 micrite is medium gray (N5), 10% shale
18 | =& | 100 i
. 5.0
95+
; 19 g*g 100 - 98.1-105.7 feet: micrite with interbedded shale,
E . 15% shale
100+
F |R3
k 4.9
10|50 % D
105-
- 105.7-111.8 feet: shale is < 0.01 feet thick with
E spacings of 0.001 - 0.2 feet, beds become irregular
at 111 feet, 10% shale
321182100 - 106-115 feet: calcite infilled vugs common among
. 5.0 bands of limestone
110+
F [R3
E |~ LIMESTONE (micrite) with calcareous shale;
E 4.7 medium gray (N5); fresh; medium strong; shale is
: 22 ﬁ 93 irregular; 25% shale
115+
- 115.2-117.6 feet. shale becomes planar,
calcite-healed fractures
E 5.1 - 117.6-117.9 feet: packstone or wackestone 0.3
23 52 100] F |R3 feet thick
' - 117.9-120.4 feet: shale beds are irregular
20 ¢ | | ¢y BB/Me 4\ -119.7 feet:
ed LIMESTONE (micrite); medium gray (N5); fresh; slickensided calcite
\Tdium strong; shale laminae with spacings of 0.2 joint plane
feet
Boring terminated at 121.2 feet
NOTE A: Water level data
= Date - Depth (below ground surface)
125 8/6 - 12.2 feet

=520

=515

=500

=490

=485
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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
ZMACTEC WA SOIL LOG - Boring No. B-1015
William Lenis & wa:l’c:. fue. ’
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ 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
g g § 3 7%"”7
o3 @ = 2 - e 3 rem
= | 2|2 El3 |2 Reviewed by /Date DS 2-13-G7
g ) L g t £ % o
= =l e= | (S & - | ¢ 1]
|2l 2| 2|8 21 8| - B85 =
S|Bl 2| ss|gsi&El€|8)2]EQ 3T
Sl g | 22|82 & & | 5| £ |89 ; e
ol | oo |xE{ 2 | [0 |5 |a2] 6115 Lithology 00 Remarks =
03 4 TOPSOIL, clayey material 3
E 6105 i 1.0
6 CLAY with sand, yellowish red (5YR 3
EVAl IR 4/6), moist, very stiff to soft - 610
E 12 2
3 /lsp1| 1
/75| 1 |05 3
E 2
700 psi push pressure on E
31|UD 78/ |GSz shelby tubes E
541173 27.6{20.4) 44 \isG ]
3 8055 . _ _®80_
SPT 15 CLAY, strong brown (7.5 YR 4/6), E 605
3 p 9 [13.2 moist, very stiff, few gravel and roots,
E 9 trace black manganese nodules 3
_ ub 27.6/121.7 98/ |GSz - 8 feet: color change to yellowish _
ills Dl 77 Hse / brown (10YR 4/6) b
103 SET : |ss /
§ 50/2“1 600.7 10.8 E‘
3 SILT, gray, moist, hard 3
E 7 600.4 N\ : ANRER] E
S?T 17 | 18 CLAY with gravel, yellowish brown E 600
E 21 5890 (10YR 5/6), monstl, hard, trace black 125 _| SPT refusal at 12.5 feet. _
3 \_manganese nodules J Auger refusal at 13.0 feet.
Continuation of borehole 3
3 description inrock log. 3
153
| 595
203 ’
£ 590
253 i
E 585
30 E F
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

i
William Letiis & Associates. loc,

ROCK LOG - Boring No. B-1015

Drilling Method

Hollow stem auger (8" OD)/ NQ-core (3")

Boring Location Coordinates: AL State Grid (ft) Total Depth
1533020.6 N; 628276.3 E

75.4 feet

Drilling Contractor (Driller) and Rig

MILLER (Bilbrey) / CME 45

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
611.5 feet See Note A 8/17/06

Casing Size and Depth

NW: 3.5 inch 0.D. / 13 feet

Borehole Inclination Logged by
Vertical D. Stepanof 8/18/06

Date Completed

Vi AR
- by N ¥
= 3 z |2 E Reviewed by / Date DSC 2-13-a7
8 = 2 S |55 | D c
cle|8lg|8|8.23E |55 |3
= > 3 o = o=
5l s 8|C|5|2|25 2184388 | 8 £3
Clele|=|2|6led56988 |8 Lithology Remarks mE
20 LIMESTONE (micrite) interbedded with packstone E
41 30 80| F |R3 and calcareous shale; micrite and packstone are Downpressure 500 psi,
15 : L1 medium gray (N5) and shale is dark medium gray good fluid return, brown F
Bi. 10. Sm (N4), fresh, medium strong 3
E L] - 16-20 feet: calcite filled vugs
3\1,-3“3’,' - - 13-20 feet: shale is 0.01-0.04 feet thick, wavy - 505
& L S), Ti
2 |22]100 .
. 5.0
/gj, 15,Pl .
m, 11
20 F|R3 -16-20 feet; shale is 0.01-0.08 feet thick, gradual ]
= change from micrite to wackestone 590
k 5.0
33 |50/|%
2 ™ (IMESTONE (wackestons) with calcareious shale | fluid retumn good,
interbeds; wackestone is medium gray (N5) and gray-brown
] 4o 5, 10, shale is dark medium gray (N4); frésh; medium - 585
49 M, SI, Ti strong
: 4 50 98
E - 25-45 feet; shale is 0.01-0.03 feet thick, wavy
30 FiR3 contact fluid return good, light
ra
grey =580
5.0 A
5 |55 100
35 . A ]
- 35-40 feet: rip up clasts and stylolites present
- 575
6 2.0 100 z
E 5.0 - 37.5-37.6 feet and 38.4-38.6 feet: packstone
; interbeds
40 F |R3 e, S, 7
: 570
5.0
7 150 100
45 I~ (IMESTONE (micrite) with caicareous shale
interbeds; micrite is medium gray (N5) and shale is
dark medium gray (N4); fresh; medium strong; - 565
8 129400 strong reaction to HCI
E 5.0 - 45-50 feet: few packstone filled burrows
- 45-65 feet: shale is 0.01-0.03 feet thick, bedding
’ contacts irregular and wavy, sometimes 3
50 F |R3 discontinuous
- 50-55 feet; some rip up clasts -
- 560
E 5.0

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 Proiect: 6468%61299

4MACTEC WL

William Lettis & Aiwvmh:s. loc.

ROCK LOG - Boring No. B-1015

: g
/zL

5 ”
= (3] T
g 2 o £ 185 |5 g
= | & = | £ >IE | &8 | © S
£l2|8|8|£|3|z22 28[58 |58 |9 P
S| 8 g @ 5% 2 § o 2138 I ]
al 3 @ o s|(TeolE128 L0 @ p e
gl |2 |alef3BS G | o Lithology Remarks -
19 [50(100
55
- 555
E 5.0
; 10 5.0 100
60 F IR3
: =550
E 5.0 -62-62.6 feet: packstone interbed
E " 5.0 88 i, 10, P
Wa, Sl Ti .
E D
& I~ LIVESTONE (packstone) with calcareous shale ]
interbeds; packstone is medium gray (N5) and
| shale is dark medium gray (N4); fresh; medium =545
52 strong -
112 59 100
E i, 10, 1
70 E |R3 V\Ila, Ro, Ti 3
E - 71.4-75.2 feet: shale is very thinly laminated, =540
52 fossiliferous 4
313 59 100
751 ]
Boring terminated at 75.4 feet
NOTE A: Water level data 535
Date - Depth (below ground surface)
8/18 - 9.5 feet
8/19 - 5.0 feet
80+
- 530
851
- 525
90 -
: 520

Page 2 of 2



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

4MACTEC

&2
William Letlis & Associates. bnc.

SOIL LOG - Boring No. B-1015UDD

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1533026.4 N; 6282731 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
T G e 7777
2 g|s
3 bl =} ) ; 212
= | 2] o8 HERE Reviewed by /Date _DSC 3 1%~ ¢
g SlEElL | 513518 .1 g
clele|teisglC |2 lC| 8|5 To
HEEARELEEE 2los|e| 5|8 |EQ 23
A8l 5| 28|28l &E| g =| & |88 ; e
wl @ | oo eS| Z |0 |5 |02 g0 Lithology 60 Remarks
0 ML SILT, reddish dark gray (10YR 3/1) E
3 Augered 0-1.5 feet
E 610.7 1.5 E
3 SPT 3 CH CLAY, red (2.5YR 5/6), moist, stiff E
1 5 [14.4 (Residual) E610
7 E
- 3 feet: color changes to red (2.5YR 3
3| |up o 4/8) ]
3 2
>3 Augered 5-6.5 feet 3
3 606.0 62 3
3 CH CLAY, red (2.5YR 5/6), moist, very E
1 /lsPT 5 stiff, trace black manganese nodules,
3 8 |14.4 contains weathered subrounded ?605
3 14 fimestone gravel (Residual) 3
i[|w 8 3
Ep N
- 9 feet: decrease in gravel content Augered 8-11.5 feet E
10
E 012 _ o ___ ___ 10
E CH CLAY with gravel, red (2.5YR 5/6), Rig chattering, auger refusal £
E SPT 2 moist, stiff (Residual) at 11 feet E
/05 | 7 |144 =600
14
— USD 20.4 XD _
15 SPT 3 - 15 feet: color changes to reddish Groundwater not 3
3 7 6 [15.6 yellow (7.5YR 6/8) and red (2.5YR encountered
7 5957 __5/6) mottled 165 ’ 3
E Boring terminated at 16.5 feet. Did
not encounter bedrock. 5—595
20 ]
3 - 500
25 3
E " 585
30 E
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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

ZMACTEC

iy
William Lellis & Associxies. tnc.

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 Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 611.6 feet See Note A 6/25/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 6/25/06

ol 3770

s gl &
: =) . I 7 b iy
2 oé .cg 8 —é 2 Reviewed by / Date pSC 3-19-0 /
Slol 5| 8BS |55/ 8 ]3| 85|t
£ &l 2 % |20 = @ - 2 | 29 3
SlE| E| B2 (85| 2|51 2|2 |38 K
i 3 Salesl2| 283 |82 ens Lithology 00 Remarks w
03 77 cL CLAY with sand, dark red (2.5YR
E / 3/6), stiff, dry to moist (Fill) 3
2 / :
E SI1°T 5 |12 / Observed water level at 1.5 £
E 9 / feet, artificially high
E // 681 . _35_
3 SPT 2 CL CLAY, strong brown (7.5YR 5/6), 3
> 4 10 moist, stiff (Filf)
6 E
53 - A
605.6 6.0 3
SPT 4 CLAY with sand, strong brown (7.5
3 3 4 6 YR 5/8), moist, stiff and medium stiff
3 8 (Filj) 3
5
VEAREED ]
104 4 ]
3 :
PR s |12
E 8 E
E | 5986 _ __ . o B0 3
E CLAY with sand, strong brown (7.5 E
3 SPT 3 YR 5/6), moist, stiff E
3 5 12
E 6 3
153 ! ]
505.6 16.0 3
371SPT} 50/4" 1 2.4 a2l GW [ 5953 GRAVEL, weathered limestone 162 | SPT refusal at 16.3 feet.
3 7 Auger refusal at 17.5 feet.
Continuation of borehole E
E description in rock log. E
20
ot
253 S
E 2

Page 1 of 1
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Proiect: 6468

ZMACTEC WLA

Wiltiam Leetis & Associates. Inc.

299

ROCK LOG - Boring No. B-1016

Driliing 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
Moo olon >
= 3 : e = Reviewed by / Date pSC -3 (}7
o = o s |55 | 3 5
Sls|5laltls ol 8|8 g% 2 2
= =) o5 S= 2 T
518|215 |2|85/ 28480 | 5%
[a =1 O S|lfo|l=2a 20 . o
€le|x®|2|6|ler|SE3oo |0 Lithology Remarks
; ;.'.-‘; GRAVEL, weathered limestone - 595
E Ve, 45, P1, LIMESTONE (micrite) with interbedded shale; . )
Sl. So medium gray (N5); fresh to slightly weathered; oil sheen coming up 3
3.2 Sw X L
1153191 o E|R4 D | strong; shale beds moderately thin to thin with with drill fluid. Boring
204 : ] spacings of 0.1-0.2 feet terminated due to -
Bj, 15, P, hydrocarbon concerns.
: . Mo Boring terminated at 20.7 feet.
; =590
NOTE A: Water level data 4
E Date - Depth (below ground surface)
6/26- 1.5 feet . -
25- -
- 585
301 ]
E - 580
35+ ]
- 575
40 - -
E - 570"
45- ]
; - 565
50+ ]
: - 560
55

Page 1 of 1



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

AMACTEC WLA-

William Letiis & Associales, Inc.

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

SOIL LOG - Boring No. B-1017

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
15329374 N; 6282254 E

Total Depth
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 Speon/ NQ core Vertical J. Hoeft 7/8106

G Gl 57907

g £|§
o5 g 2 2.
= o | o 8 gl =2 Reviewed by / Date psC 2-13 a7
8 S|leg EiE|S <
< Fl o= izl ol =Y ’ o
s|el el Qi S| R T 8| 2@ S
SlElB| 85|85/ 2 |s|Elz2|58 8%
S 8|S % £l 2| 2|8 é 32 811.0 Lithology oo Remarks we
0 CH CLAY with sand, strong brown
E (7.5YR 4/86), dry, very stiff to hard
7l 7 |6 610
ARBRE ‘ 3
3 leoBS 30 £
E CcL CLAY with sand, very pale brown
3 PT 9 (10YR 8/3), dry, very stiff, abundant E
E 82 12 |12.6 manganese nodules
5 12 3
|\ 6%4 _ _ _ _ _ . _585_ E
3 CH CLAY with silt, strong brown (7.5 YR
3 5/6), dry, very stiff, occasional 3
3 /[SPT E
E 8 |10.8 manganese nodules £ 505
E 3 - 3
E 16 6044 15 E
3 CH CLAY, yellowish brown (10YR 5/6), E
3 very stiff, dry to moist, occasional
3 SPT 6 manganese nodules E
/17, | 10 |72/163 CHE :
103 12
% SPT 3 | 6004 15 E_
E 5 8 (96 CH CLAY with silt, yellowish brown E 500
é 7 S 2e - (10YR5M4), moist,soft. —2 é
3 CLAY, strong brown (7.5YR 5/8), E
moist, soft to stiff, occasional E
— SPT| i 13.8 manganese nodules _
6 : E
152 7 5969 5.0 E
CH CLAY, yeliowish brown (10YR 5/4),
moist, stiff, occasional limestone E
E 3 clasts (angular sand to gravel in size) E
1/15PT 6 156 ]
E 7 : E 595
E 8 :
E Auger refusal at 19.0 feet. £
; so27 192 Continuation of borehole
i |SPT|50/0"} O - =— description on rock log.
209 | ° 2
3 E 500
253 3
3 - 585
30 :
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
HMACTEC ROCK LOG - Boring No. B-1017
William Lenis & Associates, Inc,
Dritling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1632937.4 N; 6282254 E 50.6 feet
Driliing 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: 4.5inch O.D/ 19 feet Vertical J. Hoeft 7/8/06
- BTVOF
= 3 z |2 z Reviewed by / Date 12 2 C 2-1%-Q7
gl |3 2 S 1553 g
z’ s B al @|s o §> é % g2 g %
= L o3 ° =
5lc| 8|25 (8|55 218 823 by
Cleg | e |=|2|8|ed|ER3aa | & Lithology Remarks w=
LIMESTONE (micrite) with calcareous shale -
20 interbeds; micrite is medium gray (N5) and shale is
E 4.4 SW dark gray (N3); fresh to slightly weathered; medium =
; 1 122]9 |porIR3 strong; strong HCL Reaction 590
- 19.2-25 feet: shale is 0.05-0.13 feet thick with -
spacings of 0.08-0.2 feet, wavy 3
25+ - 2529 feet: shale is 0.01-0.05 thick with spacings
4 2 4.9 986/ F |R3 of 0.05-0.3 feet, rip-up clasts, wavy, limestone
5.0 becomes fresh X
585
E e o - 29.0-32.0 feet: interbedded micrite and
30+ [Ti wackestone
3, |49
3 |5p(978
E . . X - 580
- 32-36.6 feet: shale is 0.01-0.05 thick with
spacings of 0.05-0.3 feet, rip-up clasts, wavy 3
F IR3 A
35+ B 15, P ]
3 4 151100l Ve, S -
4 |8 |10 e sn.
- 36.6-40 feet: shale is <0.01 feet thick with =575
| spacings of 0.02-0.05 feet, wavy 3
40- - 40-43.35 feet: shale is <0.02 feet thick with ]
45 243—8 o8 spacings of 0.05-0.2 feet, wavy 3
; . =570
E FIR3 | LIMESTONE (wackestone and packstone) with
calcareous shale; limestone is medium gray (N5)
45+ and shale is dark gray (N3), wavy; fresh; medium
36125 o Nstrong; strong HCL reaction / -
5.0 LIMESTONE (micrite} with calcareous shale
E interbeds; micrite is medium gray (N5), shale is - 565
dark gray (N3); medium strong 3
27 - 45.5- 50.5 feet: shale is wavy <0.01 feet thick with
7 15511001 F |R3 spacings of 0.03-0.05 feet 3
50 < 2.0
. \Boring terminated at 50.6 feet / 3
E NOTE A: Water level data - 560
Date - Depth (below ground surface)
E 7/9 - 5.8 feet
7/10 - 15.9 feet .
554 3
=555
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

4MACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 646_§_061299

WA

William Letiis & Associates. Ine.

SOIL LOG - Boring No. B-1017UDD

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532037.2 N; 6282221 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
] s | & S AV
z = |3
o3 w = | =2 . 0T
= 2| o §lz2 Reviewed by / Date D/( C 3-{%3-a7
el lelssle 81218 5]e 5
s|gl el B¢l S| S|c| 8| 5a B
SlE 2| 82|85\ B|f 2 |2|kt8 4
OIS S| S|l 2| 2|83 |32 a124 Lithology 00 Remarks ue
0 CcL CLAY, strong brown (7.5YR 4/6), dry, E
E very stiff, trace sand
Groundwater not 3
3 5 encountered 3
/5T 10 |32 =610
E 12 609.1 30 3
CL CLAY, strong brown (7.5 YR 5/6), 3
ubD 214 dry, very stiff, contains maganese £
2 : nodules —
7 3
/P 10 132
E 12 3
3 - 6.3 feet: color changes to strong ~ 3
3 - brown (7.5 YR 4/6) s Augered 6.5-8 feet 605
CH CLAY, yellowish brown (10 YR 5/6), :
E ] moist, very stiff E
P 14.4 3
- 9.3 feet: silt lense at base of shelby
10 3 tube, very pale brown (10 YR 7/3) E
3 /ISPT 3
3/°5 | & |82 :
E 10 3
E lew00 12.1_| Augered 11.5-13 feet 3
E CH CLAY, strong brown (7.5 YR 576). - 600
moist, very stiff to medium stiff 3
up 3
5 14 XD _
153 3
E 6 E
P s |17
7 595.6 16.5 E
: Boring terminated at 16.5 feet. Did
not encounter bedrock. £ 595
_ =590
E 585

304
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SO LOG_MFC_WILA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
ngACTEC SOIL LOG - Borlng No. B-1017UDS
Witliam Loitis & Asso:l:l'c; inc. B
Drilling Method Boring Location Coordinates: AL State Grid (ft) Tota! Depth
Hollow stem auger (8" OD) 1532938 N; 6282287 E 18 feet
Drilling Contractor (Drilier) 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. Hoett 8/21/06
S <| & T 3YI T
= |3
o3 —— = S 2Ty
= | 5] 8 ElS|e Reviewed by /Date _DSC 5-(3-07
3 Sl ag | E| =
< F|lgE |2 S| 218} |2 s
clelo| 82 (sq| Q| 2|~ ]| 8| 5w B
HEERE g g&l 3|2 | &35 |EQ B
Alal s EL |88 B|2|s|£&|RY ; Ity
a| B | SB|eEl 2| F| O |5 |62 124 Lithology 00 Remarks
03 cL CLAY, strong brown (7.5YR 4/6), dry, 3
3 very stiff
Augered 0-3.5 feet "
' Bulk sample 1-5 feet: ?610
3 P T 1017UDS-Bulk#1 3
E CLAY with sand, very pale brown 3
3 uD 49/ |asz (10YR 8/3), dry, hard, contains sand E
5_ 1 20.4117.3| 55 |ise and manganese nodules
_ Augered 5.5-8 feet _
3 6046 75 | Bulk sample 5-10 feet: - 605
CLAY with sand, yellowish brown 1017UDS-Bulk#2
(10YR 5/6), moist, very stiff, few 3
i|{ub 115/|GSzZ chert clasts
— 2 12.6|27.7 82 |HSG ‘
10 1
E Augered 10-12 feet 3
le0s ns_
CLAY with sand, yellowish brown
(10YR 5/8) to strong brown (7.5YR 12-14 feet; Static Triaxial 600
3(|up 216l27.7| 79 Sg 5/8), moist, soft to medium stiff Test (CU with pore pressure
3 ’ | 55 lixs measurement) 3
E Augered 14-16 feet "
153 Tt ________ 180
CLAY with sand, yellowish brown E
(10YR 5/6), moist, medium stiff,
contains limestone clasts 3
3|1|luUD E
3 4 18 =505
594.1 18.0
3 Boring terminated at 18.0 feet. Did E
3 not encounter bedrock.
20 3
3 500
25—§ E
; : 585
304
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Beliefonte COL Project; 646§061 299

ZMACTEC

WLA

William Lettis & Associates. Inc.

SOIL 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; 6282176 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/ NQ core Vertical J. Howard 6/26/06

5 Sz Méw FAYDF
2 215
2 0‘2’ ° g E,' ‘é 2 Reviewed by / Date DS C 3~ Q
£ = % £ 5|3 ?: > & .5
sl el e|sm ©| 2| -] 2| SH B
Bl e|g2|glz|e|8|s|EQ 2
85| 5|1 258(8e/z3|2|5|£|3S ; i
o| | Do jleE| = | Z |0 |5 |02 g2 ) Lithology 00 Remarks
0 7 cH CLAY with sand, brownish yeliow
/ (10YR 6/6), moist, medium stiff (Fill)
3 - :
P s |10 / 2
E 3 / Groundwater level of 1.5 feet
3 / artificially high 3
1 /lsp1| 1 / 1
/1T 4 |0 / s
3 3 E
54 / E
E /ﬂ 606.7 6.0
spT| 2 7 CL CLAY, brownish yellow (10YR 6/8),
E 5| 6 |14 / moist, stiff, trace sand (Residual) 3
8 / :
////,, 604.7 8.0
SPT 2 CL CLAY with sand, brownish yellow
3 4 4 14 (10YR 6/6), moist, stiff
E 10 603.1 96 | Auger and SPT refusal :
10_5 (50/0") at 9.6 feet. E
E Continuation of borehole
_ description in rock log. 3
153 ]
204 2
303 3

Page 1 of 1

(feet)



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

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468931 299
ZMACTEC WLA-G ROCK LOG - Boring No. B-1018
Wittiam Lemis & Acwciates. Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532827.3 N, 6282176 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
bR
2 3 z |z E Reviewed by /Date P SC 2-1%~-0 /
3 N 2 S |28 | 2 S
HEII I L g
gl s|3|215|228 21828 | 3 s
Cleg || =|2|Ble@3R888 |6 Lithology Remarks =
104 1.6 SW LIMESTONE (micrite) with shale interbeds; micrite 3
T197]9% |oF|R4 is medium dark gray (N4); fresh to siightly 2
weathered; shale beds are moderately thick to
E | moderately thin and 0.1-0.3 feet apart 3
Bj. 5, PI, .
; R3 Kiso | D 600
2 [28] 9o [SWI .
; 50 to F| 0 i i
R4 L1 Qil sheen coming up 3
15+ o 2P with drilt fluid. Boring
; B ' terminated due to -
i, 10, P1, hydrocarbon concerns.
3 %% 100 JI So Boring terminated at 16.5 feet.
E NOTE A: Water level data - 595
Date - Depth (below ground surface) 4
E 6/25 - 1.5 feet
204 6/26 - 2.1 feet 3
=590
25+ -
- 585
30+
E = 580
35+ ]
E = 575
40+
=570
45+
- 565
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

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

HMACTEC WA SOIL LOG - Boring No. B-1019
William Lenis & Aysociates, fue. .
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532716.2 N; 6281786 E 35 feet
Drilling Contractor (Driller) and Rig Efevation (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 Compieted
Split Spoon/ NQ core Vertical J. Hoeft 5/24/06

W%é* 3N

2 g5
o3 = | 2 3 o -
2 2 vé 5| =|2 Reviewed by / Date DS C %2-13-67
£ EligEla 181318 . e <
s|gle BgisBSIE|5|8|°% 2
S|El €| 8z|B5| 218 8|2|=3 &
olgl 5| 22 |e2l 8| 2| £|& |38 ; i
0 ol R | S|l 2| Z | |5 |pv2| 6137 Lithology 00 Remarks
6135 n ASPHALT 02 4
e132 [\ Fill gravel N _os 3
spT| 2 CLAY, reddish brown (5YR 4/4),
/| 4 126 mottled with greenish gray (Gley 2
E 6 6/1) and dark gray (2.5Y 4/1), moist,
3 stiff
E 6102  __ _ _ _ __ _ _ __ _____ __ 85
E SPT 2 CLAY, light yellowish brown (2.5Y
2 2 116.2 6092  6/4), moist, medium stiff 45
5 E 4 CLAY, yellowish brown (10YR 5/4), 3
moist, stiff to very stiff, few gravel
clasts (angular ~0.5-0.2 feet and E
2 weathered limestone)
/PR 3 es|ar| 5 |osz -
E 7 3
E 7
Sf;T 8 |11.4 :
10 E 12 9.5 feet: low recovery likely F
E due to gravels at the base of
sample 3
5 3
/PET 7 |res -11.5 fest: mottled with greenish -
E 12 gray (Gley 1 6/1) 12 feet: extra recovery due to f
_ slough 3
3 6 - 13.5 feet; with sand
/55T 13 |12 178/ 8 |esz g
153 13 587 _ o __ .. 150 3
CLAY, yellowish brown (10YR 5/4) E
mottled with greenish gray (Gley 1 3
1Z1SPT] 50/14" | 6 " 6/1), moist, very stiff to hard, few SPT refusal at 16.4 feet. E
iz | 6%9  gravel clasts of limestone 168 | Auger refusal at 16.8 feet. [
Continuation of borehole in  E
3 rock log. 3
205 3
25
303 3

Page 1 of 1
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ROCK LOG_MFC_WILA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

JMACTEC

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

i
Withiam Leitis & Asociates, Inc,

ROCK LOG - Boring No. B-1019

Dritling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532716.2 N; 6281786 E 35 feet
Driling 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
Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5inch O.D. / 16.8 feet Vertica! L4 Hoeft 5/24/06

e ol 34907

z 3 > |2 = Reviewed by / Date DSC 3-13~ ay
8 < g 5155 |3 §
SlslBlal|Elal.oBlE |55 |8 S
< o c| 215 S T =
sl e|8lS|5|8185 2882 |5 b
[ =1 O © slio|l=|Lollo @ . e
gl | 2|2 |6|ef|5B05Ea | o Lithology Remarks
LIMESTONE (micrite); micrite is medium gray (N5) 17-35 feet: good fluid
with dark gray (N3) to grayish black (N2) bands; return -9
fresh; weak; strong HCL reaction; occasional chert . 505
4.7 = pod inclusions; chert has no HCL reaction and is
1 5.0 94| F jR2 ), 15,
20 . MWa, SI, Ti moderately hard -
8 10 - 20.8 feet: slight mineralization on fracture surface ]
W, S, Ti 3
E - 23 feet; pyrite mineralization on fracture surface 590
2 201400
. 50 -
254 ' IBj. 5, Wa,
Isl, Ti
3 D
E F IR2
E 4.9 =585
3 {zn|98 Mo, 65, - 29-29.6 feet: pyrite mineralization on high angle
| 5.0 IstPI, S,
30 Tirop fracture
T8I, 0, Wa, -
5.0 Fl' K
} 4 3—2 100 F |R2 . 580
35 - - 3
Boring terminated at 35 feet
E NOTE A: Water level data
E Date - Depth (below ground surface)
| 5/24 - 5.6 feet
E - 575
40 - 3
E =570
454 3
E - 565
50+ ]
- 560
55+

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

William Lettis & Associates, tnc.

SOIL LOG - Boring No. B-1020

- 4MACTEC WLA

Drilling Method Boring Location Coordinates: AL State Grid (ft) Totai 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
s B e 31507
z |3
ot - . - 7
2 P o8 EZ|e Reviewed by / Date Df ( 2-13-07
3 S| ag | £ = c
= Floa=la 11 32 o | |9 =]
cle| 2| oism| Q| 2|+ | Bl 2a B
SlBl 2| g2i38/ &8 |€]l8|2|E9Q 5o
clalslE8 |82/ 825|833 Litno Remark we
o ol 3| oo |xE 2| E | 0|5 |v2| 6167 ithology 0.0 emarks
6165 n ASPHALT n92
.0 Z5P-GO| e16.2 [\ gravel FILL M _os 3
3 /isPT 3 38/ {’% GRAVEL with clay and sand, brown Ground_ water leyel of 1.1 3
3 1 5 [84]867 19 GSsz X (7.5YR 4/4), moist, medium dense feet artificially high £ 615
3 ’ 50 614.0 27 E
3 CcL CLAY with sand, reddish brown (5YR E
3 5 4/3), moist, stiff 3
/15PT 6 |11.4]28.314% l6sz :
E 2 7 21 2
53 611.2 55
3 CH CLAY, dark yeliowish brown (10YR 3
SPT 2 4/8), moist, stiff E
E 3 4 110.8/18.4 CHE E610
C %
3 2
/P 9 |10 leor2 85
10 3 43 s06.7 __ CLAY with weathered iimestone, 100_| SPT refusal at 10 feet. E
\ yellow (2.5Y 8/6), dry to moist, hard Continuation of borehole E
3 description in rock log. 3
E - 605
154 ]
F £ 600
20 -
E : 595
3 : 500
;
30 Page 1 of 1



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

ZMACTEC

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

Willizm Leuis & Assoc)

5. Inc,

ROCK LOG - Boring No. B-1020

Driliing 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 Eievation (Datum NAVD 88) [ Ground Water Depth | Date Started
MACTEC (Warren) / 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

S et 3757 F
= 3 > |z = Reviewed by / Date Dj C 3~ /.3 07
g 3 g 3552 5
Sls|8alE|sl 0B |25 |8 §
= £ o = = =
Sl 2| 8|2 |5|5|35|218485 | 2 55
a 3 [ sSlfol=180 20 [ . o
|l |2 |BleR|569Ec | o Lithology Remarks e
0312 o TVMWiRS LIMESTONE (micrite) with calcareous shale Top of Casing drop
1.5 to interbeds; micrite is medium gray (N5) and shale is 9.8-10.3 feet in Run
i 18 SW dark gray (N3); slightly to moderately weathered; No. 2 - 605
2 |55 0 [MWIR3 medium strong; shale is <0.01 feet thick; fractures 10-35 feet: Good fluid
: to are clay filled returns
| SWr— LIMESTONE (packstone); medium biish gray (6B || oo oo oo oo |
2.4 5/1); moderately weathered; medium strong; high )
154 3 |25 90 |SWIR3 angle fracture at 11.8-12.4 feet Run 1 and 2 suggests
— - prominent weathering
LIMESTONE (micrite) with calcareous shale and voids between 10 -
interbeds; micrite is medium gray (N5) and shale is and 13.7 feet . 600
E dark gray (N3); slightly weathered; medium strong ’
k .9 sw - 13-16 feet: shale is 0.05-0.1 feet thick with -
) spacings of 0.08-0.15 feet
] 4 50 98 to F R3 pacing =
Sm, TirOp .
20- - 16-23 fest: decrease in weathering; shale 3
becomes more prominent and is 0.01-0.15 feet
| thick with spacings of 0.05-0.2 feet = 595
c 4
5 50 98.4| F |R3 SHALE (calcareous) with micrite interbeds; shale is 4
= 5.0 MBb 5 Wa. dark gray (N3) and micrite is medium gray (N5);
25 Sm Ti fresh; medium strong to weak; micrite is 0.05-0.2 -
feet thick =
= 590
R2
6|22/ 77| F | ]
R3 - 28.9-29.2 feet: packstone, medium bluish gray =
30+ (5B 5/1)
lBb, 15, - 585
55 R2 Wa, 3
7 [221100] F |to [Sm/St, Op
4.0 R3 several
- mechanically-induced
35 fractures -
Boring terminated at 35.0 feet ; =
I NOTE A: Water leve! data . 580
E Date - Depth (below ground surface)
6/10 - 1.1 feet -
40 ]
=575
45+ ]
E =570
50

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
Ay

YMACTEC WL A-G- SOIL LOG - Boring No. B-1021

Y
Wiltiam Leinis & Acsociates, Inc.

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
15329974 N; 628462.5E

Total Depth
35.4 feet

Driliing 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
E; zl& e
& 0 = i E) [ 3| j -
18] w5 §lz|2 Reviewed by /Date _ [P3C 5 Q7
& =18 2 > 5131 % > | © &
clelelge|Bglo 2| F| &8s £
HEEAREEIE AR A 5%
g5 5182188l |2|5|2 33 j e
Nl | SoleE| S| EF| O |5 |02 508.6 Lithology 0.0 Remarks
0 CL CLAY, yellowish brown (10YR 5/4),
E dry to moist, medium stiff to stiff, few 3
E 1 manganese nodules, roots at 6.0-6.5 3
/P 2 |18 feet ]
3 1 E
3
: 3 - 605
/55T 4 l3e
E 5 E
53
Z
3 SgT 6 |18 601.6 7.0 3
13 CH CLAY, light gray (10YR 7/2), moist,
3 very stiff to stiff, few angular and 3
3 weathered limestone fragments 3
19 =600
3/1SPT| 5 6 3
/A N | s889 . _ . ______ . _ 97 3
104 CH CLAY, dark grayish brown (2.5YR
so7g  HM2), moist, stiff 108 E
iZISPT| 50/4" 1 2.4 0| GW | se73  GRAVEL, limestone fragments 113 |- SPT and auger refusal at
3 51 11.3 feet. Continuation of
borehole description in rock
E log. 3
£ 595
153
: : 500
20
- 585
253
E E




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

Project Name and No.:NuStart - Beliefonte COL Project; 6468g§\1299
4 MACTEC ROCK LOG - Boring No. B-1021
William Lews & Aswizlc;. Inc. .
Drilting Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 16329974 N; 6284625E 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
Syt B e 2750
- Cr B B S 3
= 3 =z | > E Reviewed by / Date D-’(/ 3-(3~07
8 3 2 S |55 |3 5
=le| 8| 2|8l.2BE |22 |8 %
Elc|812|5|8135 2888 |5 Ly
o =2 ) ° =|fol =20 20 L i wue
gle|R|3|a|(eR|5ES80 |0 Lithology Remarks
| || LIMESTONE (micrite) with caicareous shale -11.3 - 35.4 feet:
IBj, <5, interbeds; micrite is medium gray (N5) and shale is Good fluid return -
42 /‘c’:’:); ﬁf’e-d dark gray (N3); slightly weathered; medium strong
_ 1125| 28 |SW|R3 B 12, - 505
Z}’:- md - 11.3-15 feet: shale is 0.03 feet thick and spaced 4
15- Y irregularly, rip up clasts
; -15-18 feet: shale beds thinly laminated at -
moderately close spacings, rip up clasts present : . 3
E - 16.8 feet: calcite healed seams, close to very
32 132 100isWIR3 close spacings _ ]
49 18-24.3 feet: shale beds thicken and become more - 590
- evenly spaced (0.05-0.1 feet)
204 - 0.2 feet-thick packstone beds at 18.1 and 18.6 3
feet depths -
i - 21 feet: chert pods predominantly occurring 3
0 Fa), <s., within shale beds
5. [Wa, Ro, 3
3 | &5 99 [SW{R3 " Geu
50 E;uggl%ng D . . =585
E j, 10,
55 ] Wa, Si, -24.3-34.1 feet: shale beds thin to laminated, 1
L‘;“le‘;ﬂg 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 3
50 Sw B, 15, ' -
: 4 |50|1001 FIR3 Wa, Ro, Ti 0
30+ ]
; Bi. 21, ]
15 |291400| W |R3 ™ ]
’ /5\1’/81%0 33.3 feet: Unconfined 575
op - 34.1-34.4 feet: 0.3 feet thick packstone bed Compression Test 3
35 BJﬁ%Q - 34.4-35.4 feet: shale becomes more thinly
o \bedded / 3
Boring terminated at 35.4 feet. -
NOTE A: Water level data - 570
Date - Depth (below ground surface) -
40 No data
- 565
45
- 560
50- ]

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

ZMACTEC

S
William | 2tlis & Associates, Inc.

SOIL LOG - Boring No. B-1022

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532633.2 N; 6283669 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
E zlz W s 3T
o5 - | 2 . . .
3 2 | 8 g | = |2 Reviewed by / Date )5 C 3-12-G7
S AR € E B c
= = o= |2 Q| - o > | Q S
s|gle| 2918311 E|c|8|22 B
g21glglgs|gelaje|l8|8|EQ 28
Al 5| 28|82 B|E|£|£|38 ; we
| B | oo |eE| 2| | 0|5 |bw2| 174 Lithology 00 Remarks
03 : (6172 n ASPHALT (0.2 feet) 02 1
3 6164  FILL 1.0
E ML SILT, mottled brownish yellow (10YR 3
3 /lspT 5 6/6) and yeltowish brown (10YR 5/8), No recovery from SPT 1 E
1 7 0 moist, stiff, few manganese nodules £ 615
7 (Residual)
- ]
/17,7 2 |144 3
3 6 3
55 :
) ]
/ISP 7 lios 610.5 69 3
3 3 9 CL CLAY, olive (5Y 5/4) mottled with 5-610
brownish yellow (10YR 6/8), moist,
E cosg Very stiff, few manganese nodules, a5 £
E 5 S ) weathered limestone fragments ‘a 3
/5P 13 j1aa | (Residual) _ _ __ _ _ __ ___ J 3
4 20 CLAY with gravel, brownish yellow
103 (10YR 6/6) with light olive gray (5Y ]
E 6/2) mottling, moist, very stiff to 3
£ 20 hard, soil readily effervesces, gravel
1/1SPT 50 las is weathered limestone fragments, 3
E 5 22 ) relic beds increase with depth
E (Residual) E 605
6 ]
3 /|sPT
/g | 16 |18 - 14.1 feet: moist to wet zone of silt E
15 E 19 E
601.6 15.8 E
3 SPTI50/6°| 5 L& SW-GM well graded GRAVEL with silt, dry, £
|7 e very dense, highly to completely 3
3 i weathered shaly limestone fragments 00
; a3 6
be 5989 e 185 _| SPT and auger refusal at
3 18.5 feet (50 blows/0").
Continuation of borehole E
description on rock log. E
20 3
3 505
257
E - 500
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468 1299
YMACTEC ROCK LOG - Boring No. B-1022
William Lettis & Aswc‘i;’x{e's. inc.
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
Casing Size and Depth Borehole Inclination Logged by .| Date Completed
NW: 3.5inch O.D./ 18 4 feet Vertical M. Osborne 5/14/06
1 G 5707
D 3 z |2 £ Reviewed by / Date D 5 ¢ 3-(3-a7
3 3 2 3 |28 | 2 5
Sl BlalE|sl oBlE |£2 |8 2
£ [<) o e - T
5218|258 |5|85218-88 |3 53
o 2 Q sl ilo] =20 20 i} . RS
|l |®|s|o|leRf|388 50 |0 Lithology Remarks =
E MW i, 13, P, LIMESTONE (micrite) with calcareous shale
2.9 to IS, Ti interbeds; micrite is medium gray (N5) and shale is
205 1 \15g183 isw R3 o dark gray (N3); slightly to moderately weathered;
SW j, 18, P1, weak
B.’“;%'»FT; SHALE with interbedded limestone (micrite); shale 3
t | ’.j op is dark gray (N3) and micrite is medium gray (N5); - 595
E B, 5, Wa, slightly weathered; medium strong; limestone beds
5.0 ok Op. are < 0.1 feet thick with spacings of 0.1-0.2 feet; -
12 150|190 F |gq | e S 55% shale ]
26 ng st LIMESTONE (crystalline); medium gray (N5);
s'ﬂ T slightly weathered; medium strong; shale beds are 3
g;l, };, St laminated and stained dusky yellow green (5GY -
35, 60, He, /2) E— _ 3
Shale infl SHALE (calcareous) with micrite interbeds; shale is 590
E 50 dark gray (N3) and micrite is medium gray (N5); 3
33 g—o— 100 fresh; weak to medium strong; shale is thinly
: 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 3
44 50 100 o, 60 3
: ' I8j, 5, Wa,
35 —-slm, e
8j, <5
E ™o, 3
i s:bvenical 580
50 e, shele || -38-38.1 feet: shale bed 0.6 feet thick, heavily -
45 |5p|88 R3 LB 10, fractured 1
40+ B> ™ N\- 39.6 feet: fossil rich bed 0.4 feet thick
‘é\’aag'-;' LIMESTONE (micrite) with calcareous shale
F — S{‘ T interbeds; micrite is medium gray (N5) and shale is -
Bj. <5, Pl dark gray (N3), fresh; medium strong; thin beds to 575
o, Ti fine laminations, fossiliferous beds of wackestone 5
50 to packstone =
6 |50(100 R3 . SHALE (calcareous) interbedded with limestone;
i, 17, P - - ! ) 3
45- I, Ti shale is dark gray (N3) and limestone is medium
gray (N5); fresh; weak to medium strong; limestone
i, <5, Pl is micrite and minor wackestone; limestone beds
1, Ti are 0.25-0.5 inches thick spaced every 0.5-1
é?-;i(_’bi' inches; 60% shale = 570
Bj, <5, PI LIMESTONE (micrite) interbedded with calcareous
7 1891400 Ro, 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
5.0
48 50 100
55+ : .
SHALE (calcareous) with interbedded limestone
(micrite); shale is dark gray (N3) and micrite is
medium gray (N5); fresh; medium strong - 560
E - 57.7-68.5 feet: pyrite disseminated within shale 3
' Page 1 of 2



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468 61299

ZMACTEC

K
William Lenis & Associates. lne.

ROCK LOG - Boring No. B-1022

=] =
= O 2|2 E
@ g = =
gzl 2|28 |32 5
£ © s S T
HE IR 8o88 | 5 3§
Sle|&|=|2|5 alda | & Lithology Remarks H=
9 [30}100 ' beds
5.0 3
60 - -
E LIMESTONE (micrite) interbedded with calcareous ]
shale; micrite is medium gray (N5) and shale is i - 555
E 50 1 dark gray (N3); fresh; medium strong; fossil-rich |
31023 \beds of medium bluish gray (S85/1) __ __ __
65 SHALE (calcareous) interbedded with limestone; =
medium gray (N5); fresh; medium strong; 60%
E shale
ﬂ BT T e T N TR I T O P 3
; 50 LIMESTONE (micrite) with interbedded shale; 3
70- 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 styloiites; 20% shale
47 -
50 =
75+ 1
E Boring terminated at 76.4 feet
NOTE A: Water level data
Date - Depth (below ground surface) 3
5/13 - 11.2 feet
80 - 5/22 - 1.0 feet ]
85+ 3
90 -
95-

Page 2 of 2
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

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

SOIL LOG - Boring No. B-1023

Withan Leiis & Asscciales. tnc.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)Y/ NQ core (3") 1532853.9N; 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

/ﬁé&ﬁﬁ%;%;;éi““:v? Y& dan

: 3E
= | 5] o8 HERE Reviewed by / Date DSC 5-13-07
..8 S| g (g) g ;.E' b @ c
Slelo| 82 |8aS (2| 2| 3|8 2
Blela|g2|egleld|a|s|EQ 5§
Sle| 5188|828/ 8|2|5]£|33 . we
| B | S |lcS|{ 2| Z | 8|5 |2 6134 Lithology 0.0 Remarks
0 ML SILT with sand, dark reddish brown E
E (6YR 3/3), moist, stiff, contains
3 concrete fragments (Fill) E
/P 4 f1ss
5 3
E 610.2 3.2 .
3 5 CH CLAY with sand, red (2.5 YR 4/6), E610
3 ist, sti E
1/15PTl 4 |13.2|26.6{8% |6sz moist, stif 3
E 2 5 36 E
53
/P12 hres
E 3 5 ' - 6.8-7.5 feet: color changes to pale E
CH olive (5Y 6/4) 3
= - 7.5-9.5 feet: color changes to red £
E = (2.5YR 4/6) E 605
E SET 11 |18 |25.8 1%/ GSZ 603.9 95 E
103 12 CLAY with gravel, weak red (2.5 YR
E 5/2), moist, very stiff E
: 602.3 114 :
PT\50/1"10.5 - color changes to pale red (2.5 YR Auger and SPT refusal
3 5 \ 7/2) (50/0.5") at 11.1 feet.
Continuation of borehole
3 description in rock log.
§ =600
153 3
3 595
203 :
; E 500
25
E " 585
30~ :
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Z'MACTEC

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

Witliam Lenis & Associates, Inc.

ROCK LOG - Boring No. B-1023

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Holiow 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 Borehoie inclination Logged by Date Completed
NW: 3.5 inch O.D. / 11.7 feet Vertical D. Stepanof 5/27/06
Y, A
= 3 o z |z, | E Reviewed by / Date DScC 3-13- ©Q/
< fe] g [a) '% £ £ E :E: % z 'S
ES) T 2 € €2 2 ®
ElE8|2 528528488 ¢ £3
al 3 @ = SliosS|ledllo D . ks
€|l | R |S|h|ler|38580 | O Lithology Remarks =
LIMESTONE (micrite) with calcareous shale . . 3
interbeds; micrite is medium gray (N5) and shaie is ;1'5‘30 feet: 400 psi =
medium dark gray (N4); slightly weathered to fresh; ﬂ°f”" pressure, good
1 1471 55 |SWiRs | weak; thin bedding; bioturbated and fossilifereous luid return, cuttings - 600
; 4.8 toF B, 10, zone light gray
15- GJ \8’:' Ro. - 12.1-26 feet: bioturbation throughout thin bedding 3
- 11.1-16 feet: closely spaced fractures, clay
GJ seams; bedding predominantely 10 degrees from
horizontal, wavy, rough 3
- 14.1-14.3 feet; fossiliferous zone =
. 5.0 - 15 feet: stylolite
2 |2%|94| F [R2 - 595
E 5.0 .
20+ s -
T8, 5, Pl - 20-20.2 feet: highly fossiliferous
Sm, Ti
c 5
18j, 10, PI, S
E 5.0 Sm, Ti
13 |55(88|F |R2 =590
25+ . .
B, 5, Wa, - 25.1-25.3 feet. highly fossiliferous 3
‘ B fve | [15259:261 feet: highly fossiferous 2 -
: Ro, Ti LIMESTONE (wackestone) with calcareous shale 3
| interbeds; wackestone is medium gray (N5) and
4 50 100 F shale is medium dark gray (N4); fresh; weak; rip . 585
E 5.0 up clasts thoroughout; fossiliferous zones;
30- effervesces strongly in HC!
30-60 feet: 500 psi
R2 B 10 31.1-35.8 fest: highly fossiliferous intervals st dood
3 Wa, I, Ti |—| e - highly fluid return, light gray
E 4.9 1
55592 | F 580
GJ 34.13 feet: Unconfined
35 Compression with -
- GJ TBimb, 10,] b e Stress/Strain Test
Wa, S|, Ti LIMESTONE (micrite) with calcareous shale -
[Bi, 10, interbeds; micrite is medium gray (N5) and shale is
[Wa, Ro dark gray (N3); fresh; weak; presence of stylolites,
[ 5.2 93| F |R2 gj"m calcite filled vugs (maximum size 0.05 feet) and = 575
5.0 |_Ma, Ro bioturbation
Op
40 - Bj, 15,
Wa, SI, Ti
E - 40.8 feet: hydrocarbon odor detected
; D | -40.9-43.5 feet: thin beds of alternating micrite and
packstone, packstone is medium dark gray (N4)
5.0 - 40.9-41.9 feet: contains calcite filled fractures
7 |gn| 9| F |R2 =570
5.0
45; Bj. 10, St
B 46-48 feet: thin beds of packstone
Bi, 10, - 46- : 46.15 feet: Unconfined
2.1 g
48 |57|93| F |R2/GJ [Wa. 8L, Ti Compression with 1
GJ T Stress/Strain Test
2 - 48-60.1 feet; thin beds of wackestone - 565
50 - :
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

Z/MACTEC

ROCK LOG - Boring No. B-1023

William Letus & Associates, Ine.

=} -
= o =
g 2 2 S 185 |3 5
St sl 5 ol B is ol BIE |E5 | 8 S
< © € |E& 2 T
HEIEIF R PR ]
al 3 9] = S (E5|fol=|20] 20 @ Lithol e
g |z | = |n|er|3B3 G | o ithology Remarks
7.8
49 79 99| F |R2
- 560
55+ F
B), 10, PI, =
; Sl Ti D
- 56-60 feet: less bioturbation, contact between -
E : shale beds is wavy
§10|%21100| F |R2 555
i ’ Gl 58.38 feet: Unconfined
Compression with -
60 Stress/Strain Test
GJ Boring terminated at 60.1 feet
E NOTE A: Water level data - E
= Date - Depth (below ground surface)
} 5/26 - 9.3 feet ]
5/27 - 9.3 feet - 550
65+ ]
E - 545
70+ 3
- 540
754
=535
80+
; 530
85 =
- 525
90+ =
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SO LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

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

William Lewis & Associzies. lne.

SOIL LOG - Boring No. B-1024

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
1532702.4 N, 628492 E

Total Depth
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 Barehole inclination Logged by Date Completed
Split Spoon/ NQ core Vertical . A. Tillery 5/14/06
. —— 3V OF
b4 2| L
o3 |2 , 2
= Q vg 8122 Reviewed by / Date DSC %- [3-Q7
Clolel 851518 3128|528 g
(el 2| 5% ) I B B - = T
S|l €|l 8z (35| & £ 5| 8 |ZQ S
Sl 5| 22 |8el 81 2| &£ | & |82 . oL
ol §|Sa (g€l S| ZT | O |5 |a2] ei74 Lithology 00 Remarks =
0 \ 6168 n ASPHALT 02 ] -
mixed asphalt and GRAVEL
SPT ! fragments, strong brown (7.5YR 5/6)
3 1 1 5 to medium gray (N5), moist, very
E 1 soft, few clay, poor recovery, reacts E
3 with acid (Fili)
_ SPT 1 613.1 4.0 :
2 2 |18 CLAY with sand, light olive brown
5 3 (2.5YR 5/6), moist, medium stiff
611.1 6.0 E
1 flspT 0 6106 GRAVEL with clay, medium gray 6.5 3
3 3 1 14 (N5), clasts react with acid E
E 1 CLAY, yellowish brown (10YR 5/8) £ 610
3 with some mottling to olive yellow E
E and reddish brown, moist, soft to 3
3 SPT 0 stiff, few black fragments
i/l 4 g 18 -9.3-9.5 feet: lense of limestone !
103 gravel, 1 inch clasts, freshly broken, E
brownish gray (5YR 5/6)
3 5 - color changes to yellowish brown E
3 /IsPT (10YR 5/6)
3 5 13 | & 605.1 12.0 E
10 clayey GRAVEL, medium dense to E 605
3 dense, gravelis limestone clasts 3
: 3
SET 13 {10 Auger refusal at 16 feet (with £
15 25 s02.1__ - top of severely weathered bedrock 150 | SPT sampler confirmation:  E
| is likely at 14.5 feet 20 blows, no advance). 3
3 Continuation of borehole £
description in rock log. 3
3 - 600
E - 505
E - 590
30
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

HMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468081299

N
William Letus & Associaes. lac.

ROCK LOG - Boring No. B-1024

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

15327024 N; 628492 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

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: 4.5inch O.D. /1.3 feet Vertical A. Tlllery 5/14/06
DL 37707
= 3 z|z_ | E Reviewed by / Date DSC 3-(3-a7
® g o = b= =
(i3] c = 3206 c
SlslSlaltle| o BlE £E% | § %
= o o |S = =
g c8|2|35|8|35 28488 |3 53
el 2|2 |a|ed|35ESES | & Lithology Remarks e
5 - LIMESTONE (micrite) with shale interbeds; micrite 3
i — is light gray (N7) and shale is medium dark gray -
2.4 HW|R1 ] (N4); moderate to highly weathered; weak to very
311|5%(50 )t to e weak; grain size is fine to medium grained; shale good fluid return, milky £ €00
: MWI|R2 .:. beds are 0.2-1 cm thick and wavy ray 2
; = N-~16-16.3 feet: clay-filledvoid 16-19.5 feet: brecciated
°r | g o0 LIMESTONE (micrite) with shale interbeds; micrite | Zone due to drililing
20+ o | M, Ro, is dark gray (N3) and shale is medium dark gray -
25 |49 g5 |SWins L | fresh (N4); slightly weathered to fresh; medium strong; ]
5.0 to F i many small incipient vertical fractures
T { Bi. 10, P, - 595
1| BlRo
C LA
<A [7Bi. 20, st, =
.| MRo
-E 3
[ T
“ 3 |29 100| F |R3 = _
5.0 "'E -
k L - 590
-l
- T —
rr
E . -28.5 feet: micrite and shale beds grade to medium
R4 = grained limestone, 30% shale
30 - N
34 (22100 | B ]
5.0 -
E R3 -I
to 5 good fluid return, down 585
E F R4 SHALE with interbedded limestone; limestone is pressure 450 psi -
medium gray (N5) to medium light gray (N6) and
shale is dark gray (N3) to medium dark gray (N4);
35+ fresh; medium strong to strong; both beds are fine -
5 % 96 C | grained; 50% shale
' B, -34-46 feet: shale is < 0.1-12.5 cm thick =580
R3 SIN s]ight . . .
to coating
k R4
40+
5.1
46 50 100
=575
F ]
455 -
37 |2]100
5.0 - 46-61 feet: shale not as dominant, shale beds
E 0.5-5 cm thick =570
R3
to
R4
50 4 ) 5
5.1
8 50 100
E - 565
. Ll
55
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

YMACTEC

William Lettis & Associates. Inc.

ROCK LOG - Boring No. B-1024

O Depth (feet)

Run No.

Recovery / Cut

% RQD

Weathering

Strength
In-Situ
Testing

Lithology

Discontinuity

Log

Discontinuity
Description

Geologic Unit

Lithology

Remarks

4]

[l

o

o
=}

o

60

<10

IS

o
=}

[oc]

100

1

100

12

Ut

o
o

[@]

100

75

413

o

o
o

100

80+
214

S

o
o

©

100

90
4 16

£

o
o

{(e]

100

(9]

o
[}

-

100

R3
to
R4

R3
to
R4

R3
to
R4

Ve, 15,
hin, 1.5
cm calcite

=i, 15, PI,
He,

lcbh;dliul
Fa, 20, PI,
ISi-Ro,

vug on

1lickensiags,

SHALE with interbeds of micrite; medium light gray
(N8) and medium dark gray (N4), fresh, medium
strong to strong; evenly spaced interbed, iimestone
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

- 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

- 84-106 feet: shale beds are thinner and offset,
possible bioturbation, some large grained caicite
veins paraliel to bedding planes

Run 12 core in one
intact piece

good fluid return, milky
gray-white

Driller having difficulty
with block-off

good fluid return, gray
to bottom of boring

Elevation

(feet)

- 560

- 550

- 545

-535

=530

=525

95
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

William Lenis & Associates. irc.

ROCK LOG - Boring No. B-1024

5 -
=3 (&} =
gl (2] |2 HEHIE 5
= S S Q 5 = o 3 g 5 'E‘_ 2 g
S|z | % | 2(z2 5|8 |58 g S
Bls|8|2|8|elag 8184388 |3 | £%
gl |2|dlel|EBS&a | @ Lithology Remarks e
95 5.1 lsurface, 3
22 icit
117 |50|100 oating 4
E = 520
E R3 =
to
E R4
100 - 50
4 18 5—5 100 .
=515
F W
105- 4
319 |2 1100 e ____ ]
5.0 LIMESTONE (micrite) interbedded with shale;
limestone is medium gray (N5), shale is grayish = 510
| R3 biack (N2); fresh; medium strong to strong; .
to occasional vugs and vertical fractures filled with 3
R4 sparry calcite; some stylolites
110 - 106-121 feet: shale is 0.1-2 cm thick, wavy
5.0
4 20 5.0 100 .
E - 505
_ Fl 3
115+ D .
2.0
421 50 100 4
=500
R3
to - ]
\VerBj, 15,
R4 H:, ;parw 3
2] | b :
£ 22 | 545|100 2
5.0 - 121-136 feet: shale is 0.2-3 cm thick
- 495
[ 8i, 10, He,
F — calcite 3
1254 .
5.0
423 5.0 100 .
E =490
. R3 " Fa, 10, P,
to sm ]
R4 1ICKENSIdGs -
130+ -
5.0
424 50 100 4
E - 485
. e L
135 -
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC WA ROCK LOG - Boring No. B-1024

i
William Lenis & Associates. nc.

{feet)

5 -
= o =
3 < 2 g ?g 5 =
Sls|8lal|8lgl.oBlE |28 |2 2
= > = o3 o =
5| 8|2(5(5/25/ 218588 |2 S
Clg|le|=l2!H|ef553588 | o Lithology Remarks .
135 50 [Fa, 10,
25 {22 (100 slighl - .
5.0 plickensides - 136-151 feet: limestone is 2-20 cm thick
ines - 480
R3 former
E to lsurface
k R4
140 - 0 -
5.0
426 50 100 A
F 3
145 - 0 i =
5.0
327 £0 100 =
R3 3
to
R4 ) ‘ =
150 - 3
328 |42 08 e , ]
5.0 - 151-171 feet: shale is thin 0.1-0.5 cm thick, wavy
= ' - 465
Ve or .
E He-Bj, 3
F — kealcite infil
155+ 50 D A
429 50 100 3
E - 460
3 R3 -
fo
: R4 3
160 . ' 3
5.1
430 50 100 =
E =455
E 3
165 - 0 3
5.0
4 31 50 100 3
E =450
E R3 3
to
E R4 -
170 0 4
5.
232|575 (100 3
5.0 -171-172.8 feet: zone with virtually no shale
: F 445
R3]
E 2.0 -
33 |57 1100 to
175 20
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

pﬁz}

William Lettis & Assoctates. inc.

ROCK LOG - Boring No. B-1024

=] o
< o z |z =
3 © . Z | &
% o 5 =) % £ o 5% é"g 139,, '§-
£ > £ |2z k=] = L)
gl | = |28 8|56 ad | & Lithology Remarks =
175 R4
i Boring terminated at 175.4 feet =
NOTE A: Water level data . 440
Date - Depth (below ground surface)
5/14 - 8.7 feet
5/15 - 29.1 feet
180+
=435
185
= =430
190 -
: - 425
195+
=420
200
E =415
205
E =410
210+
- 405
215
Page 5 of &



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

ZMACTEC

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

or
William Lettis & Assaciaizs, luc.

SOIL LOG - Boring No. B-1025

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532823.2 N; 6285679 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
: M Bl 37107
= 2 o 8 S i‘é' 2 Reviewed by / Date p3) C $-(3~ G/
£ £ % £ > & | 3 § - | @ <
sl o| gelse Q| 21~ ]| 2S5 =
SlE| B SE185/ 8|5 |8l2|58 53
I3 8|58 |2E| 2| 2|53 (82 e Lithology 00 Remarks e
0 7 CL CLAY, yellowish red (5YR 4/6), dry,
E %¢ stiff, trace sand (Fill) 3
S g ° / 615
Y1l s %
E /// 6134 _ _ __ _ _ . __ _____ ____35 ]
3 SPT 3 CcL CLAY with medium coarse sand, £
2 4 12 strong brown (7.5YR 4/6), dry, stiff 3
7 (Filt) E
53
E $09 _ _ _ __ __ ______ _ ____ 60_ 3
SPT 2 CLAY, tan orange (2.5YR), moist, E
3 3 2 11 medium stiff, trace sand (Residual) E 610
E 3 3
3 608.9 8.0 3
CLAY, grayish brown (10YR 5/2), 3
3 JlspT 1 moist, medium stiff 2
E 2 |12 3
4 4 ]
104 3
E 605.9 11,0 3
SPT 12 clayey SAND with gravel, gray (10YR 3
E 5 14 6 5/1), dry, medium dense (Residual) £ 605
3 13
E 603.4 135 3
3 /lspT 7 clayey GRAVEL, gray (10YR 5/1), E
g | 29 |16 wet, dense (Residual) SPT refusal at 16.0 feet (25 E
153 17 601.9 150 | blows/0"). Auger requal at E
E 14.0 feet. Continuation of
3 borehole description inrock ¢
fog.
E =600
20
; - 595
25 -
E : 590
30 2
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468g§1 299
Z i . . -
ZMACTEC LA ROCK LOG - Boring No. B-1025
William Letis & Asciates, Inc,
Drilling Method Boring Location Coordinates; AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532823.2 N; 6285679 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
Y A
k=4 “ - - ™
= 5] z |2 E Reviewed by / Date DSC 3-13-Q7
g < 4 S (S5 |3 5
Sl §lclElgl.oBlE |52 £
= L o= o = =
S| 812!5|8|35/25488 % &g
lgici=|=|6B|lel=E8a6a | S Lithology Remarks u=
15 1 0.3 0 CW|R2 LIMESTONE (packstone); medium light gray (N6)
- 1.3 to | to with strong brown (7.5YR 4/6) sail; slightly to =
| SWR3 completely weathered; moderately strong to very 600
weak; fossiliferous; 0.1 to 0.3 feet soil pockets
HW between 15 and 20 feet
5.0
32 50 28 | to |R3
: Mw
20+ - no fossils below 20 feet Good to fair fluid return
E throughout boring 3
k - 21.3 feet: increase in shale interbeds to 30% 595
E 5.0 SW | LIMESTONE (micrite) with interbeds of shale;
33 |50|8 r|R3 micrite is medium light gray (N6) and shale is
253 medium dark gray (N4); slightly weathered to fresh; X
5 - shale beds represent 30-70% of rock mass
i, 5, Pl, -
S]l. Ti
E - 590
; 5.0 sw ]
34 50 98 to F R3
30: 30-75 feet: shale beds are moderately thin to thick
with spacings of 0.1-0.4 feet
; ) _ . - 585
- trace bioturbation
50 sw
5150| % |toF|R® 1
35+ C 3
o, 85, 3
Wa, Si, Op
. - 36.5-38 feet: predominately calcareous shale - 580
3. |50] or |SW
3 6 |50] B jor|R3
IBj. 5, P4, :
40+ FII e
=575
1, |50
37 50 94 | F [R3
45«
. =570
5.0 SW
38 50 84 to F R3
50- =
= 565
5.0
9 50 100 F |IR3 | .
55 Bj, 5. Pl, =
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-24-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

William Letis & Associates. Inc,

ROCK LOG - Boring No. B-1025

=] =
e Q =
B |3 2 5135 |3 5
= . <l = | = =g £ o o
s/ 2121282 (5|z2/8[E |E2 | ®© B
l=|8|2|5|2l58 218488 |3 53
al 3| O | S|P S0 20 @ . oo
x|le|l=|2|a|sF|3B86a |0 Lithology we
55 S, Op
- - 560
210 50 100| F |R3 3
60 - shale beds moderately calcareous (HCI reaction) ]
- 81.3 feet: rock becomes moderately strong to - 555
strong
R3
311|28|100| F |to 1
R4
65 - 3
- 550
E R3 4
$12[231100| F [to ]
: R4
70+ —
- ) =~ 545
Bj, 10, PI,
3.6 R3 WSJI Ti
313 37 971 F ito
' R4
75 - -
Boring terminated at 75.0 feet
; NOTE A: Water level data ]
Date - Depth (below ground surface) =540
6/11 - 14.0 feet
6/12 - 10.2 feet
80+
- =535
85-
=-530
90- 3
=525
95 3
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-14-07.GPJ WLA.GDT 3/19/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Proiject; 646§061 299

WLA-E5- SOIL LOG - Boring No. B-1025UDS

Willtam Leltis & Associates. Inc.

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 ., J- Hoeft 8/20/06
— -
3 glE 4/ tie )/}/6’7
o3 . gl ] ) - i R e
z g vg' e8|z 2 Reviewed by / Date pSc 3-290-Q /
£ =N PSR - =T I I R §
slele | Es18gC 8|5 | 8|5 T
a8l 2| g2 |88 8|els|3|E9Q 3%
olgl s | £ES8 |88 82 &£ |39 i ne
w G| S |xE] B[ I |0 |35 |2 g 6.9 Lithology 0.0 Remarks =
03 cL CLAY, yellowish red (5YR 4/8) to . 3
E strong brown (7.5YR 4/6), moist, stiff E
(Fill) E
-615
46/ E
25 |PRM | Bulk sample obtained 1-5
feet E
53
; |08 _ _ _ _ _ _ o _ _ ______ _ _&0_ 3
EW“RAB CL CLAY, tan orange (2.5YR), moist, : 3
3y medium stiff (Residual) Bulk sample obtained 5-10 £ gqg
: feet
608.9 8.0 E
GSZ CH CLAY, dark yellowish brown (10Y r
ub 21.6126.8 76/ |H SG 4/6), moist, stiff, few manganes 3
1] P12 B4 fuc | ers  nodules U L
103 CN CH CLAY with gravel, light olive brown bottom of sampling tube was
(2.5 5/4) with greenish grey (5BG bent
- 6/1), maist, stiff, limestone gravel E
7.2 6053 116 )
Boring terminated at 11.6 feet ggtgtom of sampling tube was £ 5no
15 3
e 600
20 -
=505
590
30 3 E

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

ZMACTEC

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

W SOIL LOG - Boring No. B-1026

Associaics, Ing,

William Leths &
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533363.2 N; 6283194 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 L J. Hoeft 5/10/06
o 7 A P IR o
- = f v
2 gl //g// Sco PTECT
- =32 NS
z g | o8 EiEie Reviewed by / Date DSC 3-1%-q7
% S 8 < £ % o
=1 FlSs (2 Sl 210 a1y S
clele| Bg el |- | 8| 5@ T
BIE| E| 85|86/ 21512|2|58 8%
cls s| Szl 2158|5382 6086 Lithology o Remarks W
03 WL SILT with sand, dusky red (2.5YR
E 3/2), moist, stiff (Residual)
hevE ey o0 ____ 26_
3 1 : CL CLAY, red (2.5YR 4/8), moist, very
3 stiff to hard, gradational contact
3 (Residual) E
5_: - 5 feet: Color changes to red ;
3 (2.5YR 4/8)
FPCME 62.4 -
2 - 7.9 feet: Sharp color change to 3
yellowish brown (10YR 5/6) 600
10% E
E | Se81 105
3 CME CL gravelly CLAY, yellowish brown
el I 19.2 (10YR 5/6) with gray (2.5Y 6/1) along :
E 6.4 fracture surfaces, dry to moist, hard E
E O mrod .\ (WeatheredRock) — %=1 12-13 feet. augered before
E X interlayered clayey GRAVEL and attempting CME due to
i RICME 108 A gravelly CLAY, clay is yellowish difficult drilling
3 4 ’ % brown (10YR 5/6) and limestone is
i flspr| 13 ;2 medium gray (N5), moist, very dense SPT sampler driven 6 inches £
153 /5a,| 10 |228 %0 beyond test depth E
i/ |5B| 20 :% E
E L5 SPT sampler driven 6 inches [
i /ISPT| 14 + (¥ E
3/lea,| 16 |16.8 & beyond test depth E
i/ leB| 18 :;g 2
SPT| 16 {144 ;P SPT refusal at 18.7 feet.
T 7A 5002 a B 187 | Casing set at 18 feet, £ 590
E Continuation of borehole
E description on rock log. E
20 E
- 585
253 3
E E 580
304 ]
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

WLA

ROCK LOG - Boring No. B-1026

William Letiis & Ass nc.
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 Compieted
PVC: 4.5 inch O.D. / 18 feet Vertical J. Hoeft 5/10/06

Mz/é o T VRE
= : . > 1T Ay
g S zlz_ | E Reviewed by / Date | 5C 3-1%-47
3 s g L2 128 |2 <
cls|Elal2|sloeBlE |EE |8 g
8l s18125 238218488 | 3 &3
gl x=|Z2|&|eRSBSa8 | o Lithology Remarks =
1 180] go swl | LIMESTONE (micrite with minor wackestone) with
30 to F|R3 shale interbeds; limestone is medium gray (N5) : -
20 R and shale is grayish black (N2); fresh to slightly I:ISrsot ;:orte run begun at
weathered; medium strong; strong HCL reaction A reel
Poor fluid return 3
3.9 swW - 18-46 feet: shale beds <0.01 feet thick with 3
2 39 72 to F R3 spacings of 0.1 feet, wavy, irregular
; ' = 585
25+ -
PA
E " Bi, 15,
Wa, SI, Ti -
6.1 SwW B, 5, wa, -
3 6.1 92 toF R3 sJ[, Ti 580
E 28-50 feet: Good fiuid
30 return -
3 \?\j/;,?cs)'m‘ - 32 feet: vertical fracture, crystals formed along =
E 5.0 SW ,.;[ 0 fractured surface
14 50| |oF W, S, T ) ) ) =575
D | -34feet: increase in shale beds, thin (<0.1ft) =
g Bj, 85,
35 V\Jla, s Ti - 35 feet: vertical fracture .
R3
llo, 85, 4
E Wa,
Sm-sl, Ti 3
E 5.0 Sw PA - 38 feet: abundant shale beds (20%), thin < 0.1
15 150|7|toF foet (@0%), =570
40- ]
i BBi, 10, ]
M, SI, Ti -
5.0 SwW
6 50|88 |toF - 565
45 - - 44 4 feet: calcite cement, slickensides along 3
R3 fracture surfaces 3
o p | | CIMESTONE (wadkesione): medium gray (NB), ]
: ST fresh to siightly weathered; medium strong
4.0 SwW Bi. 15, PI, -
27 | RN ISm, Ti
4.0 toF 560
S0 "’2,"%02,% Boring terminated at 50 feet 3
NOTE A: Water level data =
Date - Depth (below ground surface)
5/16 - 4.3 feet 3
5/30 - 7.0 feet - 555
55+
- 550

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
HMACTEC WLA-G SOIL LOG - Boring No. B-1027
Willlam Levtis & Asmci’a::; inc,
Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Holiow 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 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
77 P
5 = el 31505
z S
@ = | =2 i P2
= P o s 5| =2 Reviewed by / Date PSC 3-(3-a7
a S| oG € E =
£ Z18E > (681318 e g
cle|l o oeijsq| Q| 2|~} B8] %% g
=5l & Ed (20 5 o R A e S
SlE| E| 8285/ £|518|2/|%8 38
I3 G| Sa|eg 2| % |8 |5 |32 eons Lithology . Remarks e
03 CL CLAY with limestone gravel, brown
(7.5YR 4/4), moist, medium stiff, E
1§ CME 26.4 \eo7a CFI 15 E
3 1 ’ CL CLAY, reddish yellow (10YR 7/6) to E
brown (10YR 4/3), moist, medium
3 stiff, some mottling of light gray 3
E (10YR 7/1) (Residual)
605
CI\ZAE 49.2 603.1 5.5
ML SILT, light olive brown (2.5Y 5/3), 3
moist, soft (Residual)
601.6 7.0 E
CL CLAY, light olive brown (2.5YR 5/3),
moist, stiff to very stiff, few 3
E manganese nodules (Residual) 3
E 600
2% lcviel 58.8 3
3 ' - 9.8 feet: color changes to yellowish
brown (10YR 5/6) mottled with red E
597.4__ (10R 4/8) and light gray (10YR 7/1), 11.2
abundant manganese nodules SPT refusal at 12.4 feet. 3
—— Rock core casing setat 11.0 E
SPT] 11 172 e sseo  POssibly limestone rubble 124 | feet. Continuation of :
\ 4 J\50/2 borehole description on rock
3 log.
- 595
£ 590
209 3
585
25 3
- 580
302 E

Page 1
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

¢4
William Lettis & Associntes. Ine.

ROCK LOG - Boring No. B-1027

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 15327559 N, 627608.5E 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 5/1/08
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 11 feet Vertical M. Osborne 6/9/06
7 7 -
/M,Mv F10
= 3 > |2 E Reviewed by / Date 5C $-(3- 07
3 = 2 S {55 | O c
Sl sl Blalslsl o BlE | £ £1le 8
ES] c | Dl Sl | & 9 B
§1S12|2|5|8/55218488 |3 23
Sl |x=|s|a6(=f3RSa8 | S ) Lithology Remarks W=
LIMESTONE (wackestone) interbedded with Core Run #1 from 11.2
calcareous shale; wackestone is medium gray (N5) -13 feet: - 595
E 33 SW R2 and shale is medium dark gray; slightly weathered Recovery=1.2"1.8',
2 |55197 to to fresh; effervesces strongly in HC! RQD=19% -
15+ 3.3 toF 70
, R3 ) Weathering= SWioF, £
E - 11.2-13 feet: abundant calcite-filled fractures Strength=R2 to R3
i - 16.3-21 feet: some calcite-filled vugs and sand Driller uses 2 water 4
size openings tanks at 500 gal 3
- - 17.4-17.7 feet: cavity capacity each. No
131421 F recirculation. Drill fluid £ 590
5.0 white to light gray. 700
20+ i, 10 psi down pressure.
R2 Wa, SI, Ti fluid loss at 17 feet
E to ’g.' %Q, Pl possibly associated
T - . 4
; R3 B 10, D with cavity
Wa, Ro, .
4 152060 =N poor fiuid return 585
b 50 Wa, S|, Ti
Bj. 15, Pl ,
25 - IS, Ti '
Bj, 10, :
£ H Wa, SI, Ti ]
i, 10, 3
50 /a, SI, Ti 580
15 |55 91 L%E,Q -
5.0 r’ . ST X
30
| R2 2
to - 31-45 feet: calcite-filled fractures (0.02 feet thick) =
E R3
o 19 P - 32.6-35.0 feet: very finely laminated beds ]
is %-g 80 e 20 I - 33,4-33.8 feet; closely spaced fractures, possibie =576
: T fault with slickensides at 33.8 feet
35- i
F }—- 36.3-37.3 feet: packstone =
5.0 =570
7 £0 100
40- R2
: to E 3
R3 X
E rig chatter at 42 feet,
drill fluid fight gray, 900
isg g.% 100 psi down pressure - 565
45- Lﬁ ]
F -
15 4
9|16 R3
k Good fluid return, =
410 ;——?— 81 brown to white, 800 psi 560
50 i down pressure
Boring terminated at 50.0 feet 4
NOTE A: Water level data .
Date - Depth (below ground surface)

Page 1 of 2



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

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

Z4MACTEC LA

William Letis & Associates, Inc.

ROCK LOG - Boring No. B-1027

= -
= (&) =
A 2 REE :
o g §laol|2|gl.o Bl |28 | & =
= = sci = o =
ElS|81215 525218858 |3 g8
gle| 2|2 |dF|ef5@aSas | o b
: : 5/8 - 3.0 feet
5/9 - 4.0 feet 3
E 5/16 - 7.2 feet 555
55- 8/6 - 4.0 feet
= 550
60- -
- 545
65- ]
- 540
70+ ]
535
75-
=530
80 3
525
85+ -
=520
90-




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

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
LN H
Z - . -
Wittiam Letiis & Associstes, Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532272 N; 6283146 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 4y, J Howard 5/30/06
- —
- — = / 37 e S
. Ts ALl 5772
¥ = | 2 A A b R i
= 0| 5 § S| =2 Reviewed by / Date DS C ; l >-0 7
8 S| 28 IR ‘ 5
= o= S| 2 o | =9 S
clel e feleg Q| 21|85 B
sl2e|lgg|gg|le|ele|e|Eg 3%
Rigl g1 28|22l &E| £ £|£!|3BY ; o
0 | G| oo|(eEl S| T |05 102 gus Lithology 00 Remarks
oL [-8%.7n ASPHAl..T ' n02 |
E CLAY with sand, yeliowish red (SYR
SPT 8 4/6) to tan red brown {5YR 4/3), dry 3
3 1 6 |18 to moist, very stiff to stiff (Fill) E
E 6 E
3 5 3
/57 5 |18 :
53 8 : - 620
E 619.4 55 £
E 744 SC SAND with clay, reddish brown (5YR £
PT 5 2 4/4) and gray (10YR 5/1), moist to
3 s 3] 18 7 dry, medium dense E
E 3
E 18 7 .
E 616.9 8.0 E.
3 CcL CLAY, strong brown with gray
3 SPT 5 mottling (7.5 YR 5/6), moist, stiff to 2
/174 6 |18 hard, trace sand
103 8 615
spTi 4 ‘
3/ 1 s 554" 14 6128 12.1 £
3 \ ! T 8121 l___I_IVI_EETBEE_(w_ea_ﬂfr_e_d_roEk)_ _ __ _ 128 | SPT refusal at 12.3 feet. E
3 Auger refusal at 12.8 feet. 3
Continuation of borehole 3
3 description in rock log. 3
154 =610
204
253
303 : 505
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ROCK LOG_MFC_WLA _REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC ROCK LOG - Boring No. B-1028
Willism Letis & Associales, Ioe,
Drilling Method ' Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1632272 N; 6283146 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

//I///{?/{// 1:' Fare7

= 3 2 |2 £ Reviewed by / Date PSC 3-13-07
g 3 g 5155 |3 5
=l s g ol @l|s o B % ‘E‘a =y 2
S1tls|e|5!|5135 284883 °5
Q = Q o A= C'g’) £|l28 29 iy Lithok L_I.Ig
|l | ®|5|6|e-|SpS8a | o ithology Remarks
K LIMESTONE (micrite) with interbedded shale;
39 22 32 ISW|R4 medium light gray (N6); slightly weathered; strong
22 IBi, 5. P, S - shale beds moderately thin to moderately thick
15 every 0.1 feet, clay filled seams 0.2 feet in Run 1 -610
E - fresh to slightly weathered, shale beds moderately 2
thin to thin every 1-2 feet
E 5.0 Sw
2 | =5 [100 R4
3 5.0 toF . 5,1, .
20 =605
- =i, 15, P, ) -
|_isl -slightly more weathering
E 5.0 B, 5. Pl, § -
3 | 25| 94 |[SWIR4 R). 5. PL.$
. 5.0 3
25 =600
- 26.1-28.8 feet: fossiliferous ]
34 50| 9% SW R4 i -
Bj, 5. Pl, S 3
30 - shale beds are thin to moderately thick occuring 595
every 0.1-0.4' 3
5.0 Sw ]
5 150|"0F B ]
=590
35 RS - shale beds are moderately thick occuring every
E 0.1-0.3"; filling bioturbation areas 3
R 553_8 100 - fossils and bioturbation at 37-38.6 feet ]
. - 38.1 feet: Calcite crystals -
"8I, 10, P1,
| ISl - 585
40 F - shale beds are moderately thin to thin
] 5.0
7 |5¢p|100 R5 3
- 43.2-46.9 feet: fossils and bioturbation 3
45 - 580
8 (201400 B 6. PLS| i ET AR E T T T T T T T T T o T ]
k 5.0 S LIMESTONE (packstone) with interbedded shale; -
light gray (N7), fresh; very high strength; shale
E lgj, 10, P, beds thin to moderately thin occuring every 0.4-0.1
50 F R4 Ro feet - 575
[V-50.2:534 feet: fossiliferous _ __ _ _ __ _ _ 4 .
LIMESTONE (wackestone) with interbedded shale;
19 50400 medium gray (N5); fresh; strong; shale beds 3

Page 1 of 2



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

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

ZMACTEC

William Lenis & Associates, Inc.

ROCK LOG - Boring No. B-1028

Depth (feet)

Run No.

Recovery / Cut
Strength
In-Situ

Testing
Lithology

% RQD
Weathering

Discontinuity
Discontinuity
Description

Log

Geologic Unit

Lithology

Remarks

Elevation

(feet)

55

o
=

10

182

(o]

o
=

65

11

n
o

o
[=]

70

(5]

[=]

o
=}

i

o

—

o
a

14

|.U’

(=)

o
o

85 1

315

o

|.

(e

o
o

16

N

[Cs]

W
o

8

Bj, 15, P,
Isi

Lo, 80-90,
St, Ro

lo, 70, St,
Ro

Ve, 60, St,

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
Rstrong

LIMESTONE (packstone) with shale beds; medium
light gray (N6); fresh to moderately weathered;
strong to medium strong; shale beds fiflling
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'

), 10,
Wa, S|

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

IBj. 15, PI,
]

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

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

85 feet: Replacement
rig used to continue
drilling. Damage to
downhole tools. Boring
was terminated due to

equipment malfunction.

¥

=570

- 565

- 560

- 555

- 550

=545
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

William Lelus & Assoctates. juc.

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468961299

SOIL LOG - Boring No. B-1029

ZMACTEC

Drilling Method Boring Location Coordinates: AL State Grid {(ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533050.8 N; 628111.8E 35.9 feet
Drilling Contractor (Drilier) 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

4‘{,{5{%/& S

e | T
z B - .
o o = |2 . ] RN N
= Q| 5 %’ 8 £ 2 Reviewed by / Date D 5 C % { j' < 7
SAREHE IR £
@ - [ & =
Elele| 52|58 a8 |5|%|°8 H
Bls| 5| 228|888 |28 |&|&|3BY . ne
Sl P | SmjeE S| 20| 3|02 6126 Lithology 00 Remarks
03 oL CLAY, strong brown (7.5 YR 4/6),
moist, very stiff, trace manganese E
7 nodules
/P 7 hira 3
E 10 E
E £610
9
/15T 10 Ja2 1
5 - 12
606.8 58__| Auger refusal at 5.8 feet. E
3 SPT refusal at 5.0 feet (580 [
blows/0"). Continuation of  E
3 borehole description in rock E
tog. E 605
10 :
£ 600
| 505
20 3
- 590
255
: 585
30 5
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

Willinm Letiis & Assnciates. inc,

ROCK LOG - Boring No. B-1029

Dritling Method

Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
1533050.8 N; 628111.8 E

Total Depth
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: 4.5inch O.D /5.8 feet Vertical J. Hoeft 7/9/06

N el # 5 F
g 3 = |z E Reviewed by / Date DS 2-12-Q7
2 3 g s |25 |2 5
cls|8lg|2 5.8 25|58 2
- 3 = c| O = fary
5515|121 3|8%5/ 2184382 |3 58
Clegle| = |2 |8 |=25BRS68 | o Lithology Remarks H=
E LIMESTONE (micrite) with calcareous shaie
- 30 SW L1 interbeds; micrite is medium gray (N5) and shale is 3
1 ﬁ o8 toF R3 B;.azg,l Ti dark gray (N3); fresh to slightly weathered; medium - 605
E ’ o strong; strong HCL reaction; shale beds are wavy
E with thickness <0.01 feet and spacings of 0.01-0.15
feet
10+
; 49 . 4
| 2 |gp|98| F |R3 .
| =600
18- B, 15, - becomes fresh with occasional packstone 3
1, % | Flra ‘é‘l’aclfy‘ i, interbeds, medium biuish gray (5B 5/1) ]
Tai, 18, - 595
’ Wa, S|, Ti -17.8-19.1 feet: packstone bed =
20- -
| p | - 20.2-21.4 feet: smali burrows common {(0.05-0.1 =
4 3.3 100 F |R3 inches)
i 50 4
| - 590
25+ ]
- _S_Q 3
; 5 55|99 F |RS 4
; - 585
30+ ]
i, 10. _ g . 4
EN %_g. 100| F [R3 V\Jla, Sm, - _3 96_.3.1_' ‘}_.fe_et_ B_ac_k ﬂoﬂe_b gd _________ =
E K lop LIMESTONE (wackestone) with calcareous shale
interbeds; wackestone is medium gray (N5) and - 580
E shale is dark gray (N3); fresh; medium strong;
E strong HCI reaction 3
353 7 g_% 100! £ |R3 - 34.4-34.7 feet: packstone bed -
E Boring terminated at 35.9 feet =
; NOTE A: Water level data 575
Date - Depth (below ground surface)
719 - 14.0 feet
40+ ]
k =570
45- ]
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468961 299

Willam Lettis & Associaics, Inc,

SOIL LOG - Boring No. B-1030

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core {3") 1632718.7 N; 628688.8 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 5/11/06
7 2 .
3 Py N L f g )
s S %ﬁ%ﬁ;@“ FAYY
o3 =2 - : -~ §
= 2| o § g 3 2 Reviewed by / Date D $C ? - {2 - C}?
3 = g8 < _% kA c
£ =lesi> | 8 3| zl8 e
clel e 22l Q| B 8| 5@ Fo
SIE| E| 8585|815 18|2|58 5%
D3 iS5z |eE|2|E|B8|F |32 ar87 Lithology 00 Remarks we
0 ‘ sz I 6185 ~ ASPHALT n_02 E
3 757 clayey GRAVEL, gray, clasts are up grab sample collected at 1.5
,/ 24 617.2 _ to 1 inch in size (Fill) 1.5_| feet, CME coring begins
3 % CL CLAY with sand, strong brown below gravel
. 51641 (7.5YR 5/6), moist, stiff to very stiff, 26
3 7 <15% limestone rock fragments (1
/ cm mostly in crumbles), trace
3R CME 60 / organics (Fill)
ifl / CLAY with sand, reddish brown
53 / (2.5YR 5/4), moist; stiff to very stiff,
E / trace sand sized fragments of black Lowest section of CME-1
3 / mineral (possible manganese oxide) was extracted with difficulty
7 612.2 _ (Residual) ‘ 6.5 | from auger. 3
3 it ', \ - becomes very sandy / Complete loss of CME #2 E
E oMEl 4 GRAVEL, appears to be asphalt or E
3 2 4.5 2 fill cemented by calcite 3
_ ; 609.7 9.0
SPT CL CLAY with rock fragments (15%), SPT sample used to recover
10_§ 3 40/18"] 18 yellowish red (5YR 5/6), many black lost CME 2 E
sos.2__ fine grained nodules, limestone 105 | Practical SPT refusal at 10.5 £
3 \ fragments light gray (N7) [~ | feet. Continuation of 3
borehole description on rock £
E log. 3
E - 605
?
163
3 - 600
204 3
3 E 595
25 3 —
] 590
30 3 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ZMACTEC WL A5 ROCK LOG - Boring No. B-1030

William Lettis & Associats, Inc.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532718.7 N; 6286988 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: 4.5inch O.D/ 10.5 feet Vertical A. Tiliery 5/11/06
G e 57977
= 3 z |z £ Reviewed by / Date psC 3-3-a /{
3 = o s |55 | > 5
£] 9 5 [a) ® % - § ‘E‘ "‘E“a % “%
E= > £ el O = =
S 2181255155/ 2l8482 |3 8%
Cleg|le|=iz2|aed|SB63a88 |3 Lithology Remarks W=
i 5 wa LIMESTONE (wackestone); medium gray (N5);
33 4R’;,‘ Op - moderately weathered; weak to medium strong;
1 3—5 24 IMWIR2 ;. 20, bedding at 30°; wackestone is medium to fine
k : "‘E’;\j’aag'- On grained with closely spaced 1 mm clay layers 3
Wa, SI, O 10.5- 10.9 feet: contains clay infilling and . 3
: bo 40, | gravel-size fragments ch'“'d r'e;turpbgo_od 605
15 ‘(')V:’Ro‘ - 14.5-16 feet: fracture zone, becomming stightly to rougnout boring ]
Bj, 10, moderatel thered 4
45 MWIR2 V\Jla, 81, Op rately wea
2 50 42 | to | to i, 10,
3 . SW|R3 Wa, Si, Op
Lo, 80, PI
E g;{cgﬁe 17.6-18.2: no recovery
= rone 2 600
14.5-16'
20
- 4.8
; 3 50 96 |SW|R3
E B
E - 595
25+ ]
3.4 50 100| F T3 LIMESTONE (packstone); medium gray (N5); 3
50 0 fresh; medium strong to strong; bedding at 30°,
£ R4 wavy irreguiar clay beds
k = 590
30- 3
5 29100 F | -
= 4.0 0 = T ST AN T s i T T T T — —
: R4 LIMESTONE (micrite) with minor wackestone and 3
E interbedded shale; medium gray (N5); fine grained;
shale beds are < 0.1 feet thick with spacings -
101100( F |R4 0.2-0.5 feet
1.0/ - 585
149 | F (R4 .
3 -2 \Boring terminated at 35.0 feet /
E NOTE A: Water level data =
E Date - Depth (below ground surface)
| 5/11 -2.4 feet =
5/13 - 2.4 fi
; 2.4 feet 580
40+ -
=575
45+ ]
=570
50- =
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLLA.GDT 3/13/07

ZMACTEC

William Leitis & Associates, lnc.

SOIL LOG - Boring No. B-1031

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
T -
£ G g i )
S gk /Zz;’:% Gt ETFE7
= |2 £ 5 g 2 Reviewed by /Date  1J5C 2-13~qa7
£ e 8E > 1812181 =g - 8
cle o 2o (gl ©O | 21 | 2| &5 b=
glele|gglagle|dle|lelEQ 5%
g3 % SE |8 § g $181%5|3 g Litholo Remarks we
0 0|l »n | D0 (X< < | 0] 3 [vn=2| g69 9y 0.0
3 6167 n ASPHALT 0.2 3
E GC '3\ )05 3
E cL 1\ GRAVEL base rock [— E
i flser] 2 6153 CLAY with sand, reddish brown (5YR __ 1.6 E
3 1 6 [12.6 CH 4/4), moist, stiff, low plasticity (Fill) | £ 615
E 6 CLAY, strong brown (7.5YR 4/6), 3
3 moist, stiff, few organic matter E
3 2 E
/1557 4 |126 ]
E 6 3
5 - occasional manganese nodules E
5 - becomes yeltowish brown (10YR E
E 5/4), organics E
I/PETN 3 02 610
1 3
/5T 4 (132
3 9 E
10 605.4 105
E CL CLAY with weathered limestone £
SPT 19 grave! (0.1-0.05 feet), pale yellow
3/175| 7 |18 (2.5Y 7/3), dry, hard E 605
29 3
17 3
/1551 27 |16 3
38 E
153 601.6 158 | SPT refusal at 15 feet. :
3 Continuation of borehole E
description in rock log. E
3 - 600
20
E - 595
253
E E 500
303 3




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

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
#| \fxl\

2
- it

ECH

\3

Wiltiam Lettis & Assciates, inc.

ROCK LOG - Boring No. B-1031

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

7 7 - 5
//// ol FTEOF
- T
= S zlz. | E Reviewed by / Date DSC 3-(3-Q7
8 3 g 5155 |3 5
slo|SlalElgl.olBlE |52 | % =
E=] F o3 o5 c= ©
§lc|812|35(8135 218488 |3 . 23
CiEgle|=|2|F|ef[ZSBSEad | o Lithology Remarks w=
11108 o |swlr2 SHALE with packstone and micrite interbeds; dark .
1.0 gray (N3); slightly weathered; weak; micrite is
o, 70, medium gray (N5) and packstone is medium bluish - 600
7[\,3;,. L Ti gray (5B 5/1); shale is 0.05-0.35 feet thick with %
’ 4.9 swi Ej, 5, Wa, average spacing of 0.1 feet, calcareous
1257 loF R2 l, Op - Clay filled fractures and visible fossils -
' C | -16.4-18.4 feet: zone of high angle fractures,
20+ mechanical breaks and clay filled fractures =
- packstone bed is 0.5 feet thick, medium grains 4
= 595
R 5.0 1001SW|R2 aee " Biive, 10, LIMESTONE (micrite) with interbedded shale; .
5.0 1",."Wa» sl medium gray (N5); shale bands are dark gray (N3)
25+ f to grayish black (N2); fresh to slightly weathered; 3
weak 4
- shale layers are 0.01-0.05' with spacing of
0.05-0.03' - 590
- clay lined fracture ]
4 |22]100 F |R2 5 1
301 :leal\,/lg\ ,5'Ti i
[BifMe, 10,
Wa, SI, Ti
|_IgjiMe, 15 .
Wa, $, T 585
36 Bj/Me, 15 3
5 ﬁ 100| F |R2 W, S Ti - 33-35 feet: multiple vugs, range from 0.05t0 0.2
feet, nominal diameter \
35 - 34.5 feet: chert pod, 0.15x0.2 feet -
Boring terminated at 35 feet
- - 580
E NOTE A: Water level data : ]
Date - Depth (below ground surface) 3
40 5/26 - dry :
- 575
45+
=570
50 -
- 565
55-
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

Willizin Leuis & Associates, inc.

SOIL LOG - Boring No. B-1032

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

1533054.2 N; 6282548 E

Boring Location Coordinates: AL State Grid (ft)

Total Depth
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

4%/%&/@ 7907

S > F ;
z |5 5
o ] put = . T y A B S
= g 2 §| =2 Reviewed by / Date DIC %-(2-q /
8| | & 82 AR <
= = o= |2 o © > 12 S
slele| 28183 S| 5| 8|5 -
SlB B 88|85/ Bl |E|2 |58 5%
818 & g |lo21 81 8| £ & |38 (g . o
| F | SojeE]| 5 | O | T |2 a3 Lithology 00 Remarks
03 Wi SILT with sand. yellowish red (BYR
4/6), moist, stiff, trace manganese 3
2 nodules present '
3/18PT 4 |18 [17.4] 3 |esz ]
3 1 5 23 3
3 609.5 35 ?-61 0
3 SPT 6 51/ CH CLAY with sand, mottling of E
E 2 9 18 |21.9 32 GSzZ yellow(10YR 7/6), moist, very stiff,
5 10 some relic structure evident 3
7
1/PET 10 |18 ]
12 3
3 - 605
VA IREET: 1
E 17 ;
10
10 ]
/PR 11 |8 ]
13
3 lego0 _ _ _ 80 E 600
E CL CLAY, yellowish brown (10YR 5/6)
3 SPT 10 mottied with light gray (10YR 7/2), E
11 |18 dry to moist, very stiff to hard, trace
15 6 15 manganese nodules 3
SPT 10 - presence of weathered limestone 3
E 11 |18 fragments below 16 feet 3
3 7 E
3 23 E
3 | 8980 . ___.__ 180 L 505
CL CLAY with gravel, yellowish brown 3
3 SPT 14 (10YR 5/6) mottled with light gray 3
E 8 11 (96 (10YR 7/2), moist, very stiff, increase E
11 in limestone fragmentation with
20 depth 3
E SPT and auger refusal at
218 22 1 91,0 feet. Continuation of 3
E borehole description on rock
log. 3
3 £ 590
3 : 585
304 ;
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

AMACTEC

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

ROCK LOG - Boring No. B-1032

Witliam Lettis & Ass
Drilling Method Boaring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1633054.2 N; 6282548 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

4/ AR

-— ad . o)
= 3 - z |z, | E Reviewed by / Date D.f(, 303~ Qy
g | > ‘g = 5;42 ,Eéi 2
£ 2 219l 25|z2 8IE €8 g’
§1c1812|5 |8l55/218482 | §
Dle|ed|=|2|B|ef|3BSad | o Lithology Remarks
‘E. LIMESTONE (micrite) with calcareous shale Rock coring began at
E j, 5, Wa, . A . . J !
m, Op interbeds; micrite is medium gray (N5) and shale is 21.2 feet with casing
dark gray (N3); fresh to slightly weathered; medium set at 21.6 feet.
1 4.7 20 SW R3 strong; strong HCL reaction . Fluid return good
5.0 toF - 23.2.28.5 feet: shale beds are < 0.01 feet thick throughout boring
25 - with spacings of 0.05-0.15 feet, very crystalline,
contains spars
- rock weathering becomes fresh
; 49 sw
32 150! 98 |pF|R3 - 28.5-42.2 feet: shale beds are < 0.01 feet thick
i, 5, Wa with spacings of <0.02-0.1 feet, 30% shale
30+ el T
j, 10,
We, SI, Ti
§ 5 (51
33 50 100 F |R3
35+
5.0
4 29 100| F |R3
40-
D
- 42.2-45 feet: shale beds are <0.1-0.3 inches
5 5.0 s F IR ;. 10, thick with spacings of 0.5-1 inch
5.0 9 3 g\'/a,1 §|, T - 43.2 feet: rip-up clasts of 0.03' diameter
45'. V\Jla §|, Ti
oy - 45-47 4 feet: irregular, discontinuous bedding
E j. 5, Wa,
IsI, Ti
E - 47.4-49 feet: shale beds are <0.1-0.3 inches thick
6 % 99| F Ir3 with spacings of 0.5-1 inch
E ' - 49-57.5 feet: shale beds are <0.01 feet thick with
50 spacings of <0.03-0.1 feet, wavy
E 5.1
7 |55 |100f F [R3 1Bj, 15.
4.9 V\J/a, SI, Ti,
’ 55- Kalcite-line
E I (8% o | CWESTONE (micrite) medium gray (NB): fresh; ~
8 5—0 97| F |R3 Bj, 15, medium strong; minor calcareous shale interbeds
; ' Foisws | [Present, hairline thin, stylolites; 2% shale
60 - {j Ti . LIMESTONE (micrite) with calcareous shale
Is interbeds; micrite is medium gray (N5) and shale is

Elevation

=575

-570

- 565

=560

=555
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299
3

ZMACTEC WA ROCK LOG - Boring No. B-1032

William Lenis & Associates, tne.

=1 -
= o =
3 = 2 ? % 5 :C> =
cls|8lalBlsl.oBlE €5 | 2 s
Slz|z|lol<s|2z8 9815 |55 | 98 G
| < o 4 < | o|rHl 2 8 ol 8 2 (<] o8
al 3| e O | =[(PB S|128 20 i} . IngY
|| ® |2 |w|lef|3B08a0 | O Lithology Remarks w=
dark gray (N3); fresh; medium strong
’ 33 5§i T - 59.2-61.5 feet: shale is < 0.01 feet thick with 3
E 51 |_fra st H average spacings of 0.02 feet; 20% shale . 550
9 |55|100| F [R3 B 5 Wa,
3 ’ - 61.5-71 feet: shale beds are < 0.01-0.05 feet thick -
65+ with spacings of 0.01-0.25 feet, 15% shale -
- 64.6 feet: calcite layer 0.01' thick shows
slicken-sides 3
E 5.1 =545
10 50 100} F [R3 ]
; Bi. 10, 4
70 V\J{a, SL T,
e - 71-76 feet: shale is wavy with diffuse bedding, 3
E possible bioturbation, 25% shale -
h 4.9 - 540
] 11 5.0 98 | F |[R3 -
75 -
- 76-84 feet: shale layers are < 0.01 feet thick with 3
spacings of 0.05-0.3 feet =
b 5.0 =535
312 50 100{ F |R3 ]
80 o, 8060°) 1y | - 80-81 feet: high angle joint with staining along 3
We, SI, Ti, fracture -
Istaining
11333 02| F [R3 530
; | SHALE (calcareous); dark gray (N3); fresh;
85 - medium strong; 50-55% shale
i - 84-84.7 feet: prominent shaly zone 3
- 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
= 5.0 =525
315797 F IR uy - 88.3-89.2 feet: shale beds wavy, stylolites
[Bi. Op beginning to form, rip-up clasts
90+ LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
| : | dark gray (N3); fresh; medium strong 3
eor 211 [\ 91.8 feet: siickensides; 0.2' thick shale bed /1
; 52 lickensid LIMESTONE (micrite); medium light gray (N6) to =520
E 15 50 100| F |R3 medium gray (N5); fresh; medium strong; micrite is
very crystalline with stylolites; contains spars
95 4 . 4
|~ interbedded SHALE and LIMESTONE; micrite is 1
medium gray (N5) and shale is dark gray (N3), )
E 4.7 fresh; medium strong -515
; 16 50 94| F |R3 - 96.4-97.5 feet: micrite dominant, shale is wavy, -
~0.02 feet thick .
100+ —— -97.5-99 feet: 50% shale, shale and micrite rip-up -
E | clasts :

Page 2 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

HMACTEC

William tcttis & Associates, ne.

ROCK LOG - Boring No. B-1032

Elevation

(feet)

S byl
g < 2 £ €| 5
cls|5lal|al.elBlE |E2 1%
= 2 £ o= o =
Bl s|§(2 |8 2752888 |5
Cl2|le| |2 |&|el|5BS|ad | o Lithology
8, 15, Pl - 99-100 feet: micrite dominant with little shale
_pnTi ||\ 100-101.6 feet._shale dominant (90%) _ _ _ _ |
5.0 /gi 'So‘e LIMESTONE (micrite) with calcareous shale
17 29 87 R3 L-Wa, Sm interbeds; micrite is medium gray (N5) and shale is
/Tg“shed dark gray (N3); fresh; medium strong; shale beds
105 - 4‘;,-, 15, P, are <0.01-0.06 feet thick; 25% shale
sm, Ti
E j. 15, PI
Sm, Ti
E IBj. 10, P!
ISm, Ti
E Bj, 10, P
18 22| o7 R3 St Ti
- . 18, 10, P!
siTL
110 - lickensid: A
k 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
19 g—g 100 R3 LIMESTONE (micrite) with calcareous shale
- : interbeds; micrite is medium gray (N5) and shale is
115- 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
49
20 29 100 R3
1204
- 121-129 feet: shale beds are <0.01 feet thick with
spacings of < 0.02-0.1 feet, wavy, rip-up clasts
5.0
i 52 95.5 R3
125 4
122|23| 99| F |R3
’ - 129-144 feet: shale beds are <0.02 feet thick with
1304 spacings of 0.05-0.1 feet (with the exception of a
shale rich layer at 130-130.4 feet); 30% shale
1,550
323 50 99 R3
136+
24 |291400| F [R3

140 -

e
©

- 490

=485

=475



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

HMACTEC

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

William Leis & Associates, lnc.

ROCK LOG - Boring No. B-1032

Elevation

(feet)

5 =
gl 13 2 2 25| 3
= o 5 al @S o B £ -5§ L2
5 £ ||z 8l |EL 2
Els| 8| 2|8 |8\25|2|34 358 | &
Clégie|=|2|5|=85c8868 |& Lithology
|
325 280400| F |R3
’ - 144-166 feet: shale beds are <0.01 feet thick with
145 - spacings of 0.01-0.1 feet

; Bj, 20, PI,

E [Sm, i, .

E 5.0

| 50 100| F |R3

150+
5.0
5.0 100 F |R3
186 - bio, 60,

i Ma, S, Ti,

lwater
lstaining

E 5.0

; 50 100| F IR3

160 -

5.0

50 100| F |R3
165 =

k - 166-166.5 feet: shale-rich layer

E - 166.5-169.7 feet: shale beds are 0.01 feet thick

| with spacings of ~0.05 feet

5.0
; 50 100f F [R3
170+ SHALE (calcareous) with interbedded micrite;

E 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 <

49 0.01-0.3 feet; 95% shale
4—'5 93| F [R3 LIMESTONE (micrite) with calcareous shale
’ interbeds; micrite is medium gray (N5) and shale is
175- dark gray (N3); fresh; medium strong

E Boring terminated at 175.6 feet

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

6/24 - 14.7 feet

A - 7/18 - 15.2 feet

180+
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

AMACTEC LA

William Lettis & Associates, loc.

Project Name and No.: NuStart - Bellefonte COL Project; 64§!§\061 299

SOIL LOG - Boring No. B-1032PS

Drilling Method
Rotary Wash/HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft) Total Depth
1533056.3 N; 6282528 E

36.2 feet

Drilling Contractor (Driller) and Rig

Elevation (Datum NAVD 88)

Ground Water Depth | Date Started

MACTEC (Akins) / CME 550 513 feet See Note A 7/6/06
Sampling Method Borehole Inciination Logged by Date Completed
No sampliing Vertical _ J. Wesling 716106
“ / e
. T = : - GV
el gl ol 5lz|2 Reviewed by /Date ST 31307 _
£ PlgE = | &§12318| g s
clel el 8ejoql Q| 2= | 8|5 B
B|gl 2| s¢|88|&8|c|l8|lc|EQ S
Slala|cs|eg 8285|383 Lithot Remark we
0 ol | Sa (&[S Z |0 |5 02| g ithology 00 emarks
3 ' Boring is 3.75 feet from
3 B-1032
5_ Soil sampling not conducted. Refer
3 to boring B-1032 for soil profile. E
" E 605
10— E
153 -
; 595
203 3
3 592.1 20.9
3 £ 590
254 3
E : 585
E

Page 1 of 1



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

ZMACTEC

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

William Leuis & Associates, Inc.

ROCK LOG - Boring No. B-1032F

AV 4

S

Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1533056.3 N; 6282528 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 , - Wesling 7/6/06
VY e
- ra “2 - 77
= 5] =z |z z Reviewed by / Date DSC %-135-ay
g 3 2 S |55 |3 g
= s 5 a RS - S £ gﬁ é Q2
= B o g € © =
§ 1812 |5|8(25218588 3 . 88
ClZ|lelx|2|d|=lF5[BSE88 | o Lithology Rermarks e
3 o 5.8 LIMESTONE (micrite) with interbedded calcareous =
E o m shale; medium gray to dark gray (N5 to N3); fresh =
R3 to slightly weathered; medium strong to strong;
71|48 g5 [SW strong HCI reaction; shaly interbeds 0.01-0.03 feet - 590
E 5.3 toF it.& IBj, 5. Ro, thick spaced approximately 0.1 to 0.2 feet; wavy =
Op and irregular
25+ -22.5,23.1, 25.5 feet: calcite filled vugs ~0.125-0.5
o inch diameter .
- 23.7 feet: some_mechapical breaking )
E P-S - 22.9-25.6 feet: bioturbation (burrowing) evident P-S analysis was
E conducted over the - 585
: D length of cored section
, | LIMESTONE (packstone) with interbedded micrite
30 R3 ?!‘ 5, 8m and shale; medium gray (N5); shale interbeds are 3
o [10.0) oo |SWHY Bli. 5, 5m less than or equal to 0.06 inch thick and spaced -
10.0] °° |to Fl oy e 0.3-0.5 feet
po. 90, Ro - 30.2-31.8 feet: vertical joint 3
Postet, | "
[30-2-31.8 LIMESTONE (micrite) with inferbedded shale and - 580
packstone; medium gray (N5); shale interbeds
grayish black (N2); fresh to slightly weathered;
35 medium strong to strong; shale interbeds are Y
wavy, 0.125-0.06 inches thick with spacings of .
0.5-1 inch
- 32.9-36.2 feet:
E Boring terminated at 36.2 feet - 575
NOTE A: Water level data (from B-1032) ]
40+ Date - Depth (below ground surface)
6/24 - 14.7 feet
7/18 - 15.2 feet
E = 570
45 4
k - 565
50 - 2
E - 560
55
- 555
60 -
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

#MACTEC LA

William Lentis & Associales. bnc.

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

SOIL LOG - Boring No. B-1033

Driliing Method Boring Location Coordinates: AL State Grid (it) 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
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Pearce 6/14/06
7, SN
- Gl 37707
S| 3 “
3 7] - = L e,
z Q| g gl =12 Reviewed by / Date DC 3-12-q7
8 Sl eg £ E| £ : £
= FiBE e (81261 =18 . S
s(2 2 2gigg| Q| 5l B|2a P
SlEl Bl czi85| 8| £]8|2lkQ &g
alel & £ a2 B ) £ | £13 ‘5’ 5 ks
o| 3| S |2E|= | | 0|3 B2 gms Lithology 00 Remarks
0 E CL CLAY, dark red (2.5YR 3/6), dry,
E stiff, trace fine sand, black nodules, E 525
E 2 slight laminations (Fill)
3 /ISPT 6 14
E 1 3
: 5 '
3 3
SST 5 |13 = 45
5 3 9 CL CLAY, yeliowish brown (10YR 5/8), £
moist, stiff to very stiff, trace clasts, 3
E trace black nodules £ 620
SPT 3 6-7.5 feet: No recovery and
3 3 5 0 no change in cuttings E
7 E
_ SPT 6 - 8.5 feet: color becomes yellowish ,
4 8 17 brown (10YR 5/6), angular limestone
10 E 11 clasts (8.5-8.8 feet)
6148 "0
E SPT 1 CL CLAY, brownish yellow (10YR 6/6),
E 5 3 15 moist, very stiff, angular limestone E
3 15 6134  Cclasts 12,5 | Auger and SPT refusal at E
3 12.5 feet. Continuation of £
boring descripfion in rock £
3 log.
153
20—§ =
25
E 600
K E

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

ZMACTEC

ROCK LOG - Boring No. B-1033

William Letuis & Associates, Inc.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532169.8 N; 6288886 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
4 /%Zz{au ST7YGF
= 3 2 |z T Reviewed by / Date D 5 C 2’ ()7
] > =4 S |28 = IS
Sl sl 7 al 5= o BIE |£5 | & 8
£ c | 2= ole =5 P
S| 8|2 5258218488 | ¢ - 53
Cigle |22 |H|s g5 B838ad (4] Lithology Remarks ws
E CLAY with 0.5 inch angular gravel clasts, yellowish - down pressure 500 psi, £
b@w_ngQY_R_SIE)_\/e_ry_sg_ft_hEh_pEs_t_lcn_ty_ ____I'| Fluid return good
1132 75 |SWiRs 0,5, W, LIMESTONE (micrite) with shale interbeds; light Clasts probably broken
15 - 4.0 toF Ro, Op, gray to medium gray (N7 to N5); fresh to slightly during augering. -
lay flad weathered; medium strong; wet; interbeds at 20°, 610
- o, Op, thin
E lay filled - 14-14.5 feet: clay filled fractures =
- 16.8 feet: possible vug
E - color changes to gray to light gray (N6) and
42 ,4_1 66 F |R3 becomes dry
5.0 ?8 Wa, - 18-18.2 feet: large advance (possible void), 19-19.7 feet: clay filled
20+ : : Iay flect broken rock fractures =
5, Wi 2
E "’ oh. 4, : 605
—Clay filled .
E to, 5, Wa,
g?;'y%ﬁéd - color changes to light gray (N8 dry; N4 wet) -
3 |501 g4 o, 5 W ]
5.0 Jc?.'m?sn
251 lFs(?' r? b ]
e 600
F [R3 ]
4 |20] g6 . .
50 o, 25, - 28.8-29.2 feet: fossiliferous zone about 1 inch
304 _\cl)va, Ro, thick
[—op
. /JR% %iWa- - 30.5-31.5 feet: vertical fractures = 505
; (Ciay filled s
oo g-p Pl. I a | LIMESTONE (micrite). with shale interbeds; gray to
E ﬁm’, 15, light gray (N7); fresh; medium strong; thin to thick
5.0 Wa, Sm, - 33-34 feet: healed vertical seams 3
5 50 94 Op
sy |° o .
Jc?, 5, ‘\’Na. - 35-36 feet: zone of calcite vugs
E Ro, Op - 590
F IR3
5.0 -
6 50 94
40+ =
- 585
Vo, 10,
Wa, Vr,
Op 3
5.0
7 50 96
45+
- 580
FRe ™ (IMESTONE (micrite) with shale interbeds; ight
gray to very light gray (N8 dry); no observed fossils
or vugs; thinly bedded, locally bioturbated
isg 501 g6 Y
o, 10,
5.0 | e, si, o
50 o, 0, St,
IS1, Op - 575
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

WA

William Letus & Associares, Ire.

ROCK LOG - Boring No. B-1033

3 =
R 2 R
cls|8lal|lElgl.oBE |55 | %
5 @ 9 i8S le8lad O )
gl =lz|dled3ESad | & Lithology Remarks
E: Jo, 60,
5.0 Wa,
39 |50|68 \’3‘;)’5 g& - 53.8 feet: Possible ripup structure
55 - Wa, SI, Ti
| R3
E o, 30,
IWa, St,
E Op
; 5.0
10 5.0 94 " Ve Jo, . -
60 - Wa, Ro, Ti - 69.4 feet: vertical joint
. "o, 5, Wa, - micrite contains 0.2-0.4 feet thick wackestone
—‘JRo, 5?% , intervals
= 0, O, B . A
50 - S Ti - 62.5-62.8 feet: zone of fossils down pressure 500 psi,
41 5—0 98 Fluid return good down
to 77 feet, dark brown
65 -
; |R3 o .
k Shale beds relative dip 156-25
412|283 1100
70 - 69.5 feet: bioturbation in micrite
’ - 72.5-74.8 feet: intervals of caicite vugs
5.0
413 5.0 94
754
: R3 o 05| | OMESTONE (micrite) with thin shale interbeds,
L op light gray to very light gray (N7 to N8); shale beds 77-103 feet: lost
: bo. 0 v have moderate reaction to HCL; fossils not f_:[{lculatlon fluid with
414 % 92 o, 5 wa. observed ittie to no return
: IS1, O
80- o, 76,
Wa, Ro, Ti
3 R2
1522|100 to
85- : R3
Vo, 25,
E Wa, Vr,
— Op
316 |23[100] |R3
90 4
: | [IMESTONE (micrite) with thin to medium thick

Page 2 of 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Z4MACTEC

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468

299

WA

William Lestis & Associates. Inc.

ROCK LOG - Boring No. B-1033

5 =
= o E
8 N 2 o ‘5 s 3 5
£121218|2|8/28 8 |55 | 8 52
g1 c 8 4 @ o 2l 20 3 ? o o P
815|812 (2|28 £|eged @ . . oL
el i |2|Gien|SBS8E88 1O Lithology Remarks
shale interbeds; very light gray (N8); fresh; medium -
5.0 [ Ho, 5, Wa, strong to strong; no fossils observed
17 5_5 100 R3 Ro, Op 3
95 - 3
A =530
lio, 20,
F VSa, Ro, .
Op - shale interbeds sub-horizontal
’ 5.0 R3
31850100 ,;C:‘ v, o, - 99-101 feet and 102.4-102.7 feet: prominent
100 - Op vertical jointing, open and helaed
=525
5.0 103.5-106 feet: -
319 100 R3 : el
5.0 moderate fluid return,
105 - medium brown
E - 520
: F g | LIMESTONE (micrite) with thin shale interbeds, | 106-116.5 feet: Good
light gray (N7); shale interbeds horizontal to fluid return, medium to
E sub-horizontal; no signs of vertical joints dark brown
EPY g_g 100 R3 - 107.7 feet: vug 3
1104 ' -
E =515
R3 - 112.5-112.6 feet: bioturbation -
321221100 to Lo, 25, -
R4 Wa, Si, Op -
115 - 115 feet: fossiliferous zone ~1 feet thick (possible
E Packstone) =510
; F 116.5-121.5: Lost fluid £
return and did not 3
E R3 recover
PN 50 100 to - 118.3 feet: vug. =
5.0
120- R4 -
3 A - 505
_ Boring terminated at 121.5 feet
k NOTE A: Water level data -
Date - Depth (below ground surface) 3
E 6/13 - 17.2 feet
125- 614 - 17.4 feet 1
=500
130+
E - 495
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

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

WA

Witlism Letns & Assac

ZMACTEC

. tne

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) / CME 750/CME 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
g 2|8 %%//Z 50 F
oF - =) . - A
g 2 | 5 8 Sl=| @2 Reviewed by / Date PDEC 5-9- a7 ({@\/ A
) S| 28 € E k7 =
< FlBE|la_| 8 Sl =g S
P I IR By R - Bl - Fo
S8 B| 58|85/ &€& 2|53 83
Cl3| 8|52 [2El2 | 2|63 (82| e Lithology 0o Remarks we
03 CH CLAY with sand, brown (7.5 YR 4/4)
E to dark yellowish brown (10YR 4/6),
7 dry to moist, stiff, few clast and 3
SPT 6 18 organics E
E 1 5 £ 620
2 ]
/0T 5 | 1s 1
53 5 - 4.5 feet: sand content decreases E
3 1. (some), color is yellowish brown 3
(10YR 5/8), few manganese oxide E
E 7 |\ 6156 . _ 64 E
1/1SPT| 43 | 18 CLAY, dark yellowish brown (T0YR ]
V3] 45 4/8), dry, very stiff to stiff, trace E 615
E manganese oxide E
3 Jlspt 7 6130 _ - 8.5-9 feet: no clasts, some 80 _
/1%, 3 |18 Aoganics J
10 E 5 CLAY, yellowish brown (10YR 5/6) to E
E dark yellowish brown (10YR 4/6), E
E moist to dry, medium stiff, trace E
SPT 7 manganese oxide, trace organics E
3 5 3 |156 coog - Presence of organics 12.4 £ 510
E 5 " sandy CLAY, yellowish brown (10YR™ :
3 5/5), moist, medium stiff, rich in E.
E manganese oxide E
3 PTN25/1" 1 608.0 140 |‘Auger and SPT refusal at 14
\ 6 ’ feet. Continuation of E
3 borehole description on rock
15 E| l E
E 0 3
20 3
_ =600
253 3
= =595
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

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

WA

ROCK LOG - Boring No. B-1034

William Letis & Ass nc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 15324426 N; 629037 E 2495 feet
Drilling Contractor (Driller) and Rig ) Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750/CME 85 622 feet See Note A 6/22/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 14 feet Vertical K. KRUG 6/26/06
Ay Grtee 3TV
e - ‘2 13 . > ~x,
2 § o z |2 ‘:E‘) Reviewed by / Date DSC 2-13-0 /
£ . [l 'g = S E gg o §
HHEREEH A2 it
B S| 8|C|2 2|93 (22188 | , Se
Sl |=|2|alée518988 | & Lithology Remarks =
18 LIMESTONE (wackestone); medium dark gray
155 1 2.0 20 |SWiR2 _(_r_\lﬂ,flghﬂy_we_aﬁe_rei, fe_a_lk_ _________ 15-26 feet: poor to little
J ) LIMESTONE (micrite) with interbedded calcareous fluid return -
B 1o shale and occasional wackestone beds: micrite is
E op medium gray (N5) and shale is black (Giey 1, 605
5.0 R2 2.5/0); slightly weathered to fresh; weak to medium =
2 50 92 {SW | to strong; shale is laminated, nonplanar and indistinct,
’ R3 spaced 0.001 feet apart; ~20% shate
20 - - 15.6-28.6 feet: shale beds are non-planar 4
- 16.8-17 feet: wackestone layer
- 19.3-19.5 feet: wackestone layer -
E =600
3 (22900 i
5.0 - 23.2-28.6: rip-up clasts
25+
F IR3 -
. = 595
34 |41 o4 AL ]
: S.0 LIMESTONE (wackestone) with interbedded shale:
fresh; medium strong; shale wispy, undulatory ,< 3
30+ 0.001 feet thick, spaced 0.001 feet apart;
calcite-rich
E I T O === 1 T T I - 590
LIMESTONE (micrite) with interbedded calcareous
5 % 100 shale; fresh; medium strong; shale is planar, 33.2 feet: Unconfined
' globular shaped, < 0.01 feet thick spaced < 0.2 feet Compression with
353 apart Stress/Strain Test 4
lo, 85, - 35.3-35.7 feet: wackestone bed )
F |R3 Wa, Ro, Ti -
E o, 65, ) : 5a5
' W, Ro, Ti - 35.7-39.1 feet: shale is globular shaped
16 221100 _
0 - 39.1-43 feet: shale beds become more planar
: - 580
7 1521100 LIMESTONE (micrite) with interbedded shale; ]
E 5.0 fresh; medium strong; 10% shale -
45 -
F |R3 - 45.5-46.2 feet: shale is calcareous . ; -
- 43-45.5 feet: shale becomes wispy, interwoven 45.8 feg t Petrographic
E e Analysis (sample - 575
with limestone PET-1034F)
E 50 - 46.2-53.3 feet: shale is wispy, non-planar and < 3
8 50 100 . B | 0.01 feet thick, spaced < 0.3 feet apart
50 - 3
= =570
E 52 .
9 |==|100 - 53.3 -54.4 feet; shale becomes < 0.01 feet thick
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ROCKLOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468

#MACTEC

Witliam Letus & Associates, tng,

299

ROCK LOG - Boring No. B-1034

5 e
= [&] 2 |2 c
AR A 5283 5
£/ 218 2|2isiz2 E | E.2 o T
Sl 8|25 |8l2g 284322 |3 5%
Bl || =] 2|5|ed allda | o Lithology Remarks W=
5.0 with rip-up clasts
55 - - 54.4-60.7 feet: shale beds become undulatory 54.58 feet: Unconfined
R3 and interwoven/globular and faint with < 0.1 feet Compression with
thickness spaced < 0.1 feet apart Stress/Strain Test
. 56-249.5 feet: no fluid - 565
return
4.9
50 98
60 - ; U
60.3 feet: Unconfined
- 60.7- 66.6 feet: shale becomes more planar Compression Test
- 560
5.0
55100
65 -
FIR3| B |
LIMESTONE (wackestone) with interbedded 555
calcareous shale; fresh; medium strong; shale
50 beds are non-planar, very thin with spacing < 0.01
25100 Jeet; calcite coating of wackestone; ~35% shale
LIMESTONE (micrite) with interbedded shale;
705 fresh; medium strong; 10% shale
" LIMESTONE (micrite) with interbedded calcareous 550
shale; fresh; medium strong; shale beds are
5.9 non-planar; 35 % shale
50 100
75+ -
F [R3 .
- 73 feet: decrease to 10% shale, shale becomes
wispy, thin and spaced < 0.2 feet apart =545
391 o8
- 79-80 feet: shale becomes more bedding defined,
80 rip-up clasts of limestone common, fossil rich
- 80-82.4 feet: shale becomes wavy, wispy
- 81 feet: Increase in shale content to 40%
- 540
- 82.4-82.6 feet: caicite rich in-fill
49| g5 - 82.6-86.4 feet: heavily deformed bedding, shale 83.2 feet: Unconfined
5.0 thickens to < 0.2 feet bands, wavy, non-planar Compression Test
85
F |R3
LIMESTONE (micrite and wackestone) with . 535
interbedded calcareous shale; fresh; medium
4.9 strong; 10% shale
50|97 - 86.4-95.2 feet: shale is calcite-rich, wavy and
wispy, and spaced < 0.2 feet apart
90+ - 88.5 feet: calcite-filled vug, 0.2 x 0.25 feet
- 530
311400
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

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

ZMACTEC

MA__{{ A

William Leuis & Associates, Ine,

ROCK LOG - Boring No. B-1034

5 =
= O 2 |2z e
Q@ -~ o 'S S & =
: g g o E’ £l_o|BIE |2 1 8 "gﬁ
Bls|8|2|5|¢e|ng2l8el28 | 5 $3
Slg|le|=|2|5|el|5B8ca |o Lithology Remarks we
5.0 LIMESTONE (wackestone) with interbedded
95 - calcareous shale; fresh; medium strong; thickness -
R3 < 0.2 feet, spaced < 0.3 feet;, 30% shale 3
k =525
E 5.0 - 95.2-98.9 feet: shale beds thicken and are
5'-6 globular
100+ -
E 101.6 feet: fossiliferous - 520
EPT
5.0 4
105+ -
R3 -
______________ =515
3 53 LIMESTONE (micrite and wackestone) with =
-5'—0 interbedded shale; fresh; medium strong; 40%
E ) shale 3
10~ - 107.5-113.3 feet: shale density increases as 1
non-distinct interwoven bands; 0.01 - 0.2 feet thick,
space up to 0.2 feet 510
E 5.0 —— - . ]
i 5.0 SHALE with interbedded limestone; fresh; medium
strong; approximately 30% micrite . . .
115 LIMESTONE (wackestone) with interbedded 1144 feet Unconfined
calcareous shale; fresh; medium strong; shale is StregsIStrain Test -
R3 non-planar and undulatory; 35% shale
E - 114.6-126 feet: shale is globular with < 0.01 feet - 505
thickness and spaced < 0.1 feet apart, rip-up clasts 3
4.8 common
5.0
120
L
-
1]
- =500
1]
5.3 =
1% |50 = ]
]
1251 :-_; 1
R3 e ‘ 3
o - 126-132 feet: shale beds become wispy and less
3 oo globular - 495
[ ]
< [ 1]
—
130+ ::: 130 feet: changed
LT I drilling rig to CME 85 -
T LIMESTONE (wackestone) with interbedded 490
3.1 ] calcareous shale; fresh; medium strong; ~25%
Iz R3 == shale; occasional rip-up clasts -
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

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

ZMACTEC

William Lettis & Associates, loc,

WA

ROCK LOG - Boring No. B-1034

=1 =
= Q 2 2 =
g |z |2 L2283
s 21812 |2|5|:2/8%E |ES |3
2l |13 | |8l6|a32|8488 | 3
S| 9 e 1 s|281 = 12820 | @ ]
Cle || =|2|B|ef 56888 | o Lithology Remarks
w3y ! ) Ol e
E LIMESTONE (micrite), Grey (5YR 5/1), fossil-rich, 3
5.5 interbedded with wispy calcareous shale spaced
E 5—'6 R3 ~0.01 feet apart :
k ’ - 137.5-143.5 feet: calcite vugs common (0.01 x
0.01 feet)
140+
3,150
5.0
R3 | [IMESTONE (packstone and wackestone); fresh.
145+ medium strong; with minor interbedded shale;
calcite-rich; 10% shale
4.4 - 144.2-144.9: calcite-rich
50 - 144.9-145 4 feet: shale beds wispy and 1486.9 feet: Unconfined
E unduiating compression with
- 145.4-147.2 feet: 3 shale beds spaced ~0.4 feet Stress/Strain Test
E apart J
150 11-147.2-149.5 feet: shale beds occur in groupings |
\every 0.5-0.7 feet with wispy < 0.002 thick layers |
lassociated with rip-up clasts _ ___ _ _ _ _ _ f
5.0 LIMESTONE (wackestone) with interbedded
5.0 calcareous shale; fresh; medium strong; 25% shale
- 149.5-154.5 feet: shale density increases
155 R3 - 154.4-154.7 feet: shale bed
- 164.5 feet: decrease to 10% shale
E 5.2
5.0
E - 154.7-168.5 feet: shale occurs in groupings -
spaced 1-2 feet apart with beds < 0.01 feet thick,
160- wavy to wispy and undulating, size of calcite
in-filled vugs increases to 0.01-0.1 feet
4.8
5.0
R3
165 -
5 - 167-168.6 feet: shaie beds become more planar
5—‘0 and start to thicken to 0.01-0.2 feet, fewer rip-up
3 ' Casts ]
Interbedded LIMESTONE (packstone)and
E calcareous shale; fresh; medium strong; 45% shale
1704
- 168.5-174.5 feet: shale beds thicken to 0.2-0.4
5.0 feet, more planar, limestone is calcite-rich, shale
5.0 color changes to very dark gray (10YR 3/1)

Page 4 of
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Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

Wilham Letus & Associates, boc.

WLA—

ROCK LOG - Boring No. B-1034

=] =
= O 2z |2 €
é S % a ~“§: £ o g E% 3 .5
S Bl = € = o ®
5l s 8|S1518|55 28488 % g
ClE|d|=|2|8(=853a50d | S Lithology Remarks u
F IR3 o 70 -174 feet: decrease in shale density (15%) and
175+ Wa, Sm thickness (0.1 feet thick)
- 174-176.2 feet. healed joint structures present
- 174.5-175 feet: shale bed
434 |23 100
77 | 5.0
; | LIMESTONE (micrite) interbedded with calcareous
shale; micrite gray (5YR 5/1); fresh; medium
180 - strong; shale becomes groupings of thin, planar,
| 0.01-0.1 foot thick beds spaced 0.02-0.1 feet apart;
51 45% shale
5 35 50 100
; R3
185+
336280100 | | BHH||] | FArsmmesooe o —
5.0 o, 60, LIMESTONE (alternating micrite and wackstone)
Wa, Ro, Ti with interbedded calcareous shale; fresh; medium
| strong; 40% shale
190+
’ 5.3 SHALE with interbedded limestone (micrite) beds;
3 37 55 100 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
R3 | SHALE with interbedded limestone (micrite and
195+ wackestone); fresh; medium strong; 55% shale
4 38 4.7 2| | I =l ] e
5.0 SHALE (calcareous) with interbedded limestone
= (micrite); fresh; medium strong; beds massive and
E disturbed at edges; 60% shale
200+
E 5.3
39 50 100 R3
205 -
205.5 feet:
4.9 Petrographic Analysis
$40 55|98 R2 (sample PET-1034C)
LIMESTONE (micrite and wackestone) with
E interbedded shale; fresh; medium strong; fossil
210 rich; 20% shale
- 207.9-211.1 feet: alternating micrite and
wackestone, shale beds are wavy, non-continuous,
241142 g and heavily disturbed;

o
=}

- 211.1-212.1 feet: prominent shaly zone, 70%
shale

- 212.1-224.3 feet: micrite with interbedded shale,

Page 5 of
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

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

ZMACTEC

Willizen Letus & Associates, lnc.

ROCK LOG - Boring No. B-1034

5 =
= ) z | = E
8 5] 12l |4 2813 5
sl g|18(g|2|8|22 8 |25 |8 §o
Blc|2|218|235|21888 |3 H
Pl e |=|2|d|ed5BSad | o Lithology Remarks w=
F |IR3 some packstone and wackestone interbeds; shale
215+ is thin and globular; occasional fossil-rich units
42 5.0 100 405
' - 217.5-218 feet; packstone interbed
220+
4.9 =
43 50 94 400
225 R3 [~ SHALE with inferbedded imestone (micrite): fresh:
medium strong; limestone is interwoven in
non-planar layers with thicknesses 0.1-0.3 feet and
44 _g_CS_J 68 spacings 0.01-0.2 feet; 55% shale - 305
230+ —
- 230.1-231.9 feet: wackestone with thin shale
interbeds
5.2
145 |50 (100 R3 - 231.9-236.8 feet: micrite with interwoven, -390
non-bedded massive shale; bands have no distinct
boundary
2354 3
246 |28 48 Tf -236.3-236.8 feet: Pyrite nodules 385
50 R3 LIMESTONE (micrite) with interbedded shale;
fresh; medium strong; shale is wispy to thick;
calcite infill; 15% shale; minor wackestone 238.2-239.6 feet:
pieces, possibly
240 - induced by drilling
5.1 - 242.2-247 .8 feet: shale beds are thin to wispy, -
447 ﬁ 100 R3 discontinuous and undulatory, spaced 0.01-0.3 feet - 380
’ apart, calcite infilling more common : =
245 -
- 247 feet: calcite vugs 0.1 x 0.01 feet common
J48|%L] o3 R2 ) 375
5.0 - 247.8-249.6 feet: shale beds become thicker 247 4 feat: U fined
(0.01-0.1 feet) with spacings of 0.2-0.3 feet, iess -4 fest: Unconfine
calcite Compression with
Stress/Strain Test =
250 < Boring terminated at 249.5 feet
NOTE A: Water level data
Date - Depth (below ground surface)
6/25 - 14.8 feet =370
6/26 - 14.7 feet
6/29 - 14.9 feet 3
8/18 - 12.6 feet

Page 6 of



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

Project Name and No.: NuStart - Betlefonte COL Project: 64@9961299
ZMACTEC WA SOIL LOG - Boring No. B-1034PS
Willizm Lettis & Associaies, loc.
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 717106
% ~ ey R
s S8 W?/u 57977
Pug B D ey
2 °§ Ug s(=z|¢g Reviewed by / Date DS 3-1%-¢ /
gl |22 |8(313| =l 8
s|8 2| 8832 | Blct8|5a B
SlE| E| BB (85| &5 B2k s
g 3 §| 52|25 2| 2|8|3(82] eur Lithology 00 Remarks ne
E - 620
5_ Refer to borehole B-1034 (located 8 3
3 feet away) for the soil profile 3
j 615
103 2
é £ 610
— 608.4 13.3 3
20 3
; 600
254 3
] E 595
30- i

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: 6468

ZMACTEC WA

William Letiis & Assacintes. loc.

ROCK LOG - Boring No. B-1034PS

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 {Drifler) 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 7/7/106
& ; PP
Ay rbora 3 THF
- 3 D2 -l
= 3 z |2 z Reviewed by / Date DIC 5-1% Q/f
& < 2 5 |88 |2 5
Slsl8lal8|gl 0B 523 5
£ £ 1E] o | = B =
§1 8|2 5|585/218482 | 8 i3
Clgle|l=|2|8|e8 368 a8 | & Lithology Rermnarks =
E LIMESTONE; alternating packstone and micrite =
27 R2 with calcareous shale interbeds; micrite is gray 13.3 to 21 feet: Limited
154 1 |33 90 [SW{ to o mai (5/N) to reddish gray (2.5YR 5/1), packstone is fluid recovery to 21 feet
R3 iscontinuily biuish gray (Gley 2 5PB 5/1) and shale is black
E Fecorded (Gley 1 2.5/0); slightly weathered to fresh; weak to
k medium strong; shale beds are non-planar, wavy to -605
globular and thin, spaced 0.1-0.2 feet apart; rip up 3
E clasts at 13.3-14.4 feet
32 |200400| F |R3 - micrite dominant, packstone 0.05-0.1 feet thick 3
5.1 every 0.3-0.6 feet 3
20+
; LIMESTONE (micrite) with calcareous shale 213125 feet: good 600
A interbeds, micrite is reddish gray (2,5Y/R 5/1) and =
= 50 P-S shale is black (Gley 1 2.5./0); fresh; medium strong P-S analysis was
13 50 100 F |R3 - 21.4-26.4 feet: shale thickens to 0.01-0.1 feset, conducted over the
25 ' semi-planar, rip up clasts length of cored section
E ’ - 26.4-28.4 feet: shale becomes massive and - 595
wispy, 0.001-0.2 feet thick, rip up clasts abundant 3
d 4 5.3 100 F {R3 - 28.4- 30.3 feet: shale spacing increases to
4.9 0.1-0.2 feet between layers 1
30+
E - 30.3-31.3 feet: packstone layer
; Boring terminated at 31.3 feet - 590
E : NOTE A: Water level data (from B-1034) )
Date - Depth (below ground surface) .
35+ 6/25 - 14.8 feet ’
6/26 - 14.7 feet 3
6/29 - 14.9 feet X
; 8/18 - 12.6 feet 585
40- -
= 580
45-
: - 575
50
; - 570
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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; 646,’?\061299

ZMACTEC

L4
William Lettis & Assaciates, Inc.

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; 6291129 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 Inciination Logged by Date Completed
SPT Vertical ) J. Hoeft 8/5/06
; = ) / P ST
: SE Nl Pl 3 717
o gl ] . w .
= g Ug g§lz|2 Reviewed by / Date PSC 3-13-07
el | 2|35l 8128 =lo 5
clgle| geisq O 2| | BI&F B
BlElB|8s8s| &8 €|2|2|58 53
Cl3 E|S5a|2El 2|2 |83 |82 e84 Lithotogy 00 Remarks w=
0 CH CLAY, reddish brown (5YR 4/4), dry, E
E very stiff, few limestone gravel and
= llspy| 10 organic matter (Fill) =615
E 1| 14 184 614.0 21 E
E 16 CH CLAY with sand, yellowish brown E
3 /lspr| [ 50/ (10YR 5/6), moist, very stiff, few
5 | 10 [14.4{21.3| 50 |GSZ manganese nodules 3
14 6119 42
CH CLAY, yellowish brown (10YR 5/6),
53 5 moist, stiff E
PR 3 |72)234)3Y (osz
% 6 £610
8 ! . ; E
3 /ISPT ' - 7.7 feet: becomes mottled with gray E
/1741 12 156 | 807.8__ (6/0) and pressure faces — :
9 CH - 8-8.5 feet: weathered iimestone | 3
gosa | 9ravelwithinclay layer '
103 GC gravelly CLAY, yellow (10YR 8/6), 3
i /|SPT 25 12 moist, very stiff, gravel is weathered E
3 5 45 limestone %—605
30/2 clayey GRAVEL, yellow (10YR 8/6), ]
- moist, very dense, gravel is E
3 P35 124 weathered limestone
i |Le ] ]
3 SPT refusal at 12.6 feet. E
601.8 143 | Auger refusal at 14.0 feet.
15_% Continuation of borehole
E description in rock log.
3 Advance boring by washing £
; to 14.3 feet and set PVC 600
_ casing before HQ coring.
20-
3 £ 595
25-; E
3 500
303

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

)
W A
1%
ks

4 MACTEC

Witliam Letsis & Associates. Inc.

ROCK LOG - Boring No. B-1035

Drilling Method ] Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" ODY HQ core (3.8") 1532549.5 N; 629112.9E 171.1 feet
Drilling Contractor (Driller) and Rig v 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: 4.5inch O.D/ 14.3 feet Vertical J. Hoeft 8/5/06

/;7//’(/%{@ 37V

- A b B
= 3 > |l» | = Reviewed by /Date 103 o~ {3~ (17
g > g 2128|232
19| 3| ol @ |E€E_ o8l €8 | &
Sl || =|=|aled 58 a8 | & Lithology Remarks
Tori i Advance boring by
14 SW LIMESTONE (micrite) with calcareous shale |
199 1 1784 |toF|R3 interbeds and occasional packstone beds; micrite washing to 14.3 feet
is medium gray (N5), packstone is medium blueish and set PVC casing
gray (5B 5/1) and shale is dark gray (N3); fresh to before HQ coring.
slightly weathered; medium strong 14.3-37 feet: Fluid
E return good
2 51 100 -14-30.7 feet. shale is 0.01-0.15 feet thick, wavy
E 5.0 and planar beds, visible rip ups
20+
F [R3
E f“gj, 5, Wa,
i, OITi
E 51 Bj. 5, wa | A
2.1 ISt, OfTi
33 50 100
25+
E 26.48 feet: Unconfined
Compression Test
E 46
34|50
30+
F |R3 io.65, [ LIMESTONE (micrite) with calcareous shale
E Wa, SI, Ti interbeds; micrite is medium gray (N5), and shale
is dark gray (N3); fresh; medium strong; strong HCI
5 51 10'0 reaction
5143
- 30.7-41 feet: shale is <0.02 feet thick with
355 spacings of 0.02-0.5 feet, wavy, stylolitic features
: T 37 feet: fluid return
R 5.2 100 , reduced significantly
k 50 nineralization
40 -
E F Ir3 : 40.27 feet: Unconfined
: . - 41-52.8 feet: shale is hairline thin, mainly stylolitic Compression Test
= 5 pressure solution features 42 feet: No fluid return
E 5.1 {o bottom of boring
; 7 52 98
45+
; 52
8 50 1q0
50+
F [R3
o 5.0 99 - 52.8-60 feet: shale is hairlline to 0.03 feet thi.cl_<
with -

Page 1 of 5
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468

ZMACTEC

William Lettis & Associates. Inc.

ROCK LOG - Boring No. B-1035

Elevation

(feet)

=} =
= 3] R =
D g o = | & £
% [] % =) ‘é < o 3 ,—E,- g% %
2121 3|ag|€|2 252§ 185 | ¢8
2151 8| |e|223lclaga2s | 8 .
el g 50:0 ®| 2 |Gl 59568 | Lithology Remarks
55-
; 5.0
310 50 100
60- - 60-75 feet: shale is 0.01-0.1 feet thick with
R3 spacings of <0.5 feet, wavy
E 49
in g0l 97
65 -
; 51
312 50 100
70+
R3
: 72.28 feet: Unconfined
13 4.8 % Compression Test
- 50 '
757 - 75-87.3 feet: shale is <0.1 feet thick (average is
0.01 feet) with spacings of 0.05-0.4 feet, wavy
; 43
114055 86
8O- -
E R3
- 81-85 feet: general absence of (<5%) calcareous
shale interbeds
3 5.3
15 43 100
851 o, 80,
MWa, Si, Ti
16182] 6 bo 7o | [ CIMESTONE (micrite) with calcareous shale
5.3 [Wa. 81, Ti interbeds and occasional packstone interbeds;
E micrite is medium gray (N5), packstone is medium
904 bluish gray (5B 5/1) and shale is dark gray (N3);
: R3 fresh; medium strong; average packstone interbed
Mo, 80, thickness is 0.1 feet; rip up clasts and visible
; Wa. 81, Ti fossils
- 88.2-80.2 feet: packstone interbed
1 5.3 -90.2-101 feet: shale is < 0.1 feet thick with
7 52 100 spacings 0.03-0.3 feet, wavy

T
4]
[52]
o

=550

=535

=530

Page 2 of



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

#MACTEC

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

ROCK LOG - Boring No. B-1035

Elevation

(feet)

William Lettis & Associates. lac.
& 3 z |2 g
o} - o> = = e 5
§’ g § Q E g - § é ég- 2
E=4 = 2c Q9 =
o] ¢ 8 g S 5 AN § o §, § ig;
Qlg|led|=|z|dlel583a8 |8 Lithology
95 -
3 5.0
; 18 51 99
100 -
F [R3 ) . .
- 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
19 |22 100
E 5.0
105 = . . .
- 105-111 feet: packstone with shale, shale is
0.05-0.1 feet thick with spacings of < 0.3 feet, rip
i up clasts
: 20 g_} 99 - 108 feet: visible fossils and rip up clasts
1104
- F |R3
E Ho, 65,
4.8 Wa, S, Ti, - 113 feet: becomes more micritic; packstone still
21 96 P
3 50 nineratizatjor present
115+
E o, 80,
. Wa, Si, Ti
] 5.2
322 50 100
120+
- F |R3
- 122.2-124 .4 feet: packstone with shale, fossils,
E 23 181|100 and rip up clasts
E 5.0
125+
; - 124.4-132 feet: shale beds are < 0.01 feet thick,
E 5.0 wavy and irregular with rip up clasts
j24 50 100
130+
' F [R3
| LIMESTONE (packstone) with calcareous shale
E 5.1 interbeds; packstone is medium bluish gray (5B
25 {==1}100 5/1) and shale is dark gray (N3); fresh; medium

T
[$)]
N
(=]

=515

=510

- 505

- 500

Page 3 of



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

ZMACTEC

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

William Lettiz & Associates, Inc.

=] o
= (&} 2 |2 <
[ - o = B
% o g =) ‘% ES) o é *E-' % g,
E=4 > £ <3 =] < 1=
B S| 823|525/ 218x88 |3
Clele|=|2|6|=f 5888 | & Lithology
5.0 strong; pressure solution features
135+
: 49 | LIMESTONE (micrite) and caicareous shale.
326|598 interbeds with packstone beds; micrite is medium
5.0
gray (N5), packstone is medium bluish gray (5B
140+ 5/1) and shale is dark gray (N3); fresh; medium
strong; shale is < 0.03 feet thick with spacings of
F IR3 <0.05 feet
| LIMESTONE (packstone); packstone is medium
i 51 bluish gray (5B 5/1) and shale is dark gray (N3);
iz 50 100 fresh; medium strong; pressure solution features;
sections of calcareous shale are 0.3-1.5 feet thick
1457 - 142.2- 150 feet: no shale, all stylolitic pressure
E solution features
; 5.0
328 50 100
150+ - 150-160 feet: packstone with shale interbeds,
F |IR3 spacing varies from 0.05-0.5 feet
120|88lee| | | HH|| | L
’ LIMESTONE (micrite) with calcareous shale
155 - interbeds; shale is dark gray (N3), micrite is
medium gray (N5), fresh; medium strong
- 154-165 feet: calcareous shale ~30% of rock
E 4.8 mass
330 ) 96
160 -
F {R3
; 5.3
i 29 100
165 - —— e
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%
E 46 micrite
332 51 91| F |R3
170+
; Boring terminated at 171.1 feet
NOTE A: Water level data
E Date - Depth (below ground surface)
8/3 - 9.4 feet

ROCK LOG - Boring No. B-1035

VT Elevation
(feet)

T
£
[e.]
o

Page 4 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

AMACTEC WLA

ROCK LOG - Boring No. B-1035

William Lettis & Assactates, Juc,
- 3 - =
Bl 3] |z S 1553 5
S| 8laltls BlE |£8 | ¢ £
£ 2| 2|a|=|2|22 <cl5 |58 | 8 58
el | 8| 8|2|%8 28128 | 3 28
Cleg|e|=|=|aleSER3ad | & Lithology Remarks =
8/4 - 11.6 feet 3
175 4 8/5 - 11.5 feet - =
3 - 440
180+ ]
; 435
1851 1
3 =430
190+ 2
; 425
195- X
E - 420
200+ 1
. 415
205 -
: =410
210+ -
; . 405
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

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

SOIL LOG - Boring No. B-1036

Dritling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Holiow 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 717/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Howard 7/8/06

/7%%%‘4%; STYER

2 g8
o3 Pl = ¢ D e
= 2 .cg §|lz|2 Reviewed by / Date DSC 2-13-G /
£ & % £ > & - g >19 &
cl2l o| e |sa Q| 21~ 8| S5 &
£1518|5els8ls]2|5|8 |58 o
S| E|E5(8¢gs 2|22 =2 - 58
Bl Ao |zE S E|O| 5 |vw2 625.2 Lithology 00 Remarks =~
0 cL CLAY with sand, dark reddish brown =625
E (2.5 YR 3/4), dry, hard (Fill)
3 3
/BT 9 |10
E 31 3
3 6222 30
E poorly graded GRAVEL with clay, E
3 SPT 13 redd@sh brown (2.5 YR 4/4), dry,
5 12 4 medium dense (Fill) 3
3 8
5 619.7 55 e 620
CLAY with sand, brown (10YR 5/3)
SPT 4 to reddish yellow (7.5 YR 6/8), moist, 3
3 3 5 {10 stiff (Residual)
E 7 3
I eer| T 37/ :
E 4 |12 183 3
3 4 6 17 3
10 \ 647 _ 105 £615
E CLAY with sand, reddish yellow (7.5
SPT 8 YR 6/8), dry, very stiff (Residual) e
3 5| 11 (18
E 17 3
6 .
1/PET) 13 |18 -
153 12
E =610
3 609.2 16.0 | SPT refusal at 16.0 feet (25 E
blows/0"). Auger refusalat f
3 16.9 feet. Continuation of 3
borehole description on rock E
3 log 3
20 - 605
25 - 600
30- 2
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

HMACTEC

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

William Lettis & Associates, Inc.

ROCK 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
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /171 feet Vertical J. Howard 7/8/06

Depth (feet)
Run No.
Recovery / Cut
% RQD
Weathering
Strength
In-Situ
Testing
Lithology
Discontinuity
Log
Discontinuity
Description

Geologic Unit

/22% rtean., T

Reviewed by /Date P ST 3-{%~ ("}7'

Lithology

Elevation

(feet)

Remarks

SW

to F|R3

o
o

SwW
toF

L
N

74 R3

o
=]

sSwW
toF

w
Pt h
[{e(le]

86. R3

30+

IS
I.U"
Ny

9% | F |[R3

o
o

355

o
|.U‘
o

74| F |R3

.'“
©

40+

[}
I.‘-"
o

90 | F |IR3

.
o
=]

45-

-
IP
©

88| F |R3

o
o

50+

.
o

|P

N}

100] F {R3

»
[N}

55 -

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}

N and shale is dark gray (N3); fresh; medium strong; I
\fossiliferous; very closely spaced fractures |
1(30.9-31.1 feet) i

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

n medium to thin at 31.1-31.8 feet /7
\- 32-32.2 feet: fossiliferous zone ]

LIMESTONE (packstone) with micrite and

calcareous shale interbeds; packstone is medium

H gray (N5) and shale is dark gray (N3); fresh; ~
medium strong; shale beds are very thiniy /

\Jaminated /

LIMESTONE (micrite) with caicareous 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;

N medium strong; very thinly laminated shale beds _/
LIMESTONE (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

. 20.8-22 feet: no fluid g

return

22-40.1 feet: fluid
return is good, milky .
white to light gray

40.1-55.3 feet: lost =585
fluid return -

=580

=575

55.3 feet: Drill tools
malfunction, borehole
not straight. Hole is
backfilled and relocated
to nearby offset
location. See log for
B1036A. - 570

Boring terminated at 55.3 feet

Page _ 1 of 2
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Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

HMACTEC WA

A
Wiiliam Lettis & Associates, Inc,

ROCK LOG - Boring No. B-1036

s =
= o > =
2 > g 2% & = c
Slol8lalBlsl.oBE |53 $
Elz2lglg|sl2|2s|sl5 185 | € 5
o| | O | & Jlo|lval 28 e [« 20
a =3 [0 ° = Tl =2 e 20 (73 . R
flx|{x|2|v|ef|5BSac | o Lithology Remarks =
Bj, 15, NOTE A: Water level data 3
: e Ro, i Date - Depth (below ground surface) =
Wa, Ro, 7/18 -1.7 feet
Dp 7117 < 1.7 feet -
; . 719 - 7.2 feet ]
Bj, 10, P,
60 < Km. Ti 4
;jr,nm,l Pt 565
- sm, Ti -
65 - - 560
70+ 555
75+ 550
80+ - 545
85 - 540
90+ 535
95+ = 530
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William Leins & Associatcs. Inc.

Project Name and No.:NuStart - Bellefonte COL Proiject: 646}3961299

ZMACTEC LA

SOIL LOG - Boring No. B-1036A

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1632263.7 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
?
. 2 .
s g|g //Z///%(‘/w 3799 F
] = | 2 . A R B
= g U§ sl =|@ Reviewed by / Date Di¢ 35-13-Q /
$ Sl 8e cE| 8| % ' 5
£ - 8= 1> S o | >|8 =
clelo| 2elom O 2| | 5H =
HERIEHB EIR IR 53
I3 8|S 21ggl2lz|8|2|82 625.2 Lithology 0.0 Remarks W=
% 625
5_ Soil sampling not conducted. Refer Boring 4 feet from B-1036 [ 620
3 to boring B-1036 for soil profile.
104 £ 615
15 6088 154 £610
20 605
25 E 600
304 d
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

\¥illiam Letiis & Associates, lac,

ROCK LOG - Boring No. B-1 036}\

Drilling Method .
Rotary Wash/HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft) Total Depth

1532263.7 N; 628852.7 E 175.5 feet
Drilling Contractor (Drilier) 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 . - 7/111/08

rﬁ%2¢5§%§;éé:aw‘M%'777147?
% 3 2 |2 € Reviewed by / Date D JC %%~ 67
] N 2 S |55 | > c
cle|Elg|8|el-aBE B0 |8 £
8lc|El€|5|el25 2l8sl82 | 5 83
al 2| el ElLo 2ol 20 | @ i : ne
N N N S - I =4 aSica | © Lithology Remarks
LIMESTONE (micrite) with packstone and 15.4-21: fractures are
calcareous shale interbeds; micrite and packstone closely to widely 3
are medium gray (N5) and shale is medium dark spaced
56 gray {N4); slightly weathered to fresh; medium
1 56 82| F |IR3 strong; strong reaction to HCI 3
- shale is 0.01-0.03 feet thick with thin spacing 1
20 - 15.4-15.8 feet: packstone interbed -605
- 19.9-20.4 feet: packstone interbed 3
2 5.0 94 - 21-26 feet: fractures are closely to moderately 3
4.9 spaced .
25 - 26-31 feet: bioturbidation present in shale
] interbeds, fractures widely spaced =600
E F {R3
3 50 96
. A -
30+ P-S P-S analysis was =595
= conducted over the 4
- 31-34 feet: packstone beds 0.2-0.3 feet and shale :
is 0.01-0.4 feet length of cored section
4 g_g_ 88 - 31.4 and 31.5 feet: fossiliferous with rip up clasts =
E ' - 34-41 feet; shale is laminated 3
35+ =590
- F |R3 X
i5 50 100 -
40 - 585
16 155194 ]
45+ F |R3 - 580
17 (3 e '
33 - 47.6-49 feet: fractures are closely to moderately
i spaced
B -
%0 " LIMESTONE (wackastorie) with packstons micrite, 575
and calcareous shale interbeds; micrite and A
packstone are medium gray (N5) and shale is
6.9 medium dark gray (N4); slightly weathered to
5 857|100 fresh; medium strong; strong reaction to HCI, 15% 1
] shaie
- 50-56 feet: fractures are widely spaced 3
55+ : - 570

Page 1 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

ZMACTEC

William Lettis & Associates. loc.

ROCK LOG - Boring No. B-1036

=] a
= &) 2 |2 €
[ - =] E=) =
Sl 3 £lel &2 283 s
£E(2| 21812 212285 [E2 | & B
ol 3|e|8|8|08 218482 |3 8%
Clg| &= ? ;?3 eL|5 5988 | & Lithology Remarks u=
- 54-56 feet: micrite predominates, and grades
downward to wackestone 3
- 4.8 B, 10, X
= | -{Wa, Ro,
39 5.0 96 Bj.a10,° Ti —
Wa, SI, Ti
60+ - 565
E | LIMESTONE (packstone) with calcareous shale -
E intebeds; medium gray (N5) and shale medium 3
| dark gray (N4); fresh; medium strong; strong
50 reaction to HCI; shale thickness 0.01-0.03 feet 3
10 50 100
65+ B - 560
B}, 10,
F IR3 V\‘,a' Ro. -
E Op
11 48 100 ]
70+ - 555
8i. 60, P, " LIMESTONE (wackesfone) with calcareous shale -
ST interbeds; medium gray (N5) with calcareous shale =
; medium dark gray (N4); fresh; medium strong
12 g_le 100 - 71-71.7 feet: fracture at 60° y
- 71-76 feet: shale thickness 0.02-0.04 feet 3
757 B | -72.6-73 feet: rip up clasts =550
E F IR3 3
313 50 100
80 545
’ water return is less 3
314 g—g 92 - 83.2-83.6 feet: fossiliferous packstone interbed =
' 84-102 feet; water loss |
85- is 80% with change in - 540
s, 10, P color from brown to
F |R3 o Ti gray -
E - 87.4-87.6 feet: packstone interbed, bioturbation -
315 %% 100 present
90+ =535
E | LIMESTONE (packstone) with caicareous shale 3
E interbeds; packstone is medium gray (N5) and
| shale is medium dark gray (N4); fresh; medium
49 strong; incipient fracture at 91.8-92.4 feet
316 50 98
' - 91-96 feet: Horizontal stylolites, rip up clasts 3
95 4 present in shale . 530
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

Wiiliam Lettis & Associates. Inc.

ROCK LOG - Boring No. B-1036

= 3 z |2 E
Eols el B 2E ]
| o o k= = € |g& | @
I G PR
a =1 O o g =1L 0 £Ei28 20 @ Lithot
| x| HhleEw| SRS 0a | O ithology Remarks
- F |R3
E - 96-101 feet: shale bed thickness is .01-0.15 feet
- 5.0 and packstone bed thickness is 0.03-0.07 feet,
5—'0- fossiliferous packstone present
’ - 97.3 feet: vug containing caicite crystals
100+
] - 101-106 feet: shale thickness 0.01-0.05 feet,
E fossils. present in shale 102-132 feet: No water
= 5.1 return except at 122
i X feet and 127 feet
105 -
R3 " LIMESTONE (micrite) with calcareous shale
E interbeds; medium gray (N5) and medium dark
| gray (N4); fresh; medium strong
.5.'_
5.0 -106-114 feet: shale beds are 0.01-0.2 feet thick,
1104 abundant rip-up clasts and abundant fossils
- 111.6-111.7 and 112.2-112.7 feet: highly
- i, 10, I, fossiliferous units
E S|, Ti
4.9 .
4.9 [ 1Bj, 15, PI, - 113.6 feet: slickensided fracture surface
Si, Ti,
115 3 ;)L_)sslible_
R3 " LIMESTONE (packstone) with calcareous shale
E interbeds; medium gray (N5) with medium dark
| gray (N4); fresh; medium strong
5.2 - 116.6-116.7 feet: highly fossiliferous zone
E 5.1
120+
- 121.2-121.6 feet: abundant rip up clasts and
E fossiis
122|383 R3
125 -
; - 126-131 feet: shale bed thickness is 0.01-0.1 feet
: R2
E % to
: R3
130+ 131-141 feet: some
™ CIMESTONE (wackestons) with calcareous shale | Water return
interbeds; medium gray (N5) with medium dark
gray (N4); fresh; medium strong; shale beds
51 R3 0.01-0.04 feet thick; bioturbation evident, few
E 49 stylolites present; highly fossiliferous zone at
1354 133-133.5 feet

Page _ 3  of
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Project Name and No.:NuStart - Bellefonte COL Project; 6468

ZMACTEC

299

I
.

19

\§

William Letiis & Asse SN

ROCK LOG - Boring No. B-1036

5 . o
= o > |z €
o ~ o = &
€ s| % [a) .g £ ) £ E‘é_ z s
= 2|22 8lE | & 2 T
5 c| 5|9 5535/ 218422 | 3 ¥
ClEg|d = | 2|5 |e2E53 88 | & Lithology Remarks wE
" [IMESTONE (micrite) with calcareous shale and 3
E packstone interbeds; micrite is predominant; .
| medium gray (N5) and medium dark gray (N4);
4.9 fresh; medium strong =
E 5.1 -136-141 feet: shale thickness 0.01-0.03 feet
140 4 )
- ‘ 485
Ve 8L i - 141-146 feet: shale is very thinly laminated 141 feet: lost water
E return and did not
; recover
52
E 5.0
145- |~ LIMESTONE (packstone) with calcareous shale 480
interbeds; medium gray (N5) and medium dark
E gray (N4); fresh; medium strong . -
_ - 146-161 feet: shale beds are 0.01-0.02 feet thick
§,71581
] 51 - 150-165 feet: horizonta! stylolites present 3
150 ; - 475
i - 151-154.8 feet: micrite with shale interbeds -
49 X
5.0
155 | LIMESTONE (packstone); medium gray (N5); - 470
fresh; medium strong
k 15.0 .
160 =465
- 161.7-162 feet: calcareous shale bed 0.01-0.3 X
feet thick
5.0
5.0
165 - 460
E - 166-171 feet: packstone Is fossiliferous -
SHALE with interbedded limestone (packstone),
5.0 medium gray (N5) and medium dark gray (N4);
5.0 fresh; medium strong; shale bed thickness is
i 0.01-0.35 feet; 55% shale
170 - 455
43 =
43
175+ 450
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Project Name and No.:NuStart - Beliefonte COL Proiect: 6468061299

ZMACTEC

ROCK LOG - Boring No. B-1036

Withiam Leuis & Associates. lne.

=] =
= ) z |2z E
c{ 8 @ o = o = o <) T
R 18|12 |5|213512184388 |3 §§
Cleg|le =2 |al=l3E388 18 Lithology Remarks =
. Boring terminated at 175.5 3
E NOTE A: Water level data (from B-1036) -
Date - Depth (below ground surface)
' 7/18 -1.7 feet -
180 717 - 1.7 feet
719 - 7.2 feet 445
185+ - 440
1?0- - 435
i = -
{
[ 3
I 4
195+ 430
200 - 425
205 =420
210- - 415
215+ -410
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AMACTEC

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

b SOIL LOG - Boring No. B-1036U

WA

William Letis & Associates. .

\x{;{

DD

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/UD Vertical J. Hoeft 8/21/06
E SE Y /zéaf,w el
o3 pugll =}
= 2| 5 g gl =2 Reviewed by / Date DJC 5 ~Q 7
3 > 82 | E| % c
& flea ] > o = g [y (=3
siel o| Qe iom| Q| 2| - S@ T
SiBl2lggl|ss|le|¢ |8 Fo 8o
SlEl & | S8 |&¢ 2 218 33 Litholo Remarks we
0 wl e | DO (g <} 0O N | g254 gy 0.0
.CL CLAY (Fill) E 625
3 624.2 1.2
E: 5 GP 623,é GRAVEL (FI”) 18 Augered 0-1.5 feet
/PR 7 a2 ct f,'g;“gr;‘?;kn{g;gw;%‘:g°x”w(L%R Groundwater noted in B1036
9 e ' ' at 1.7 feet E
3 contains manganese nodules Took bulk sample at 1-5 feet: £
3| |uUD 194 | 6214 o _ . _ _ _ A0_]|1038UDD-Bulk #1
2 ) CLAY, yellowish brown (10YR 5/6),
5 E 6201 moist, medium stiff, pressure faces o3 E
2 - - Took bulk sample at 10-15 E
P 3 |12 - 3IeLtTm<23/li brown 25V 473, moist o feet: 1036UDD-Bulk #2
5
E 617.6 7.8 3
E CLAY, yellowish brown (10YR 5/6),
uD moist, very stiff, contains manganese
E 4 21.4 T™XD nodules :
103 5 : 615
/P57 10 |18
] 14
— | 6129 125 | Augered 11.5-13 feet _
E CLAY with sand and gravel, very E
3|i1uD 8.4 dark grayish brown (10YR 3/2), E
L1 6 - moist, hard
1/1sp7| 21 4.8 611.0 144 | 13.8 feet: Sample tube UDB
i Lz juen Boring terminated at 14.4 feet. was obstructed and bent :
153 Bedrock not encountered. during driving E 610
20—% 3
£ 605
25 :
) £ 600
304 E
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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; 64@3961299

AMACTEC LA

Witliam Letis & Associates. Inc.

e

SOIL LOG - Boring No. B-1037

Drilling Method

Hollow stem auger (8" OD})/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1532329 N; 628980.8 E

Total Depth
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 5\. Tillery 6/21/06

Ay Gl 3 777

g £ §
] - | 2 g R B B TR & Yy
= Q| g 8 g| =12 Reviewed by / Date Drc 3-(3 ¢ {
2 > 28 €| & = . =
= =l 8= |2 2l 3 L1 > |2 S
clele|felgglOig || B|sa g
GlE| 2| gs|8g| &|el2l2|tg &5
d|3| s |8 |e2i8|8|%5| & |39 ; e
sl S| ooleE| 2 | Z | O |5 |02 621.4 Lithology 00 Remarks i
0 CH CLAY, dark yellowish brown (10YR E
3 4/4), moist, stiff, sand and gravel 3
WOR (<10%), few limestone fragments E
P e and black nodules F 620
7 E
3 618.4 30 E
CL CLAY with sand, dark yellowish E
3 SPT 3 38/ brown (10YR 4/6), moist, medium E
5 3 7 |16.8| 7% |GSZ stiff, some yellow limestone 3
5 fragments (<0.5 cm in diameter),
5 minor sand (<10%), occasional black E
nodules (MnO), some mottling with E
3 WOR yellow 3
1/1SPT| 5 175 - 6 feet: becomes stiff with yellow £ 615
E 3 6 and orange mottling and increases 3
513.4 in the amount of black nodules 80 3
E CH CLAY, dark yellowish brown (10YR E
3 SPT 3 73/ 4/6), moist, stiff to very stiff E
4 5 15 |24.8 43 Gsz - 8.5 feet; slightly less black nodules E
3 7 3
104
SPT WOR - 11 feet: becomes yellowish brown 12.5 feet: sound of auger §-610
3 5 25 9 (10YR 5/6) and very stiff scraping stone
12 608.9 12.5 E
3 '5'0"" GP Partially weathered rock; limestone
E Do 4 fragments, gray, dry, freshly broken / 3
1ISPT| 15 [ 6 0S| go7.4 __angular chips (1cm - 9 cm) 140 | SPT refusal at 14.0 feet.
6 fi120/0" Continuation of boring E
15_§ description in rock log.
605
20 ]
3 = 600
25 i
E - 595
304 E
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

HMACTEC

Wi

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

lliam Lenis & Associates, Inc,

ROCK LOG - Boring No. B-1037

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Holiow stem auger (8" OD)/ HQ core (3.8") 1532329 N; 628980.8 E 149.7 feet
Drilling Contractor (Drilier) 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: 4.5inch O.D/ 13.5 feet Vertica| A. Tillery 6/21/06

2 4
Wg,{w 37 FUZ
= 3 > 12 z Reviewed by / Date ch 3 - !l:‘f’"‘@?
ﬁ ~ .g’ E RS =] . - c
cls|E|g|2|8lo0 B2 |22 |8 §
Bl c|8|2|5|8|58/218x82 | B 88
ClEgle|=|2|a|sCES8&88 |48 Lithology Remarks w=
T 111767 [AWIR3 LIMESTONE (wackestone) interbedded with micrite | 14-93.5 feet: fiuid
15+ 1.3 and shale beds; micrite is medium gray (N5) and return good, mitky white
i shale is grayish black (N2); fresh to highly
7 B;, 10, wegthzred; medium strong; micrite is very fine = 605
53 Wa, Si - graine:
2 5.0 1001 F IR3 Ro - 13.5-14 feet: weathered and fractured rock zone 3
: - 13.5-22.8 feet: micrite beds are 0.1-0.2 feet thick -
20+ : and shale beds are wavy and laminated to 15.6
Bj, 10, PI, o feet and less wavy and thicker (up to 8cm) from _
sm, Ti JS6feetto228feet / - 600
3 4.9 94 LIMESTONE (micrite) interbedded with calcarous -
5.0 shale beds; micrite is medium gray (N5) and shale
is grayish black to dark gray (N2-N3); fresh; 3
medium strong; micrite is very fine grained and
i F IR3 Bi. 15, 8t slightly wavy; some wackestone lenses usually
25 81 - Ro <0.2 feet thick; micrite beds are <0.2 feet thick 25-40 feet: generally
- 22.8-25 feet: discontinuous and wavy, shale beds fossiliferous few slight
are thinner . bioturbated lenses =595
4 |84 96 - 25-31 feet: shale beds very thin, wavy, with
5.0 i . -
. ng 1% Pl, random styolites and rip up clasts
30+ .
8, 15, PI,
ISm, poor =590
5.0 it
5 |g4| 96 Bj, 30, PI,
5.0 t%.Ro
A
35 F |R3
- 585
6 51 93 B, 10, - 37 feet: sparry calcite vug 0.2 feet
5.0 Wa, Sm, : !
i
B, 10, 3
40+ Wi, Ro, Ti 3
=580
4.9
17 50|98
45 - F IR3 FiFa, 20, PI, ]
Sm, rake 3
E 90
gj, 1(},_ Pi =575
E 50 m, 1
8 {5196 -
5.0 " Bi. 25, Pt
Ro, Ti =
IBj, 15,
50 Wa, Sl-Ro,
op - 50-54.6 feet: bioturbated zone of micrite 3
=570
52
9 50 100 8. 10, P,
Mo-Ro, Ti B
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
iy

HMACTEC WAL ROCK LOG - Boring No. B-1037

William Leutis & Assocrates, Inc.

= =
8 < 2 2 |85 | 5 :
Slel8lalelalelzr |52 g
sz = £ i{2(2cle = S
Bls| 3| 8|2025 21888 |3 . 8
el 2|2 |6|ef|3B9488 | o Lithology Remarks -
55+ F|R3 e e = e — — o ]
LIMESTONE (micrite) interbedded with calcareous 2
E || shale; micrite is medium gray(N5) and shale is
] 40 Bj, 15, PI, grayish black to dark gray (N2-N3); fresh: medium - 565
10 {5 92 Mo-Ro, Ti strong; micrite is fine to very fine grained with 1
E : 0.05-0.4 feet beds; shale is very thin, wavy and
i, 10, no discontinuous 3
Elitj 10, no 59.1 feet: Unconfined
60+ " - 55-62 feet: less shale, wavy irregular beds Compression Test -
; 5o - 560
; 11 5—5 100
65 - F (R3 ) . =
L - 65 feet: shale beds highly irregular, bioturbated, =
o, 60, Si, N .
1Op, Mo-Hel and discontinuous, chert nodule
49 =555
12 1570100 -67.2-74.6 feet: shale beds are thicker with an -
average of 0.2 feet .
’ 68.95: Unconfined A
70+ - 70-85 feet: sparry, calcite-filled burrows Compression Test -
50 =550
13 5_5 100 .
E B
75 F |R3
- 76-76.8 feet; bioturbation - 545
E 5.0
14 5.0 100
- 79-79.4 feet: bioturbation
80 -
; ’gj, 15,PL, 540
E ﬁ o, poor fi
15 50 100 -
85 F RS - 84.8-89.5 feet: less shale ]
9 - 535
16|42
; 16 50 100
90+ - 89.7-94.0 feet: limestone is medium to coarse =
grained
=530
ERN % 100 o, 25, P, - 92 feet: sparry calcite vug
¥ iSm, Ti

Page 2 of 4



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

Z4MACTEC

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

Witliam Letis & Associates. tne.

ROCK LOG - Boring No. B-1037

Elevation

(feet)

=525

=520

-510

3 =
g 2 o 2 &< |5
E=2 I £l c ZIE |E2 | ¢
£1213/8|£ 22885 |55 |8
ole| o | 2|8 |6|loG28a8a ©
[a =1 7] SliojsE|l28 20 7] N
Fle | 2|2 |o|eliS3asao (4] Lithology Remarks
- 94.0-94.8 feet: shale rich zone 93.5 feet: lost fluid
95 - F |R3 return momentarily
5.1
50 100
100~ " LIMESTONE (micrite); micrite is redium iight gray
to light gray (N6-N7); fresh; medium strong; micrite
5.0 is fine grained with some sparry calcite filled
50 99 cracks,; scattered shale laminae (1%)
105 - F [R3
E ’ ] - 107.6-109.1 feet: micrite with wackestone; small,
Bj, 10, PI, sparry, calcite-filled bioturbation
: ISI-Ro, Ti _
110+ - 110.0-111.1 feet: fossiliferous 110 feet to bottom of
; uy [~ (IMESTONE (micrite) inferbedded with shale beds; | Ping: lost fluid return
5 5.0 {400 B o, /1 micrite is medium gray (N5) and shale is grayish
; 5.0 - ' black (N2); micrite is very fine grained, slightly
fossiliferous, with beds 0.1-0.5 feet (avg=0.2 feet);
E micrite to shale ratio is 70:30
115- F {R3
211400 _
E : -117.5-118.2 feet. shale rich zone
- 118.2-124.6 feet: shale content increases with
E depth, beds are 0.1-0.4 feet thick, wavy,
1204 bioturbated, with rip up clasts
" Bi, 10, P,
ﬂ I5I-Ro, Op
| 50 100
1251 F |R3 a
Bj. 2, P,
E Mo-Ro,
IOp, poor
E 5.0 it
=199 LA -
; 5.0 Bj, 18, PI, 127.4-128.8 feet: packstone, fossiliferous
Sm, Ti p
130+ ——
LIMESTONE (wackestone and micrite) interbedded
= with shale layers; wackestone and micrite are
| 4.8 medium gray (N5) and shale is grayish black (N2);
-5-‘3 96 fresh; medium strong; wackestone and micrite are
E : very fine to medium grained; shale beds are wavy,
B, 5. wa, |” thin
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

ZMACTEC

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

Wiltiam Leutis & Associates, Inc.

ROCK LOG - Boring No. B-1037

b= -
= &) > =
3 2 E 2 12| S g
sls|8)g|2|5lo2BE |22 |2 fe
| | 8 g ERR AN § o § 2 | ° o g
o = [ o sl =[2o 20 « . e
|l |®|2|6|e8|53 685060 |0 Lithology Remarks
SI-Ro, Ti :
I 5o 485
26 -5—0 100 i, 0, Pt 3
E ISm, Ti
140 - , .
- 140-145 feet: shale beds are thinner
E _ =480
; 5.1 B , -
27 | 575|100 - 142.1-144.2 feet: bioturbation -
145 FIR3| HH|| | Lo ]
LIMESTONE (wackestone) interbedded with shale =
and micrite beds; wackestone is medium gray (N5)
| 5.0 I8, 10, and shale is grayish black (N2); fresh; medium ~475
28 14998 Wa, Sl-Ro strong; wackestone is medium grained with heavily 2
E bioturbated beds; shale is fine grained and thin with
wavy beds . 3
150 - Boring terminated at 149.7 feet 3
; NOTE A: Water level data 470
= Date - Depth (below ground surface)
E 6/20 - 9.2 feet ]
6/21 - 14.3 feet 3
E 8/17 - 13.4 feet
155 :
= 465
160 - 4
=460
165 3
=455
1705 3
- 450
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-14-07.GPJ WLA.GDT 3/19/07

Project Name and No.: NuStart - Belliefonte COL Project; 6468061299
4 A BT - i . -
ﬂMACTEC Wi A i SOIL LOG Bormg No. B-1038
William Lentis & Associates, Inc. . .
Drilling Method : Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532091.5 N; 628812.5E 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
7 -
2 f. P
5 36 e 32 f07
o [ = = y « .
= Q| & §l=12 Reviewed by / Date D SC 5-2o- 07
gl 15|88 8153 g ‘ - 5
clel ol 2|8zl O| 22| |25 £
B2l 282|182 5|2 |8 |8|FO c§
SlElE| 2288/ 5|8| L] 2 (392 : : we
G| @[S0 & 2| T |0 |35 ]|B2]| g4 Lithology 00 Remarks we
03 R o Coarse GRAVEL (Fill 3
4 0, O E
3 PO . i £
oS perimeter drain backfill Graveltoo coarsetogeta -
E Q0 627.4 20 | sample E
SPT 2 CH sandy CLAY with gravel; yellowish E
3 1 2 12 brown (10YR 5/4); moist to wet;
E 5 medium stiff, medium plasticity, trace E
iy - manganese nodules
2 5 6 - 4 feet: becomes dark brown . L 625
5 E 6 (7.5YR 3/2), stiff with more E
manganese nodules; no gravel E
ERERS 68/ |Gsz £
1|3 21 215 39 l'sG 3
3 £
3 SET 5 12 | 6214 o _ 8O
E 7 CH CLAY, yellowish brown (10YR 5/8); £
3 Gsz moist to wet, stiff, trace manganese
ji|uD 88/ nodules : E
5 10.832.3 54 HCSNG - 8.2 feet: color changes to yellowish 3 620
104 brown (10YR 5/4) mottled with light 3
E 4 gray (7/0) :
SZT 8 15 617.9 1.5 E
12 'D.Q‘E GP GRAVEL as partially weathered E
1 /1SPT] 35 | g (o o167 limestone fragments 127 E
1.7 peore Dooee - 1 SPT refusal at 12.7 feet.
Auger refusal at 15.0 feet.
3 Auger advanced through 3
rubbly weathered limestone 615
prior to setting casing for NQ
15"5 core. Continuation of boring £
E description in rock log. 3
610
20—% ]
N
3 - 605
254 :
600
30 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299
#YMACTEC LA ROCK LOG - Boring No. B-1038
William Letis & Associates, Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532091.5 N, 628812.5E 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: 4.5inch O.D/ 15.5 feet Vertical L ,,J' Hoeft 8/19/06
G e 3T
— b 2 .0
z 3 > z &, E Reviewed by / Date D f C 3 12-4 /
Slelslalslel gl |22
€121 218|£|222 85 |55 |2 5o
Slc| 8|2 |8|6|572|8438 | B o3
al 2 (] E|ldlole (26 20 L § WS
X | ® S |6l S 0820 (4] Lithology Remarks =~
3 V'\) f n
03 f?m?t.sas partially weathered limestone Flush hole to 15.5 fest &
A g before first core run,
537 N and set PVC temporary E 615
— LIMESTONE; (packstone) with calcareous shale casing -
E interbeds; medium bluish gray (5B 5/1) and dark
1 26 50 SW R3 gray (N3); fresh to slightly weathered; medium 3
29 toF strong =
E i, 510, ) - 15-29.8 feet: shale is <0.02 feet thick with Fluid return good -
3 i o spacing <0.3 feet; wavy with ripups throughout boring 610
20+ 5.0 ]
32 a8 98 ]
E F |R3
] - 605
25+ 5.1 3
3 £5 98 -
_______________________ =600
30+ LIMESTONE; micrite to wackestone, with shale
i 4 48 96 and packstone interbeds; medium gray (N5) for
5.0 micrite & wackestone, medium bluish gray (5B 5/1)
E for packstone, dark gray (N3) for shale; fresh,
- medium strong
F |R3 -
A | -33.9-34.7 feet: 0.2 ft of shale followed by 0.6 ft of - 505
. 354 packstone
48 .
35 28 99
40- - 39.4-39.7 feet: shale bed 590
6 |22 100 ]
: 5.0 -
F |R3 - 42.8-43 feet: shale bed 4
] | [IMESTONE; (micrite) with calcareous shale - 585
45+ interbeds and occasional packstone beds; medium
37 5.0 g6 gray (N5) dark gray (N3) and medium bluish gray
5.2 (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
=580
07 las -
8 ﬁ 100 -

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 Proiect: 6468061299

4 MACTEC

ROCK LOG - Boring No. B-1038

Willam Leuis & Associates. Inc.

=] -
= & 2 |2 =
&l 13| 1Bl |5 |28 3 5
| £ 12 215|229 8|E |gL E ] =
|l | R |Z|6|eF|S05 00 | O Lithology Remarks we
; F |R3 -
E 575
55 -
ﬁ 3
49 |50|9% :
E A =570
803 10 |23 1100 "~ LIMESTONE; (miciite) with shaie and packstone :
E ' interbeds; medium gray (N5) dark gray (N3) and
£ |rs medium bluish gray (5B 5/1); fresh; medium strong
- 80-60.7 feet: packstone -
111|132 0g ) o
3.5 - 60.7-63.5 feet: shale is <0.3 feet thick with - 565
65+ spacing on average <0.2 feet’
; - 63.5-65.5 feet: packstone 3
Boring Terminated at 65.8 feet -
E NOTE A: Water level data
E Date - Depth (below ground surface)
| 8/20 - 15.1 feet 4
8/22 - 20.3 feet - 560
70 3
- 555
75 :
- 550
80+ 3
- 545
85- )
- 540
90 3

Page 2 of 2



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

ZMACTEC

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

Wikiam Lettis & Associates, loc.

SOIL LOG - Boring No. B-1039

Drilling Method . ' Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 15324722 N; 6288599 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
S — 1 = W ’a«,:, 3 '7%(/ >
£ g5 .
z |3 T
= 2| o g gzl 2 Reviewed by / Date D §C %-13 (‘/
2 ClEE - |53 1%| »]e ' 5
slele| Egiegl Q| 818 5@ B
SlE| B | 82|88/ 2|c|28|2|k8 %
OIS S| Sa|[€£) 2|2 |8|3|82] e Lithology 00 Remarks me
03 ML SILT, brown (7.5YR 4/4), dry to E 620
3 5192 moist, medium stiff {Fill) 1.0
1 1Y // cL CLAY, dark yellowish brown (10YR 3
3 1 43 / 4/4), moist, very stiff to hard, trace
% manganese nodules (Residual) E
E ///, 8157 : ' 45 3
5_§ ML SILT, dark yellowish brown (10YR
4/4), moist, medium stiff to stiff E615
FRCME 59 E
2 6137 6.0 feet: becomes very stiff and 65
3 // CL non-plastic / :
/ CLAY, yellowish brown (10YR 5/6) 2
3 with red (2.5YR 4/8) streaks, moist, E
very stiff, irace manganese nodules SPT refusal at 10.0 feet with [
IBevE blow count 50/0". E
3 15.6 Continuation of borehole 3
10_; ) 810.2 10,0 | description in rock log.
16 : 605
20 E 600
253 | 505
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061 299
ZMACTEC ROCK LOG - Boring No. B-1039
William Lenis & Associates, Ine.
Dnllmg 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
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 10.4 feet Vertical J. Hoeft 4128106
Sy e 590
= : . .
% 3 > |z E Reviewed by / Date Df( % - ’3’ g/
g 3 2 s |55 | 2 c
gl 8|g|E |83 52 |3
3= > £ o = =
52| 8|€ 5|88 218488 | 3 28
Clg|le|l=|2|aled5SE8B68 | & Lithology Remarks =
10 4] 78| ¢ |m2 (IMESTONE (micrite) with interbedded shale; 610
I medium gray (N5) with grayish black (N2) beds; ]
. I8, 20, weak; fresh; locally fossiliferous
Wa, Ro, Ti 3
1Bi, 10,
49 Wa, 81, Ti - 10-15 feet: dark bands vary between discrete ~1
32 50|84 L mm thick beds and amorphous bands, 3
E : Bj, 15, predominantly amorphous beds
15 | Wa, Ro, Ti - 605
B
F |R2 Bj. 0, Wa,
E IS, Ti -
52 3
3 |g5 100 3
E IBj, 20, 3
20 W, S, i 600
PA
4.8 "8I, 5, Wa, ]
34 |50 6 SJL S 2
257 ki 10, - 595
Wa, S, Ti
F |R2 3
51
5 |55 |100 B X
_ i, 10,
30 MW, 8, Ti - 590
8], 15,
Wea, S, Ti 3
i 4.0 B, 20, ]
6 5.0 80 V\)Ia, Ro, Ti
35+ 585
_ Bi, 0, Wa, . . Lo . 35.5 feet: driller
F {R2 SI, Ti - 36 feet: increase in frequency and thickness of reported part of the
shale interbeds i ) core fell out which was £
i - 37.2 feet: encountered slickensides and green recovered in Run 7
63 - residue with hydrocarbon odor._ _ _ _ __ _ _
7 50 100 | LIMESTONE (wackestone); medium dark gray (N4) 2
404 ' s\i/’Mgv 5, with irregular dark gray (N3) relict fossils; fresh;
/Tia’ ™ weak =580
E PA BjMe, 15, - 40 feet: vug with spar lining .
Wa, SI, Ti
E | vessi, o, -
E Pl Sm, Ti -
38 (#8loo| | | HH|| | Frmssmmemmm—— e — e —
5.0 LIMESTONE (micrite); medium gray (N5); fresh; 3
45 hard; sporadic fossiliferous zones . 575
" Mergj, 25,
- Wa, SI, Ti -
F [R2
47 - ]
49 50 100 ﬂBj/Me, s, =
50 Wa, Ro, Ti
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

#MACTEC

ROCK LOG - Boring No. B-1039

Witliam Lewis & Associaies. Joc.

=] -
= &) > E
B |3 2 1353 5
PR A A
B15)89 8|5(3525e08 | 3 H
Clg| @& = |2|3(e8|383a88 | & Lithology Remark w=
50 s
- 570
- 52 feet: fossils are visible (<10%) 3
10188 ]
10 5.0 100
55 - 565
F |R2
- 57.2 feet: 0.2 feet thick fossiliferous section 1
5.1 ]
Rk 50 98 " Messj, 15,
60- Wa, 8!, Ti o
- 60-75 feet: fossil rich zone - 560
- IBinvie, 20, 3
12 % 96 V\J/a. ;I. Ti
65 - I~ lBi/Me, 5, 3
V\J/a, §|, Ti - 555
E |R2 LIMESTONE (micrite) with interbedded shale; -
medium gray (N5) with grayish black shale (N2)
interbeds; fresh; weak; 30% shale
k 49
13 50 98 2
70+ B - 560
3 - dark bands become more frequent (Run 14 ~60% 3
E lighter color and ~40% dark bands) :
s 52
14 £0 100 -
75+ - 545
; F IrR2 1
34581 ]
15 50 100
80 - " BiMe, 5, 3
i V\j/a, ;L Ti 540
34650 ' ]
16 5.0 100 3
85+ - 535
; F [rR2
1,050 ]
17 50 100 3
S0

Page 2 of 3



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

ZMACTEC

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

LA

William Lettis & Associates. tnc.

ROCK LOG - Boring No. B-1039

S h=4
g 2 o S s |5 c
cl2 8 g2 |5.28 |22 8 e
8l c| 8|83 515321888 | ¢ 88
al 3 O O | S IND| sl D@ @ . 2
[*4 14 ® g hlE-TID 3 [afa (O] Lithology Remarks =
90 530
E 3\",’:"'3’7% - 91 feet: high angle fracture. Some minor
E crystallization along surface. 3
; - 92-101 feet: stylolites
318159100 | ~ (IMESTONE (wackestone), grayish blue (5PB 5/2)
5.0 S\illMg'l 1?, with grayish black (N2) bands; weak; fresh
E a, SLTi e e e e e
95 CIMESTONE (micrite). medium gray (N5) with 525
; |_grayish black (N2) bands; weak; fresh | -
E F LIMESTONE (wackestone); grayish blue (5 PB 5/2)
with grayish black (N2) bands; weak; fresh 3
110149 o8 "~ CVMESTONE (micrite); medium gray (NB) wilh
5.0 grayish black (N2) bands; weak; fresh
100+ - 520
E IBjMe, 20, -
_ Wa, SI, Ti
; 52 | LIMESTONE (wackestone); medium gray (N5) with -
4 20 5—5 100 grayish black bands (N2); weak; fresh 3
105+ B - 515
E " BjMe, 20,
F Warst, Ro, =
ITi
40148} g5 | LIMESTONE (micrite) with thin (~0.1-0.2 feety
5.0 A - 3
packstone layers; micrite is medium gray (N5), the
110+ packstone is grayish blue (5PB 5/2) with grayish =510
E black bands (N2); weak; fresh
—ihiie, 0, - 107-111 feet: thin shale laminae 3
E \%S’L% - vug with calcite filling -
waobvmi| -
4 22 54 98 LIMESTONE (micrite); medium gray (N5) with dark 3
15 5.0 gray bands; weak; fresh
E - 114 -115.3 feet: high angle fracture - 505
I BjiMe, 0, . -
E Wa, S, Ti =
] 23 35 100
PVC: 4inch O. D. set
120 Boring terminated at 120 feet o g, et for Packer £ 500
NOTE A: Water level data 3
= Date - Depth (below ground surface) 4
] 4/29 - 8.8 feet
7/19 - 7.2 feet 3
7120 - 7.2 feet 3
125: - 495
130
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SO LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

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

ZMACTEC LA

Willisun Letus & Assoc

SOIL LOG - Boring No. B-1040

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1532554 N; 629061 E

Total Depth
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 Vettical J. Hoeft 6/28/06
E sz W 510 TF
- e b .
= 12| o8 AR Reviewed by / Date DS §-9-C7 Rey |
£ S22 |~ | & 513 .. 5
clelo| gelggC| 2|~ | B|sa £
2lgl 2| sglggle|e|s|2lEg 3%
85| £ 28|88 5|8 |£5|£ |38 : 53
Sl B | Do |eE S| T |0 |35 |a2] si69 Lithology 6.0 Remarks ~
05 oL CLAY, reddish brown (5YR 4/4), dry :
3 to moist, stiff to very stiff, trace E
9 manganese nodules (~0.01 inch in
SPT 7 |16.2 diameter)
3 1 615
E ! ]
3 - 1.7 feet: becomes yellowish brown 3
3 7 (10YR 5/4) 3
/1557 7 |1es 5
E 8 :
5 E
flser] B ]
3 3 6 |18 - 6.5 feet: becomes moist in third £ 510
3 9 SPT sample 3
3 7
SET 22 (16.8 607.4 . 95 E
10 E 50/6" CL CLAY with limestone gravel, E
yellowish brown (10YR 5/4), dry to 3
3 moist, hard E
1 |sPTIB0/071 0 SPT at 11.2 feet did not 3
3 5 advance. Driller broke 505
- 9.56-13 feet: limestone gravel is through with auger. 3
3 6037 slightly weathered with white powder 132 E
—_coating and has sharp angular edges /—=— SPT refusal at 13.2 feet. E
3 Centinuation of borehole E
description in rock log. E
154 3
203 ;
E 505
3 E
25 3
3 £ 590
g :
302 2
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

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

ZMACTEC WL A ROCK LOG - Boring No. B-1040
William Letlis & Associ . Ine,
Drilling Method ' Boring Location Coordinates: AL State Grid (ft) Total Depth
Holiow 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
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5inch O.D. / 13.6 fest Vertical J. Hoeft 6/28/06
B, 51007
= g4 - — .
= 3 . zlz. | Reviewed by /Date __LAS(C 5~ 9- 07 av |
] T c S |38 ' o
L= . il = | e = 1e E= 2 ©
o F] o D ol O = Ea =
al 31 o . | & | sl Eleg 20 @ . oL
gl |R|2|wle~l35a3aa | © Lithology Remarks
JB. o LIMESTONE (micrite) with calcareous shale
kS 20 v SLT interbeds; medium gray (N5) and dark gray (N3); 3
164 1 |29 77| F (RS T fresh; medium strong -
o, 70, - 14.8-15.6 feet: high angle fracture (70°) with slight
- ‘é‘.’aagl- T staining =
V\’,‘a’ smo | ol : 15-21 feet: shale is wavy, range of thickness is - 600
iTi 0.01-0.1 feet with spacing < 0.01-0.2 feet
12|28|99| F |ra
' o 70 - 18.9-19.5 feet: high angle fracture (70°) with slight
20+ , a, staining -
: S1-Sm, Ti 3
- 21-31 feet: shale is <0.01 feet thick with spacing
<0,01-1.0 (average is 0.8) - 595
3 2_(13 100! £ IR3 Wé.ggi. . - 21.4-24.2 feet; high angle fracture: 90° 3
i,
6 2819.?-24.2
i 18, 25, 3
a, S, Ti
- 580
14|20 Flrey
' 29.1 feet: Unconfined
30+ » Comprassion Test
- 31- 45 feet: shale bed spacing 0.03-0.3 feet,
; I wavy - 685
’ 5.1 . o, 75, . . )
5 |5g|100| F |R3 Wa, -33.5 feet: shale bed 0.08 feet thick with light olive 1
neiptent gray (5Y 5/2) color
35+ -
B - 580
4.9
16 |55|98|F |R3 3
40- -
- 575
i 7 %_g 721 F Ir3 - 43 feet: rip-up clasts ]
45 4 . . . =
- 45-56.5 feet: shale is 0.02-0.2 fest thick with
spacing 0.05-0.3 feet
- 570
1188
8 50 100 F_ R3 .
50- ‘ 1
: - 50.4 feet: shale layer 0.2 feet thick 50.3 feet: Unconfined
Compression Test 565

Page _1 of _3__




ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468 1299
ZMACTEC ROCK LOG - Boring No. B-1040
William Lettis &Anocitlncm nc.
= 3 2 |2z £
8 ~ 2 S |5§ 5 c
sl 5 ol & s o B é % s | g £
HHEHEIEIEIEE R AR 5
=] = ] Bliol=|26 20 D : =
2l |22 |o|el23 B8 a0 O Lithology Remarks =~
9 [5.0]100] F [R3
- 4.9 3
55 - 4
E - 56.5-65 feet: shale is 0.01-0.4 feet thick with - 560
spacing 0.02-0.3 feet
E 5.0
; 10 50 100| F |R3
60 - =
E - 555
' 4.9 ) )
11 50 98| F |R3 63.2 feet: Unconfined
E : ) Compression Test
65+ - B5-75 feet: shale is 0.01-0.1 feet thick with
spacing 0.1-0.6 feet, rip-up clasts E
- 550
112|200 | F |R3
- 69 feet: stylolites observed
70-
- 545
E 49 B
$13|55|97| F |R3 ]
757 - 75-90 feet: shale is 0.01-0.1 feet thick with ]
spacing 0.05-0.5 feet, rip-up clasts
= 540
14 21 100| F |[R3
80+ 3
=535
15 61 977 F |R3 ]
85+ 4
=530
116 50 100 F |[R3 =
90+ - 90-110.4 feet: shale is 0.01-0.2 feet thick with ]
spacing 0.05-0.3 feet 4
- 91-83 feet: calcareous shale-rich section, mictite - 525
is 0.1-0.2 feet thick
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299
ZMACTEC ROCK LOG - Boring No. B-1040
Wilisin Lotus & As
- 13 .
g s 2 ? %8 > s
‘i’ o E [ | S o) §; ‘E‘ %ﬁ % £
= > = ol el o R ©
1|32 |5|855 218488 |38 23
Clg|&lx|2|Bsf55888 | 6 Lithotogy Remarks =
43 F
17 9 98 R3 1
95 4 ! 3
I - 96 feet: rip-up clasts ]
E - 520
E 51
J18|25|100 F R3 ]
100 - 2
=515
' 4.8
319 [z |956] F |R3
1057 .
; B 510
320 g5 [100 F |R3 ]
110+ . ’ ]
-110.4-120 feet: shale is 0.01 feet thick with .
spacing 0.02-0.1 feet, wavy
=505
E 48 =~
i £0 96| F |R3 -
115 4 3
E =500
22 39 98.7/ F |R3
120 Boring teminated at 120 feet ]
E NOTE A: Water level data
Date - Depth (below ground surface) - 495
5/12 - 13.7 feet =
5/14 - 11.2 feet
6/28 - 9.0 feet =
6/30 - 14.4 feet -
125 7/5 - 9.0 feet
E 7114 - 7.2 feet -
7/20 - 16. t
; 6.0 fee 490
130 3
- 485
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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; 646!53061 299
?JMACTEC SOIL LOG - Bormg No. B-1041
William Letis & Associaies, Inc,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
) Hollow stem auger (8" OD)/ HQ core (3.8") 15325449 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

/2%4§§%§;¢V o DYCTF

g g§
= ] ¢ i oy
= 2 8 §|=z|2 Reviewed by / Date DSt 2-{3-C /
o 21 8¢ | E| g
e Flosie [ 81218 |9 5
slel ot 2oigsw Q) 2|+ | 9| 857 PN
B2 E|BE(85| 2518|258 5§
Al §| 8 |g2| S| & || £ |89 i me
Al o |Do|eE 2| 2|05 |02 g Lithology 00 Remarks =
03 el CLAY, yellow brown (10YR 6/6), dry. 620
stiff, trace sand and small
1 lsp7l 1 | s1e __Manganese oxide nodules 15
3 1 7 117 CH CLAY with gravel, strong brown
E 7 (7.5YR 5/2), dry, stiff, few black
3 manganese oxide nodules (Residual)
5 ?
‘: S;T 7 3 E
E 7
5 E =615
less o _e3_ 3
1 /lsptl ol o CL [ .a,  CLAYWRH gravel, dark yllowish v :
3 3 2 G | brown (10YR 4/4), moist, very soft, — E
: |.gravel is tan to dark gray (Residual)_
E CLAY, grayish brown (10YR 5/3), E
E 3 moist, very stiff, trace sand E
3/1SPT 3 |44 (Residual)
4 9 - 9 fest: more orange mottling, few
104 larger black manganese oxide
nodules
/1SPT] 3 7 6086 - 11 feet: slightly drier with larger 11.5 |- SPT refusal at 11.5 feet.
3 L5 M\10/0" black manganese oxide nodules Augered to 12 feet.
(~25% of soil) Continuation of borehole E
3 description on rock log. E
15
203 £ 600
25- | 505
30 F

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Project; 646896\1299

ZMACTEC

ROCK LOG - Boring No. B-1041

i
Wiltiam Letiis & Associates, lnc.

Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Holiow stem auger (8" OD) HQ core (3.8") 15325449 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: 4.5inch O.D / 12 feet Vertical A. Tillery 6/24/06
W ot 57107
= 3 > |z | % Reviewed by /Date _PSC 3-(3-0Q7
8 3 2 EREERE 5
Sls|ElalBlsl.oBE |25 % £
= C .= —_
Sl el812]5(885216488 |3 5
o] 3 @ - %’ Sido S|28 20 © Lithol ne
¢ | x| & n | E- ' (=) FaYal 6] ithology Remarks
E Z | | weathered LIMESTONE ) )
LIMESTONE (micrite) with interbedded shale:; 12t'7° feet: good fluid
1 128 g5 |SW|Rrs PR micrite is medium gray (N5) and shale is grayish return 3
2.8 toF 5{: Zé" Sé black (N2); fresh to slightly weathered; medium
15 onting | strong; micrite and shale thin to laminated
- 12.1-18.8 feet: zone with less shale, shale - 605
E contains micrite rip up clasts, irregular styolite lines 4
32 £0 100 F |R3 ]
E - 18.8-27.7 feet: zone with more shale
20 - 600
5.1 - 21.4 feet: sparry calcite vug
3 | [100 ﬁB', 20,
5.0 /S]l-Ro, Ti -
1B, 15,
1\/_\_Ia, Sm, -
|
25 F [R3 Bj, 15, Pi, . 505
: SI-Ro, Ti
I 4 % 100 BJ, 20, 3
- : Wa, S\-Ro, - 27.7-34.2 feet: zone with less shale, shale color
/E'. becomes lighter (N3)
j, 15, P, 3
30 ’F"@%‘ P
S Ro' i, - 590
- icoating A
" Bi. S15, B
5.0 F PI-S1-Ro, .
i5 50 100 ITi ]
' - 34.2-36.2 feet: i le bed ]
35 —— R3 34.2-36.2 feet: zone without shale beds 585
SwW X
6 50 100 ] ]
40 T Ll " (IMESTONE (micrite) with interbedded shale =580
5\11» 1%| PR'- layers with occasional wackestone interbeds; -
e S micrite is medium gray (N5), shale is grayish black
5.0 (N2) and wackestone is medium light gray (N6); 3
7 100 A
5.0 fresh; medium strong . 3
- 40-42.3 feet: shale is thin with wavy beds
’ F - 42.3-43.2 feet: wackestone, fossiliferous =
45 R3 -43.2-50 feet: increasing shale content with depth 575
4.9 3
38 |50 ]
S0 - 50-55 feet: increasing shale content (~45%) with -570
= depth, fossiliferous lenses throughout

Page 1 of 3



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

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

ZMACTEC

William Letiis & Associates, knc,

ROCK LOG - Boring No. B-1041

Elevation

5 =
= o E
g S 2 2125 |5
2 [ g ol &£ o 3 é “Eﬁ 2
= o o =
sl 28|25 |2188/28482 |2
Cl2le|=|2|8|e8 = ,gg’_gg S Lithology
s il Ml e B Remarks
5.0
9 50 100
E IBi, 10,
Wa, Ro,
INo fit
55 F RS - 55-76.6 feet: shale content is ~50%, micrite is
E thin bedded; shale is laminated, slightly wavy,
k 5 1 sometimes fossiliferous
; 10 -ﬁ 100
60
k 5.0
I 11 50 100
65 F [R3
3 5.1
312 50 100
70
B, 15, I 70.2-71 feet: lost water
Mo-Ro B return
k 54
; 13 50 96
75 F [R3
E 4.9 - 76.6-78 feet: fossiliferous wackestone
14 | £ |100
E 5.0
80
E 5.1
: 15 50 100
8 F RS - 85-92 feet: packstone interbedded with very thin
] shale beds 86 feet: ftuid return is
E 4.8 fair, flow is from around
; 16 50 96 the casing
90

(feet)

- 565

- 550

=535

=-530

Page 2 of 3



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

Project Name and No.; NuStart - Beliefonte COL Proiect: 6468 _\1 299

JMACTEC

i
William Leais & Associates. [ne.

ROCK LOG - Boring No. B-1041

Elevation

(feet)

-520

5 =
= O 2|2 E
[ < o £ =
g s| 3 =) .g £ > E E‘g_ ‘D—)
= S22 z €8 o
52|81 15|818521848% |3
QlEgle|=|2|a|lcsfFESNE] | S Lithology
3 5.1 Bj, 5, Pl [~ LIMESTONE (micrite) interbedded with shale;
: 5.0 Ro. Ti micrite is medium gray (N5) and shale is grayish
biack (N2); fresh to slightly weathered; medium
E strong; micrite is medium grained and constitutes
95 R3 ~80% with beds of <0.1 feet thickness, shale beds
are mottled and discontinuous
E 5.0 " LIMESTONE (wackestone), medium gray (N5); | 97 feet: decreasing
5.0 fresh; medium strong
100 100-120 feet: poor to
5.0
5.0
; - 99.6-107.6 feet: zone with virtually no shale
105 R3
[ Bi, 15, P,
E 5.3 S1-Ro, Ti
E 5.0 - 107.6-115 feet: increasing shale content (~45%),
; shale beds are thinly bedded, mostly planar
110
50 B, 5, Pl
: 5.0 S
_ B3, 20, PI, - 113.4-116.8 feet: beds are planar
ISm, Ti
B ——— LIMESTONE(micrite) with interbedded shale; shale
: er§~., No it is grayish black (N2) and micrite is medium gray
E (N5); fresh; medium strong; occasional wackestone
52 interbeds
5.3
k rIBi. 20, Pt,
ISm, Ti
120+
| Boring terminated at 120.3 feet
NOTE A: Water level data
E Date - Depth (beiow ground surface)
6/24 - 6.2 feet
6/25 - 6.3 feet
125+
130+

- 490
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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. Proiect: 6468061299 )
ZMACTEC WLA SOIL LOG - Boring No. B-1042
Witliam Lettis & A
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532375 N; 6289312 E 124.3 feet
Drilling Contractor (Drilier) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 622 feet See Note A 7/8106
Sampling Method Borehole Inclination Logged by Date Completed
No sampling- - K. KRU 7/10/06
S =z o, AR e
= f ¢ b s
= né 5 & & = e Reviewed by / Date D SC 3-13~0 f
gl | 2| 8¢ 51513 5
£ > | 8 2| =9 ]
(el el telemCl 2 = | BlSq@ =
SE|E|BE|85| 8|5 E|l2|58 g
‘g B3 8| So|l2E 2128|382 e Lithology 00 Remarks oL
] 620
See adjacent vertical boring B-1042A :
for soii profile. 2
E615
3
E £610
;605
205
602.5 225 _
E =600
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

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

ZMACTEC

ROCK LOG - Boring No. B-1042

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532375 N; 628931.2E 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

//,% S OF
= 3 o > |z, | E Reviewed by / Date DSC 5= 9-a7 Q’@,V X
S i lalslel oalE |22 * 5
£ B s |5E g T~
sl 181925 |2|85 2880 |2 5§
(=) = [] =3 ro| =20 2w Q N e
gl | R|sS|d|ler|SeS8da | O Lithology Remarks =~
E 15] 4 CWIRT LIMESTONE (micrite) with interbedded calcareous . . b
1115 to {to shale; micrite is dark gray (4/0) and shale is very Boring is angled at 60
SWnR3y N dark gray (7.5YR 3/1); completely to slightly r1 from horizontal. Depths £
25 \weathered; weak to medium strong: predominately / | Shown are distances
Ro \soil and wackestone fragments ___ __ _ _ _ along the axis of - 600
15 135] 55 |swls (IMESTONE (wackestone) with interbedded g””'“gﬁ'e‘éa‘tm”s.may
. 5.0 R3 calcareous shale; wackestone is bluish gray (5/1) enqsel d'ot ewermine £
and shale is dark gray (7.5YR 3/1); slightly ‘S:T ncat_ 1s_tances|. :
weathered; weak to medium strong mlgggsrg]n‘flle%tasngrz
| LIMESTONE (micrite) with inferbedded calcareous ;‘i‘;ﬁve to borehole 3
30 ) shale; micrite is dark gray (4/0) and shale is very : ) . =
Bl s0. dark gray (7.5YR 3/1); fresh; medium strong; shale 22.5-27 feet: good fluid
3 |47 g4 i calcite is 0.01-0.3 feet thick in irregular layers with return i fui - 595
5.0 coated beddings spaced 0.1 feet apart ‘$e7t-u4r?1 feet: poor fluid -
-32.8-33.1 feet: shale bed 29-40.5 feet: calcite ]
F |Rr3 - 33.1-34.0 feet: packstone bed infills present 3
35- 4
1422000
E ' - 36.4-40.0 feet: shale beds are discontinuous and - 590
E become irregular; rip-up clasts
40+ 3
5.1 " LIMESTONE (micrite and wackestone) with
5 ﬁ 100 interbedded calcareous shale; micrite and E
: wackestone are dark gray (4/0) and shale is very
| | dark gray (7.5YR 3/1); fresh; medium strong E- 585
- 40.5-42.5 feet: bioturbation in shale, calcite very
F [R3 common 3
45- -
5.0 3
6 50 100
| - 580
49 feet to bottom of E
50 - 50-90 feet: consistently spaced shale interbeds, ggri‘n?éel\tl‘oljfwclgéggg 3
: 5.1 iregular shaped, some diffuse boundaries, Cdmpreésion Test 3
7 1gp (100 moderate amount of rip up clasts -
F |R3 575
55 - ]
8 % 100 56.1 feet: Unconfined E
: Compression with
Stress/Strain Test -
60- £ 570
9 |Z5]100
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07
Project Name and No.; NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC WA

Wiiliam Lets & Ascociates. dnc.

ROCK LOG - Boring No. B-1042

5 -
= 3} > |z T
[ g o £ £ 5
% I 5 o) 'g £ ol B :C:= E% g é
al 3 D o o =98l cledleo o} Lithol we
€l | |2 |nls~Spdco o - Lithology Remarks
F |R3
65+ 65.1 feet: Unconfined ;565
- 5.0 5 Compression Test
10 50 100 3
70+ ]
1150|100 560
F |R3 3
75+ -
; 5.0 3
: 12 50 100
- 555
80- , . 3
- 80 feet: rock becoming strong E
E 4.9
} 13 50 98 3
B
k =550
F |R4 3
85 - 3
k 5.2
314180 100 -
= 545
90 - 3
15 % 100 - 91.2-91.8 feet: shale is massive and interwoven 3
¥ : with limestone present only as rip up clasts -
- " LIMESTONE (micrite and wackestone)
F R4 interbedded with calcareous shale; limestone is E
bluish gray (5/1) and shale is dark gray (7.5YR : 540
95 - 3/1); fresh; medium strong
- 92.7-94 .3 feet: packstone with shale interwoven .
’ 5.0 as thin wisps; caicite infill and replacement:
16 100 e
E 5.0 common, vug infill E
100+ - 535
] 17 50 100 3

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 Proiect: 6468061299

ZMACTEC W1

Willcum Letns & Aswxiates. Ine.

'|IROCK LOG - Boring No. B-1042

s =
= ') 2 > €
Q —_ = =
El o lzlalElel JalE 1223 5
= 5|l-2 8E |22 |2 P
1212|215 |8|85218.08%8 | < £3
=) =1 i} S|lifolsl2g Lo @ . R
[vd [ X S |hle~| T30S ao (O] Lithology Remarks =
F |R4 3
105+ ’ -
E 5.0 - 530
| 18 5.0 100
110+ o, 70, . 3
E 5.0 Wa, Ro, Ti . .
19 | £ (100
E 5.0 - 525
E -112.5-113.4 feet: packstone with wispy shale .
B | layers
F |R4 3
115 =
k 5.0
: 20 50 100 -
E =520
1204 =
2125|100 F |R4 ]
; =515
125 ‘ Boring terminated at 124.3 feet. 3
NOTE A: Water level data
E Date - Depth (below ground surface) 3
| 7/9 -15.8 feet . 3
7/11 - 15.1 feet
E 7/20 - 13.2 feet .
E =510
130
1354 =505
140 =
E 500

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; 646§061 299

AMACTEC

Witliam Leis & Associates, Inc.

SOIL LOG - Boring No. B-1042A

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) - 1632377.2 N; 6289359E 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 7/8/06
Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical ,, K KRUG 7/10/06
3 =Tz | Nl 57F 7
IINHE DEC 3-13-07
= 2] of 5lz|2 Reviewed by /Date __ 125 3/
£ £ % S 5| 3 ‘@ > | g 5
slel el 2883 8| C|8|5@ ki
s |al = D = \ o =
GlE| E182(8¢%/2|5|2]2/|z8 53
O3 S S5a (€€l 2 12|85 |82 a4 Lithology 00 Remarks s
03 IS GP GRAVEL (Fil) -
E z’o“gf E
E 4 Oy 620.7 1.4 3
1/1SPT| o |42 CH CLAY with sand, strong brown
Y1114 (7.5YR 5/8), moist, medium stiff, few Soil boring is and SPT's test
E manganese oxide nodules were perfomed in a vertical
E hole offset 3.7 feet from
3 SPT 3 - 3.5 feet: color changes to brown B1042 which is an inclined
> 6 18 (10YR 4/3) and becomes stiff boring.
E 7 i
53
Pl % a2 ]
3 3 : - 7.0 feet: color changes to light olive E 615
: 2 ST 8- brown (2.5YR 5/4), becomes soft _ — Lo
E CLAY with sand, dark yellowish
E 5 brown (10YR 4/4), moist, stiff, few
4 /isPT 2 1312 manganese oxide nodules E
Jlel s
103
sPT 2 - color changes slightly to dark 3
/PET 5 |18 yellowish brown (10YR 4/6)
E 9 5—61 0
E 1600l 130 3
E CH CLAY with gravel, dark grayish 3
3 SPT 9 brown (10YR 4/2), moist, stiff, trace
6 8 |14.4 sand E
15 e
Z
/P s |18
9
3 6036 __ 185 _
3 SPT 2 CH CLAY, dark yellowish brown (10YR
F 8 1 {108 4/4), wet, soft to medium stiff, trace 3
20 2 gravel _
T et O - 21-21.5 feet: advance SPT with 1
3 9 5 [13.2 weight of rods, possible void
E 2 Auger refusal at 23.0 feet, [ 600
599 1 230 | See adjacent inclined boring
Boring terminated at 23.0 feet. B-1042 for description of
E underlying rock. :
25 ]
. - 595
30-
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

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

William Leties & Associates, inc.

SOIL LOG - Boring No.. B-1043

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532423.8 N; 6287419 E 2 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) . 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
- — 7 7’ /’/ B Sy 7 7,
3 2 //ZL///%/%W P4
o5 = | 2 ] e
5 21w g s|z|2 Reviewed by / Date DSC -1% ay
(0] > L e < = 5 [=
Zlalle | B2 (558 28|58
BBl 2| g2 (38 8|e |8 |35 33
olsl s | E2 |82 8 8| | & (B8 ; s
01218 | 5B CE S| 2|8 |5 |02 g7 Lithology 0.0 Remarks =
3 4 K
pba GRAVEL (FILL) Drilled to test for concrete.
= ATy 2 * SPT 1 blow counts not :
) (el .°-:.- recorded due to rig geclogist {
; _ a®s 620.7 20__| omission
1 [SPTi10/0"/11.2] 6206 |\ CEMENT/CONCRETE \_21 | Rocks encountered.
3 LZ_J Drilling terminated due to concrete 10 blows at zero £ 620
E encountered at 2 feet. Relocate to advancement.
3 B-1043A. 3
53 ]
3 =615
10 ]
3 =610
153 3
_ 2-605
203 3
3 £ 600
253 ;
30 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

fﬁMACTEC SOIL LOG - Boring No. B-1043A
Williamn Letiis & Associates. Inc. i}
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1632424.3 N; 628756.8 E 75.6 feet
Drilling Contractor (Drilier) and Rig i 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
775l 7
pugl = VO b B ]
= °§ © 8 51 =| @2 Reviewed by / Date DSC 5-13-07
] > 88 € E B c
o [ o= |2 Q ) > @ k=]
|8 el 2gieg Q| S8 5m T
2lBl e|gs|gdle|€e|8| 2l P
Al s | 2|88 8| 2| & | £ |BY ; we
w| n Dm |E= ; < [e] - n2 6222 thhology 0.0 Remafks
03 : 77 o CLAY with sand, dark reddish brown E

E // (2.5YR 3/4), dry to moist, hard, few E

3 8 74 1.6209__ organics — 13 E

3 /|sPT 7 NS — —— o — = —— ;

3 1 4 12 / CLAY with sand, yellowish brown E

3 / (10YR 5/4), moist, medium stiff to E620

3 / stiff, few large gravel clasts

Il 2 36/ /

5 § |18 [17.4| %q / E

E 5

53 / 3

74 8162 o8O ;

8 CH CLAY with sand, strong brown 3

] SET 7 |85 % (7.5YR 4/6) to yellowish brown

E 9 / (10YR 5/6), moist, medium stiff to E615

/ . very stiff E

3 / - 6 feet: becomes yellowish brown E-

E 4 / (10YR 5/6) . 3

3/1SPT| & l|1a5| 30| 7% |68Z / - 8.5 feet: becomes yellowish brown E

il4] 5 47 | H / ; (10YR 5/8) with few manganese 3
10 E / nodules 3

P % - 11 feet: becomes yellowish brown 3

/051 9 |24 / (10YR 5/8)

E 1 / water level measured at 12.5 610

E / feet (6/8/06)

3 /|SPT} 4 12 / - 13.5 feet: becomes dark yellowish

E 6 | 10 7 % 8077 brown (10YR 4/6) 145 | SPT refusal at 14.5 feet. 3
154 10/0" G, ROCK FRAGMENTS, limestone Advance auger to 156.6 feet.

7 s065  Slightly weathered 156 | Continuation of borehole 3

3 description on rock log.

E : 605
204 3
253
30-
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL. Project; 6468061299

JMACTEC WLt

ROCK LOG - Boring No. B-1 0431

William Lellis &Amoci;lcs. Inc,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Holiow stem auger (8" OD)/ HQ core (3.8") 15324243 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
Wg 2 L s
- R
= o PR = Reviewed by / Date Dgc 3 ( % Q/
g 3 2 S 55| 3 §
ol s §|lalt £l.o § % % 28 ,gu
E=1 < = K=] = =
§lc| 8|2 |5|5|55 21885 |3 5%
Qlgle|s|z|a|ef|5B8a0 | o Lithology Remarks =
LIMESTONE {micrite) interbedded with calcareous 3
shale; micrite is light gray (N7) and shaie is dark
gray (N3); fresh; medium strong; shale is 0.1-0.2 good fiuid return =605
4.2 feet thick, spaced 0.05-0.3 feet apart; calcite vugs
1 83| F |IR3 3
5.0 presenfc
20 - 3
"Fb, 5, Wa,
m, Ti =
- 600
2 [811400] F |R3 - 22.6-29.0: shale is 0.01-0.09 feet thick with ]
5.0 spacings of 0.01-0.1 feet
25 -
- 595
5.2
3 50 100| F [R3 -
- 29-39.4 feet: shale beds increase in frequency, 3
30+ 0.1-0.2 feet thick with spacings of 0.05-0.1 feet
E - 30 feet: fossilifereous zone
Bba,v20, - 590
4.9 {Sm-si, Ti
4 55|98 F |R3 .
34-75.6 feet: good fluid
35+ return
; B
- 585
5.2
5 |£#5198| F |R3
5.0 IBb, 20, .
Wa, Sm, T
40- [Ti - 39.4-50 feet: shale beds increase in frequency,
0.1-0.2 feet thick with spacings of 0.05-0.1 feet
E ‘ - 580
46 |22 100] F [R3
5.0 Bb, 18, - Spar-filled vugs 3
E Wa, Ro, Ti .
45 -
; 5.0 Uo, 65, =575
pon 3 , Ro, Ti .
7 50 100 F [R3 3, Ro, Ti
50+ - 50-60 feet: limestone changes to wackestone, ]
very fossil rich X
=570
4.7
8 |=|9% | F |R3 -
5.0 o, 70,
E Wa, Ro, Ti 3
55 - -

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 Proiect: 6468061299

AMACTEC LA

William Lettis & Associates, Inc.

ROCK LOG - Boring No. B-1043

5 : -
Bl |3 2 £ 135 |3 g
£ |2 €1 =€ |EE€ | e 8
€121 2|8|£|2|2285 |55 |2 T
Sle| 8|2 |5 8|55 2184388 |3 8
B2 || r|3 |B|ef|53B38a | o Lithology Remarks ws
53 - 565 -
9 ﬁ 100 F |R3 b, 10,
IWa, Sm, .
ITi
60+ - 60-75.6 feet: shale increases in frequency, 3
0.01-0.2 feet thick with spacings of 0.05-0.02 feet
55 - 80-75 feet: fossil-rich bands become common =560
210 |£=(100] F |R3
5.0
65 -
E ~8b, 20, B
Wa, I, Ti
E - 555
ERK g—g 96| F |R3 . - 67.8 and 68.6 feet: fossils present in bands 1-2
: feet thick
70 %
3 =550
41221 100| F |R3
5.0
’ IBb, 5, Wa, - clay-filled fracture
75 4 ISm, Ti :
E Boring terminated at 75.6 feet 3
E NOTE A: Water level data ’ 545
Date - Depth (below ground surface)
E 6/6 - 14.0 feet : =
i 6/7 - 12.6 feet ~ ]
80 - .
- 540
85+ =
E - 535
90 -
=530
95 - ) .

Page 2 of 2



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

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL. Project; 646 0_61 299

William Letiis & Associates. Inc.

SOIL LOG - Boring No. B-1044

Drilling Method

Hollow stem auger (8" OD)/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft) Total Depth
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

D ot 5107

: £[%
= % u§ E|lZ|e Reviewed by / Date . . ch 3 ~l?ﬁ7
8 Siag €l E % s
= o= i Q| 2 3 !9 =]
c|lel o) e iom © 21l = | 2S5 g
glele|gflgs| 8| €22 B3 gy
8 © @ [ Q 8 Y g £ E‘ © g Li Ri w “g
ol G| SeigEl=2 |1 < |08 | 5 |a2| g7 ithology 00 emarks
0 OH organic CLAY, reddish brown (2.5YR E
4/4), dry to moist, stiff 3
3 3
E S’:T 7 |18 | 6167 o _20_
E 9 CH CLAY with sand, strong brown
E (7.5YR 5/6) to yellowish brown 3
E (10YR 5/8), moist, stiff to medium
E 1 stiff F615
3 /18PTl o Lag |19.8 5% |Gsz - manganese nodules are up to 4 :
12| 5 26 mm in size 3
> 632 .. _ 55
E cL CLAY, dark brown (7.5YR 3/4), moist £
E| i iff, f i
1/t 2 | oo 100 medum St fewfine sand oy 3
E 3 8 CH CLAY, yeliowish brown (10YR 5/6), E
E moist, medium stiff, black E
EN 610.7 y y 8.0 | Auger refusal at 8.0 feet. £
TSPTa0M [0 \manganese nodules / SPT refusal at 8 feet with
4 blow counts of 40/1".
E Continuation of borehole
10 - description in rock log.
153 ]
3 =600
20 ]
: 595
253 3
3 - 590
303 -
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL. Project; 6468061 299

William Letus & A.x-cl;\us. Irc.

ROCK 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") 15632399.8 N; 629086.6 E 76 feet
Drilling Contractor (Drilier) 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. lelery 6/7/06

7 . o
Wé/,; Chlaza
g 3 o > |z, | E Reviewed by / Date D < 3-13- Gy
2 o 5 a '% £ o & é «g' %. ?’2 ‘5
I B k > B
al 3 o] e | sl Ei28 20 @ . oe
|l | =2 |2 |nlsF|38586a | o Lithology Remarks
| LIMESTONE (wackestone) with interbedded shale; 610
E 27 wackestone is medium gray (N5) and shale is ’ Drill .
1 |&L]| 82 IsW{R3 grayish black (N2); slightly weathered; medium riler using
10+ 2.8 ; recirculating tank
’ strong; shale beds are very thin (1 mm-3 cm) Series 2 dri%l bit 550 psi
down-hole pressure.
E Fluid return is good
from 8-61 feet. =
E 5.0
: 2 50 84 [SW|R3 . 605
15+ _ ]
Rod drop of <=1 foot at
- 16 feet: weathering decreases to fresh 15.2 feet 4
= - 16.4-18.1 feet: beds are planar and not wavy
13 |22400| F [R3 —
_ 5.0 - 18.5-18.9 feet: fossiliferous =600
20- o 3
LIMESTONE (micrite) with interbedded shale;
micrite is medium gray (N5) and shale is grayish 3
E black (N2); fresh; medium strong; laminated shale;
51 bioturbated 3
4 ﬁ 100 =595
25 BHTY BHTV analysis was -
F |R3 conducted over the
; length of cored section E
50 A | LIMESTONE (wackestone) with interbedded shale; 3
5 |5p/100 wackestone is medium light gray (N6) and shale is - 590
' .10, grayish black (N2); fresh; medium strong; shale
30 - Wa, Ro, Ti interbeds generally wavy and laminated 3
4.8 ) ]
6 50| B 10.5m 585
I
353 3
F |R3 3
5.0
7 50 100 || =580
IBj, 10, Sm
40- Pl Op
8 g—g- 100 g{iég‘, Ly - 43-46 feet: very fossiliferous 575
: Bj, 15, Pl,
ISI-Ro, O
45+ Bi, 13, PlF,)
F |R3 T I Sy —————— ]
sjl'-Ro.' op LIMESTONE (micrite) interbedded with thin shale =
E Bj, 15, P, iayers; micrite is medium light gray (N6) and shale
[SHRo, Op is grayish black (N2); fresh; medium strong; -

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 Proiect: 6468061299

Z/MACTEC

WLAH

(NHA
Witkiam Letiis & Associates. Inc,

ROCK LOG - Boring No. B-1044

5 b
g < 2 21%s |35
E [} 5 al|l &8s o B ’E‘ ‘E k=3 %
= £ fo2 0 =1 o e
Sl z|18/2|5181351218-88 |3
Cl2|e|=|2 |88 38388 |3 Lithology Remarks
9 [21 100 occasional shale beds, wavy, laminated and
E 5.0 o p bioturbated .
50- Ry - 48.8-49.8 feet: fossiliferous packstone
E 52
50 [18j, 10, ) )
[Wa, SI-Ro,| - frequent bioturbation throughout
55 - | _ffossils
B}, 10, P,
SI-R
R3 5], 13,
Wa, R
: hofit - 56.8-60.2 feet: shale decreasing
Bj, 10, P,
3 5.0 ——gm.sn;fil
AN
- 50 Sm-S-Ro
60
61-66 feet: lost 25
E gallons of fluid return
50
- 5.0
65+
R3 66-76 feet: fiuid return
3 , is good.
: St Ro. Ti - 67.3 and 69.1 feet: abundant chert
51 - 68 feet: recovered core (68 feet) slightly exceeds
5.0 cored section (67.8 feet)
70+
T LIMESTONE (wackestone) interbedded with thin
shale layers; medium light gray (N6) and grayish
black (N2); fresh; medium strong; some styolite
5.0 features
50 R3
PVC: 4inch O. D.
75- installed after drilling for
BHTV test
Boring terminated at 76.0 feet
NOTE A: Water level data
Date - Depth (below ground surface)
804 8/18 - 9.5 feet
85+

Page 2 of 2
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

AMACTEC SOIL LOG - Boring No. B-1045
Wiliiam Letus & Associates, Hic.
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 (Drilier) 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

//%zéw 3759 F

o = 5
= =3
o @ P = - g ey

z g | og 8| =2 Reviewed by / Date DSC 3-13-Q7

] ] €l 5|3 ) c

E=Y FlBsla_| 8 3| =g S

clol o} 20 loml O 2| 9| S5 S

Bl & g B S ol 5 2 [ Qo [=rs g o=

o|E| £E1 231cG| B | 5|2 8|z ]

OIS | Sa s 2| 2|83 |62 exa Lithology 00 Remarks e

07 cH CLAY, strong brown (7.5 YR 5/6), 2
E dry, medium stiff to hard (Fill) £
2
1/15PT 3 |18 |22.0| %% |6sz
1/ 1 1 34
E 2
_ SPT 2 - 3.5 feet: becomes strong brown
5 5 |18 (7.5 YR 4/6)

53 ! E
616.4 6.0
SPT 9 41/ CL sandy CLAY with gravel, strong E
3 3 19 | 18 (10.7 21 GSzZ brown (7.5YR 4/6), moist, hard (Filf) E
20 =615
E 6139 oo _8S5_ 3
3 SPT 9 cL CLAY with sand, reddish gray brown E
4 4 18 (2.5 YR 5/1) to light reddish brown E

10 E 8 (2.5YR 7/4), stiff, moist, few gravel E
(Residual Soif) 3
611.4 11.0
SPT 9 CH CLAY, yellowish brown (10 YR 5/6), E
3 5 10 | 18 dry, very stiff (Residual)

11 £ 610
|y - 711 3
/%6 | 8 |18[23.4], |GSZ 3
E 14 E

15 - 15.0 feet: limestone gravel 3
7 E
/PP e |18 ;

7 £ 605
TIEPT50/1 )10 | 20 1822 Auger SPT refusal at 18.5

3 8 feet. Continuation of boring
description in rock log. 3

20 ;
£ 600

254
; 595

304 -

Page

1 of 1



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

ZMACTEC

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

WAL ROCK LOG - Boring No. B-1045

i
William Letiis & Associates, Inc.

Driliing Method

Hollow stem auger (8" OD)/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1532482.4 N; 628986.7 E

Total Depth
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
Y, A
2 3 z |z | £ Reviewed by /Date _ DSC. 3-13-Q7
8 < 2 S |38 | 2 s
Sls|ElalElal.oBlE S5 £
= o |z o s c= O~
5l c|8|2| 5885 21882 |5 33
Alglel=|2|Bef|5Ba8ad | & Lithology Remarks w=
LIMESTONE (micrite) with shale beds; medium
1 2.7 62 |MW{Ra light gray (N6), slight to moderate weathering, 3
20 2.7 to ho moderate strength; shale beds are thin to 3
sSwW significant moderately thin
— discontinui =
A | -18.5-26.1 feet: shale beds are 0.1 feet apart 600
4.9 HW .
2 49 43 R3 ]
25+ MW .
; 1 - 26.1 feet: shale beds 0.1-0.4 feet apart -
- 26-30 feet: small calcite crystals observed - 595
5.0
3 5.0 100| F |R4
30+ BHT\ BHTV analysis was 3
E conducted over the
length of cored section £
) - 590
; 4.9 SW 32.7 feet: Unconfined 3
24 139! lplR4 Compression Test
35+
- 585
F 52 sw 3
5 52 100 to F R4
40- ]
- 41-46 feet: shale beds are irregular with small
g | amounts of bioturbation and relic shell fragments 580
' 4.8 SW
6 |48 |"%0to F|R4
45 -
- 46 feet: rock becoming fresh; strong -
- 575
7 |22 1100| F |Ra -
- 46-58 feet: shale beds are moderately thick to 4
50+ moderately thin 0.1-0.3 feet apart and irregularly 3
shaped
- 570
51 4
; 8 51 100] F |R4
55+ 3
; 565
E 50 2
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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 Proiect: 6468061299

ZMACTEC

A
lzz _ §1

William 1 ehis & Associates, foe

ROCK LOG - Boring No. B-1045

Depth (feet)

Recovery / Cut
Discontinuity
Geologic Unit

Discontinuity
Description

in-Situ
Testing
Lithology
Log

Lithology

Remarks

Elevation

(feet)

[223
o

Tt Weathering

« Run No.
8 % rRQD
E Strength

o
=

651

on

o

o
o

(3]

[=)

o
o

75+

E-N

o

n
o

- 58-61 feet: shale beds thin to very thin with
spacings 0.2-0.4 feet
59 feet: small caicite 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

90

95+

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

58.6 feet: Unconfined
Compression with
Stress/Strain Test

PVC: 4 inch O. D.
instalied after driliing for
BHTV test

Page 2 of 2
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 64§§961 299

William Letus & Associutes. Inc,

SOIL LOG - Boring No. B-1046

Boring Location Coordinates: AL State Grid (ft)

Drilling Method Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532242.9 N; 6289453 E 49.4 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) i 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
Spiit Spoon/ HQ core Vertical ., J. Pearce 6/11/06
77 7 y
- —T = f N L
2 g8 /17 O ST F
o5 o - 2 - ¢ 202
2 Q| g §lz|2 Reviewed by / Date DSC 3-13-07
& S|l | 65313 o]0 5
sleiel g2 S| 8| S| 2a o
SIE|E| 85|85/ £|5| 82|38 83
S S| Sa|2E| 2| 28| 3|62 ess Lithology 00 Remarks we
03 oL CLAY with gravel, Tight red (10R 7/6), o5
moist, stiff (Fiil) .
11 3
/B3P 0 |12
7 gravel is carbonate E
E | 625 _ _ _ _ o _ __ _ _ _ _ _30 |fragments
CL CLAY with sand, yellowish brown 3
3 fspr| 2 (10YR 5/8), moist, soft to medium 3
5 4 118 stiff E
E 5 - 4 feet: with silt, dark yellowish 3
5 brown (10YR 4/4), mottied, trace
organics =620
E SPT 2 - 6 feet: brownish yellow (10YR 6/6), 3
3 3| 4 |12 trace manganese oxide nodules of
E 6 0.01 feet diameter E
_: 4 ) - 8.5 feet: brownish yellow (10YR 3
/P 11 | 1s fars| 9 |G 6/8) with black staining, 0.25 - 0.5 ]
10 E 10 inch clast in shoe, subrounded,
carbonate
E 2 - 11 feet: trace clastics, very fine
3 SPT 4 18 sand size
3 5 3
E 7 E
3 /lspt 3 - 13.5 feet: yellowish brown (10YR
E 6 5 18 5/8), trace clasts (1-2mm) of
3 5 carbonate
153
6095 _ _ _ _ _ ___ ___ o 160
SPT 5 72/ CH CLAY, yeliowish brown (10YR 5/0)
3 7 6 14 (24.3 a8 | 852 with black stains, moist, very stiff to
3 15 medium stiff, 15-20% clastic in lower
E barrel, subangular to angular E
3 fragments of carbonate up to 10mm 3
3 SPT 1 79/ - 18.5 feet: dark yellowish brown
8 3 | 11]34.3) 5 |GSZ (10YR 4/6), few black clasts of E
20 3 4 coarse to very coarse sand E
- 20 feet: carbonate clasts of fine E 605
E sand size, coarser angular clasts in 3
2 shoe (2-10mm) 3
E SPT 2 14 |39.8 84/ - 21 feet: yellowish brown (10YR 3
E 9 2 54 5/4), few localized carbonate clasts
3 up to 10mm E
g( 601.9 236 SPT refusal at 23.6 feet.
3 PTI30/1"/{ O Continuation of borehole
i (U0 description in rock log.
26
£ 600
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

Wit
William Letiis & Assciates, inc,

ROCK LOG - Boring No. B-1046

Drilling Method

Hollow stem auger (8" OD) HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
16322429 N; 6289453 E

Totat Depth
49 4 feet

Drilling Contractor (Drilter) 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
M ol 31507
5 22 ()
= 3 2z |2 £ Reviewed by / Date DSC  %-(3~qQ7
g 3 2 S 13513 5
c|2|8|g| 2|52 8 523
= (o B -1 = =
slZ|812|5|5185 28188 |3 53
o 3 (1} = folE @620 aQ N e
€l | 2 |2|6|ef|5586c | o Lithology Rermarks -
4 1 107777 [sw]R1 LIMESTONE (micrite) with shale interbeds;
25 09 to medium bluish gray (5B 5/1) S
! R2 - 25 feet: interbedded shale, trace fossils zones (2 500 psi downpressure - 600
- inches) 25.4 feet: lost fluid
ER) % 100| F |R3 - 26.5 feet: vertical calcite filled vein, shale rich circulation i
: zone (3 inch) with fossils 2
E o, 15, St, - 27.5 feet: irregularly spaced thin shale interbeds =
E ] at 15-25° and strong reaction with HCI, thin beds
- 27.8 feet: joint filled with calcareous clay
30+ PA - 30 feet: fossiliferous zones 2-3 inches, light gray = 505
- R2 (N7)
3 |20 1400 F |t ]
E 50 (o}
. R3
E - 33.4 to 34 feet: vertical to subvertical fractures
(joint), tight, carbonate clay-filled -
35+
- 590
4 |22 |100| F |R2 o s wa | A
. : IRo, Op 4
40- ]
- 585
5.0 =
456 50 100| F |R2 ]
E ‘élo 5, Wa, - 43 feet: vugs above fracture, clay filled seam -
E | Ti
45 ]
- ST -
a, ol, h e
16 [22l100| F |to
- ' R3 —
50- Boring terminated at 49.4 feet 3
=575
NOTE A: Water level data 3
Date - Depth (befow ground surface) -
E 8/14 - 18.1 feet
55 4 ]
=570
60 <
- 565

Page 1 of 1



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

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 646§061 299

7
William Lettis & Associutes, Inc.

SOIL 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; 6289956 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
Spilit Spoon/ HQ core Vertical A. Tillery 6/26/06

Ay 37707

2 €5
- = . \ . -

SRR HERE Reviewed by /Date _ DSC  3~(3-07
(] > 8c c 5 b =
SlelG | B |32S 2|8 5|8 2_
HEER I AR AR Y 85
OIS & | S5a|El2| 238|382 eraz Lithology 00 Remarks e
0 CH CLAY, yellowish brown (10YR 5/6) to 3

3 brown (7.5YR 5/4), moist, medium

WOR stiff, very stiff, and stiff, trace gravel 3

_ STT 3 7 and manganese nodules (Residual)

4 4

3 4 - 3.5 feet: color changes to brown

/13T 8 |13 [23.4]3Y |esz (7.5YR 5/4) 615

i/l 2 1 33 3

E 2 £
53 £

ser] & 66/ 3

3 3 6 |13 [25.6 28 ¢4 - 6.5 feet: slight color change to

E 9 strong brown (7.5YR 5/8) 3

3 /lspr| 3

4 4 |95 - soil contains gravel and becomes =610
10 8 greenish/grayish brown (10YR 5/2) £

608.2 11.0 3

TSPTR11/2" M 2 ‘el GW [ s07.7  GRAVEL with clay, yeliow, very 11.5 | SPT refusal: advanced 2 e

3 5 \ dense, possibie weathered bedrock | inches with one blow E

followed by zero 3

3 advancement after 10 blows

3 Augered to 11.8 feet and 2

washed hole to 12 feet. 3

E Continuation of borehole E 605
15 description in rock log. E

E £ 600
203 3

] 595

3 : 590
303 E
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.; NuStart - Bellefonte COL. Project; 6468 1299

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: 4.5inch O.D/ 11.6 feet Vertical : A. Tillery 6/26/06

Ay ol 3150T
- ‘ 2Ty
= 3 > zlz. | E Reviewed by / Date Df< $-17~07 .
< Z | & 5 -
% [} g a % £ o E g—-% % £
c € .= =
Sl21818|5l5l85 2848813 53
ai 3 @O - N ) 2 8 Lo ] . o2
gle|l=|2la|lef|3R8360 |0 Lithology Remarks
— LIMESTONE (micrite) interbedded with thin shale
beds; micrite is medium gray (N5) and shale is
3.0 Sw L. grayish black (N2); fresh to slightly weathered; id ret =
T 130 100 toF R3 5\’,‘;%0 medium strong; shale interbeds are wavy, irregular m%clijgh:t:?d%ﬁl?:g of
Ipoor fit and occasionally grade into thin wackestone boring =605
15 intervals
- 15 feet: rock becomes fresh
5.0
2 50 100| F [R3 ]
B, 15, S, 2
Ro 600
20
i3 50 100
E - 595
25 F {R3 -
3 5.0 i, 10, P, -
2410509 S, T
* =590
S0 - 30-42 feet: increasing shale content 3
B
35 50 100 i
’ - 585
35 F [R3
E 5.0 :
& |5p|100 Bj. 10, P,
E 5.0 SJI-Ro,' Op =
; B), 15, Pl, =580
40 m, Ti 4
- % 99 - 42-50 feet: generally very little shale interbeds -
=575
45 F {R3 3
5.0 2
8 50 100, ]
=570
50
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ROCK LLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

#MACTEC LA

William Letus & Associates. lac.

ROCK LOG - Boring No. B-1047

=] =
= 3 =
g 3 o 2185 |5 .
i’ <] g ol &|s o § % % 518 2
S > £ o= ke = © ~
S| S|8|2 5|55 2184382 |3 58
Ol | |=|2|B|ef5a3aa | o Lithology Remarks us
k 5.0
] 9 5.0 100
E = 565
55 F |R3 3
- "~ CIMESTONE (wackestone) interbedded with shale; |  milky gray driliing -
E wackestone is medium gray to light gray (N5-N6) return
10 129400 and shale is grayish black (N2); fresh; moderately . 3
3 5.0 strong; thin to laminated wavy shaie beds 1
_ =560
60 4
] 11 50 100
’ - 555
65 F |R3 =
3 5.1 3
12 1 2551100 i), 15, P,
= 5.0 SJm, Op, .
poor fit
- 550
e R2 "~ Gaicareous SHALE; grayish biack (N2); fresh; weak -
4 13 5—0 100 to to medium strong; beds dipping 10-15°; 4
. R3] B | interbedded with micrite
14331100
E X - 545
75 F
R3 3
315 [F5 (100 _
- 79.8 feet: grading to limestone (micrite) with - 540
80 interbedded shale, approximate contact at 79.8 feet
i 16 50 100
=535
85 F |R3 -
down hole pressure =
500 psi
117138 %
LIMESTONE (wackestone) interbedded with shale;
medium gray (N5) to dark gray (N3); fresh; medium - 530
strong; regular intervals of wavy laminations of
90 shale

Page 2 of

=



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

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

HMACTEC

WZLA—

William Lettis & Associzes. nc,

ROCK LOG - Boring No. B-1047

Depth (feet)

95

110

115

120

125

130+

5 -
© = | & £
S 9 21522 8l |E2 | @ P
S| 825|255 23438 |3 ¥
gl = |2 |G|eR|5a3as | @ Lithology we
5.2 -
5.0 i
- 93-95 feet: bioturbated 3
-525
R3 3
4.9 -
5.0 A
=520
53 A
5.0 ]
FBi, 25, 1, 515
R3 IS-Ro, Ti 2
B.sWe| g |
fo. T LIMESTONE interbedded with thin shale; from 106 -
4.8 to 120 feet, alternating 1 to 4 feet intervals of A
5.0 micritic limestone and wackestone; micrite and
wackestone are medium gray (N5) and shale is -
grayish black (N2); fresh; moderately strong 510
- 108.1 feet: recovered core slightly exceeds the
cored length of 108 feet -
- 106-109 feet: micrite -
- 109-112 feet: wackestone
.g_% - 112-113 feet: micrite 3
' - 113-120 feet: wackestone 3
g - 505
Bj, 0, Pi,
R3 Ro, Ti 4
5.0 -
5.0 3
’gjé 15, P, - 500
Boring terminated at 120 feet 3
NOTE A: Water level data 3
Date - Depth (below ground surface) 2
6/27 - 5.2 feet
- 495
- 490
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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; 646 061299

ZMACTEC SOIL LOG - Boring No. B-1048
William Letis & Associarss, loc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532210.9 N; 6287099 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. Stepanof 717106

4%% g i

= S| &
z 13 ) . -
o5 [ — hej I
= @ [ 52 s =| 2 Reviewed by / Date DeC 3-13-Q7
D S|l g8 €| E| £ -
= = Q= | P Q - @ > @ 8
=le 2| ggigg|Q| 2l 8BS 3
Bl 2| gf|88l8|cim|B|=Q . z
Bia % colo2 8| 8| &£ | £1|3 (g : o
|l g on [eE| 2|18 |5 |a2] ers Lithology 00 Remarks
03 ol CLAY with sand, yellowish brown
E (10YR 5/6), very stiff (Fill)
3 SPT 5 | 6263 1S E
E 1 7 18 CH sandy CLAY, brown (7.5YR 4/4) with £
9 reddish yellow mottiing (7.5YR 6/8), E
3 dry, very stiff (Fill)
: seTl 2 54/ 3
E 6 18 |22.7 GSZ :
E 2 9 26 E
5 - 5.0 feet: color changes to yellowish :
red (YR 4/6)
5
P 7 |8 1
8
E le198 _ _ _ _ . _ 80 E 620
3 CH sandy CLAY, strong brown (7.5YR E
3 SPT 4 51/ 5/8), moist, stiff, few manganese 2
4 6 18 120.7 24 GSZ nodules (Residual)
E 8 E
103 3
2 ]
/P 6 |58 |one 3
7 :
9 | 8140 138 E
3 /|SPT 10 |48 CL sandy CLAY with gravel, strong 3
E 6 brown (7.5YR 5/8), moist, very stiff,
E 10 \
154 gravel is angular and effervesces
violently with HCI
E s118 18.0_ £
SPT 7 38/ CL CLAY, strong brown (7.5YR 5/6) to
3 7 8 | 18 [29.4 16 | G52 yellowish red (5YR 5/8), moist, very £
3 10 stiff to hard, few manganese E
3 nodules, slight effervecense with HCI
I78PT 5 |1 1
E 8| 7 SPT refusal at 19.5 feet. E
204 50/1" Auger refusal at 20.8 feet. 3
607.2 206 | COring began at 20.6 feet. ¢
3 Continuation of borehole 2
3 description in rock log.
30
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299 ‘
Z#MACTEC ROCK LOG - Boring No. B-1048
Witliam Lettis & r\(socinlt;. Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532210.9 N; 628709.9 E 76.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 627.8 feet See Note A 7/6/06
Casing Size and Depth Borehole inclination Logged by Date Completed
HW: 4.5 inch O.D./ 21.1 feet Vertical P Stepanof 717/06
/ /ﬁ/ e
= .
= o > E Reviewed by / Date
5 2 o £18c |5 Y 5
cls|8lalBlsl.oBlE |25 | % £
Blc|3|2|8 2l8525458 2 L]
a 3 ] ¢ sl folslegl2n . s
gl | R|S|n|ler|5BS3 60 |0 Lithology Remarks
E LIMESTONE (micrite) interbedded with calcareous 3
shale; medium gray (N5) and shale is dark gray -
’ (N3); slightly weathered to fresh; medium strong;
5.5 Sw effervesces strongly with HCI; bedding is medium =605
1155173 R3 thin to thin
- 21.4-22 feet: packstone bed, incipient fractures 23.8 feet: lost water
25 - 21.6-22 feet: clay filled fractures, clay is reddish return and did not -
- brown
— - 24.6-25 feet: clay lined fractures, clay is olive
brown
- 26.1-26.5 feet: bioturbated
. a7 E - 26.7-28 feet: packstone bed =600
32 55|83 R3
30
; N-31.2:314 feet: bioturbated 4
LIMESTONE (micrite) with thin beds of packstone;
- micrite and packstone are medium gray (N5); fresh; - 595
33 54 100 medium strong; effervesces strongly with HCI;
4.8 bedding is medium thin to thin
35 - BHT\ - 34.5-35 feet: rip-up clasts, horizontal stylolites )
present, thinly spaced BHTV and NG analysis
F |R3 were conducted over
| NG the [ength of cored
. - 590
5.0 - 37.9 and 39.0 feet: rip-up clasts present
4 |5 1{100
5.0
A " Bj, 20, -
40 ’V\)la. Ro, Ti
k Bj, 10, 4
Wa, Ro,
] Op 2
E - 585
5.1 .
4 5 |g7 (100 43.5 feet: slight -
' hydrocarbon odor along
45 mechanical breaks
E F |R3 - 46-51 feet: thin beds of calcareous shale present,
E medium dark gray (N4), rip-up clasts, thin to =
| medium spaced horizontal stylolites - 580
4.9 -
36 50 97
50+ ]
k =575
37 (%210 :
55 ) - 54.1-54 4 feet: rip-up clasts present 3
E F |R3
: -570
4.9
38 50 98
60 (IMESTONE (micrite and wackestons) with fhi.
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLAGDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Proiect: 6468261 299

#MACTEC -

William Letns & Associates, Ine,

ROCK LOG - Boring No. B-1048

S b~
§ 8 o ‘g %': 5 c
2 |2 = =€ |E€ | @ S
512121822283 |55 | B g
o] e S| & T lolngl 29 G a S o3
al 3 @ Q| S|io| =28 20 [ . o2
¥ |le|®|2|n|leriSaSaa [0 Lithology . Remarks
E beds of packstone and thinly laminated calcareous 3
shale; micrite and packstone are medium gray
’ (N5); fresh; medium strong; <10% shale
E - 62.3 feet: calcite filled vug <0.1 feet in diameter =565
5.1 -
39 50 100
65 - B), 15, ]
Wa, Ro, Ti =
E F |R3 : - 66-71 feet: increase of calcareous shale beds
E with abundant rip-up clasts i 3
| - 65.8 -66.8 feet: incipient fractures - 560
49 B ]
310 50 98
70+ 3
Bb, 10, X
k Wa, SI, Ti e
E LIMESTONE (packstone) with micrite and shale .
interbeds; packstone and micrite are medium gray
E (N5) and shale is medium dark gray (N4); fresh; = 555
ERT 5.0 100 F [R3 medium strong; shale is medium to thin spaced -
5.0 PVC: 4 inch O. D.
75 5 installed after drilling for

BHTV test .
Boring terminated at 76.3 feet .

E =550
k NOTE A: Water level data 4
Date - Depth (below ground surface)
80- 7117 - 20.7 feet =
| 8/18 - 14.2 feet ) 4
E - 545
85- 3
E - 540
90 - 3
. =~ 535
95 - 3
E - 530
100 = : _ -

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 ]
?JMACTEC SOIL LOG - Borlng No. B-1048UDD
William Letus & Associates, Ing,
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
Z D P Pr
g SE VY, e
b =12 [ NS S
gl 18 'cé slz|2 Reviewed by /Date _DSC - (5-Q7
£ Pl 8S | 181218| x|g ‘ s
sl el 2g s Q| R - | Bisa P
SElE|gEigE 2|58 |elz0 58
oISl s Sa|eEl2| 285182 6278 Lithology 00 Remarks W
0 7% cH CLAY with sand, reddish brown (5YR
3 / 4/4), moist, stiff (Fill) E
3 / Bulk sample taken from 1-5
3 Aset 5 / feet: 1048UDD-Bulk #1
1 4 110.2 /
3l|up /
12 17.9 %
59 /
! lspr| 32 / Bulk sample taken from 5-10 £
IPET 6 |ss / feet: 1048UDD-Bulk #2
E 6 /
3 %/ le203 _ __ _ _ ______ _______ 15
E ’// CLAY, yellowish brown (10YR 5/6),
/ moist, stiff, contains manganese 3
_ U4D 18 D % nodules 2
1o -
E 3 /
PET 4 f1as / 1
E 8 / - 11 feet: color becomes mottled with 3
E / light gray (10YR 7/2) 3
7 615.1 127
TS 7/ sandy CLAY with gravel, light 615
L 5 9 / yellowish brown (10YR 5/4), moist, ;
i /lser| 4 / very siff 13.8 feet: encountered 3
7 9 0 / refusal with Shelby tube at £
154 11 / 13.8 feet. Switched to SPT £
/ No recovery from
Z1|up / 1048UDD-7 ;
R 7.2 /
E ; ///// | 6004 _ _ o __ wa | .
3 PT CLAY with gravel, yellowish brown £
3 89 13 |13.2 / (10YR 5/4), moist, hard £ 610
21 % 609.0 18.8 3
E Boring terminated at 18.8 feet.
Bedrock not encountered. E
204 ‘
: - 605
25 3
; £ 600
30 : 2
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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

AMACTEC PLA-

William Letiis & Assixiales. Inc.

SOIL LOG - Boring No. B-1049

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1532539.2 N; 6289171 E

Total Depth
128 feet

Drilling Contractor (Drilter) 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 L J. Hoeft 8/16/06
5 T B ol 3 7507
Z S35 N -
o 7] vt pu) Y e
= 2| ué g8 |2 Reviewed by / Date PSC 3| 5-07
gl e 8512 181218 x5]e 5
clelo| geisglo| 2| E| 82 =
glele|52|a8 8|&|5|8 |58 8%
Rls| 5122188 8|2 |5|£|39 , we
ol @ | oo jxr sl = < (e} T2 617.3 Lithology 00 Remarks ~
0 CH CLAY, dark yellowish brown (10YR 3
4/4), moist, very stiff, few E
SPT 5 manganese nodules and organics E
/] 8 |12 ' 3
E 8 £ 615
3 /5Pl § lss lemt 32
2 6 : CH CLAY, olive brown (2.5Y 5/3), wet to E
3 moist, stiff, trace manganese
nodules and organics E
e 15 :
E 3 E
2
5T s |8
E 7.5 feet: attempted to obtain
i /ispT 16 a shelby tube sample without £
3/ | 13 (108 - 8.5 feet: becomes olive brown (2.5Y success. A hard substance
E 13/8" s07.8 _ 4/3) with few limestone gravel g5 | was encountered thatbent E
) the tube. 3
10+ SPT refusal at 9.4 feet. E
E Auger refusal at 9.5 feet. 3
3 Continuation of borehole 3
description on rock log. E
15
E £ 600
203 E
E E 505
254 '
303
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

Witliam Lettis & Associates, Inc.

ROCK LOG - Boring No. B-1049

Driliing Method

Hollow stem auger (8" OD)/ HQ core (3.8")

1532539.2 N; 628917.1 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

128 feet

Drilling Contractor (Driller) and Rig

MILLER (Upchurch) / CME 85

Eievation (Datum NAVD 88) | Ground Water Depth | Date Started
617.3 feet See Note A - 8/15/06

Casing Size and Depth

PVC: 4.5inch O.D/ 9.9 feet

Borehole Inclination Logged by

Vertical J. Hoeft 8/16/06

Date Completed

Aol 57 07
= 3 Z |2 e Reviewed by / Date ch 4-(%2-Q7
8 3 2 3 138 | ° 5
Slol8lalflaloak |22
< = . 2 ® o~
HEEIEIE B Ly
Slegle|=|2|aled 38388 | Lithology Remarks - we
10 weathered LIMESTONE and clay 1
i LIMESTONE (packstone) with caicareous shale
% 97 L interbeds; rpedium gray (N5) to rr_xedium bluish gray Fluid return good -
- gll % Wa, |. (5B 5/1); slightly weathered; medium strong; strong throughout boring 605
o, 76, HCI reaction
Wa, S1, Ti, - 9.9-32.8 feet: shale is hairline to 0.1 feet thick with
light
3 SW|R3 orred spacings of <0.05-0.4 feet, wavy 1
15_ 4'9 JIII:|;l0d‘II angon =
2 |5p| 76 We, Si, i
ight .
cqlored_
nineraizayon __600
8j, 5, Wa, 3
151, Op
Bj, 5, Wa, =
k LOp -
203 5 1511 g8 o , -
5.0 - 20.5 feet: rip up features
SwW
- 595
R3
251 5.1 — X
4 50 100
- 26 feet: rip up features
- 590
Add conductor casing, F
reseat at 9.9 feet
B
30+ 5.0 F
; 5 50 100
3 - 32.8-45 feet: large rip up clasts (up to 0.05 inch - 585
; R3 1\ diameter) and styolitic features present ___ _ _ / 1
E LIMESTONE (packstone) with calcareous shale
interbeds; packstone is medium bluish gray (5B 3
35+ 6 49 o8 [ | 5/1) and shale is dark gray (N3); fresh; medium 4
5.0 strong
- 32.8-45 feet: shale is 0.01-0.1 feet thick with 2
varied spacing between 0.01-0.3 feet, wavy with rip - 580
. — ups
40 4 4.9 F X
7 50 98
] =575
R3 3
B, 5, Wa, 1
45 - 51 IS, Op
8 50 100 - 45-60 feet: shale is 0.01-0.15 feet thick with -
E : spacings of 0.01-0.5 feet, prominent rip up features 3
E =570
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ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC LA

Wiliiam Lettis & Associates. inc.

ROCK LOG - Boring No. B-1049

5 =
= ) E
5 |3 2 S 18513 5
=ls|8lal2lsl.elBE |25 | B s
8118|235 828284588 |3 5
[a) 3 7] o ; P L 2o 20 [ Lithol e
¥ | x| R hlE- aSlaa | © ithology Remarks
50 - 5.0 F =
9 50 99
R3 - 565
55 4 5.1 Ea—
| 10 50 100
E - 560
603 4 221 99 F - 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
R3 - 555
S B 200eo [ -
; .-66-85 feet: intervals of micrite and lesser shale -
interbeds 550
_ 5 ]
707 43|80 4go| F 4
| 5.0
; r3 - 545
75 51 ) ) N
14 50 100 - 75-90 feet: shale is 0.01-0.1 feet thick with ' =
E : spacings of < 0.2 feet, wavy with rip up features 3
E - 540
80+ 5.1 F -
; 15 50 100
- 535
R3
85+ 4.9
; 16 50 98
F | - 530

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

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

ZMACTEC

William Leitis & Associates. Inc.

ROCK LOG - Boring No. B-1049

5 -
= O 2 |2 £
Q g o £ =
£ s| % o % £ & £ gg ?—) £
£ 21 Bla2 giE |2 fod T
51518 2(5|el55|el3ass |3 | 58
Cleg |2 | = |2 3|83 83868 | o Lithology Remarks W=
90+ 17 % 96 - 90-97.6 feet: shale is on average 0.01 feet thick ‘ 3
’ with spacings of < 0.2 feet, wavy with rip up 3
g features
-525
E R3 3
sw 3
95§ g |53 ]
18 28 100jto F
] =520
E — - 97.6-105 feet: area of less shale with pressure 3
solution features
1004 5.2 3
} 19 53 98 .
V\jl'a, SI .
= SW IOp/Ti 515
to FIR3 =
1953 0 |80] o9 B | - 105-109.8 feet: shale is hairline to 0.1 feet thick
- 5.0 with spacings of <0.3 feet
=510
= F 3
110+ 21 1831100 - 109.8-121.5 feet: zone with less shale, shale is 3
E 5.0 hairline to 0.01 feet thick with pressure solution
features ]
; - 505
R3 -
115
22 |32 | 08 -
3 - 500
FI 1
120+
23 |42 | 08 -
E SHALE (calcareous) with packstone interbeds;
dark gray (N3) and packstone is medium bluish - 495
R2 gray (5B 5/1); fresh; weak; strong HCI reaction; =
E shale can be scratched by thumb nail; shale
c constitutes ~50% of the rock; spacing of shale 3
125 4.7 beds is < 0.3 feet -
324|501 9B | F - shaley zone
- 490
Boring terminated at 128 feet
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

Willinm Letuis & Associetes. Inc.

ROCK LOG - Boring No. B-1049

5 =
= [3) =
2 = 2 ? %‘ S S c
::‘:' s| 5lalk&l|s o| B %‘ -'E 818 2
= o o k O~
AR ARG P EERR: 53
ol 3| @ =23 &128 20 1 . 2o
gle|R|2|als~5RSGa | O Lithology Remarks =
130+ NOTE A; Water levei data 3
E Date - Depth (below ground surface) =
; 8/17 - 9.5 feet
=485
1355 =
E =480
140 4 -
’ 475
145 - =
E =470
150 - -
i - 465
155 - :
’ - 460
160 - 3
E =455
165 < -
E =450

Page 4 of 4



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 LA SOIL LOG - Boring No. B-1050
William Letus & ASK!;II::S. Inc.
Drilling Method ) Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532300.7 N; 628780.2 £ 75.2 feet
Drilling Contractor (Drilier) 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 b Stepanof 5/30/06
Tl 5 7777
= °§ UJ’:Z :E:, —é 2 Reviewed by / Date DS C % -3 “6-7
g l: % £ el g = g > | @ S
slel el 2giggC| |0 8|50 Se
SlE| B 85|85 25 2|25 5%
SIS 3 (53|22 28332 epas Lithology 00 Remarks W
03 cH sandy CLAY, reddish brown (2.5YR 3
E 4/4), moist, stiff, trace roots, trace
4 manganese nodules E
1/1PT 5 |18 |18 |3 |6sz
3/ 11 . 32 £
3 5
_ 6206 35 £
E 4 CL sandy CLAY, reddish brown (2.5YR 3
/55T 5 1441242/ 4% sz 4/4), moist, stiff F 620
5 5 E
oL ___________so_ ,
SPT 7 CL CLAY, yellowish brown (10YR 5/8) 3
E 3 8 [156 mottled with dark red (2.5YR 3/6),
E 8 moist, very stiff 3
_ SPT 10 - 8.5-10 feet: silt lense, very pale
/s | 11|18 brown (10YR 7/4) mottled with brown 615
E 13 (10YR 5&/3),moist, very stiff, few E
10 gravel (limestone rock fragments) 3
SPT 8 - 11-13.5 feet: few limestone gravel 3
3 5 9 6 content, occasional black silt joints
13 3
E 6106 135 3
2/ISPT] 23 | 6 GC | s10.1__ GRAVEL with clay, brown (10YR 140_| SPT refusal at 14 feet. Auger F
L6 Ji50/0° —L 5/3), moist, hard, limestone gravels refusal at 14.5 feet. ’ ?61 0
153 Continuation of borehole
description in rock log.
20
253
E : 595
303 F
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

4MACTEC

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

‘William Lettis & Associates. Inc,

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 (Drilier) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 624.1 feet See Note A 5/28/06
Casing Size and Depth Borehoie Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 19.6 feet Vertical D. Stepanof 5/30/06

/7/%/ fower 180T
= S’ o z |z, g Reviewed by / Date t) SC 9~ 15~ Q
Slsl8lalblal.ol5lE |82 g
£ |53 £ o
Bl 8|S 581852588 |¢ Y
a 3 (1) = L =R =L o - 3] @ . e
gle|=|Sia|leRf SRS ca o Lithology Remarks =
s GRAVEL with clay, brown (10YR 5/3), moist, hard, _ . ~610
15 M\limestone gravels Casing set at 14.8 feet. £
} LIMESTONE (micrite) with interbedded packstone | ¢own pressure 400 psi
and shale; micrite and packstone are medium gray
1 |28 58 |SW|Ro (N5) and shale is dark gray (N3); slightly weathered
6.0 toF A | to fresh; weak; bioturbation present; clay seams at
16.2-16.9 feet, 17.5-17.7 feet and 18.8-19 feet 3
E GJ - 18.8-18.9 feet: clay-filled bedding joint 18.9 feet: lost fiuid - 605
20- GJ return and did not
- 20.2-25.2 feet: increase in packstone beds, recover, fluid brown
E | contact is wavy, increased bioturbation 19.58 feet: Unconfined
E 47 Compression with 3
3./ Stress/Strain Test
2 28 98| F [R2 B, 10 3
Wa, Ro,
0 . . ite- in di 4
P 23.7 feet: calcite-filled vug 0.05 feet in diameter Advance depth of 600
55— —r— 11— BEHl| | e e casing to 19.6 feet in
LIMESTONE (packstone) with thin beds of micrite; attempt to restore fluid
E : packstone is medium gray (N5) to medium dark circulation 3
5.0 R2 || gray (N4); fresh; weak to medium strong; micrite
3 5_6 100| F |to 8j, 10, PI, beds are thin to very thin
ETE R3 Sl Op - 26.9 and 28.1 feet: micrite beds have wavy
E contacts
- 595
% I~ (IMESTONE (micrite) with interbedded shale: ]
- micrite is medium gray (N5) and shale is dark gray -
(N3); fresh; weak; shale beds are fossiliferous -
4 |221100| F |R2
- 33-35 feet: thin layers of packstone present ]
/Bj, 10, - 590
35 We SLTiL L 3
LIMESTONE (packstone) with thin beds of shale;
E 3.0 Mbrsj, 15, packstone is medium gray (N5) and shale is . 3
5 13|100| F |R2 Me, Ro, medium dark gray (N4); fresh; weak: occasional 36.2 feet: Unconfined
E ) op g | styiolites Compression Test 3
19 - 38 feet: rock is moderately strong . ]
46 T9 100 F [R3| GJ 36.7 feet: Unconfined - 585
40- ) kAl | L Compression with -
: LIMESTONE (micrite) with thin beds of shale; Stress/Strain Test
micrite is medium gray (N5) and shale is medium -
5.0 dark gray (N4); fresh; weak; shale beds are very 3
7 5~5 100 F |R3 thin with wavy contacts
- 42.9-43.5 feet: packstone bed 3
3 = 580
45 - 44.7-44.9 feet: packstone bed -
5.0 =
; 8 50 100 F |R3 ]
E =575
50+ | CIMESTONE (wackesfone and micrite) with thin
E beds of shale; micrite and wackestone are medium =
gray (N5) and shaie is dark gray (N3); fresh;
9 5.0 100| F |R3 medium strong; horizontal stylolites 3
; 5.0 - 51.3-51.6 feet: thin packstone bed 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

AMACTEC WLA ROCK LOG - Boring No. B-1050

Witliam Leuis & Associates. inc.

=) =
= O E
3 g 2 ? ? g 5 [
clol&lalElsl o8 |55]3 £
£ g £ | Dol ol |EE T
S s 8|2 5|22 18485 |3 23
Qle|e|=|2 5|83 8508 |J Lithology Remarks W=
-570
35 - 55-60 feet: increase in thin beds of shale 3
ERD % o8| F |R3 - 56.9-59.6 feet: rip-up clasts -
E , - 58.4-58.8 feet: thin layer of packstone | 583 feet Unconfined |
GJ y P Compression with - 565
F——t——t ey = h——— Stress/Strain Test 3
60 GJ LIMESTONE (packstone) interbedded with thin
= beds of micrite and shale; packstone is medium 3
] gray (N5) and shale is dark gray (N3); fresh;
111221100 F |R3 medium strong; fractures are widely spaced and 3
E 5.2 some are calcite filled : 4
- 61.3-65 feet: fossiliferous beds with wavy
3 contacts - 560
65 - B | .64.3-64.6 feet: rip-up clasts 3
- 85-70 feet: occasional calcite-filled vugs 0.05 feet
E in diameter -
k - Mb/Bj, 30, :
501400 F |R3 o ]
312 50 Op ]
o, cl ;)ggi'(itf::et predominantly micrite with thin beds of 69.1 feet: Unconfined - 555
- 70.1-73.6 feet: horizontal stylolites present . gggg}esstf;?: 1V-V;tsht -
113(59| 08 | F [r3 ]
E 5.1 - 72.6-73.6 feet: micrite with thin beds of shale, -
fossils and rip-up clasts
E =~ 550
75+
Boring terminated at 75.2 feet
NOTE A; Water Iével data ]
E Date - Depth (below ground surface) 3
E 5/29 - 15.8 feet 545
5/30 - 15.8 feet
80+ X
E - 540
85+ =
-535
90 - . -
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA GDT 4/24/07

AMACTEC

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

Willisan Lettis & Avsociates. nc.

SOIL LOG - Boring No. B-1051

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 15321455 N; 628731.1 E 43 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 750 629.1 feet See Note A 5/16/06
Sampling Method Borehole Inclination - Logged by Date Completed
Split Spoon Vertical : A. Tillery 5117108
7
E S5 G L 5007
o = | 2 - - )
= 2 Ué 5|%|g Reviewed by /Date DS¢ 5~ 9-Q7F iZev |
£ PlEE |l 15812318 .]e .
cl|ele|te|og @ | 2] 8|S =
slgla| gf|52 31 8|0 Q=
S|El 5| 2188l 2| £|£ |38 . 28
Cl3l 3| SeicEl 2| 28] 3|82 sen - Lithology 00 Remarks we
03 cH CLAY with sand, yellowish red (5YR 3
5/6), moist, stiff, few lenses of gravel, 3
3 2 trace black manganese nodules, £
SPT 6 18 gravel lenses have sub angular
E 1 9 particles that are non reactive to acid 3
3 (not limestone) 2 cm in size 3
E 3 | 8284 e BT _
4 /ISPT 17 CH CLAY with sand, strong brown 605
2 g (7.5YR 4/6), moist, stiff, few gravel
53 ]
681 _ _ _ . _ _ _80_
SPT 3 57/ CH sandy CLAY, yellowish brown (10YR E
3 3 6 15 120.8 30 GSsz 5/8) to brown (7.5YR 4/4) mottled
9 with red and green, moist, stiff, trace E
E limestone fragments
Z
VA Y
3 6 3
103 £
SPT 2 - color grades from reddish brown ‘
3 5 2 |2 (5YR 4/3) to yellowish brown (10YR
E/ 6 5/6) 3
E 661 180
E CH gravelly CLAY, clay is yellowish 3
3 SPT 5 brown (10YR 5/6) and limestone 3
/6| 10 |1 gravels are gray, moist, very stiff to 615
12 stiff, trace black oxide grains 3
154 .
SPT 72/ - 16-17 feet: zone with lower gravel 3
E 7 * 10183} 4o |GSZ content (mostly clay) * SPT 7 blow counts not ]
E recorded due to rig geologist f
E omission E
1 E
3 SF;’T 3 |5 610
20 4 E
- 20.4-23 feet: zone with lower gravel
sprl | content =
/%] 3 |18
3 8 3
3 606.1 23.0
E CH CLAY, light brownish gray (10YR E
E 1 6/2), moist, very soft -
Sﬁ; 3|17 52| 7 ez cos 245 . ]
25 ) - 24.6-25 4 feet: void 24.5-25.5 feet: weight of rods E
3 603.7 254 | (WOR) advance 3
CLAY, dark yeliowish brown (10YR 25.5 feet: samples becoming £
3 3 4/4), moist, stiff t 3
i /lspT we
E 1 6 15 602.1 27.0 3
E <] gravelly CLAY, yellowish brown E
_ (10YR 5/4), wet, soft _
I Jlspr| 1
12| 1 7 - 29-36 feet: gravel is angular with < 5"500
30 1 1 cm diameter and reacts with acid E

Page
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

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

#MACTEC

Willrzm Lcuis & Associates. Inc.

i
Sl

SOIL LOG - Boring No. B-1051

e =1 g
= g_) - £ o ‘E' _5
:&E f: % g > 5 = 3 | @ g
sigl e | e iem Q12| =|B|&7 g
BB 2| 8s|85l &jeialslEQ 23
olsl 8| €2 (el 2| 21 £| £|3Y ; ks
6|l B | SoigEl 2| 21015 |a2 Lithology Remarks =
30+ a
E GC E
3 598.1 310
VOID (drifi rod dropped) 31-36 feet: WOR advance 3
_ 32.5 feet: depth from ground
surface to water table E
; = 595
353 1
5031 360
SPT 1 62/ CH gravelly CLAY, light olive brown 3
3 13 1 7 50.3 34 GSz (2.5Y 5/4), wet, very soft, few sand
1 and smali gravel 37 feet: difficulty advancing F
3 SPT 1 hollow-stem, begin continous £
14| 1 |45 590.6 385 | SPT sampling 3
1 GC GRAVEL with clay, clay is light olive
! fspr] 1 brown (2.5Y 5/4), wet, stiff, gravel E 590
5 24 fragments are 1-3 cm in diameter E
407 15 2 3
E 5
3/85PTL 7 |24 3
E 16 4
3 /ISPT| 9 1 586.6 425 | SPT advanced but was
y 17 585.1__ Weathered LIMESTONE, medium 430 | broken when removed. The
31/0" \ dark gray (N4), highly weathered cause is believed to be due
3 Boring terminated at 43.0 feet. See to angular advancementor  E
continuation of description on rock binding of the too! with - 585
453 core log for the offset boring sloping bedrock surface.
5 B-1051A. SPT refusal at 43 feet. 3
Recovery was not recorded.
3 Boring moved to B-1051A. £
_ =580
504 1
3 £ 575
553 ]
3 = 570
60
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Project: 64618961 299 T
Z - . -
William Letus & Associales, foc,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3") 1532159.7 N; 6287298 E 51.9 feet
Driliing 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
S gt %f% Sro0 7
= ° vg R Reviewed by / Date DS¢ §-9-a7 fZent
9 L| o8 E| E| 5 c
= ol B ol Sloglasl =1y S
c |2 o g © [T 9 g Lt 2 ) B =
S|E|E|82|85 215|282 |%5 4]
g S S| 5a|E 22|83 |32 s Lithology 0.0 Remarks we
. -625
51 Refer to borehole B-1051 for soil -
’ profile. B-1051A boring advanced
until refusal was met. Then E
switched to rotary wash, NQ
core drilling.
=620
10+
-615
15-
3 =610
20+ 6085 205 _| Depth to bedrock for B-1051
E is 43 feet and for B-1051A it |
is 20.6 feet. Continuation of
boring description of
E B-1051A in rock log. .
E - 605
25+
- 600
30+
: - 595
35 -
=590
40
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT §/9/07

Pr01ect Name and No.:NuStart - Bellefonte COL Project; 64680161299
i

ROCK LOG - Boring No. B-1 0511

fhls.
ZMACTEC LA
William Lettis & Asxocim:s. Tne.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3") 1532159.7 N; 6287298 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 lL.ogged by Date Completed
PVC: 6.63 inch O.D. / 20.5 feet Vertical J. Howard 5123/06
fgéé/f'wvﬁ 7
= 3 z |z E Reviewed by / Date PIC 5-9-07 [Ley. |
3 < 2 3 |38 | 2 1
Slsl&ialE|sl.elBlE |22 |2 2
= £ =] ke) = =
515|819 |5 2232184382 |3 s
Clegid|=|2|a|e|ZS6888 | o Lithology Remarks H=
E LIMESTONE (wackestone) with interbeds of shale 3
1.4 and clay; medium dark gray (N4); highly to
41 |35 0 |HW|R2 completely weathered; weak; contains yellow -
E brown clay pockets; rock is pitted
: "~ LIMESTONE (wackestone) inferbedded with shale; , 605
medium gray (N5); moderately to highly weathered; | Refer to boring B-1051
25+ HW medium strong for soif profile 3
i, 44 3 | 1o |R3 Fluid return good to
5.0 MW - 23.6-28 feet: frequent open bedding and high poor ]
angle joints; contain clay, minerai coatings and =
calcite crystals
=600
30 0 ™ CIMESTONE (micrite) with iterbeds of calcareous
33 iT 54 |[SW|R3 shale; micrite is medium gray (N5) and shale is
5. A | dark gray (N3); shale beds 0.1 spacing, thin,
irregular 3
E - 30.5-31 feet: calcite crystals in vertical fracture
- 33.6-38.7 feet: shale is <1 inch thick with - 595
spacings of 2-3 inches
351 -33.9-35.1 feet: fossilliferous -
E 51 Sw
4 157]82 [(oF|R4
E - 38.7-45 feet: shale is 0.5 feet thick with spacings. - 590
40- of 0.1 feet 3
5.0
5 |30 |100| F [R5
E =585
45+ - 45-51.9 feet: shale is < 0.25-0.5 feet thick with 1
16 g_g 100| F |Rs spacings of 0.5-2 feet
B
- 580
50 32 sw T8, 10, -
7132 % |oF|RS e, 51 ]
’ Boring terminated at 51.9 feet 3
; NOTE A: Water level data =575
55 - Date - Depth (below ground surface) -
i 6/23 - 18.9 feet
5/17 - 20.1 feet 3
=570
60 - -
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

AMACTEC WL

Willian Letis & Aseoc)

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

. Inic.

SOIL LOG - Boring No. B-1052

Drilling Method
Rotary Wash/ NQ core (3")

Boriné Location Coordinates: AL State Grid (ft)
15321911 N; 628727.2E

Total Depth
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
- D. Stepanof 7/21/06
] —~ = o e -
$ g| g %"// §ror
] 0 — ) T ny Ty r
= | ol 2 Elz|e Reviewed by / Date DSC 5- §-Q7 oov. |
3 = 3 g I = c
= =1 o= |2 Sl a1 8 =lg £
cle|l ol 2elsq Q| 2| 2|55 T
a1 2| g8(g8 &8|€|8|s|EQ 5%
25| 5188 |s¢ g S| 5| £|28 Lithol Remarks w
0 ni wn oW [ < O - || e218 0logy 0.0 €l
- 620
51 See adjacent vertical boring B-1052A 4
for soil description.
E =615
10+ o .
E =610
15+ 3
i =605
20+
25+ 600
30+ 3
- 595
35 - 591.5 35.0 =
E 590
40
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Beliefonte COL Project; 6468061299
AMACTEC ROCK LOG - Boring No. B-1052
William Lets & Associates, Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3") 1632191.1 N; 6287272 E 79 feet
Drilling Contractor (Driiler) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 621.8 feet See Note A 7/121/06
Casing Size and Depth '| Borehole Inclination Logged by - Date Completed
HW: 4.5 inch O.D./ 35.2 feet -60 : D. Stepanof 7121/06
N e
5 . N I s {
= 3 - > 2. | E Reviewed by /Date _DSC $- 9~ 07 (2o
Szl ol slel sl |22 5
e = o = T8 [=2) T -
Bl:l5l25 5352843 ¢ LY,
al 2 (94 S|fel =20l 20 @ i e
gle | R|S|db|leslSpDS 00 | O Lithology Remarks
35 LIMESTONE (micrite) with calcareous shale . E
E 3.0 swW interbeds; micrite is medium gray (N5) and shale is Lithology between :
1135158 o FIR3 _ medium dark gray (N4); slightly weathered to fresh; | bottom of B-1052A and E 590
] ' b1 60 medium strong; rip- up clasts in shale beginning of core run
5 0:‘ °. ) No.1 interpreted tobe £
2 | X |1001SW|R2 ) . weathered limestone
1.0 - 38.5-40 feet: shale is 0.01-0.08 feet thick, with variable soil and 3
40- i, 50, 61, incipient fracture limestone gravel
S|I' Ol_p. ) - 40-44 feet: shale is 0.01-0.03 feet thick . See B-1052A for 2
- clay line ' . overlying soil profile
3 % 92| F |R3 B 50 Pl _ Casing set at 35.2 fest. [
’ Bj, 50, P, A Boring is angled at 60°. - 585
. Slléova ) Depths indicated are
Fray fine measurements along |
- 44-51 feet: shale is 0.01-0.3 feet thick, wavy drilling axis.
453 contact, shale weathering at 48-51 feet has caused Discontinuity angle 3
), 40, a change in color to brownish gray (5YR 4/1) with measurements are 3
4 |48 80!l F IR3 a, 81, Ti dark gray fossil specs about 0.01 feet long relative to borehole 3
E 5.0 8], 40, axis. 3
Wa, Ro, Inclined boring
op advanced 0-32 feet via [ ggq
rotary wash method i
with HW casing =
50 - 38 feet: lost water
r1l Bl | L __ return and did not 3
5 |49 g9 MV;/ to N\~ 51-51.3 feet: Void ] recover 3
501 7 JtoFiRs . 50, ~51.6-52.4 feet. Void g
a, Ro, £
= | [°P
£ 575
55 = '
:—: LIMESTONE (micrite and wackestone) with shale E
E 50 ] interbeds; micrite is medium gray (N5) and shale is 3
36 £ |100] F IR3 C1] medium dark gray (N4); fresh; medium strong;
LT shale is 0.01-0.03 feet thick and fossiliferous E
:—: ~10%,; stylolites present 3
- _______________________ E
LIMESTONE (micrite) with calcareous shale 3
60- interbeds; micrite is medium gray (N5) and shale is =570
5.0 IBj. 60, medium dark gray (N4); fresh; medium strong 3
ERCRE? W, S, R X . P :
; 7 = 100| F [R3 Dy imed 5 60.2-60.4 feet: fossiliferous
65 - - : E
IBj, 50, - 65-68.4 feet: some brown clay film-lined - 555
E 4.1 Wa, SI, Ti discontinuities
8 |21176| F |R3 1
E 5.0
VOID with clay fill, clay is reddish yellow (7.5YR _
4/8) and is highly plastic E
70 2
El 2.8 56| F IR3 Bj. 40, Wa LIMESTONE (micrite) with calcareous shale 560
- 5.0 interbeds; micrite is medium gray (N5) and shale is
| medium dark gray (N4); fresh; medium strong; 3
shale is 0.01-0.03 feet thick; stylolites present 3
- 71.8 feet: shale interbeds show vugs E
75 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

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

AMACTEC WA

Willizm Lettes & Associaics, ne.

ROCK LOG - Boring No. B-1052

=] -
= [8) 2 |2 £
El 13| 18le] JsE (2813 5
| 8| ¢8| a Y- T |ES | © o
S1Z12|2|5|5125/818.83 |2 $3
ol 3 o} s|fo|lsledllo ol . o
75 x|l |RXR|=|o|ee|3BS 50 | O Lithology Remarks
3 5.0 X 3
10 {F+ 1100} F |R3
E 5.0 ; B E 555
Boring terminated at 79.0 feet 3
80+
; NOTE A: Water level data -
= Date - Depth (below ground surface)
i 7/21 - 11.2 feet E 550
7/23 - 20.8 feet 3
85 < E
_ 545
90+ . 3
I 540
95
100 < =535
105 - E
3 =530
110+ 3
E - 525
1156
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-18-07.GPJ WLA.GDT 4/24/07

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

p W - i -
ZMACTEC WA SOIL LOG - Boring No. B-1052A
Willizm Letis & Asuwrates, Ine.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 15321911 N; 628727.2E 26.7 feet
Driling 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
Split Spoon/ HQ core Vertical D. Stepanof 7121/06
F =Tz W 5007
s Z’ Ué 5lzl2 Reviewed by /Date _ D SC 5~ 9-Q7 Lev, i
é—", |2' % £ 2 5 = % > | @ g
slglelggleg S| El- 8|2 =
SlE| 28288/ 2|58 |2l%8 53
SIS S| Sa|cE| 2128|582 as Lithology 00 Remarks we
o CL CLAY with gravel, strong brown
{7.5YR 5/8), dry, very stiff (Fill) E
6 £
/PR 11 s £ 620
9
E | 6188 o _30_ 2
E CL CLAY, yellowish red (5YR 4/6) to
3 SPT 5 light yellowish brown (2.5Y 6/4), 3
E 5 7 158 moist, very stiff to stiff, trace
5 9 manganese nodules (Residual) E
3
I/PET s |1s 615
z 8 z
_ 8133 o _._._s85_ E
E SPT 5 CL CLAY, strong brown (7.5YR 5/8), E
4 8 |16.8 moist, very stiff to stiff, trace E
10 8 manganese nodules E
sprl 6 - 11-12.5 feet: color changes to
E 8 18 yellowish brown (10YR 5/8), increase E610
E 5 ) £ 6
E 10 in manganese nodules :
3 5 E-
/15T 6 |18 ]
153 8 3
1 ser| 2 6053 165 3
3 12 | 18 GC clayey GRAVEL, light gray (5Y 7/1), £ 605
7
E 21 dry to moist, dense; strong HCI
E reaction E
Tsrr| 8 - 18.5-19.1 feet: lens with clay, 18.5 feet: rig chatter 3
E 8 13 {156 GC '\ yellowish brown (10YR §/6) and light , - 3
203 21 | gray (SYR71), very stiff _ 2
clayey GRAVEL, light gray (6YR 7/1) 3
and brownish yellow (10YR 6/8), E
SPT 9 moist, dense to medium dense to
E a 11 |18 very dense 600
12
7 /ISPT[ 18 E
¥/ |10 1 33/6" 84
25_§ 24 .5-25.5 feet: advance with £
8983 oo 255 | auger
2 /lspT| 14 144 '0'0’“' GP silty GRAVEL, light gray (5Y 7/1) and Auger refusal at 25.5 feet. E
11| 27 : KeYayk 5951 pale yellow (2.5Y 7/3), dry, very 267 SPT refusal at 26.7 feet. E
3 28/2" [ —— dense, coarse __/—=" Continuaticn of borehole £ 595
Boring terminated at 26.7 feet description in rock log, for
3 B-1052. E
30 2
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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

ZMACTEC

SOIL LOG - Boring No. B-1053

William Letis & Associsies, LK.

—

Drilling Method

Hollow stem auger (8" OD)/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1632489.4 N; 6289104 E

Total Depth

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 A Howard 715106

Dol 51177

g gle

= |2l 8 R Reviewed by /Date W3 (. 3~{3-07

3 Sl ag s | £ % c

=3 Flesle|S8lal2] 5|y g

clel ol 8ojsq Q| 21~ | 8| &G B

alBl 2| sg|sg|lelc|ele|E] 33

Slgls| 28|28l 812|815 |83 L me

Sl S|SB &l S| E |65 |[h2] 602 ithology oo Remarks

0 7 cL CLAY with sand, strong brown F620
/ (7.5YR 5/6), dry to moist, stiff to 3
6 / medium stiff (Fill) 3
1/18PT 4 | 6 |15.7]%% |esz / :

e 1 24 E
E 5 % £
1/15T 1 |14 j102 CHE -

53 4 /
/ o1
3 / - 6-7.5 feet: color is red (2.5YR 4/6) -
I/PET 3 |14 23| 47 /
AER %

_ 2 / - 8.5-10.5 feet: color is brown (7.5
/P 4 s / YR 4/4) 3
10 ///, | 6007 105 _ £610
E CLAY with sand, strong brown E
3 /|ISPT| 7 8 (7.5YR 4/6), moist, stiff (Residual) SPT refusal at 11.9 feet. 3
3 5 |50/5" 608.3 11.9_ | Auger refusal at 12.3 feet. £
Continuation of borehole E
E description on rock fog.
15 605
20 - 600
25 - 505

304
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299 ‘ .
4 MACTEC ' ROCK 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; 6289104 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 Borehole inclination Logged by Date Completed
HW: 4.5 inch O.D. / 12.3 feet Vertical _, J. Howard 7/5/06
- GG e 57775
- N . -~
= 3 z |z £ Reviewed by / Date DSC 3-(3-Q /
R3] < 2 S |5§ | 2 =
=1 g 5l a E £, o §’ 'E %’ﬁ =3 "%
= = 3 o = =
gl E|2]5|El3%/218488 | 3 8%
BlE|e|=|2|6|=R=2ESEa | & Lithology Remarks W=
i T LIMESTONE (micrite and minor wackestone) with -
E “Rlé, op interbedded shale; limestone is medium light gray
3.1 Bj, 15, P, (N6), moderately weathered; medium strong; trace
31 |33|4 [MWIR3 Ro. So bioturbation
= e .
15 o - 15-35 feet: shell fragments and shale layers =605
E present =
| e 15 py 12.3-35 feet: shale beds are thin to moderately thin
R'g,' op with spacings of 0.1-0.3 feet; wavy and irregular 3
4 5.0 98 SW R3 due to bioturbation 3
5.0 toF 1B, 10, P,
Ro, Op -
20+ =600
: 5.0
; 3 50100 F [R3 B
25+ 505
5.0
4 | 21100 F [R3 ’_B', 10, . 3
5.0 V\Jla, S|, Ti ]
30+ " Bi, 5. I, =590
8l Ti : 3
E 37 i, 10, PI, 3
. I, Ti
45 |55|86| F |Ra| - '
4.3 B, 15, PI, 3
,- Sl, Op o -
35 34 .4 feet: the last 0.6
Boring terminated at 35.0 feet feet of rock is left in the | 585
hole. Driller could not =
. extract it.
NOTE A: Water level data 2
Date - Depth (below ground surface)
715 - 14.7 feet
40+ 580
45+ =575
50+ -570
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
ﬂMACTEC W74 SOIL LOG - Boring No. B-1054
William Leuis & Assexi inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532232.5 N; 628800.2E 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 715106
Sampling Method Borehole inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 7/6/06
A
s gl& MAW 7
= | 2 nWe o~ " o
= 2|8 R Reviewed by /Date _ PSC 5~9-07 ‘e, |
& Fl8E | 81213 xlg S
o @ 2o | o@ @ 2| = 5| g
= |8l & ES |28 = @ _ o ) O o
S|E|E| 22|85/ 8|5 2)2|=5 28
O3 SIS |es|2 |3 |8 |3 |82 emo Lithology 00" Remarks =
0 cL CLAY with sand, red (2.5YR 4/6), dry 3
to moist, stiff (Fill)
E 6 3
3 S?T pe 8 ]
B
3 625
3 4 - 3.5-5 feet: color is dark yellowish
/1557 5 | 8 143 |osz brown (10YR 4/6) — E
5 s |
E 4 6222 6.0 ;
2 CH CLAY with sand, reddish brown 3
/P57 3 |6 23|32 |GE (2.5YR 4/4) to yellowish brown
E 6 (10YR 5/4), moist, stiff (Residual) =
; 620
E 2 E
1/15PT 4 |16 3
3 4 4 :
103 E
E 7 B17.5 : 10.7 E
3 5 s GC clayey GRAVEL with sand, gray E
E %27, 10YR 5/1), moist, | Residual) - E
3 s|5:T 5 6 l67 s ?,"f"" ( ) ist, loose {Resi ) ]
Es 3 0 E
E B 615.2 ‘ 13.0 E
E CcL CLAY with sand, yellowish brown E615
_ SPT 151 . (10YR 5/6), moist, hard 1
6 E
15 26 3
E 6122 16.0
2 /|SPT] 31 8 Weathered LIMESTONE, medium E
¥ 7 150/8" 6113 lightgray(N6) 1639 | SPT refusal at 16.9 feet. :
' Augerrefusal at 17.2 feet. E
E Continuation of borehole E
E description in rock log. =610
203 ]
E E 605
254 1
: = 600
30- F

Page

1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 03-18-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299
ZMACTEC WA ROCK LOG - Boring No. B-1054
William §ettis & Associaies, e,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) NQ core (3") 15322325 N; 6288002 E 35 feet
Driliing Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 628.2 feet See Note A 715106
Casing Size and Depth . Borehole Inclination Logged by Date Completed
HW: 4.5 inch 0.D./17.2 feet Vertical J. Howard - 716106
G 1007
= 3 o 2 |z, = Reviewed by / Date DJC 59~ (37 EZQ/V' l
-— g f = — .
212|812 /518125218088 | ¢ i3
ol 3 () o S |lTolsiedi2o ] . we
gle| 2|25l 5 @358 o Lithology Remarks -
LIMESTONE (micrite) interbedded with shale;
R1 B3, 15, PI, medium light gray (N6); moderately weathered to . 610
11231 12wl e SP-P?PRO fresh; very weak to medium strong; pervasively
34 R°3 ’,’, e fractured with clay coatings -
20-
. i 15, P, - 20.6-30 feet: shale beds are thin o moderately
; sl op thick with spacings of 0.05-0.1 feet, becoming
47 MW|R3 stronger and less weathered 3
2 |50 48 St\(;v Ft& 0.5l - 20.6-35 feet: trace of bioturbation and - 605
St op fossiliferous 3
25 JI 2)0. Pl
, Op -
A -
. .10, PI,
5.0 y Og Pl 3
5.0 iBj, 10, P,
3 50 70 IMW|R3 S’L T - 500
: ["IBi. 10, PL, 3
30 - Ro, Op . .
= 30-35 feet: shale beds are moderately thin to thick 3
E with spacings of 0.1-0.3 feet
14|44 g v ]
E 4.4 toF R4 - 595
35 - - :
Boring terminated at 35.0 feet
NOTE A: Water level data
= Date - Depth (below ground surface) . 590
; 7/6 - 20.2 feet
40+ :
E - 585
45 4 -
’ - 580
50+ .
- 575
55 - =

Page _ 1 of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 5/8/07

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

ZMACTEC

WA SOIL LOG - Boring No. B-1055

s

Willinm Leutis & Assoclates. luc.

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3"}

Boring Location Coordinates: AL State Grid (ft)
15632492 N; 629080.8 E

Total Depth
71.6 feet

Drilling Contractor (Drilier) and Rig

Elevation (Datum NAVD 88)

Ground Water Depth | Date Started

MILLER (Upchurch) / CME 85 619.6 feet See Note A 8/17/06
Sampling Method Borehole Inclination - Logged by Date Completed
SPT/UD Vertical J. Hoett 8/18/06
g g §' o007
= ;_ Ug g :E‘ 2 Reviewed by /Date _ DSC 5~ 9-QJ Rewv: |
>| 2 c 5 A N <
S|E| B 82|85l 2 €182t 58
il S5z |e€| 22|83 |82] 618 Lithology . 00 Remarks ws
03 oL CLAY, strong brown (7/5YR 5/6), dry ~
E to moist, very stiff, few sand and 3
N 6 organics, trace manganese nodules
3/ o |14 (Filh) 3
10
3 /isp1| © ' ]
E > 9 |16.2 sieo 3 feet: becomes yellowish brown a7 | 1-5 feet: Bulk sample taken
12 T (10YR 5/8), moist, trace gravel — = —1 for Modified Proctor test
\(imestone) (LL=48%, PI=27%)
5 CLAY with gravel, dark yellowish - f615
. brown (10YR 4/4), moist, very stiff
E up 222 _31_3-.6_\@?_5@”3’)__.____.~,________i° 3
3. . CH CLAY, yellowish brown (10YR 5/8) 7
mottled with red (2.5YR 4/8), moist, . 3
2 stiff to medium stiff 5-10 feet: Bulk sample taken
SPT
E 4| 4144 for Standard Proctor test 3
5 . (LL=52%, PI=28%)
= uD | 610.3 o o e e 83 ‘
5 10.8 CH gravelly CLAY, light olive brown =-610
10+ (2.5Y 5/4), wet, stiff to hard, gravel is
SPT 236 | 6 weathered limestone 3
1.6 | . 11-16 feet: augered through
3 gravel/weathered rock
E WSRAB 0 ~13 feet: Took hand sample
E 7 of cuttings, samptle
#1055-7HS 3
3 E- 605
153
603.6 16.0 | Auger refusal at 16.0 feet. 3
Continuation of borehole
E description in rock log. 3
-600
20-
. - 595
25 3 E
E 500
30 2

Page _ 1  of _1



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

ZMACTEC

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

William Letus & Associites, Inc,

ROCK LOG - Boring No. B-1055

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

1532492 N; 629080.8 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

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

F ey G S
//ﬂ%ﬁ’ ol SV EOF
- i - 2 . Y
= 3 o 2 |z, E Reviewed by / Date D; C 3-03-q /
SlslElalzlal.elzE |55 ]2 £
= o < C - ™~
Ellgl2|5!E38l28488 |3 ]
o 3 Lt) ° = Lol e |29 2o Q . =
g |lx|R|S|pnlerS0Sac | o Lithology Remarks =
LIMESTONE (micrite and packstone) with shale
E 2.8 SW interbeds; micrite is medium gray (N5), packstone
i1 12898 oF|R3 is medium biuish gray (5B 5/1) and shale is dark S
no major | gray (N3); fresh to slightly weathered; medium Good fiuid return
E Hiscontinuijies strong; strong HCI reaction; shale is 25-30%
- 16-30 feet: shale is < 0.25 feet thick with spacings = 600
20+ of < 0.3 feet, wavy, packstone beds are < 0.8 feet
E 4.9 97 thick
2 150 -
E F |R3 - 23.5 feet: packstone beds become more frequent =
25 - - 595
E 5.2 3
3 150100 3
A N
Drill rig pump probiems
13
s0i 13100 590
- 30-38.2 feet: shale is < 0.15 feet thick with 3
spacings of < 0.3 feet, packstone beds are < 0.8
5 3.7 100 feet, rip ups and visible fossils, shale is 15-20% -
3.7
F [R3 -
35 - 585
50 =
6 50 100 -
| LIMESTONE (packstone) with calcareous shale -
interbeds; packstone is medium bluish gray (58
40 - 5/1) and shale is dark gray (N3); fresh; medium - 580
47 strong; shale is less than 10%
7 |zp1 93 - 38.2-71.6 feet: shale is < 0.05 feet thick with :
5.0 ‘ >
E spacings of < 0.5 feet, wavy, rip up clasts
F [R3 3
Good fluid return .
45- 575
; 8 a8 100 3
B S
3 consistent drilling - 570
50+ 1.5-2.5 minutes/foot
E 5.1 ]
9 57|98 - 51 feet: chert nodule 1
] F [R3 =
55 1 - 565
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Beliefonte COL Proiect: 6468061299

ZMACTEC

ROCK LOG - Boring No. B-1055

William Leuis & Assuc

5 -
= Q ‘c
Bl 2] |z g 185 |3 5
Sl sl § 5| s BIE €5 | & S
€128 £|21=28[5 52 | § : S
Sl s 8l |3|8|0% 2888 | 3 A 28
e 1!10 50:0 1§0 =& |=8Sa8ad | @ Lithology Remarks we
i |as
E - 58.93 feet: Unconfined 560
604 . Compression Test
E 5.0
11 5.0 100 -
| F |R3 B
65 - 555
E 4.9
12 5D 98
- 550
704 13 |32 |100| F |R3
3.0 4
E Boring terminated at 71.6 feet
3 NOTE A: Water level data =
Date - Depth (betow ground surface) - 545
75+ 8/18 - 11.6 feet 3
] 8/20 - 11.8 feet
8/22 - 11.8 feet .
50- =540
- 535
85+ S
90- =530
- 525
95 -

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; 64@?\061299

ZMACTEC

WA

William Leltis & Associales. Lnc,

Nprs

SOIL LOG - Boring No. B-1056

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
1532231 N; 6288826 E

Total Depth
45.7 feet

Drilling Contractor (Driller) and Rig

Eievation (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

ol 57777

- 23
z 13 ) 9 vy
2 2 Bé 5 2|2 Reviewed by / Date b 5C 5 K 07
£ | E| &
% o E 8 ; xS | @ LA §a : 5
Blele|s2|82 |2 |8|B|EQ S
SiElE| 28|88 8|8 | 2| £ |33 ‘ 29
ol H |[So |cE| 2| 20| T |02 emo Lithology 00 Remarks =
03 cr CLAY with sand, brown (10YR 4/3),
E wet, medium stiff (Fill)
1/lsP1l 2|
AR £ 625
Tser] 1 ]
/17, 2 |10 :
E 3 3
53 £
6209 _ _ _ _ ____ _ __ __ ___ _80_ 3
SPT 1 CL CLAY with sand, dark grayish brown E
3 3 1 18 (10YR 4/2) to strong brown (7.5YR E 620
3 3 5/8), moist, soft to medium stiff to
3 very stiff (Residual) _
{spr| | 3
Ph] 4 |12 :
E| 7 E
104 3
3 E
3 /ISPT 3
ifls| & |™ 615
E 6184 135 3
3 SPT 5 CL CLAY with gravel, yellowish brown E
6 7 10 (10YR 5/6), moist to dry, very stiff to
E 10 hard 3
15 3
5
E S;T 4% 10 £ 610
E 608.4 185 ‘
3 SPT 42 1 - o] GP GRAVEL with clay, yellowish brown E
/1P| 17 |10 0% < (10YR 5/6), dry, dense
203 20 A 606.9 200 | SPT refusal at 20 feet. Auger £
refusal at 20.9 feet.
3 Continuation of borehole
E description in rock log.
E = 605
253 3
E E 600
302 E

Page 1 of 1



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

#MACTEC

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

i ROCK LOG - Boring No. B-1056

William Ectus & Associats, Ine.

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft) Total Depth
1532231 N; 6288826 E

45.7 feet

Drilling Contractor (Driller) and Rig

MACTEC (Warren) / CME 45

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
626.9 feet See Note A 717106

Casing Size and Depth

HW: 4.5 inch Q.D. / 20.9 feet

Borehole Inclination Logged by
Vertical ,J. Howard 717/06

Date Completed

0 G 377
= ¢ ..3 "-v._.’
= 3 = 1> |z Reviewed by /Date ST 3-13-C7
8 < = EREIRE
£ o aa; [ A% £ > Z|E £ % £ '5
£ B € T2 =4 B
HEEIEIRIE G RS L
a =1 o} Sl =28 20 @ . me
€l | ®|S|a|e-5888a | O Lithology Remarks =
20 4 GRAVEL with clay, yellowish brown (10YR 5/6),
E = \dry, dense 21-45 feet: pervasive ]
E LIMESTONE (micrite) with shale interbeds; mechanica.lgl—induced 605
R3 medium light gray (N6); fresh to slightly weathered; fractures
39 |47 a7 1SW o medium strong to strong; trace bioturbation and 3
] 4.7 toF R4 shell fragments =
- 20.9-30 feet: shale beds are moderately thin to
25+ thick with spacings of 0.2-0.3 feet 3
- =600
E 50 Mw :
2 |50] %0 |toF|R3
30- - 30-45.7 feet: shale beds are moderately thick to ]
= moderately thin with spacings of 0.2 feet 3
E RA = 595
43|22 8 |Hw|to -
5.0 R3
E - 34-41 feet: core is brecciated, primarily
35+ mechanically-induced 3
R1 =590
14 |29} 50 |Hwto -
_ ’ R3 3
40- - 40-45 feet: rock core dipping 16-1 5°, fractures ]
- along bedding of shale
= - 585
HWR3
{5 |21 68| to |to] [ BOP| @ Fomo e -
5.1 wmw | ra LIMESTONE (packstone); medium light gray (N6),
E slight to moderately weathered; medium strong to
45 strong; abundance of shell fragments
Boring terminated at 45.7 feet 3
: - 580
E NOTE A: Water level data
E Date - Depth (below ground surface) -
717 - 10.4 feet
50+ 7/8 - 10.3 feet
E =575
55 - 3
=570
60 -

Page 1 of 1



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

ZMACTEC

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

William Letlis & Assochates, Inc

SOIL LOG - Boring No. B-1057

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

- — Ny 4 A o ‘ﬂ e
E G N3 G olee” 37507
= 2 uﬁ HERE Reviewed by / Date Df( -3~ 07
8 S| 28 £ E |5 =
Slel 51 8 |5al S| 2|8 B8] & 8
Elele | 52138 5|8 |5|S|F3 sz
SlEl e 85(8¢8l5|2| 2! 2|52 . 53
o| G| Sa|leE| | T |0 |3 |a2] ens Lithology 0o Remarks w=
03 2 cr CLAY, yellowish brown (10YR 5/6) to
/ strong brown (7.5YR 4/6), moist, very E
10 / stiff, has small angular grave! clasts
/PN 12 | 12 [22.0| 3 |osz / (Fill 620
13 7 91 _ _ . _____25_
3 7 CH CLAY, olive brown (2.5Y 4/3), moist, 2
/ soft (Fill)
3 sPT 5 ) 617.6 4.0 E
/75| 9 |[144 EJIESW-SM e17.1 SAND, dark brown (7.5YR 3/2), 4.5
5 8 // moist, soft (Fill) 3
/ CLAY, dark yellowish brown {10YR
/ 4/6), moist, medium stiff (Residual) '
3 flser| 4 /// |e180 85 615
/73| 6 |84 /// CLAY with gravel, dark yellowish
E 13 / brown (10YR 4/6), dry to moist, very 3
3 / stiff, gravel is weathered limestone
— spr| 12 //% 6125 80 _
1/ 9 {96 7 CLAY with grave!, yellowish brown :

104 11 / (10YR 5/6), moist, very stiff, medium 3
/ plasticity
lser] 2 %
/5| & [108 / =610
11 % 3
E // SPTrefusalat 136 feet  ©

’ 608.0 136 .
3 PT\50/1" | 1 // (50/1.2"). Continuation of E
3 6 borehole description in rock

153 log. 3
- 605

204 ]
600
E 595

OE ]

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
#MACTEC WA |ROCK LOG - Boring No. B-1057
Willimn‘beuis& Ax«x\ NN
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
) Hollow stem auger (8" OD)/ NQ core (3") 1532372.8 N, 628836.1E - 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 LLogged by Date Completed

PVC: 4.5 inch O.D./ 13.6 feet Vertical J. Hoeft 717106

24 ot

. I DT
. - - “3 - T
F 3 > |2 E Reviewed by / Date __ |/ SC 2-13-07
8 N 2 S |38 | 2 5
Slsl8laldlsl .o BE |E5 ]2 g
£12ls|o|s|22E18l5 18518 5
2ls |8l |2|9% c|leag 28 | 8 . De
gl ||z |B|leE|5[68c6a |0 Lithology Remarks -
LIMESTONE (micrite) with calcareous shale
" Bi, 15, A | interbeds; medium gray (N5) and dark gray (N3);
153 "\é\_/aagl- Ti slightly weathered to fresh; medium strong; strong 13.6-35.2 feet: Good -
1 |48 82 |swirs Wa, 8, Ti HCL reaction fluid return
; 5.0 - 605
207 - 20 feet: shale is wavy, and is 0.01-0.08 thick; 3
4 2 5.1 99 | F [R3 spacing averages 0.1-0.4 feet
; 5.0 =600
i, 15, =
Wa, SI, Ti
’ - 24 feet: rip up clasts present :
25+ B
- 3 50 93| F {R3 505
30+ ]
- 4 50 100| F |R3 590
- 33 feet: shale is wavy 0.01-0.08 thick, spacing is 3
5 }_g 100! F |r3 0.1-0.4 feet ]
35 :
Boring terminated at 35.2 feet -
- 585
NOTE A: Water level data =
Date - Depth (below ground surface)
7/9 - 5.8 feet 3
40 -
- 580
45 ]
; =575
50-
E =570

Page 1 of



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

ZMACTEC

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

WA SOIL LOG - Boring No. B-1058

i
William Letis & Associates, .

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
1532351.3 N; 6290274 E

Total Depth
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

//Wm 3 7Y

g gl E
= Zl2 _ 2 -(3.Q7
= g | g 8 51|82 Reviewed by / Date DEC -1 5-Q
& Fl2E o |813(3] ala 5
cle| ol foifg O |2 | B |Ss £
slBlelgs|s5| E|€ie 2|8 &%
Als| E| 88|82/ 5| 21! £5|33 e
o|l B | So |2 = | Z |65 |02 602 Lithology 00 Remarks
0 CH CLAY, brown (7.5YR 4/4), moist, stiff e 620
SPT 2 618.7 1.5
E 8 18 ML SILT with sand, dark brown (7.5YR
E 1
E 7 3/4), dry, stiff, trace gravel
E 616.9 33 _
E 5 CH CLAY, yeliowish brown (10YR 5/6), 3
3 /|SPT 6 18 dry, sfiff, frace manganese nodules
s/ |21 7
£ 615
SPT 2 18 - 6.2 feet: becoming moist 3
~ 3 5 3
3 EP J 50/1"\ 1 £12.4 78 1 Auger and SPT refusal at 7.8 |
4 feet. Continuation of E
3 borehole description in rock
log. E
103 £ 610
154
203 - 600
25 £ 595
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

Wiiliam Ledis & Asso 5. inc.

ROCK LOG - Boring No. B-1058

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532351.3 N; 6290274 E 65.2 feet
Drilling Contractor (Drilier) 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 . M. Osborne 5/25/06
Iy S e
— ¢ o o ey
= 3 z |2z E Reviewed by / Date D SC 5-3-07
3 = 2 S |58 | D c
=l s|8|lal2|8loe Bz |25 | B P
Bl 8|2|5|2l552838 |3 83
|| =2 |85 6808 | Lithology Remarks o<
’ LIMESTONE (packstone) interbedded with shale; ' ) =
; packstone is medium biuish gray (58 5/1) and 8.28 feet: Unconfined
HWIR2 shale is dark gray (N3); moderately to highly Compresspn with
109 4 |4 431 to | 1o weathered; weak to moderately strong; highly Stress/Strain Test - 610
: 5.1 mwlIRr3 fractured with clay seams along fractures and
bedding joints, fracture planes are <5-20° =
E | LIMESTONE (micrite) inferbedded with shale;
E 5j, 17, PI micrite is medium gray (N5) and shale is dark gray . -
15+ 49 51, shale (N3); slightly weathered: weak; fossils and Good ;'o“(')d re_tgrn, dark
2 | 79|86 |SW|R2 ped bioturbation visible; bedding is thin to very thin; grey, ouU psi down - 605
: b 7. via thin wackestone to packstone interbeds from 15-20 | Pressure 1
; GJ |IRo, Ti, feet
GJ SB’.‘aéeobgf - 13-20 feet: shale interbeds are finely laminated -
: : Ro ! with rip up clasts of imestone 1
| i, 10,
Wa, Ro, Ti
207 600
’ 7.6 -
33 |75 |100(SW R2 ]
E ) - 20-;0 feet: shale beds are thin (0.2 feet) with =
; Gl spacings of 0.1-0.3 feet 23.83 feet: Unconfined F
253 Compression with 505
Stress/Strain Test 3
i 18,
4 _g_g 100l swirz Wa, 81, Ti Al - 27-28 feet: packstone interbed
- 28.7 feet: packstone bed 0.3 feet thick
30+ - 30-35.3 feet: shale beds are thin to fine laminated -590
with rip up clasts -
- - 32 feet: some evidence of soft sediment 31.9 feet: Unconfined ¢
5 %g 70 |SWiR2 g, 10, Pl deformation Compression Test 3
Shale short term poor fluid
return -
35: , - 585
E - 35.3-40.3 feet: shale beds become thicker,
bioturbated
49 .
16 29 100§ SW|R2
; Good fluid return
40 - 580
- 40.3-43 feet: packstone interbedded with shale,
i, 11, Py shale exhibits soft sediment deformation and
ST, bioturbation . 3
2 g_g 100! swira shale bed 400 psi down pressure
' 43-60 feet: shale thickness is thin to laminated with
spacings of 0.1-0.4 feet, rip up clasts
457 575
Bi. 12, Py,
E S), shale
5.0
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

JMACTEC

Williaun Lenis & Associates. Inc.

ROCK LOG - Boring No. B-1058

=] o
= &) E
§ = g % % g S fod
cls|E|lalE|sl.oBIE |55 % S
2lziz|cls|2|2E|2l5 |85 | & B
ol g § (818|195 2(358% | 8 o9
Cigle|ls|2|HBel|5688a88 | & Lithology Remarks w=
§ 8 [5.0[T00|SWIRZ 3
- 48.2-49.7 feet: packsione bed with shale

E interbeds and micrite rip up clasts, grayish blue
50 - | (5PB 5/2) to dusky blue (5PB 3/2), fossils 570

E Et,f?i' Pl - 50.5 feet: caicite vug 0.04 feet diameter 3

% 100|SWR2 52.4 feet: micrite bed 0.3 feet thick with grayish ]
’ Igj, 10, P, blue bioturbation
E [Sm, shale - 52.7 feet: shale bed 0.2 feet thick with some rip
55 - I8j, 34, up clasts
Wa, Ro, - 565
E ITi, shale
34050
50 100|SWIR2 3
- 58.5 feet: shale beds thin to wavy, laminations
60 _d_ec_reisE _________________ 59.4 feet: Unconfined
LIMESTONE (wackestone) interbedded with shaie; | Compression with - 560
3 wackestone is medium gray (N5) and shale is dark | Stress/Strain Test
i 5.0 gray (N3); slightly weathered; weak ggg;csirsbig?eo"orv
2.0 - 60.4 feet: calcite vu on
i 50 |100|SW|R2 g crystals through hand 1
- 63.2 feet: heavy bioturbation lens

E down pressure 200 psi, F
65 - drill fluid milky gray 555

| Boring terminated at 65.2 feet

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

: Not measured -
705 550
75 - 545
80+ - 540
85+ - 535
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SOIL LOG_MFC_WALA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

4MACTEC

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

WA

Wiltiam Lelus & Associates, Inc.

SOIL LOG - Boring No. B-1059

Drilling Method

Hollow stem auger (8" OD) HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1532712.7 N, 628706.2 E

Total Depth
250 feet

Drilling Contractor (Driller) and Rig

Eievation (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
~ — P _‘7?’,
S 3E /f///j%%:w J7¥
o3 |2 ; . . g
% g .cg 8 12 Reviewed by / Date D {C 3~ ! 5- G
(] >! 2c = 5 % c
< Fle=le |81l 8 =18 S
clel ol e|em C1 2|~ | Bl Sn =
glele| 52|38 8|2|5| 8|53 g o
Slsl §| £8 (88l 8| 2|£|& |39 - we
w| S| >B8 (€S E|B6 |5 |2 619 Lithology 00 Remarks =
0 Pov-2188 n ASPHALT n02
E Gravelly FILL
617.5 1.5
3 CL CLAY, reddish brown (2.5YR 4/4),
E moist, stiff to hard, few limestone
3 clasts
E =615
53 ;
/P13 | e
1/ ] 2 - 6.7 feet: small pockets of sand and E
3 6 weathered limestone clasts, £
3 becomes more moist
i/lsp] 32 o 610
E 3 5 |12 9-10 feet: difficult drilling, E
10 3 - 9.5-10 feet: angular grave! drilled through gravel lens
SPT 9 - 11 feet: color changes to brown 3
E 4 14 9.6 (7.5YR 4/4) E
16 3
3 605.5 13.5 i 3
E m — SPT refusal at 14 feet in E
_; SET 50/5" | 1.1 . 605.0 LIMESTONE (micrite) 14.0 limestone bedrock. Rock £ 605
' core casing placed at 13.56 ¢
154 feet. Continuation of E-
borehole description on rock £
_z |Og ’
3 £ 600
20- 3
; : 595
254 3
; - 590
30
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
Z'MACTEC ROCK LOG - Boring No. B-1059
William Lettis & Associates. inc.
Drilting Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 18327127 N; 628706.2E 250 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bitbrey) / CME 750 619 feet See Note A 5/12/06
Casing Size and Depth Borehole inclination Logged by Date Completed
HW: 4.5 inch O.D. / 14 feet Vertical J. Hoeft 5/17/06
73
W% S eF
g 3 z |z E Reviewed by /Date 9% §~-39-Q7 iden i
@ = g) 3 = g 2 [=4
Slsi5|lalBlsl.o8E 2238 g
= < o |l 9|5 f== O~
S 518(2|5|085/21888 |2 58
a =1 @ o = Lo = |X 8’ 2O L' . e
Zle|®|2 |a|er|S63aa | o Lithology Remarks =
1 I8 g5 [SWIRZ LIMESTONE (micrite) with minor shale: micrite is 605
15+ 20 toFlto medium gray (N5) and shale is dark gray (N3) to Casing set at 13.5 3
R3 grayish black (N2): fresh to slightly weathered; asing se at ~5# eet
weak to medium strong; interbedded wackestone is | (Start of core Run#1) 3
E grayish blue (5PB 5/2) to medium gray (N5) in ) -
4.9 swiR2 color; strong HCL reaction Good fluid return
2 (501 7? |pF|lo - 17.5-20.5 feet: zone of fracturing, clay lined throughout boring 3
R3 surfaces . 600
20~ - 20 feet: clay filied joint
. R2 A
5.0 SwW .
3 150|"%Pl0F|f
- 595
25+
k R Bj, 10, 3
3, |50 e, Sl CIVESTONE (wackestone) interbedded with shale; ]
4 100| F |to - ’ A
5.0 R3 8, 10, wackestone is medium gray (N5) and shale is dark
E Wa, SI, Ti gray (N3) to grayish black (N2); fresh; weak to - 590
30 - medium strong -
» 30.7 feet: Petrographic £
: o SiRo| B | - 31.7 feet: small (0.05 feet) spar filled void, angular | Analysis (sample
R2 b PET-1059F)
50 Iri crystal faces
5 100 to
5.0 R3
3 | - 585
IBi, 10,
35 - Wa, 81, Ti .
F o
- 36.1-37.2 feet: zone of larger grain size, many
fossils, bioturbation 3
16 |89)100 % Bl 10, ]
5.0 R% Wa, Ro, Ti
- 580
40+ - 40-40.7 feet: wackestone and packstone bed, -
3 abundant fossils, bioturbated
i, 20, St,
3 R2 IS1, i, - 41.8 feet: slickensided joint (calcite cement) 3
R _5_0 0 lickensidds:
50100 é% Ra]k§=45°_ -
cal
Eement 575
45+ £ -
7 B, 10, - . i
¥¢’a‘ Bors, 45.4 feet: poorly developed stylolites 3
I
R2 ]
8 |29/100| |to
5.0 R3
-570
50 s e (IMESTONE (micrite and packstone) with ]
: ST interbedded shale; micrite is medium gray (N5) and -
i c shale is dark gray (N3) to grayish black (N2); fresh, =
50 R1 weak to very weak; occasional sections of
9 50 100 to wackestone interbeds of medium bluish gray (5PB
: R2 5/1) to medium gray (N5) in color; 30% shale 565
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ZMACTEC WA

Williae Lenis & Assocraes. Inc

ROCK LOG - Boring No. B-1059

= -
3 2 2 B 185 35 <
c| g § al&|E5l 0 B s €8 | & 2
B |88 |5|558/218487 |3 5%
al 3 O Ll s|folsS|l28l 20 o . 2
gl | |25 |=ef3B8ca | o Lithology Remarks m=
565
55 - -
F —
E lo, 40, PI, -
ISm, Ti - 56-57 feet: prominent shale bed, shale bed :
3 thicknesses are 0.05 - 0.5 feet, shale is softer -
: 5.0 (scratched by fingernail) and reacts with HCL
1015|100 |RS (weak) -
E Bj, 15, - 57-60.2 feet: zone of interbedded packstone, . 560
60 Wa, 81, Ti wackestone and micrite
] SHALE (calcareous) interbedded with limestone
i 10 P (micrite and wackestone); dark gray (N3); fresh; - 3
E s{‘n. T medium strong; limestone is very thinly bedded -
50 with spacings of 0.75-1.5 inches (average is 1 inch)
3159100 R3 -61.1 feet: healed calcite fracture -
k - 63-64.5 feet: fossiliferous ) 3
555
85 [ — i, 5, wa e - 65.6 to 80.2 feet: zone of higher percentage of ]
E ST nshale@0%) 7 -
k B, 10, SHALE (calcareous) with interbedded limestone ]
5.0 R1 Wa, S, Ti (micrite); dark gray (N3); fresh; weak to very weak;
312 {55 (100 éoz - micrite is very thinly bedded; shale is very weak -
- - 550
70+ I~ SHALE {calcareous) with interbedded packstone, ]
- shale is dark gray (N3) to grayish black (N2) and -
E i o Pl packstone is medium gray (N5); fresh; weak; 3
50 s’[: T packstone is very thinly bedded; occasional
413 ﬁ 100 R2 L sections of wackestone interbeds; visible fractures 3
‘ Bi10. We. of hairline size in shale sections
E ’ C | -71.8-72.8 feet: packstone bed - 545
75 - - 72.9-78.4 feet: very thinly bedded 4
; F Bj. 5, Wa, 3
ISm, Ti
E 5.0 R1 - 78.4-80.2 feet: shale bed, bedding becomes 3
5 14 ﬁ 100 to irregular and disrupted, 0.5-3 inches of micrite . -
E ) R2 fragments in shale matrix, fresh, weak to very weak 540
i 10 . - 79 feet: vertical fractures, trilobite cephalon at
80+ Vyjl'a, sm, Wfracture s . =
E i SHALE (calcareous) with interbedded micrite; 3
shale is dark gray (N3) to grayish black (N2) and ’ )
. R1 micrite is medium gray (N5); weak to very weak; 81.6 feet: Petrographic  E
345120 100 to L fresh; incipient fractures in shale; occasional Analysis (sample 1
5.0 R2 B, 10, PI, wackestone interbeds; 70% shale PET-1059E)
. ISm, Ti - 535
85 - -
F Bj, 10, isible incipi
= V\J/'a, Sm - 85.6 feet: shale has visibie incipient fractures -
k ITi
R1 B, 5, PI ]
{16 20100 to Sm. Ti -
E R2 _—gjr-n Ogbph - 88.6 feet: pyrite along slickensided surface =530
90 L LIMESTONE (packstone) with interbedded shale; -
E 5\1/- 13} - packstone is medium gray (N5) and shale is dark 3
: & sL gray (N3) to grayish black (N2); fresh: weak to very
E R2 weak; rock is rich in calcareous shale =
417 50 100 to SHALE (calcareous) with interbedded micrite; : a
5.0 R3 shale is dark gray (N3) to grayish black (N2) and 525
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07

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

WI A

Z4MACTEC

Wil Lets & Ass

+

I
T

ROCK LOG - Boring No. B-1059

Page

3

of

‘5 =
gl |3 2 AETRE .
= 2 = e |E= | o S
€121 2182|8288 |58 £
of g g x 2|8 |va _g 29 22 2 23
Cleg | €| =|2|5|e® 3688816 Lithology Remarks w=
T B S PL micrite is medium gray (N5); weak to very weak; 525
95 4 gjméT\INa fresh; incipient fractures in shale; occasionat ‘ -
| F ST wackestone interbeds; 70% shate ]
Bl 5 Wa LIMESTONE (micrite) with interbedded shale:
E ' micrite is medium gray (N5) and shale is dark gray 3
E P 5.0 100 (N3) to grayish black (N2); fresh; weak to medium -
5.0 strong; shale content increases with depth from
E Lo 15-20% at the top to 30-40% at the bottom; = 520
j, 10, irregular and discontinuous bedding;
100 }301 ‘{‘,’a sm, bioturbated/burrows; rock appears to be fragments 3
. IR2 of limestone with shale filling; soft sediment =
; deformation
349150 ]
19 50 100
_ -515
1054 Bj, 15, P1, ]
F o, T
k Bj, 5, Wa, -
} "}2 ST | C
50 R% - 107.5 feet: dark limestone and shale show small
4§ 20 50 100 fractures, both vertical and horizonta! (may indicate -
| : — Bj, 5, Wa, some level of permeability) Ya 510
om. Ti SHALE interbedded with micrite; shale is dark gray
110 (N3) to grayish black (N2) and micrite is medium -
E gray (N5); fresh; weak to medium strong; 20% 3
R1 micrite
; to LIMESTONE (wackestone and packstone) 3
4991580400 R2 interbedded with shale; limestone is medium gray 3
5.0 8. 5, we (N5) and shale is dark gray (N3) to grayish black
E Sm. Ti (N2); fresh; weak to very weak; 15% shale - 505
115 - SHALE with limestone fragments; shale is dark .
F gray (N3) to grayish black (N2) and limestone is
k medium gray (N5); fresh; weak to medium strong; -
E R1 fragments comprise 20-25% =
5.0 éoz LIMESTONE (micrite) interbedded with shale;
422 |50 |100 micrite is medium gray (N5) and shale is dark gray -
E _—— | (N3) to grayish black (N2); fresh; weak to very . 500
L Nweak i
120 |3\ LIMESTONE (micrite) interbedded with shale; -
E B). 10, micrite is medium gray (N5) and shale is dark gray . 2
R2 Wa, 81, Ti (N3) to grayish black (N2); fresh: weak to medium 120.8 feet: .
‘ t strong; shale is thinly bedded Petrographic Analysis
5.0 R% = ' (sample PET-1058D)
g 23 50 100 o -
E ) - 123.5 feet: chert pod, little to no HCI reaction =495
125+ r ) -
; F = [, 10,
| Wa, Ro, Ti .
; == o !
5.0 R2 T - 127 feet: chert pod - little to no HCL reaction
424 50 100 to ' 3
: ' R3| =T 490
T 5\1/.31% - - 129 feet: chert pod - little to no HCL reaction
1 - 3 0 .
% ::: Fgj, 15, .
E o g‘!abs\'/-v’“ - 130.8 feet: 0.05 feet thick black shale bed with 3
: | BT white calcite cement, fractured . 3
5.0 - - 131.2 feet: vertical fractures with strong
32555100 R2 - hydrocarbon odor and unknown green substance 3
- with a vaseline-like consistency 485



ROCKLOG_MFC_WLA_REV BELLEFONT 03-18-07.GPJ WLA.GDT 4/20/07

ZMACTEC

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

ROCK LOG - Boring No. B-1059

S h—4
:g: < =3 %‘ %‘c 5
Slslelalsls BIE |E2 ] 2 5
£ B 2 © S T = k= K] =
S 825|515l 8.88 |3 £3
[a] = @« o sSlioj=|20l 20 [1] P =
|l =|2|B| 2256352 | © Lithology Remarks g
- 134.8 feet: chert 485
1351 = . 134.7 feet:
E Bj, 15 - 135.9 feet: small chert layer ~0.1-0.7 feet thick, » .
; — Wa, S, Ti black (N1), medium strong ?etr:fglreaglg_crﬁgggéls .
] |- 135.2 feet: 0.5 inch thick bed with coal-like || sampe b
55 fragments, little to no HCI reaction, harder than |
4 26 ﬁ 99 R3 |limestone | :
: Lt i~ 136 feet: smail chert layer ~0.1 - 0.7 feet thick;
; e Ro,| | (mediumstrong black (N) __ _ __ 480
140 - LIMESTONE (micrite); medium gray (N5); fresh; -
gj. V¥§. medium strong; little to no shale layers
E o, T :
E 5ol - 141.8 feet: small chert pod ~0.05 feet thick 3
4 27 50 100 R3 =
- =475
F — LIMESTONE (micrite) interbedded with shale;
E micrite is medium gray (N5) and shale is dark gray -
| [ gi. 5, wa, (N3) to grayish black (N2); fresh; medium strong; 1
50 SLTi shale beds are <0.1-0.2 inches thick with spacings
328 5| 100 R3 | of 2-3inches; 20%shale | ]
i ’ B LIMESTONE (micrite); medium gray (N5); fresh; 470
Bj, 15, medium strong; minor interbedded shale: dark gray
150 - /‘é‘fa;:" Ti (N3) to grayish black (N2); 5% shale 3
E V{l'a, R;q Te =
E 50 -
29 50 100 R3
E D =465
155 - -
i F I " lBj, 0, wa, 3
iSmiSt, Ti
5.0
4 30 [ {100 R3 -
50 /Bj, 10
E Wa, SI, Ti - 460
160 - 3
Bj, 5, Wa,
E Sl Ti -
Bj, 10, P
E SI, Ti 4
E 5.0 , A
31 50 100 R3 1‘%1%' .
FVWa, 1
E | Bj, 10, - 455
165 - \éVa}S”_ [ e T e e e e e e e o o e 3
| S — B.’"m' ! LIMESTONE (micrite with minor thinly bedded
E v",‘a, Sl Ti wackestone) interbedded with shale; micrite is -
i medium gray (N5) and shale is dark gray (N3) to 3
50 8;. 10, g}'ayish black (N2); fresh; medium strong; locally
4 32 —5—0 100 R3 Wa, SI, Ti bioturbated; 15% shale 2
: - 165.1-165.8 feet: vertical fractures
; i 15, P - 166 to 166.8 feet: vertical fractures 450
170- ISm, Ti - 167.5 feet: calcite cement-filled fracture 1
- - 169.5 feet: poorly developed slickensides
- 171 feet: vertical fractures
E - 171.6 feet: calcite cement lining joint -
433 g—g 100 R3 i, 15. -
wa, SI, Ti 445
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ROCK LOG_MFC_WLA _REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07

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

ZMACTEC

ROCK LOG - Boring No. B-1059

= a—
= Q c
3 2 o £ 125 | S g
sl s|8lg|2|8log8 |22 | 8 3
= =1 = £ - -
Bl 8|2 |5|el55 23488 |3 3
[a) =] ) o S|llo|lsllgl0 Q : o2
|l | |3 |5|ef|508% a0 | o Lithology Remarks e
445
175+ -
F Bi, 10,
Wa, St Ti =
k al'/;g-h 7| - 176.5 feet: calcite-lined fracture 3
$34 |23)100]  |R3 e -
° racture
k Bj, 10, - 440
180 - Wa, Si, Ti
i, 5, W
: R 5 »
335 (2%1100| |R3 4
E —g{- 5Pl - 184 feet: calcite cement-lined fracture 435
185- - -
F —
E Bj, 15, 2
Wa, S, Ti
{36 |22 08 R3 .
E B, 10. -
Vsla, Sm, 430
190+ [ri -
5.0
H 37 |5+ 1100 R3 -
5.0 ;. 1,
k Wa, s Ti| D =425
195 - -
F ——
50
3 38 ga 100 R3 "e\ll 1% . 3
= Ro T - 420
200 - -
i H‘% 1% 3
fa, Sl
k 7 Bi, 15, -
| W, Ro, Ti
E 5.0 Bj, 15,
38 50 100 R3 V\Jla, Ro, Ti 3
E o -415
205 3 - 204.2 feet: calcite-lined fracture )
F —
| Ij. 0. wa. ]
{40 55% 100 |R3 o5 :
; 410
210+ ABL 30, 3
E MWa, SI, 3
b TivOp
1 41 %% 100 R3 | LIMESTONE (micrite); medium gray (N5); fresh; -
) medium strong; very few shale beds of color dark 405
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA GDT 4/20/07
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468

4MACTEC . TLA

Wilizam Letis & Assoctuies, lnc.

ROCK LOG - Boring No. B-1059

5 -
= 3 =
8 = o £ 25| 5 c
=os g alsls o B S |28 | 2 £
c - - =4 = b4
ol 31 @ e VBl Eleg 20 ] . e
zle | |S|d|ef|5Ba860 |0 Lithology Remarks =~
- 405
gray (N3) to grayish black (N2); 5% shale
215+ - 214.6 feet: light-colored limestone in fracture -
E F i I Bj, 5, Wa, ~0.05 feet
IS, Ti 3
{42 |23100] |R3 | 1
' Bj, 20, . . : -
E ‘a. S\ Ti 218.4 feet: calcite cement lining fracture . 400
220+ -
; $0
43 50 100 R3 =
_ =395
E 1 . 4
228 Fi— e ™| L2249 feet: small reverse fautt siickensides ___ |
; e 2 LIMESTONE (micrite with minor thinly bedded -
E Y wackestone) interbedded with shale; micrite is =
50 medium gray (N5) and shale is dark gray (N3) to
4 44 | =5 (100 R3 grayish black (N2); fresh; medium strong; 15% -
5.0
' shale
E -390
230+ . - 229.9 feet: several small (<0.02 feet) calcite vugs 3
E Ma. S, Ti -
= D .
E %% 100 R3 - 232.4 feet: vertical fractures 3
: L4 ' - 385
Bj, 5, Wa,
235+ L1, Ti X
F Bj, 10,
E W, SI, Ti X
: 5.0
46 | 275|100 R3 J -
E Bj. 10 - 380
240- s, Sm, - 239.4-240.4 feet: big vertical fracture has slight 3
M hydrocarbon odor
5.0
347 (75 |100 R3 3
5.0 i, 10,
E e, Sm, =375
T - 244 .2 feet: strang hydrocarbon odor
245+ F -
; | Bj, 18,
|- Wa, S, Ti 3
Bj, 30, PI,
E 5.0 sm S, L _ 3
348 Té 99 R3 LIMESTONE {micrite); light olive gray (5Y 5/2); 3
’ i fresh; medium strong; 100% micrite
‘ g, 15, - 248 feet: stylolites =370
250 Wa, Ro
’ Boring terminated at 250.0 feet
k NOTE A: Water level data 3
| Date - Depth (below ground surface) -
5/16 - 4.0 feet
E 5117 -~ 7.6 feet -
8/17 - 9.8 feet
® 365
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SQIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

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

ZMACTEC

Wiiltam Lestis & Associates. luc.

J71 l Y
A

SOIL LOG - Boring No. B-1060

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532444.1 N; 6292679 E 176.5 feet
Drilling Contractor (Drilier) 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. KRU 7/6/06

5 E Myl ol 57577
z ‘g . g :E; ?_é’ 2 Reviewed by / Date D $C f; - I 3 - 07
£ Pl8s > 1813218 g 3
S22 B81i2% S| Bl 815 2
Elele| 5238 s |2|5!2|”8 5%
2lE|E| 23|88 5|52 £ |32 , 2s
o|ld | SajcEl 2 | 2|0 |3 a2 g7 Lithology 00 Remarks =
0 v CL CLAY with sand, strong brown
E / (7.5YR 4/6); dry, very stiff, few gravel 3
3 /
3 S?T 7 |18 / =620
E 13 égéé :
E % |e82 _ _ o ____ 35
E 5 7 CLAY with sand, yellowish brown 3
/557 8 |1e2 / (10YR 5/6 to 10YR 5/8), moist, very ]
11 stiff, few gravel and organics E
5 / E
/P s |8 / 515
1 % 3
3 3 ffff 3
/7 7 |3 / .
E 10 / E
103 % E
sp1| 3 %
/s 8 |20 /4 6098 124 £ 610
3 9 7 CLAY, brownish yellow (10YR 6/8), E
E / moist, very stiff 3
_- SPT 8 / - 13.5-13.9 feet: presence of gravel *
E 6 10 | 18 / and manganese oxide
1 12 / - 14.0 feet: 13.9-16.4 feet: presence E
5 E / of rock fragments 0.1 feet diameter
ISPl 404 4 /// 6053 164 | SPT and auger refusal at [
E 7 16.4 feet. Continuation of  F605
E borehole description on rock
3 log. 3
20—§ 3
3 - 600
25— E
; 595
30 E F

Page

T_of _1_



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

ZMACTEC

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

WA

William Lettis & Ass

cs. Inc.

ROCK LOG - Boring No. B-1060

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 15324441 N; 6292679 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

S o 31707
5 ) P2 Y
T 3 z |2 E Reviewed by / Date DC %3 C)?
@ -~ e =l 5 € > c
& | = o £l zlE E2 | 2 s
= o [y £ g} = b= a o) &= =
sl 2i8|2|5/8135/818488 |3 55
Cle| | =|2|d|e85B9aa | o Lithology Remarks W=
LIMESTONE (wackestone and packstone) with =605
SW ) interbedded calcareous shale; wackestone and
1 1341 g3 R2 3\1/ o T packstone are greenish black (5BG 2.5/1) and
3.5 TR shale is black (2.5Y 2.5/1); slightly weathered to -
wa, Ro, TIUSR!  fresh; weak to medium strong; shale is wavy, 3
20 — undulatory, and wispy with fossils
g - 20.4-22.4 feet: wackestone, fewer fossils -
2 |880100| F |rs B 500
5.0 - 22.4-23.3 feet: shale thickens to 0.1'-0.2"; spaced
0.01-0.1 feet apart; vugs =
25- ]
|~ LIMESTONE (wackestone) with caicareous shale 505
I 4.6 84| F interbeds; wackestone and micrite are greenish
E 5.0 black (5BG 2.5/1) and shale is black (2.5Y 2.5/1); -
fresh; medium strong; in some areas wackestone
and micrite alternate
30- R3 - 26.1-27.3 feet: wackestone, with 0.1 feet thick,
shale bed and rip-up clasts
E - 27.3-29.3 feet: wackestone and micrite alternat;, 3
shale is 0.1-0.01 feet thick, spaced 0.01 o 0.3 feet 31.3 feet: Petrographic  E 580
4 |23 100! F apart Analysis (sample
50 - 29.3-30 feet: wackestone PET-1060A) 3
35+ - 30.0-35.7 feet: wackestone with diffuse shale
beds
=585
E 4.5
5 50 9| F -
E . A
40+ R3 =
- 580
53
; 6 50 100| F 3
45 3
.. =575
7 |22|100| F |R3 WA ]
E . os
50 - . . ]
1.6 Bj, 20 Switched to new rig:
38 |7g|100| F |R3 Wa, Ro, Ti| | e e e e e o CME 75
- T LIMESTONE (micrite) with interbedded calcareous 570
E shale; micrite is greenish black (5BG 2.5/1) shale is
black (2.5Y 2.5/1); fresh; medium strong -
4.9
9 0] 100| F ]
55+

Page 1 of 5



ROCK LOG_MFC_WILA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ZMACTEC WA

William Lettis & Assocines. Ine.

ROCK LOG - Boring No. B-1060

5 =
= &) =
E 13| |e £1%s |3 :
slslelg|2(5|z2 8 |28 |2 Fo
S| 8|2 |5 |5l6% 218183 |3 88
ol 3 @ o ¢ | S|P E|l28120 @ Lithol me
x || 2|3 |pler|SB83]6a | O ithology Remarks <
: R3 565
410 g—g 100| F - 58.6-60.7 feet: wackestone interbeds present
60 -
3 | LIMESTONE (micrite) with interbedded wackestone . - 560
E and calcareous shale; micrite and wackestone are
4.8 greenish black (5BG 2.5/1) and shale is black (2.5Y
4 11 ﬁ 92| F 2.5/1); fresh; medium strong
65+ 3
R3 555
E 4.9 -
12 50 9% | F =
705 -71.0-72.3 fest: alternating micrite and ]
wackestone
g A - 550
: [ LIMESTONE (micrite) with interbedded calcareous
5.0 shale; micrite is greenish black (6BG 2.5/1) and
413 ﬁ 9% | F shale is black (2.5Y 2.5/1); fresh; medium strong
75+ - 75.5-76.4 feet: fossil-rich zone ]
} R3 - 545
5.2
314 |56(10) F SHALE; shale bed ]
80 = LIMESTONE (micrite) with calcareous shale”
o interbeds; micrite and wackestone are greenish -
T black (5BG 2.5/1) and shale is black (2.5Y 2. 5/1); 540
e fresh; medium strong
X -
11548 o6 =
5150 F =
85- ) 3
=
= T
R3| E
_ =yl -535
S LIMESTONE (wackestone) interbedded with
E 5o z_: calcareous shale; micrite and wackestone are
E 2.2 - greenish black (5BG 2.5/1) and shale is black (2.5Y
16 5.0 1001 F E-:' 2.5/1); fresh; medium strong; shale beds are
90 :.'-"-: 0.001-0.1 feet thick
g b
pe 530
- E= B
ma -
46 B ]
417 50 92| F 5 ]
95 - h - 84.6-96.0 feet: burrow features
i1 .
= T
L

Page 2 of &



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

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

ZMACTEC

William Letus & Associales, inc,

5 =
B |3 2 g 1%g |5
tdgo'gcma's'g'%'g
E= 1o Sl |EL 2
§lS| 8125|238/ 218028 |3
Slg|le|=s|2|alefl5R3 a8 | @ Lithotogy
] R3
k 4.9
5.0 ’ . :
100- 99.3 feet: large 9a|0|te vug
; 5.2
5.0
105
; R3
3 5.3 - 108 feet: occasional calcite-healed fractures
E 50
110+
5.0
5.0 - 114 feet: bioturbation
115+
] R3
; 54
5.0
120+
35184 ‘
501 | |- B=HIl| 0] b
125 - LIMESTONE (wackestone and packstone)
interbedded with calcareous shale; micrite and
R3 wackestone are greenish black (6BG 2.5/1) and
E shale is black (2.5Y 2.5/1); fresh; medium strong;
rip up clasts; calcite infill in vug shapes
4.7
507 | | oE=x | L
130+ LIMESTONE (wackestone) interbedded with
calcareous shale; wackestone is greenish black
(56BG 2.5/1) and shale is black (2.5Y 2.5/1); fresh;
medium strong
E 4.6
5.0
135+

ROCK LOG - Boring No. B-1060

Elevation

(feet)

[
(621

Page 3  of



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

#MACTEC

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

William Letis & Assaciates. Inc.

ROCK LOG - Boring No. B-1060

5 o
= S E
gl |3 g A RE e
=ls|8le|s|s Bz |5 | 8 $
£ =z zlal|l s |2z 2 o |E 5% g T o
S| 81k |8 |23 2i8x288 |3 8
o p=1 [0} o = Foj= 2620 O . w s
€ |lx|®|2|6le~|50300 | O Lithology Remarks =
] ’ R3 - 485
26 50 100
140 -
=480
27 50 100
145 -
3 | LIMESTONE (packstone) interbedded with thin
R3 calcareous shale; packstone is greenish black 475
E M (5BG 2.5/1)) and shale is black (2.5Y 2.5/1); fresh;
3 \medium strong; calcite infill common ] ]
5.0 LIMESTONE (wackestone and micrite) interbedded
328 50 100 with calcareous shale; micrite and wackestone are
150 - greenish black (5BG 2.5/1) and shale is black (2.5Y
2.5/1y; fresh; medium strong; rip-up clasts 3
associated with shale; shale beds are thin and
E spaced 0.01-0.3 feet apart; shale is wavy =470
29 £0 100
155
R3 - 465
| LIMESTONE (packstone and wackestone) with
N 4.9 98 interwoven shale; micrite and wackestone are
50 greenish black (5BG 2.5/1) and shale is black (2.5Y
160 - 2.5/1); fresh; medium strong; no bedding 159.5-166.5 feet: lost
Wo, 75, discernable; fossil rich; rip-up clasts associated most of the circulation
; Wa, Ro, Ti with shale; shale is thin to wispy; packstone and fiuid (60%)
wackestone ~50% and shale ~50% - 460
331|232 90 R3
165 - 160 feet: high angle joint, 75°
: 166.5-176.5 feet: very [E455
little fluid return 4
k 4.9
32 50 98
170+
R3 e 450
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;
433 g—% 94 medium strong
1755 "PVC: 4 inch O. D. set
for Packer testing

Page 4 of



ROCK LOG_| MFC WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

Z4MACTEC

William Létns & A\mcmlcs. tne.

ROCK LOG - Boring No. B-1060

Depth (feet)

Run No.
Recovery / Cut
% RQD
Weathering
Strength
In-Situ
Testing
Lithology
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Lithology

Elevation

(feet)

180+

185 -

190+

1954

200+

205+

2104

215+

- Boring terminated at 176.5 feet

NOTE A: Water level data

Date - Depth (below ground surface)
7/5 - 13.7 feet

7/6 - 15.3 feet

8/17 - 16.0 feet

4

e
(6]

=420

=415

=410




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

4MACTEC

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

Willivm Letus & Associates, Ing,

SOIL LOG - Boring No. B-1060P

Drilling Method
Rotary Wash/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft) Total Depth
1532438.3 N; 629268.5 E 31.3 feet

Drilling Contractor (Drilter) 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
— 7 "/ Z - @ cv ~ '17"
F E My oo 5177
purt p] 2o AT
2 P . gl=|2 Reviewed by / Date DSC 5-1%-a /
3 S o8 IS E % IS
= = o= | > Q = @ > | ® o
s|el el 28188 S8 || 8|2@ T
S1E| 282|862 528|252 5%
[03 ((’\3 % S § & El 2 Z 5 3 (?J 2 621.7 Lithology 00 Remarks [FVR=2
5— Soil sampiing not conducted. Refer Boring located 5 feet from g
3 to boring B-1060 for soil profile. B-1060
E 615
103 3
: =610
_ 605.6 16:1 3
; £ 605
204 3
f £ 600
; =595
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

#MACTEC LA

Willizm Lettis & Associales, tnc.

ROCK LOG - Boring No. B-1060PS

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532438.3 N; 629268.5E 31.3 feet
Drilling Contractor (Driller) and Rig Eievation (Datum NAVD 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: 4.5inch O.D./ 16.1 feet Vertical K. KRUG 7/10/06
ol 37V F
= 3 z |2 £ Reviewed by / Date DScC 5-1%-Q7
g < 2 S |55 |> 5
Sl s 5lalg|s o B «E -E 28 £
£ £ o | o o = © =
g1z 812 |5|El55 218482 |8 38
a é 44 X 2 |&Ble }a_) SBS a0 O] Lithology Remarks =
LIMESTONE (packstone and wackestone) with 605
E interbedded calcareous shale; limestone is
E R2 [ Bj, 15, greenish gray (Gley 1 6/1) and shale is black (Gley -
53 SW Wa, Ro 1 2.5/0),; fresh to slightly weathered; weak to -
i1 53 74 toF to op medium strong; shale is less than 0.01 feet thick
R3
20- - with spacings of less than 0.2 feet, shale is Ia -
\nonplanar and interwoven with rip-up clasts _ __ |
E LIMESTONE (wackestone) interbedded with
E p-S calcareous shale; shale is dark gray (7.5YR 4/1); =600
fresh to slightly weathered; medium strong; shale P-S analysis was =
- 1 is less than 0.01 feet thick with spacings of Il conducted over the
2 5.0 100! F |R3 USR| 10.001-0.2 feet and is wavy with stylolitic features; | | length of cored section E
5.0 \calcite infills present / -
25+ B 5, wa, LIMESTONE (alternating micrite, wackestone and
: Ro. Op packstone) interbedded with caicareous shale; -
shale is black (Gley 1 2.5/0); fresh; weak to . 3
medium strong; shale is wispy and undulatory with 595
interwoven, less than 0.01 feet-thick, globuiar =
4.9 R2 layers
3 ﬁ 76| F |to - 23.6-31.4 feet: calcite infill 3
’ R3 A
30
; Boring terminated at 31.3 feet =590
] NOTE A: Water level data (from B-1060)
E Date - Depth (below ground surface)
353 7/5 ~ 13.7 feet -
7/6 - 15.3 feet
8/17 - 16.0 feet 3
E - 585
40 ]
=580
45 -
_ =575
50
| -570
55
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Z4MACTEC

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

Williaro Lenis & Associates, I,

SOIL LOG - Boring No. B-1061

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1632124.2 N; 6290921 E 75.2 feet
Driling Contractor (Drilter) 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

4Z¢¢%%Z;4§¢;; 3y T

: 3B
=12 2P a9
= P - § 8 z 2 Reviewed by / Date DC( 512 Q/
3 | 08 €| E| = =
= Flgsla 8|28 5! S
|2 o| 22 |em1 Q| 2| +| 285 s
HERAREIE - ERR AR R 53
o83 58 |SE|22|8|8|32 630.2 Lithology 00 Remarks w=
0 CH CLAY, dark yellowish brown (10YR 630
4/6), dry, stiff, contains clasts of
3 limestone 3
/P57 s |18 g
E 7 627.7 25 E
3 CH CLAY, yeliowish brown (10YR 5/8),
E 6265 moist, stiff, trace manganese clasts 27 E
2 Nspt 3 L \.and organics_ I —
E ) 4 24 CLAY, brownish yellow (10YR 6/6) to £
5 E 5 dark yeliowish brown (10YR 4/4),
E moist, stiff, few rock clasts, trace £ 625
manganese clasts
3 3 3
3 SgT 7 [13.2 623.2 7.0 3
50/7" GC | g0 Clayey GRAVEL, dark yellowish 76 e
E \ brown (10YR 4/4), moist, hard [~ | SPT refusal at 7.6 feet. E
3 . Continuation of borehole £
description in rock log.
10 620
15 - 615
20 £610
257 605
304

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

ZMACTEC

William tcttis & Assaciales.

ne.

ROCK LOG - Boring No. B-1061

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Holiow stem auger (8" OD)/ HQ core (3.8") 15321242 N; 6290921 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
77 - e
Nf sl 37507
= 2 pr ey :
= o o > |z, | E Reviewed by / Date DC 3-1%-0 /
€ o % o) -g E= o 5 E é% ?—) §
£ > [ 2 P
Cle|e2ix|2|a|e2|5aYad | o Lithology Remarks w=
CW|R1 LIMESTONE (micrite) with pockets of completely . e . 3
1 % 0 |to|to o 10 weathered rock (soil consistency) interbedded with Pt(’;s'b'he s;)llsfglzdfvoxd
; : HW |R3 \We, Ro, Ti calcareous shale; micrite is bluish gray (Gley 2 a degpg ; e eet
104 5/1)) and shale is dark greenish gray (Gley 2 4/1); and 9.0-9.6 feet 620
shales are spaced 0.6-0.1 feet apart in bands fluid recovery good,
0.2-0.01 feet thick; weathering ranges from brown -
E 12 ol F |R3 moderately weathered rock fragments to
5.0 completely weathered; very weak rock to
moderately weathered, potential soil-filied pockets
between 7.6 and 14.6 feet
15- -615
50 LIMESTONE (micrite) with interbeds of shale;
33 5—0 83| F |R3 medium gray (N5) to grayish black (N2); fresh;
E ’ moderately strong; shale beds are irregularly
spaced, wavy and irregular in structure
20+ =610
4.8
4 50 93
E £ Ir3 BHTV o, 15 BHTV and NG analysis
25+ Wa, Sm, were conducted over 605
k NG [Ti-Op the I_ength of cored
5.0 - 26.1 feet: slickensides section
35 |E5194 :
} 5.0 USR]
30+ 600
E 4.9
6 5.0 98 fluid recovery good
E - 33.4 feet: calcite filled vugs . )
E |IR3 - 34-51 feet: calcareous shale beds becoming thin ]
35 to medium bedded 34.5-40.5 feet, 595
abundant
drilling-induced =
E 5.0 discontinuities
7 50 100
40+ - 500
. 5.0
8 50 97 -
451 F |R3 ]
- 45-48.5 feet: calcareous shale layers spacing - 585
increases with large limestone bands X
490 |22 1100 ' ]

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 Proiect: 6468061299
4{‘.&\

HMACTEC WA ROCK LOG - Boring No. B-1061

g
Witliam Letis & Assaciates. lnc

S =
3 2 o 155 |3 5
Slslslalslel o 3lE |28 S
= > c | ®l|a o |s £ 24 © =
Els|§|2|5|2|%5 28438 | 3 53
Cleg|le|x|2 a8 E5a8ad | & Lithology Remarks W=
E 5.0 )
50+ - 580
310|229 o4 - 51.4-56 feet: fossils or rip up structures increase; ]
5.0 USRI shale beds decrease in thickness and occurrence 3
F |R3 -
55+ =575
E 5.0 —
11 5.0 100 3
60- 570
E 4.9
12 50 97 3
E - 63.6-75.2 feet: shale bands become more 3
| F |R3 discernabie
. 65 - 565
< A -
E 5.0 Vo, 70, - : ite fi
13 | 25 (100 v3a, Ro. Ti 66.6 feet: calcite filled vug 3
70 560
: 5.0
1415019 £ |R3 -
E PVC: 4 inch O. D. 1
752 15 10.6 [100 installed after drilling for [ 555
: 0.6 Boring terminated at 75.2 feet BHTV test
NOTE A: Water level data 3
E ) Date - Depth (below ground surface) 3
J B/7 -12.6 feet =
6/12 - 22.6 feet
80 550
85+ - 545

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 Proiject: 6468061299 .
ZMACTEC SOIL LOG - Boring No. B-1062
Wilfiam Leltis & Assaciates, inc.
Drilling Method . Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532323.8 N; 6293789 E 150.8 feet
Drilling Contractor (Drilier) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 . 6277 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
, L P g
g g & //z{*/%;m 377
2 E_ vg 5 g e Reviewed by / Date D S 31307
8 12188, E12(3] 5] 5
cleleo| 8eica O 2|+~ | 8|2y B
BlElE|85.85/215|2]|2|55 53
OIS &S| Sa|2E 228|532 ems Lithology 00 Remarks we
0 ?/ cL sandy CLAY, yellowish brown (10YR
E / 5/4), dry, very stiff to stiff, trace black 2
SPT g e / nodules (Fill/disturbed) _
3 1 E
E 10 /
E / £ 625
5 -
1/PT 5 |18 / é
3 2 :_
53 ’ / :
3 ) 6222 55 3
E CH sandy CLAY, brownish yellow (10YR E
E 4 6/6), moist, stiff (Residual) 3
3 /ISPT 6 |18 . E
3 3 E
3 7 E
3 e 620
14SPT)] 50/5" ) 4.8 61838 89 [ Auger and SPT refusal at 8.9 ‘
4 feet. Continuation of boring
10 3 description on rock log. 3
15
1
20
3 " 605
253 3
304 £
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

LA

N
William Letis & Associaics, ire.

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; 629378.9E 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: 3.5inch O.D. /23.5 feet Vertical __J. Howard 5/16/06
S T sy
G ol 31707
k= 3. - Q7
= 3 o z |z, | E Reviewed by / Date D f ¢ 3-13-Q {
< S % =) §ls o B E ’é% z £
= = . =) P
512812 |5|:/3523080 | ¢ H
[a 3 [} ° s|llo|l=|Lgl 20 ] . e
xle 2|5 |6jeF|308 00 | o Lithology Remarks
] 0.8 m - LIMESTONE (micrite) with interbeds of shale; gray :
104 1 |771235|NRNR e to medium bluish gray (5B 5/1) and medium dark
-: gray shale (N4); highly to completely weathered; 4
' - very weak to friable; 0.4-1.0 feet intervals of
E :- residual soil and gravel brownish yellow (10YR 6/6) 3
5 123147 INR m— to yellowish brown (10YR 5/8); moist; stiff 615
E 41 e core loss from 13-14.1
E e feet
15+ 14.7-16.2 feet: SPT ]
i test conducted with -
- 14.7-21.9 feet: soil-filled cavity blow counts of 4-5-7 ]
and 18 inches of
recovery =610
16.2-21.9 feet: augered
to firm material to set 3
casing at 23.5 feet.
20
i - 21.9-22.8 feet: highly fractured 05
] 5 23] 4 ?':W - 22.8-23.3 feet: clay infill of limestone fractures
2.3 o A
36 Mw - 23.3-29.5 feet: zone without shale interbeds
257
) fair to good fluid return
MW I~ CIMESTONE (wackesione) with shals interbads; | to bottom of boring
4 481 ,¢ to B, 15, P, medium bluish gray (5B 5/1), moderately - 600
5.1 SW S| usr| Weathered to fresh; medium strong to strong
(lsj, 15, P,
30- g]' . - 29.5-35.6 feet: fossil shell fragments 3
|, I
1Bj, 10, I
| S =
LIMESTONE (wackestone); medium bluish gray 505
45 4.8 52 Sw (5B 5/1); fresh; medium strong to strong; minor
; 5.0 toF subplanar shale interbeds (< 5%)
Ve, 85-90,
354 Wa, VR
i 5.0 - 590
6 50|98 F
40- ]
IBj, 10, P, 3
o - 585
{7 % 100] F ’e{, 10, P, - 42 6 feet: calcite crystals
- ‘ le. 15, P,
453 ]
8), 10, -
E a, Sl
52 SW -580
8 152['00F i, 10, Pl ]

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 Project; 6468061299

ZMACTEC

William Letis & Associates. Inc.

ROCK LOG - Boring No. B-1062|

=1 =
gl |3 2 2125 |3 5
R £l o >IE |EL | © S
£l 212|5|2|%|=228E |Eg| ® P
S 18| &| 3 5|58 2|888 1| 9 50
ol S| e8|l L | e|dp|&E2820 | 8 Lithol we
gl | ®|S|a|le-S03lco | o ithology Remarks
I
50- E;I 10, PI
5.0 SW " lBi. 5. Py =575
9 50 92 toF R4 Ro 3
55- 3
MW =570
— 44
10 |F=| 62| to |R4 ]
5.0 Bj, Wa, Si -
: sw Bi5 LS
60 . ]
E USR 3
| - 61.3-62.8 feet: brecciated -
E 5.0 e, 10 =565
11|25 | 60 [Mw|R3 Wi, Ro ]
E I8, 15, PI X
65+ ISm
Ve, 60, X
IWa, Ro
o " 67-70 feet: fossilift li t ]
m - B7-70 feet: fossiliferous limestone
150/, [MWR2 - 67.6-67.8 feet: high angle joint (70-85°) - 560
5.1 MWIR3 - 68-69.5 feet; high angle joint (85-90°) -
Bj. 10, Pl 3
70+ Ro
Bj, 15, Pi 3
= Ro
= 555
E 5.0 swW _—
; 13 50 100 toF R4 .
i5j, 10, PI 3
75+ o
- 550
3 5.0 SW
14 |51 96 R4 " |Bi, 10,
i 5.0 to F M, 51
80 4 " Bj, 10, PI,
Sm
A
- 545
E 5.0
| 15 5.0 100| F |RS
85- Bi, 5. Pl S =
[ 1Bi. 10, Pl
L]
4.9 Bj, 10, P1 =540
16[—198| F |IR5 Sl
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

William Letiis & Associates, Inc.

ROCK LOG - Boring No. B-1062

5 -
= (&) 2 2 =
3 < 2 5 |55 | D
cls|Ela|i|sl.eB 522 5.
§l (8|2 |5|5i55 28883 55
flegle|=|z|d|lefEBSad | o Lithology w=
¥ 50
90- 1
’ - 80.9-92.1 feet: high angle joint (90°) _
=535
- 4.8
17 | 25 R4 [ Igj, 10, 3
E 5.0 V\Jla, Sl
95 - 3
; i, 10, 1, =530
18 |20 RS B -
100+ -
" Bi.5,Pl, S 3
E - 525
19|20 RS ]
105+ 3
E s - 520
20 |23 R5 o > e ]
110 -
- 111.2-116 feet: 5 feet vertical fracture (90°-75°) =
; 50 R2 515
21 | &5 to .
: 50 R3 x; 90-75,
115 =
- 118-119.6 feet: vertical fracture =
E R3 =510
22|34 to
¥ ' R4
120+ =
- 121-126 feet: with small calcite crystals 3
E - 505
23 |28 RS -
125+
E =500
24 |20 R5 i 10 ]

Page 3 of



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

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

ZMACTEC

William Lettis & Associas, Ing.

ROCK LOG - Boring No. B-1062

b=} o
= ] z |2z E
3 s g LE 5513 £
cls|elal2|Els2FE |22 | B P
ARG H B $§
Al | & =213 |el|5E8a8 | 8 Lithology Remarks =
E 5.0 |_wa, Si :
130- Bi, 5 PI, S 3
- 495
E 50
; 25 50 100 F [R5 A =
135+ ]
=480
E 5.1 Hig:
26 51 94| F IR5 Bj, 10, PI, A
E . S L.
140- " IBi, 5 1, S1 -
- Bj, 5, PL S ]
; - 485
27 |20 g5 [SWiRs
3 5.0 to F 3
145+ B ]
E i, 5 PL S 3
= 480
E 4.7 sw
} 28 27 83 toF R5 || -
i), 5, Wa,
150- g™ ]
Bj, 10, =
: pa. 8! Boring terminated at 150.8 feet
=475
E NOTE A: Water level data
E Date - Depth (below ground surface) i 3
5/18 - 48.7 feet 3
155 4 5/25 - 48.7 feet
; -470
160- ]
; - 465
165+ ]
; - 460

Page 4 of 4



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 WA

William Leuis & Associates. bic,

SOIL LOG - Boring No. B-1063

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 15319254 N; 6289283 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

s 5 0
o8 =] =2 I 2.07~07
= g2 | o g s5|=|2 Reviewed by / Date % SC 3-13-0 /
& Pl 8> | 8|3 |8 o lo §
cle|l o| felom| Q| 2|+ | B S5 s
518 2| 3213882 |8|2lEQ 8%
Slsl 5188|882 |2|5| £33 i we
(22 TN7)) om (= g < o | 3 w 2 6347 thhology 0.0 Remarks =
03 cH CLAY, yellowish brown (10YR 5/8),
E moist, medium stiff, trace sand, trace E
1 angular gravel 3
3 SI;’T > 0 -
E 2 No recovery in SPT-1 E
_ SPT|. 2 6 *zi's-— —CLTC\VVWth_g_raVer\ErYIEth—raV - j—';— SPT and auger refusal at 4.0 '
L2 fl1or0"] | (N8) mottled to white and gray, : ;eetéigclmtim?atll?? of §~630
5 3 moist, soft, gravels subrounded, orehole In rock 1og.
weathered limestone, reacts with HCI 3
104 :
154 F 620
203 o1
E 610
253 3
- 605
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
#MACTEC WLA-G - ROCK LOG - Boring No. B-1063
William Leuis & Assoviates. Inc,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 15319254 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 Inciination Logged by Date Completed
PVC: 4.5inch O.D. / 4 feet Vertical A. Tillery 5/16/06
Wit 370
- - T1T LA™
= 3 z |z z Reviewed by / Date D §C 2-1%5-Q7
o > 2 ERE <
Slsl&|laltls|.olBlE |£5 | 8 g
ES £ | D QoI5 S< T
Ll |=|2|B|el]|5 B8 8a | o Lithology Remarks H=
LIMESTONE (micrite) interbedded with shale; 630
5 micrite is medium gray (N5) and shale is blackish Good fluid ret
] .6 R3 gray (N2); fresh; medium stong to strong; sections ﬁﬁ lfjll't rerns,
1178|100 F |to of bioturbation milky white ]
E Ra 2215' P - 4-13.5 feet: shale beds 0.01-0.2 feet thick and down pressure gage :
constitute ~20% of the rock, stylolites, wavy non-operable
3 . i, 15, PI, - 625
10 ao R3 S
2 29 100| F |to
: R4 -
’ M BimMb, 10| e e e e e e
Pl Ro LIMESTONE (micrite and wackestone) interbedded 3
with shale; micrite is medium gray (N5) and shale . 620
15+ R3 is grayish black (N2); fresh; medium stong to
3 |22]100| F |10 strong;
’ R4
-13.56-28.5 feet: shale beds are thicker (0.01-0.4 =
feet) and constitute ~40% of the rock
- 18-34 feet: bioturbation common 61
20- \ . 5
5.1 R3 Fa 10,1 fluid return good, light
4 | 251100 F [to M.Ro. o grey to white
| . R4 kcoating
. USR] -
25 3 =610
50| 100| £ | 1
5 |55 " Bi, 10, S
37 %0 R4 Sl -
| - 27-31 feet: increasingly fossiliferous with depth 3
Bj, 15, P,
Isl, R
° - 28.5-34 feet: much less shale (~20%), more
coarse grained section . 605
30+
5.0 R3
6 50 100 F jto
3 : R4 3
' "~ CWESTONE (wackesione) inierbedded with shais, 00
355 R3 limestone is medium light gray (N6) and shale is
7 5.0 100! £ |t dark gray (N3); fresh; medium strong to strong; -
5.0 R(; limestone grades from wackestone to micrite; all -
E fractures occur in shale
- 34.8-35.2 feet: fossilliferous zone -
E - 37.5 feet: sparry calcite vugs 3
E - 34-45 6 feet: shale is thin, less than 0.01 feet and . 595
40+ R3 constitutes ~10% of the rock
8 51 100 F lto - 40 feet calcite vug -
5.0 R4 3

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

ZMACTEC

William Letis & Associates. inc.

ROCK LOG - Boring No. B-1063

5 =
= O > =
3 2 2 2185 |5 5
o . - = | e ZIE | E= o <]
12|28 |222 385|588 B
elc| 3| x| 88|58 218538 |3 88
Il | = |2lnlesE5RSa8 | & Lithology Remarks w=

_ =590
4 5.0 R3 . . } . 3

419 —0 100| F |to - 45.6-46.9 feet: coarse grained section with oolites

5. R4 g, 10, Pl (rounded fragments) with crystals on interior 4

; s, caicitd USSR} - 46.9 feet: shale layer 0.2 feet thick
E . [ koating - 47.1-50.2 feet: shale is very thin with only 2 beds 3
. =5 . 10- Pt 0.1 feet thick .

10 |37(100} F lto , - 585
50 R4,

Boring terminated at 50.2 feet 3
NOTE A: Water level data . =

’ Date - Depth (below ground surface) .

_ 5/16 - 3.1 feet 3
55 - 580
60 - =575
65 - - 570
70+ - 565
75 = 560
80- - 555

Page 2 of 2



SOIL L.OG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07
Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ZMACTEC WL A& SOIL LOG - Boring No. B-1064

R4
William Lettis & As<ociates, Inc,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 15324475 N; 6285748 E 50 feet
Drilling Contractor (Drilier) and Rig Eievation (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 5/25/06
7 A . T
3 =TE //%«/{iéw S 7507
o3 = | = - 17 T
z g | 8 g|=|2 Reviewed by / Date DsC a-13~-Q7
gl | & &2 RN " 5
clele ! 8e |85 8|2 8| 5|8s 2.
HEEHEER EIR IS . 25
Slal 5| E2 |e2[ 8121 £ |£ |38 | e
0 wl w Dm | ; a o] 5| a2 623.9 Lithology 0.0 Remarks ~
2 0 6237  ASPHALT n-92
3 CH || 623.4 l\ GRAVEL (Fill) ]\ 05 3
1 Nlspy| 2 CLAY, brown (7.5YR 4/3), moist, :
E 1 3 [10.8 stiff, few smali sandstone gravels, E
E 7 trace organics g
3 - 18 feet: clay-filled fracture ) E
3 /lspr| 2 - 620
E 2 6 |12
5 E 8 - 4.5 feet: small (~0.1 feet) layer,
E | 6184 _ very dark gray (7.5YR 3/1) _55_ E
E CH - organic roots at base of SPT-2 _ _
E SPT 4 CLAY, dark yellowish brown (10YR 3
3 3 8 (96 4/8), moist, very stiff, trace limestone E
12 gravel, trace manganese noduies
3 3 g_
EVA BN R F 615
E 10 3
103 E
3 : ]
I/ET 5 a2 | : 3
10 3
ieFT 2 |7 8100 : 139 | SPT refusalat 14.2feet.  Egig
F1L6 150027 & a7 N Silty SAND, light yellow brown (2.5Y 122 | Continuation of borehole
153 6/4), wet, very loose / description in rock log. 3
3 £ 605
209 3
E - 600
253 3
E - 505
30~ Page 1 _of 1



ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

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

Wilfiam Letis & Asst

. Inc.

ROCK LOG - Boring No. B-1064

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3")

15632447 5 N; 628574.8 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

50 feet

Driliing Contractor (Driller) and Rig
MACTEC (Warren) / CME 45

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
623.9 feet See Note A 5/24/06

Casing Size and Depth
NW: 3.5 inch 0.D./ 13.7 feet

Borehole Inclination Logged by
Vertical J. Hoeft 5/25/06

Date Compieted

R S Fa
Y Sl 27 97T
= . | ' LR L P
= 3 > | = £ Reviewed by / Date DS(“ o- 1% Q7
3 3z 2 5 |26 | 2 5
“_:o =} 5 ja) FRES = & % 'E 2 % %
= =) o = =
sl e|8l2|§|2|188 28480 |2 2g
al|l 3 @ ||l =El28 L0 @ . oe
gl | R |2 |6|eE-|50586a | o Lithology Remarks
26 SW LIMESTONE (micrite) with calcareous shale =
155 1 15100 toF R2 é?g V. interbeds; micrite is medium gray (N5) and shale is First core run begun at
E dark gray (N3) to grayish black (N2); fresh to 13.7 feet.
Lo, 10, slightly weathered; weak; occasional wackestone
; g’a’s‘- s, layers of color medium bluish gray (5B 5/1)
J: 5 Wa, - 14.6 feet: fossiliferous section ~0.2 feet thick
5.0 SW Sm, Op - 14 .8 feet: vug 0.02 x 0.05 feet
2 (50 |100)0 FIR2 - Clay-filled fractures from 16-19 feet - 605
20- - 16.2 and 18 feet: clay-filled fractures
E . - 20.4-31.3 feet: shale-rich section, beds are <
piMe. 5. 0.02-0.3 feet thick (average of 0.06 feet), becoming
- op fresh 4
E - 22.5 feet: bioturbation, rip-upclasts
4.8
313 |50(9%|F|R2 - 23.6 feet; wackestone layer 0.1 feet thick - 600
25 " BiMb, 5, - 24.3 feet: wackestone layer 0.05 feet thick 3
MWe, SL Ti - 24.9 feet: bioturbation
[ Bifvb, 10, ]
46 ] Wa, SI, Ti
4 176189 F IR2 595
30+ " BiMb, 15,
5 104100, F |R2 e ST 1
i 04 - 31.3-35 feet: occasional shale beds, shale beds
B | are 0.02-0.05 feet thick with spacings of 0.01-0.3
E feet 3
5.0 [ BiMb, 10, - 32 feet: some shale layers show incipient 3
6 150|100 F |R2 Wa, SI, Ti fractures 590
35+ - 35-46.6 feef: shale beds are 0.01-0.03 feet with
JP?/'VZIO' sl spacings of 0.05-0.35 feet 3
Ti/opa’ ' - 35.9 feet: high angle fractures, some with calcite 3
Wo, 70, crystals or clay coatings
P¥Wa, Ro, .
5.0 TiCp
37 50 100| F |R2 -585
40 -
5.0
8 50 100 F |R2 - 580
45+ I [BiMb, 10,
E Wa, SI, Ti
E -46.6-50 feet: thin (0.01-0.02 feet) calcareous shale
34 beds with spacings of 0.01-0.2 feet. 3
39 37 92 | F |R2
‘ - 48.6-48.9 feet: wackestone interbeds ~0.6-0.2 =575
50 Mb, 15, fee§ with spgcings of 0.05-0.2 feet 3
/a, Sm Boring terminated at 50 feet
NOTE A: Water level data
E Date - Depth (below ground surface)
| 5/24 - 5.6 feet 4
E =570
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

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

ZMACTEC

Willam Lels & Asspaates. ine

=
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

rﬁ% S§rUF

2 £15
o3 n = i 3 ~—- N7 1
=l el Elzle Reviewed by / Date _ DSC 5~ §-Q7 i2ev. |
Sl | A S |B15 18] olo 8
cle|l @) go|gq © [ = 8| Sw =
Blgle|csf|sdl |2 |89 2%
SIElE1E5 |82 2|2 |& |32 , 2
ol o |oB |[e&E S | Z |05 |02 ass Lithology 00 Remarks
0 CL CLAY with sand, yellowish brown E
E (10YR 5/8), dry, very stiff (Fill) ;
5 3
P s s 3
8 —
3 - 625
3 6
SST 7 112 3
E 8
53 E
622.1 60
SPT 2 cL CLAY with sand, dark grayish brown 3
3 3 4 12 (10YR 4/2), moist, stiff to medium
E 5 stiff, trace organics 3
3 620
3
/15871 2 |10 -
104 > 3
617.6 10.5 E
cL CLAY with sand, brownish yellow 3
SPT 2 (10YR 6/6), moist, medium stiff 3
E 3 8 (Residual) 3
3 5 3
E 4 3
E £ 615
E 1 :
1/15ET 2 |14 -
E 5
157 =
SPT 3 6116 16.5 _
3 7 40 | 14 GC GRAVEL with clay, medium dark
50/6" s106  gray (N4), moist, very hard 175_| SPT and auger refusal at E
E \ (weathered fimestone) / 17.5 feet. Continuation of
E borehole description in rock 610
E log. :
204 3
s
3 £ 605
25+ _
; =600
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468

ZMACTEC

298

William Letrs & Assiesaes. Inc.

—

ROCK LOG - Boring No. B-1085

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 (Drilter) 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
N/ s7007
= 3 > |2 E Reviewed by / Date pSC 5-9~ a7 La@f\f' !
k] < 2 S |55 | S C
cls|Ela|Elsl.o5E 1528 :
S E8125|2/3525058 3 5]
o =1 5] o ElTo=s(2eLae D . k=3
€ |leiR|{sS|(h|ler|SD3 B0 | O Lithology Remarks
E - LIMESTONE (micrite); medium gray (N5}, 3
2.0 HWIR1 : j. 18- Pl moderately to highly weathered; extremely weak to 610
1 15|25 toto o | 7P medium strong; trace bioturbation and shell -
204 MW|R3 . fragments ) -
7. - 17.5-36 feet: shale beds are moderately thin to 20 feet: fluid loss
E - thin with spacings of 0.1-0.5 feet =
: R2 = e 20, p1 - 20.1-20.6 feet: clay filing ]
2 140 34 lvwl to Sl Op - 20.3-25.3 feet: clay filing along bedding 0.1-0.6
E 5.0 R3 feet thick -605
25 3 - 24.4-24 5 feet: clay filling -
; o e - 25.3-36 feet: increase in bioturbation and
P fossiliferous limestone -
46 R2 3
3 50|42 MWt - 27.7-27.9 feet: clay filling 6500
Bi, ‘1/3 Pl,
Sl, Wa USR]
] B), 15, P,
30 )'SJI Op 3
: R2 L -
4.9 Bj, 15, i
3 4 (75|48 |[HW|to SI, Op :
50 R3 595
35- -
E SHALE with interbedded micrite; medium dark gray =
i, 10, PI (N4); moderately weathered; medium strong; 70% -
4.9 Sw SiTi shale
5 68 R3 LSl Ti
5.0 toF 18], 10. P, - 590
S o LIMESTONE (packstone); medium gray (N5), fresh 3
0 to slightly weathered; strong; packstone is highly
40 W fossiliferous 3
3 6 ﬁ 100| F |R4 ’
E Boring terminated at 41.5 feet .
' =585
E NOTE A: Water level data 3
Date - Depth (below ground surface)
45 7/10 - 21.9 feet 3
- 580
50+ =
- 575
55+ 4

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
A=XY

#MACTEC

illiam Leths & Assaciates, Inc.

: - | 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") 1632293.3 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 523106
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 5/25/06

S S| & ,/Zm e }"f‘/’ w7
|3 ) .
- - u N PR £
= °§ o8 5|l=|¢g Reviewed by / Date PEC 5-(3-07
2 Z| e ElE |5 ° <
Cle| e | Be|Bg S 2| | B|és £-
SlE| 2| B85/ &8¢ |82 |k8 83
P13 S| Sa|2El 2| 2| 8|3 |82 enea Lithology 00 Remarks o<
0 GC sandy GRAVEL with clay, gray E
E brown, dry, medium dense (Fili)
3 1 8 624.2 22
E CH CLAY, strong brown (7.5YR 5/8), E
3 moist, stiff to very stiff (Residual) 3
E 4 3
/P57 5 |18 3
53 5
5 - 620
PR 7 (e
11 E
3 /lsPT) 1| g ]
E 4 8 SPT refusal at 9.5 feet. £
103 50/4" 6166 281 Continuation of borehole
description on rock log. E
£ 615
610
203 :
25 f
_ E 600
304 3

Page

1 _of 1



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

ZMACTEC

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

William Letiis & Associales. Inc.

ROCK LOG - Boring No. B-1066

Drilling Method

Hoilow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft) Total Depth
1532293.3 N; 629209.1 E

124 .4 feet

Drilling Contractor (Driller) and Rig
MILLER (Ray) / CME 550

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
626.4 feet See Note A 5/23/06

Casing Size and Depth )
PVC: 6.63 inch O.D. / 9.8 feet

Borehole Inclination Logged by
Vertical ) J. Howard 5/25/06

Date Completed

/é/%zz/ 7 RE N ey e

= 3 > | > £ Reviewed by / Date Dg(-ﬁ $-15-Q7
@ = o S |55 | o g
‘i/ ] aa)‘ [ ® E‘m o) § é ‘E =t % %
= > £ Sci 8 = =
515|323 |2l75|218488 |3 $§
el idlef|5[695a | o Lithology Remarks W=
10+ LIMESTONE (wackestone) with interbeds of shaie; 3
E medium gray (N6) with dark gray (N2); moderately
0.8 to highly weathered; medium strong to weak; thin =615
1139 19.5| RS |NR laminations of shale with diffuse boundaries in =
micrite matrix; weathering along low and high angle
discontinuities; clay filling to 0.1 feet; clay coatings -
154 -
; 2 50 18 | RS INR 610
| LIMESTONE (wackestone) with shale interbeds; -
medium gray (N6); weathered to fresh; medium - .
20 - Ll strong; shale beds are thin
; a8 1R2 L & - 20.2 feet: clay filled bedding joint
3 ﬁ 54 |[HW | to Bj, 15, P, - 605
. R3 ISl
B, 10, Pi 3
+-Ro
[—i8j, 15-5,
g!' S!’Pl S -
25- o 15, -
E MW B aigl ] il ]
4 g_g 76 | to |R3 i, 10, usrl 25.8-26.8 feet: fossiliferous . 500
' sSw - 26.8-30 feet: shale layers are thicker, up to 1 inch 3
thick
| - 28.3 feet: open spars with calcite =
30+ - 30-37.5 feet: shale beds are as thick as 0.5 feet -
E 5 52 o0 MW i, 10,P1 spaced every 3 inches 595
5.2 to |R3 S
sw A
357 [B).0.PL. S - 35-38 feet: highly weathered
gjl» 10, P, ' 35.4 feet: lost fluid
6 % 68 |HW|R2 f Bj, 25, P, return =590
- . S|
: Bl 44 - 37.5-45 feet: shale beds are thin ta very thin,
18j, 20, P1 spaced 0.5 feet apart, bioturbation, shale beds are 3
E St heavily weathered =
40+
= 48 F |R4 - 585
317150 96 ]
437 - 45-51 feet: shale beds are very thin to moderately
3 49 FIR3 thin ocouring every 0.1 feet
8 |=51|56 A - 580
E 501" 3}
i HW|R2 -
E B, 15, Pi, 3
st
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

Willham Letus & Assoeintes, foc.

ROCK LOG - Boring No. B-1066

= a
g 2 2 2135 |3 c
Sls|8lalB|gl. o8l |55 |2 £
= . [=] = © ~
515|8|2|8|873|23g88 | 5 83
Slé|d| |5 |a8|sk|5R38s | & Lithology W=
50 i 15, P, —
. e I =
5.0 12 - 51-55 feet: shale beds are moderately thin to thin - 575
86 | F [R3 A
5.0 occuring every 0.1-0.5 feet 3
3 - 54 1 feet: fossiliferous limestone layer
551 - 55-61 feet: shale beds are very thin to thin and
E occur every 0.1-0.3 feet
310(22000| F|Ra| B | L__ rz _________________ -570
’ LIMESTONE (micrite) with interbeds of shale and -
= packstone; micrite is medium gray (N6) and shale
| is dark gray (N2); fresh; strong ]
60 - =
3411581400 - 61-75 feet: shale beds are moderately thin to - 565
E 5.0 moderately thick occurring every 0.2-0.3 feet 3
F [R4 X
85+ -
12 (82 e 560
: - 67 feet: fossiliferous limestone layer =
703 '
113|2%1100| F |Ra - 555
751 - 75-80 feet: shale beds moderately thick to thick -
E 14 g_g 100! F |Ra occuring every 2-4 inches 550
80; - 80-90 feet: shale beds are moderately thick 3
E 15 %% 0| F |ra occuring every 2 inches 545
85+
: 16 %_g 100l F |ra - 85.9 feet: fossiliferous limestone layer . 540




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

ROCK LOG - Boring No. B-1066

William Letis & Associates. Inc,

=] -
= & Z & =
gl 13| |8 JIE 128 2 5
£121 2152|5228 |E2 |28 8o
SlS18|2 |5 |8/68 28«87 |3 5
PlE|e|r|3|5|cR|ERSBd | S Lithology Remarks ws
90+ - 90-95 feet: shale beds are moderately thick to =
E 5.0 thick occurring every 0.1-0.3 feet
17 {2:2(100| F |R4 535
E 5.0
957 -95-97 feet: fossiliferous limestone layer, shale -
51 layers are thick and occur every 0.2-0.3 feet
18 | 25 [100] F |R4 , =530
’ - 97-105 feet: shale layers are moderately thin to -
thin occuring every 0.1 feet 3
k A ]
100+ 3
; 5.0 - 525
§19 50 100| F (R4 ]
1057 - 105-109 feet: shale layers moderately thick to
- thin occuring every 0.1-0.2 feet
320|530 g5 |SWiRg =520
5.0 to F 3
E - 109-120 feet: shale beds thin to very thin occuring
1105 every 0.1-0.5 feet
121|281100| F |Ra 515
’ - packstone intervals -
| 1Bi. 5, Pl S ]
1s Bf, 10, P, =
- IS
22 22| 95| F |R4 5 510
120- ) .
- 120-124 4 feet: shale beds are thin to moderately
- SwW || thick occeuri ery 0.2 feet
23 5.8 0 |toF R4 Bj, 5, PI, : uring every - 505
E 58 ISt
18j, 15. P, -
E st -
125 - Boring terminated at 124 .4 feet
; NOTE A: Water level data 500
Date - Depth (below ground surface) 3
- 5/23 - 15.7 feet -
E 5/26 - 15.7 feet
6/24 - 15.7 feet -
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-14-07.GPJ WLA.GDT 3/19/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
ZMACTEC WLA-G SOIL LOG - Boring No. B-1066UDS
Wittiam Leuis & As‘((x:‘i‘\i'l'u;. 'Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532290.8 N; 629211.7E 8 feet
Driliing 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
up Vertical Y JA,Hoeﬂ 8/20/06
'-é/ , N / i
S gl & /ﬂl//’/ﬁ/ém ?/L-%J 7
bugi =1 - 2. - ’
RS ElTle Reviewed by / Date Dsc 3-20-07
3 Sl a8 | E S : -
< =l 8= Sig| o] {8 : <]
|2 e| 2ejesaC | 2| E| 8IS B
s|1gl2lgs|gs|l e e|8|e|EQ 39
Sls| E| 28|82 8| || £33 ; o
Ol G| So jxE| S| F | 0|5 | B2 ge5 Lithology 00 Remarks
0 Bn GP poorly graded sandy GRAVEL 3
_ Groundwater not E
E encountered £ 625
624.0 2.5 E
3 CH CLAY with sand, dark yellowish 3
brown (10YR 4/4), dry to moist, stiff 3
| 6225 (Residua) a0
E GSsz CH CLAY, olive yeliow (2.5Y 6/6), dry to 4-6 feet: Unconfined E
53 ubD 18 130.7 82/ |H sG moist, very stiff to hard, contains Compression Test 3
1 156 | UG limestone gravels 3
E ‘CN 5.5 feet: resistant zone £
no recovery in Shelby §~620
3||UD 0 pushed at 6-8 feet
il 2 3
618.5 8.0 E
Boring terminated at 8.0 feet. Did not 3
3 encounter bedrock. E
104
615
153
=610
203 3
605
254 :
=600
30
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA‘AGDT 3/13/07

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

ZMACTEC

WLA-

William Lettis & Associates, lic,

Z.21RE0N

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, 628839.9E 174.5 feet
Drilling Contractor (Dritler) 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 716106

g < § W%}éj - 5/%“/’/7
w . :‘, N . N N e - ~7 . ™Y
= o | o 8 Sl=|2 Reviewed by / Date DSC 5 -{2-Q /
8 >l gg sl 513 5
£ g ©-= | = Q o > | @ <]
clel o 2o (g7 © 2l -1 2| %% =
218 2| g2(88|ef|8|g|EQ 8o
Alel s | E2 a2l Bl el s| &89 . . o
| ¢ | ca|eEf 21 Z 0| 5|02 6144 Lithology 00 Remarks =
0 7// cL CLAY with sand, dark yellowish E
3 / brown (10YR 4/4), dry to moist, stiff,
E 5 / trace roots and micaceous flecks E
1/IsPl 2 | 6 / - :
E 1 / E
3 7 / 3
; //4 6109 35 _
3 3] v CLAY, yellowish brown (10YR 5/8), Driller notes: auger chatter
S;T 8 |1 % sogg  dry to moist, stiff, trace sand, trace 46 £ 610
52 5 7 manganese nodules, occasional
/ lenses of coarse grained material E
/ (Residual) 3
E 3 / - 4.4-4.6 feet: sand lens 3
; SZT 7 |14 / CLAY, yellowish brown (10YR 5/4),
E 12 / moist, stiff, trace sand, trace E
/ manganese nodules, occasional
E / lenses of coarse grained material
1Z5PT 74" [ 4 ) o054 (Residual) 90_| SPT refusal at 8.8 feet.
4 fli20/0" : Auger refusal at 9.0 feet. E 605
103 Continuation of borehole 3
description on rock iog. E
153
E 595
203 3
- 590
255 E
585
30 3 F

Page _1 of 1



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

ZJMACTEC

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

|ROCK LOG - Boring No. B-1067

Wiltiam Letns & Associates, Jnc. .
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 (Drilier) 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: 4.5inch O.D. /9 feet Vertical A. Tillery 7/6/06

i 37507
= 3 = |2 = Reviewed by / Date DSC %-13-0 /
g 13| € ~12 |28 |3 5
£|S/2|g|2|5|z28E |22 |3 T
S| 812|5|2lag/2838 |3 88
[a} 3 Q ° L = s o= 2ol 20 @ Lithot ng
Zloe | |2 |6|e-TJR5500 | O {thotogy Remarks
] —— LIMESTONE (micrite) interbedded with shale; R =605
10+ === micrite is medium gray (N5) and shale is grayish 9.4-50 feet: Fluid return
= i 15, Pl black (N2); slightly weathered to fresh; medium good to fair throughout £
4.9 - IRo, Op, boring =
91 50 92 | F [R3 : gfg’ﬂn -9.4-9.9 feet: fracture zone, poor recovery, thin
. -1 g f 3
= | 8j, 15, Pi, yellow clay coatings along fractures
E .1: Sm, Ti - 8.8- 17.4 feet: shale beds are <0.05-0.3 inches =
E [ thick with spacings of 0.5-2 inches, wavy,
15 = discontinuous, very fine- grained beds, =600
E 1
:: - 14.4-14.8 feet: wackestone bed, fossiliferous
2 1291100 || '
==l A LIMESTONE (wackestone with interbedded ]
= Imi packstone) interbedded with shale; micrite is -
F |r3 F ] medium gray (N5) and shale is grayish black (N2); - 595
20- [T fresh; medium strong
:_ .
5 o -
3 {20]100 O el 20, P
5.0 L Lism, Ti 3
- ickensideld - 22.4-25.5 feet: wavy, discontinuous, spotty shale
L1 Bi 10, 3
E L] Wa, no fit X )
- - 24 feet: bioturbation =-590
25+ = B ]
LT g, 20, I - 25.5-29.5 feet: packstone interbed with very little
5.0 L | dsm, Ti, shale, medium gray (N5) to medium light gray (N6),
4 | 59100 Lk | fealcite many broken fossil fragments, stylolites every X
LT /C&?EIII’]Q
- Bj, 10, St,
- 51, Ro,
fit
F R3] FBH| Bio. 585
30- ]| [Wa, Ro, Ti
. :— - 30.5-35 feet: packstone interbed with very little
5.1 2 F shale, medium gray (N5), medium coarse grained,
ig5 (21|08 = [Bi. 10, Pi, = 4 !
5.0 T | [shRo, Op, fossiliferous, stylolites
- oor fit
L B, 10, -
| Wa, SkR
21T 560
35+ \/\Jla Rlo, Ti =
E 1
52 - 36-37 feet: fossiliferous zone '
46 {51100
5.0 - 38.40.4 feet: beds more planar with very little S
F |R3 , =575
40+ | . ,
E SHALE (calcareous) with interbedded limestone
50 (packstone); shale is grayish black and limestone
7 |§p|100 is medium gray (N9); fresh: medium strong; 60%
/gi', 40. SL interbedded LIMESTONE (micrite and wackestone) 3
Do o0 b and SHALE; limestone is medium gray (N5) and - 570
454 T, | C | shaleis grayish black (N2); shale content increases
fncipient, with depth; beds are planar; 30% shale -
E 43.3-43.7
8 4.9 100 - 46-46.6 feet: prominent shale bed 3
E 50

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

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

ZMACTEC

Wiliiam Letss & Associalcs. Inc.

ROCK LOG - Boring No. B-1067

Elevation

{feet)

3 =
g 2 o g |25 |5
sls|§|al2|sl.oBE |28 |3
£ > c | Bl Sl [ 2
Bls|8|2|8 228215482 | 3
Blg || =|2 |a|ed56568 |6 Lithology
F |R3 51 Bi 15 P,
50 - Ro, Op . - e
SHALE interbedded with micrite and wackestone;
shale is grayish black (N2) and limestone is
9 53 100 medium gray (N5); planar beds; fresh; medium
E 5.0 strong; 80% shale
E LIMESTONE (wackestone and packstone) with
- interbedded shale; limestone is medium gray (N5)
55 and shale is grayish black (N2}; fresh; medium
strong; 35% shale
E - 54-54.8 feet: prominent shale bed
10 |48 o6 i
E 5.0 - 56.8-57.6 feet: prominent shale bed, 95% shale
E R3 - 58.6-59.3 feet: prominent shale bed
60+
= - 60.7-62.2 feet: shale and limestone, shale beds
P g_g 100 0.1-2 inches thick, 45% shale
E SHALE with interbedded micrite; shale is grayish
65 - black (N2) and micrite is medium gray (N5); fresh;
medium strong; 70% shale
53
412 | &5 (100 .
5.0 - 63.9-80.8 feet: planar interbeds with striped
E appearance, micrite beds are 0.1-0.2 feet
R3
70
53
413 50 100
75
5.0
4 14 50 81 R3
80+
E LIMESTONE (micrite and packstone) interbedded
315 51 100 with calcareous shale; micrite is medium gray (N5),
5.0 packstone is medium bluish gray (5B 5/1) and
7 shale is dark gray (N3); fresh; weak to medium
E R2 strong; limestone beds are 0.05-0.2 feet thick with
to |_spacings of 0.05-0.4 feet; 35% shale _
85 R3 LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is
4.9 dark gray (N3); fresh; weak to medium strong;
416 50|86 shale beds are <0.01-0.05 feet thick with spacings
of 0.05-0.2 feet; 25% shale

=5

D

5

=560

-555

-530



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

ZMACTEC

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

Wiliiam Leiss & Associ

ROCK LOG - Boring No. B-1067

=] .
= o > |z €
[} = = k2
£ -] g [a) .g =] o B £ gg. ‘3 S
c = ‘= €. =] T
Sle| e\ =|2 |5t 355508 |8 Lithology Remarks we
T =525
90 - ]
r T
mmn
4.9 ]
117 (5% 97.8 =
1
k ]
E R2 -z
F to 1 =520
95 -+ R3 4
E SHALE (calcarecus) with interbedded limestone
5.2 (micrite and packstone); shale is dark gray (N3), -
418 |55 100 micrite is medium gray (N5) and packstone is -
E ’ medium bluish gray (58 5/1); fresh; weak to
medium strong; micrite is globular; bioturbation;
C | 60% shale
=515
100+ =
4.9 4
419 50 98.6 ]
: R2 -
F |to =510
105 4 R3 -
5.0 3
32015599 ]
LIMESTONE (micrite) with calcareous shale =505
110 interbeds; micrite is medium gray (N5) and shale is 3
dark gray (N3); fresh; medium strong; 20% shale
5.0 : ' -
221 |=x|100
5.0 - 109.1-121 feet: shale beds are <0.02 feet thick
with spacings of 0.02 feet, occasional chert which 3
varies in size from 0.03-0.06 feet, vugs and spar in
F [R3 rock fabric - 500
115 - 115-125 feet: chert intervals -
51 -
£ 22 50 100 -
; D 495
120 3
4.8 - 121-125 feet: shale beds are 0.02-0.03 feet thick, -
323 55| %6 less wavy
E o, 80, 4
‘jﬁ"@‘g.' - 123.4 feet: bed with coal-like fragments 0.5 feet
F |R3 S thick - 490
1257 Feke=15 | - 125-127 feet: shale beds are 0.01-0.05 feet thick 3
with spacings of 0.05-0.3 feet -
324211400
5.0 - 127-135 feet: shale beddings are less discrete,
contain rip up clasts and stylolitic features =

Page _ 3 of 5



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Beliefonte COL Proiect: 6468

ZMACTEC | WA

William Leuis & Assoc

ROCK LOG - Boring No. B-1067

(feet)

5 =
= 5] 2 |z €
Elalelalblel a2 223 5
£ B € |E8 = ®
5|82 |5 (51382l34588 3 &
a > ] = ] L2 5 L o @ N i
[+ 4 B s |élem Qa0 o Lithology Remarks
-4
130+
5.1 3
425 £0 100 ]
F [R3
138+ - 135-140 feet: shale beds are 0.01-0.05 feet thick
with spacings of 0.05-0.2 feet, wavy
5.0 3
426 | =+ [100
5.0 . 10, -
E /2, Sl, Ti,
niner jon =
140- i . .
- 140-145 feet: shale beddings are less discrete, =
= contain rip-up clasts
50 4
427 50 99 ]
F [R3
145+ - 145-155 feet: shale beds are 0.1 thick on average -
E with spacings of 0.05-0.2 feet
47 .
128 |3 0 93
: D
150 = 3
5.3 4
229 50 100 -
7 }J;; 80, §i, - 153.2-154 feet: vertical incipient fracture, 80 .
53 b degrees
F Ir3 152.8-153.
158+ - 155-157.5 feet: shale beds are 0.1 feet thick on 4
average with spacing of 0.05-0.2 feet
50
£ 30 50 100 :
1604 o i, 10, P - 159.5 feet: slickenside along bedding joint
50 4
331 50 100 4
- 157.5-168 feet: shale beds are 0.01 feet thick with -
- F Ir3 spacings of 0.05-0.2 feet
165+
$32 (88400 ]
; . ‘4,\757; He - 167.2-167.6 feet: vertical joint, 75 degrees 3
" - 168-174.6 feet: shale beds are 0.01-0.05 feet -

Page 4 of 5
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

William Letis & Assoc)

ROCK LOG - Boring No. B-1067

Elevation

I
f
B (e

3 =
g |3 o Z &g |5
SlslElali|el.oBE |58 8
£ > £ | Bz SlE |E8 2
§15|5|E|5(e|5gelsxiE |3 |
Bl | =|2|B|ef|55568 | o Lithology
thick with spacings of 0.02-0.1 feet, shale is very
170+ sparry, wavy, stylolites
51
£ 100| F {R3
175 - | \Boring terminated at 174.5 feet
NOTE A: Water level data
Date - Depth (below ground surface)
k 6/28 - 8.2 feet
715 - 8.0 feet
716 - 7.8 feet
180 - 8/1 - 8.2 feet
185 -
190+
195+
200+

205+

5440

=435

=430

=420

-415

=410



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GP4 WLA GDT 3/13/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

AMACTEC mA

William Letlis & Associates. Inc.

SOIL LOG - Boring No. B-1067P§S

Driliing 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
Sampling Method Borehoile Inclination Logged by Date Completed
Vertical , J. Hoeft 7110/06
s s| g /Z/ % e STV0T
z 2|5 bt
3 = C I b Ry
= 2| o g I %’ 2 Reviewed by / Date D SC 5-{3-Q]
£ e % g el 5 = E >19 s
slelelteieglC 5|58 5T g _
slBi 2| gs|gz|&8|<c|l&|2|E9 38
SIElE| 28|88 5|2 |5|£|39 Lithol Remark we
0 B H|om |egE 2 | F |8 |5 |02 144 ithology 00 emarks
§ =610
5_ Soil sampling not conducted. Refer 3
E to boring B-1067 for soil profile.
' 606.0 84 _
: - 605
104 ]
5 £ 600
154 E
; E 505
; = 590
25
3 585
30 3 -

Page 1 of 1



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

AMACTEC

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

/:
i

T

k%

Wilham Lenis & Associ

e, Inc.

ROCK LOG - Boring No. B-1067FPS

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 7/10/06

A S ollowr: 37505
5 3 2 |2 € Reviewed by / Date DSC 3-03- 07
8 s 2 2 |55 |2 5
s/ g1 21g|2|58|228E |EE|® P
Bl s 5|2|8|213821888 | 3 2§
Q28| = sl 518888 | & Litholo we
Fle | RIZ|x|le=|5030c | O ay Remarks
51 106]| 0 [sW|R3 (1B, 10, LIMESTONE (micrite) with calcareous shale
0.9 "E’;\j’a;?' interbeds; micrite is medium gray (N5) and shale is See soil boring log - 605
10+ Wa, SI, Op dark gray (N3); fresh to slightly weathered; medium B-1067 for soil
E |81, 10, strong; strong HCI reaction; occasional medium descriptions
52 SW Bge bluish gray (5B 5/1) packstone interbeds Good fluid return
2 50 99 to F M, SI, Ti - 8.4-15 feet: shale is 0.01-0.05 feet thick with throughout boring
5\1";%[ T spacings of < 0.2 feet, wavy 3
Bj, 10, -
M, SI, Ti
R3 claay !inedI - 600
15+ P-8 - 15-23.5 feet: shale is <0.02 feet thick with P-S analysis was
E B | spacings of < 0.1 feet, wavy conducted over the
i3 %‘% 98 tSvg length of cored section
. 0 : =
204 - 19.4-20.9 feet: packstone interbed 1.5 feet thick =995
4.2 B, 15.
4 |5 1100| F |R3 ol Ti 2
Boring terminated at 23.5 feet ]
- 590
25+
NOTE A: Water level data (from B-1067)
Date - Depth (below ground surface) 3
6/28 - 8.2 feet :
7/5 - 8.0 feet
7/6 - 7.8 feet 3
8/1 - 8.2 feet - 585
30+
- 580
35+ 1
; 575
40- )
; 570
45- -
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-18-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299 ]
ZMACTEC WA SOIL LOG - Boring No. B-1068
Willimi Leins : Associates, bne.
Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532280.8 N; 6279616 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
E z %" %/:/Z/Sm’“/ §AF
o pugll ) Y - a- 7
= g vé §lz2 Reviewed by / Date psC 5-3-07 eV, |
3 SleE e | 81318 »i0 ] <
clelof 2o loal Q| 21| 8|Sg PN
GlE| B 85186/ 2|%)8)2|58 A 4
i3 3|5a|2E|2 |2 8]35(32]¢m2 Lithology 00 Remarks W=
0 ’ CH \_SLGE.\ CLAY with gravel, strong brown ~ 03 | 3
3 CH | (7.5YR 5/6), dry to moist, hard, few | E
lCME L Pjg_élrlc_s_(flll_) __________ ! E
3 1 ‘ 204 CLAY, brown (7.5YR 4/4) mottled
with reddish yellow (7.5YR 6/8) and £615
3 strong brown (7.5YR 5/6), moist,
hard, few manganese nodules E
- 4.3-4.5 feet: sand lense (~0.2 feet 3
53 thick) with pebble size grains E
IR cvE E
3 5 52.8 3
_é E 61 0
_ - 8 feet: color changes to yellowish - -
3 brown (10YR 5/4) with red (2.5YR 3
4/8) mottling to 9 feet. Then light
10_; Ve o 18074 olive brqwn (2.5Y 5/4). 28 ) E
E 3 61.2 CLAY with sand, light yeliowish CME-3 recovery exceeded [
3 brown (2.5Y 6/4), dry to moist, hard, core length due to expansion
3 sand consists of pebble sized grains and retrieval of CME-2. £
3 605.1 12,1
I [SPTRE0 i1 sos;  Wweathered LIMESTONE 127 | SPT and auger refusal at £ 605
3 4 * ~—1 12.7 feet. Continuation of
3 borehole description in rock £
3 log. .
153 3
E £ 600
203 ]
: £ 595
25
] - 590
S F
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

ZJMACTEC

Project Name and No.:NuStart - Beliefonte COL Project; 64680

Willin Lews & Assoc

e,

ROCK LOG - Boring No. B-1068

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

1532280.8 N, 6279616 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

50 feet

Driliing Contractor (Driller) and Rig
MACTEC (Warren) / CME 550

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
617.2 feet See Note A 5/1/06

Casing Size and Depth

NW: 3.5 inch O.D. / 13 feet

Borehole Inclination Logged by
Vertical J. Hoeft 5/2/06

Date Completed

v
4/%// 007
= - : PS¢ 5-9-q7 Lawv. |
= 3 > 1> z Reviewed by / Date : / L\
8 3 g 5135 (3 g
Selslalilal ozl |22
< = o < = 2 5] b= =
IR R R £3
[a} > Q Sl fol=|26 20 (33 . o=
|l |®|2|nler|5|65idc | O Lithology Remarks
LIMESTONE (micrite) with occasional wackestone
E interbeds; micrite is medium gray (N5) with dark
1 34 36 |swlr2 gray (N3) to grayish black (N2) bands; wackestone
15+ 3.7 is grayish blue (5PB 5/2); slightly weathered to
o 70 fresh; weak; wackestone beds are 0.1-0.4 feet
wa, Si, Ti thick; strong HCL reaction ' . Good fluid return during
- 14-14.3 feet: possibie clay and clastic section, drilling 600
recovered clay-covered pebbles ‘
5.0 sSw 3
2 |55194 R2
4.9 toF ~IBive, 15, - less weathering
20 4 Wa, SI, Ti
- 595
I Binvee, 5,
13|20 0 |V iR2 We. <. ‘ o N
: © - 24-27 feet: increase in high angle joints, mostiy
25 - Jo, 70, 70°
Wa, S, Ti
E o, 70,
%xVa,SSI‘,A;I'i
a,
s 7i 590
E Wa S, T
5.0 Sw e Sk
4 150| B | F|R?
30+
c =
E - 585
5.0 Sw
5 £0 100 to F R2
35+
_ | Binve, 0,
TWa, SI, Ti
Do, 15,
vea, Sl Ti - 580
16 180 gg |sW
5 |50| % |wF®?
40 I Bimve, 0,
Wa, St Ti
_ Uo, 90, -
Wa, SI, Ti
=575
7. 150 ., |SW . -
17 |50]|% |oF|R? Ve <. ]
45 - 4
] ' , . _ 570
3.7 sSwW - 47.3 feet: spar filied cavity ~0.08 feet in diameter
3 8 |%5 (100 R2 | X
3.7 toF BjMe, 15,
E [Wa, St, Ti
50 - - .
Boring terminated at 50 feet
] NOTE A: Water level data - 565
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

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

William Letnis & Assocsaien, Inc

AMACTEC VLA ROCK LOG - Boring No. B-1068

b= -
o (&} ‘c
3 = 2 g |2 |5
= <} E o) Tl s o 5| g”é'. %
2|2 slols12|281€)5 |65 | 8
ElS|8lE| 2293 ciexied | 8 )
Zlei2{2ia|=f5a3aa | o Lithology Remarks
E Date - Depth (below ground surface)
] 5/3 - 3.7 feet
5/8 - 3.9 feet
55
60 <
65+
70+
75+
80+
85+
90+

Elevation

(feet)

T

=560

-535

- 525
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

#MACTEC

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

William Lenis & Assoc

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
s — | = 3 Z eten F 7% w7
s gle %%M FY”
o \: = T B 2 7 e
= 2| 5 8 Si=|@2 Reviewed by / Date psc 3-(3 O/
3 Segl t| £z =
= = o= | ° o >18 8
slel 2| 2eigsg 2| || 8|5@ T
Slg2ig8|gs| &2 €] 8| 2|29 20
dis| 5| 8|82 8|25 |=|3Y i we
ol G| S |[gEl 2T | 2|0 |5 |02 658 Lithology 00 Remarks
03 MH | 6354 organic SILT, biack (10YR 2/1) 04

3 CL [ 6348 \ moist, medium stiff (Fill) 09 | 635

il lcME CL CLAY with coarse sand, reddish

El IR 324 brown (5YR 4/4) to olive (5Y 5/4), 2

moist, stiff (Fill)

3 CLAY with gravel, brownish yellow E

E (10YR 6/6) moist, stiff to very stiff

3 (Residual) E

3 - 3.9-4.7 feet: angular limestone 3

5_= gravels E

3 § [CME! E

3 2 E

H o1 E- 630

— - 6.8 feet: becomes yellowish brown Difficult drilling from 6.8-7.8 _

3 (10YR 5/6) feet 3

E - 7.7-7.9 feet: gravel :

C';"E 216 3

3 5265  .9-0.3 feet: gravelly zone 323 1 SPT refusal at 9.3 feet with
1 0_§ 50/0". Continuation of E

borehole description in rock

log. Advance casing to 10.9 Eg25

3 feet prior to coring.

3 - 620
203 1
253
303 E
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

#MACTEC LA

William Leuis & Associates. inc,

ROCK LOG - Boring No. B-1069

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1631732.6 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 Verttical J. Hoeft / D. Stepanof 4/30/06
%/}é{f% Frvn
- 5 2 L™
= 3 z |2z £ Reviewed by / Date DSC 3-15-07
g 3 g S 1553 £
Slsld|laldlel.oBE |£2] % g
HHEIEAR G LR AR -]
a = O o Elilo)l=|29 20 @ . W
r |l |®|3S|Bhje-| SB35 da | O Lithology Remarks =
104 3
E . . =625
LIMESTONE (wackestone) interbedded with shaie;
E medium gray (N5) and shale is medium dark gray 3
(N4); slightly weathered; weak to medium strong; :
31 (28] 42 [swir3 strong HCI reaction
E 5.0 - 10.8-21.4 feet: joints are rough, occasionally filled o 3
with clay, closely spaced, 10-60° good to fair fluid return
15+ in boring (800 gal used)
3 620
; 50 SWIR3 =
2 |F/178 18 feet: rig chatter
E 5.0 gj, 10, Wa, 3
20 MW|R2 Ro, Op 3
" Bi. 20, 20 feet: temporary fluid
Wa, Ro, loss =615
op
’ Bi. 20,
E 5.0 ;SVX R3 V\Jla, Ro, Ti .
3 50 94 (10 4
I Bj, 20
254 "Wa, Ro, 3
P =610
- 26-31 feet: calcite-filled fractures 26 feet: fluid return,
mitky white 700 psi
i 5.0 R2 down pressure
4 ﬁ 46 | F |to - 28, 32.2 and 41.5-43.5 feet: prominent shale beds
E ' R3 USRI 0.2 to 0.5 feet thick
304 '
=605
- 31.3, 33.4 and 34.5 feet: clay-filled vertical 4
fracture
. 5.0 R2 B
5 50 69| F [to
- : R3
35-
=-600
E - 36.5-37.0 feet: vertical fracture
5.0 R2 - 37.5 and 38.2 feet: clay-filed seams
6 |54 | F [to 3
’ R3
40+
_______________________ =595
LIMESTONE (packstone) with interbedded shale; return fluid light gray
packstone is medium gray (N5), shale is medium
R2 dark gray (N4); fresh; weak to medium strong; .
7 5.0 80| F |[to strong HCI reaction
| 5.0
R3
45+
e = 590
LIMESTONE (wackestone); medium gray (N5); :
fresh; weak to medium strong; strong HCI reaction; 3
42 R2 stylolites
48 25 100| F |to
i ’ R3 2
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC WL

Williamn Letiis & Associates. lic.

ROCK LOG - Boring No. B-1069

=] =
= (&) =
gl |3 e R 5
sl g8 g|E|8lap 82 |22 | B 5o
Sls|§|2|58|22%\22=88 | 8 A 28
|l | 2|2 |Bler|3030a | O Lithology Remarks =
50 #"1‘:‘ Wa, sI, Ti [USR] 3
] Boring terminated at 50.1 feet 585
; NOTE A: Water level data -
E Date - Depth (below ground surface)
E 4/28 - 5.5 feet .
4/30 - 17.3 feet
55 5 51 -17.3 feet ]
i 8/14 - 17.3 feet = 580
605 4
k -575
65 3
k - 570
70+ 3
E - 565
75 3
E - 560
80+ =
E - 555
85 - =
E =550
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA GDT 313/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299 )
ZMACTEC WA SOIL LOG - Boring No. B-1070
Wilkan Letris & Ass
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 650 647.2 feet See Note A 4/25/06
Sampling Method . Borehole Inclination Logged by Date Completed
CME/Split Spoon Vertical D. Stepanof 4/28/06
/,Z;/,c 7 e
g s = /4/ / //éfmﬂ-. Sy~
<2 CONCE 2 3y
= aé né S| =2 Reviewed by / Date D-’ C 3-13- ¢y
3 = 82 E|E| = c
£ FlSE |l 8|21 8 »]e. : 8
siele|2g|28|C 80| 8|5 B
ElB| | gE |85/ &£ 8|2 |tg 3
alsl & co o2/ 81 &8 | S| £ |3 g . we
o H iSO |2E[ 2| X |0 |5 | b2 aa72 Lithalogy 00 Remarks
03 ML | s SIT wilh sand, dark reddish brown E
_ CME TR A (2.5YR 3/3), dry, soft, trace rqots ' ]
E 30 CLAY, yeliow (10YR 7/6), moist, stiff, E
_ 1 645.0 few fine to medium gravel (Fill) 22 £
oo GRAVEL with clay, light yeliowish - 645
4/1SPT| 50/6" | 3.6 6440 brown (2.5Y 6/4), moist, stiff, trace 32 | SPT refusal at 3.2 feet. Rock |
7 2] \ roots (Fil)) coring starts at 3 feet. 3
3 Continuation of borehole 3
3 description in rock log. 3
53 :
E - 640
103 3
; 635
E E 630
204 i
3 £ 625
3 620
303

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

ZMACTEC WL

i
William Leibs & Associates. \ac.

ROCK LOG - Boring No. B-1070

Hollow stem auger (8" OD)/ NQ core (3")

Drilling Method Boring Location Coordinates: AL State Grid (ft)

1530825.5 N, 628348.8 E

Total Depth
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 Inciination Logged by Date Completed
NW: 3.5 inch O.D. Vertical D. Stepanof 4/28/06
Do e FTE T
- Cr DD e
3 3 z |2 E Reviewed by / Date DSC 5-(3-07
8 < 2 s |88 | 2 5
= [] 5 [a] FRE: o BlE |2 a2 % 2
£ = c = =
Slc18|215|E185\ 28585 | ¢ H
o 3 Q =1 ro|l =Ll 2o (9 . e
Ele |23 |a|lser 308 g0 | O Lithology Remarks
L] Partially Weathered Rock (LIMESTONE); medium
E 23 CW|R3 :- gray (N5), residual to completely weathered; Rur#1 starts at 3.0 feet
31553 C T medium strong =
E SWRrs3 T [TBi. 0. wa, | LIMESTONE (wackestone) interbedded with shale; 1
fo F i | = | Ro wackestone is medium light gray (N6) and shale is Eluid return d
‘ = dark gray (N3); slightly weathered to fresh: weak to thw . u : bg°r.° - 640
E R2 o5 R, 22, P, medium strong; fossiliferous; strong HCI reaction roughout boring )
5 |44l g, [SWITS T ,gﬁg' - 8.2-8.8 feet: clay-filled joint
4.4 toF R3 - W.S, R‘O =~
10+ =5 B 1
[ staining
..: B}, 10, Wa,
5 | B ]
E ! o3 - 635
E R2 - clay-filled
3 |50 1400 |SWI =
: 5.0 to F| o =
R3 T -
15+ :: 3
-
R2 ==
to , - 630
R3 SHALE; medium light gray to medium gray (N6 to
4 49 78 |sw ] N5); slightiy weathered; weak; slight HCL.reaction -
. 5.0 along bedding planes; some areas grade into
limestone (micrite) medium light gray (N6)
20+ - 17.4-18.4 feet: calcite-filled fracture
- 21-26 feet: shale grades in to limestone, then
R2 back into shale and then back into limestone . 525
| 50 {micrite)
15|50 94 |SW
257 LIMESTONE (wackestone); medium gray (N5) to
light greenish gray (5G 81); slightly weathered to
k highly weathered; weak to medium strong
SWI|R2 - 620
6 |28)es | 1t EO|emTo\ | _
5.0 HW/IRO - 28.6-29 feet: zone of metabentonite, pale
; wlrs | yellowish green (10GY 7/2), highly weathered, ]
30 s extremely weak (RO0), very fine grained, wavy | 3
~fexture talctexture 3
| LIMESTONE (micrite) with interbedded calcareous
shale; micrite is light gray (N7) and shale is =615
- 5.0 R2 greenish gray (5GY 6/1); fresh; medium strong to
7 ﬁ 94 F |to weak; slight HCL reaction; shale beds are 0.2-0.5
E ’ R3 inches thick with spacings of 1-6 inches
354 - 31-36 feet: vugs
=610
E 5.0
: 8 50 100] F |R3 ]
40 - :
- 41-45 feet: calcite-filled veins 3
- =605
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468 61299

#MACTEC

Witliam Letis & Ass

ROCK LOG - Boring No. B-1070

=] =
= 3] > z
] heg =
2 : o g < =] E 3 .5
£l22|18|£|2228<5 8 8o
Slslg|c|8|2|2% 2|gg 2 . &8
x|lx|{XR|2|p|e~S502 o Lithology me
9 |49]88 | ¢ [R2
E 5.0 fo 4
454 R3
| Metabentonite; pale yellowish green; moderately to 600
Ro completely weathered; extremely weak to weak;
49 R2 grades from well-sorted fine sand (talcy) to =
5.0 b - silt-sized at top of unit; mica rich; waxy texture -
LIMESTONE {micrite); light gray (N7); slightiy
50 R3 weathered to fresh; medium strong
Boring terminated at 51.0 feet 3
E - 595
E NOTE A: Water level data 3
E Date - Depth (below ground surface)
55 - 4/28 - Approximately 6.4 feet
4/30 - 7.3 feet
8/1 -7.4feet -
8/14 - 7.4 feet
- 590
60+
E =585
65+ 3
=580
70+ =
=575
75- 3
E =570
80 4
E - 565
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-18-07.GPJ WLA.GDT 3/20/07

ZMACTEC

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

Willium Letlis & Associates, Ine.

SOIL 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") 1631172.7 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 . Hoeft 4/27106
//1 //; y A
& o ) g2
E 3 A orrteve 3/2007
o3 bl e 2. N7
= 2| 5 g siz|2 Reviewed by / Date DSC 3-20 Q7
£ S8 2 > 5|3 g -0 §
g18l ol 2eisp O 2| | 8|8 =
2l8 2| g2(8&l &8 |8 |9elEQ 3B
8ls| §1 22|88 8/ 2|<|£|39 . oe
"ol | oo leEl 2 | E S5 |2 6145 Lithology 00 Remarks =
05 ) ML SILT with gravel, yellowish red (5YR
3 B [CME| E
¥ 8.4 : 4/6), dry, stiff (Fill) ]
EPTP 50/2" 1 2.4, 1.2-2.2 feet: drilled through
3 1 612.3 2.2 | to clear rock impediment, no
SPT 3 CL CLAY, strong brown (7.5YR 4/6), sample collected 2
3 2 2 144 moist, stiff (Fill) E
3 7 2
3 . . 3.7 feet: encounter resistive
1 /lspT 4 -4 fe?t. |r|1trodhuct|on otf fﬁw sand7a5nd layer, auger drove at an £ 610
53 3| 4 |48 %E‘zé' color changes to brown (7.5 angle but was subsequently
] : i E— r) Rt ysllowish brown (10 YR 25— corrected. 3
3 , light yellowish brown " .
E 6/4), moist, stiff, trace manganese 5'8'6“'3 dfeetA possible 3
E C'\ZAE 50.4/12.8 CHE nodules (FI”) perche water table E
3 C 5062 - 8 feet: changes color to include red 8.3 3
F ¢ (2.5YR 4/8) ' :
CLAY, yellowish brown (10YR 5/6), 5—605
10_5 moist, stiff to very stiff, trace E
CME manganese nodules (Residual) 3
i85 60
— & 601.0 13.5 3
3 /|sPT 3 |56 CH CLAY, brown (7.5 YR 4/4), wet, soft 3
Y14 4 £ 600
154
- CME] 3
1 e 39.6 3
PSP e 59.6 179 | Auger refusal was 3
I 150/2", encountered at 18.0 feet,
3 Driller indicates boring is out E
E of plumb. Boring redrilled in
same location to make £ 595
20“; vertical for rock coring. See
rock log B-1071A for rock
3 information. ]
=590
257 :
- 585
304 3
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ROCK LOG_MFC_WtA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

HMACTEC

William Letis & Arsociales, Inc.

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 (Drilier) 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 Inciination Logged by Date Completed
HW: 4.5 inch O.D. / 13.6 feet Vertical L s - Hoeft 4/27/06
Ay Forlleee 107
= 9 gm e
= 3 z |z E Reviewed by / Date DSQ 5-13~Q)
& N 2 s |55 |3 ' c
i’ <] g [ ERES o) § ‘E %‘a % ';95
= < oS o = =
51512 |35|8(7828=88 |3 $3
Cle|e|=|z|a|er|SB3as |0 Lithalogy Remarks W
4.0 LIMESTONE (micrite); medium gray (N5) with dark Run #1 starts at 13.5 3
2 15960 gray bands (N3) of interbedded shale; slightly feet and Run #2 starts
SW weathered to fresh; medium strong; strong HCI at 16.2 feet - 595
20+ toF )B, %0 reaction 16.2-17 .4 feet: Field
L V\J,'a,pl'. Run #1: Recovery = 2.672.7', RQD=81% crew reports severe
tsysm Ti Cored section from 13.5-17.9 feet is as described weathering including 2
b from 17.9-40 feet void spaces and fluid .
E loss.
52 - Discontinuities at 14,
43 |50|100 TR e 164. and 17.5 feet are
25 B}, 8, Wa, at 20°, wavy, slightly -590
SLTi - 25-40 feet: increase in the frequency of dark gray rough, and open to
. R3 i, 5, Wa, bands (closer spacing) tight.
ISI, Ti 1
; Bj. 5,l Wa,
ISI, Ti 3
4 189] g0 e, 10, 3
%50 b S 28.7-28.9 feet: easy |
30 SI T drilling 585
F :
5 % 93 rBi,20, 3
- Wa, S, Ti - 580
35+
35.2 feet: fluid has not  F
’ R3 been recirculating (loss  E
E possibly occuring at
28.7 feet) -
D
6 {22100 F ]
5.0
- 575
407 CIMESTONE (micrite): medium gray (N5) with dark
E gray bands (N3); fresh; medium strong; strong HCI
| reaction; dark beds are subhorizontal, sometimes 3
with light reddish brown (5YR 6/4) inciusions
E 7 4.9 97 -41-43.9 feet: zone with high frequency of dark .
5.0 gray banding 43.8-46.2 feet: 570
45 stringers of clear,
R2 sparry, caicite cement |
Ft{% - 44.2-56.2 feet: alternating 2 to 3 foot intervals of =
medium gray (N5) micrite and dark gray (N3) shale .
E with packstone interbeds; fresh; weak to medium
g |24 gg |SW strong; very thin shale laminae 3
5.0 toF 48.8-49.3 feet: 565
50- slicken-sides on joint
face as well as calcite
— coating cementation.
Possible minor fault
movement <2 mm
49 52.5 feet: stringers of
ER 50 98 spar =
‘ - 560
55 -
R2 3
E to 4
R3
57-61 feet: many spars £
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC - VLA

William Lettis & Assoc

ROCK LOG - Boring No. B-1071

3 -
= a3 -
g | 2 13513 c
s8]l 2|5|:p8E |EE| % So
El5 5|2 5|2|25/25:152 |3 | 53
Slele|= |2 |5|sk588a88 |8 Lithology we
. £ Remarks
. and stylolites
10 '2_8 98 - 58.4-69 feet: shale beds become erratic in shape Y 3
’ and thickness . 555
" 60
- F Ll
ERN 50 100
65 - - 550
R2
to
_ R3 D ]
312129 90 :
' - 69-75 feet: increase in dark shale interbed - 545
70+ . frequency and thickness (0.05-0.1 feet)
E 39 74 feet: dark shale bed E
13 38 93 R3 that has slight reaction
: fo HCI 3
75 - 540
T Boring terminated at 75.0 feet
k NOTE A: Water level data 1
E Date - Depth (below ground surface)
; 4/25 - 13.3 feet
) 6/28 - 8.2 (GS) 535
80 - 7/20 - 9.5 feet )
85 - . =- 530
90+ -525
95 4 - 520

Page 2 of 2



SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 3/20/07

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299
#MACTEC LA SOIL LOG - Boring No. B-1071A
William Lettis & Aswcmc;. Inc. ) . v
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1631172.7 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 L o Hoeft 4/27/06
A
E g[E VY o
. e |3
o et = ! v,
g g ug 3 :é 2 Reviewed by / Date Df C 3 ZO ~-Q7
el |28l |81518| .o S
slele|2gi23 S8 || 82 o
BlE B2l sslgs|le|e|8)elEg ‘ 7D
Sls| §| 22 iggl 8| 8| £ &3S Lithol R we
0121 & oo jeE S| 20| 5|62 s4s ology 00 emarks
5—610
5_ Soil sampling not conducted. Refer _
3 to B-1071 for soit profile. 3
=605
103 b
_ 601.0 135 £
600
163 3
595
20 E
- 590
257 3
£ 585
30~ d

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA GDT 3/20/07

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

#MACTEC

ROCK LOG - Boring No. B-1 071$

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
W/}/]/m E z//a
= 3 > | > = Reviewed by / Date /ﬂ) D20 071
3 < 2 EREE > I
£ | 2> € | < »E |ES | © / 8
s $|elg|2 |8z 8 |22 8 £3
g = Qle | 8 |6|5% 2 8 39 ° 28
(0] = S|l & o
olegldi=|2Glc|E|B8388 | & Lithology we
i - Remarks
E LIMESTONE (micrite}; medium gray (N5) with dark Boring redrilled at same
1 2.6 81 1,20, Wa, gray bands (N3) of interbedded shale; slightly location as B-1071 to - 600
15+ 2.7 weathered to fresh; medium strong; strong HCI improve verticality. 3
: feaction Redrilled boring
i, 20, - 16.2-17 .4 feet: soil-filled void encountered refusalto £
; SWips 8L 0 | casing at 13.5 feet. No |
toF j, 20, soil samples taken.
5 1401 6o a, 81, Op Driller indicates void at |
E 5.0 16.2-16.6 feet and loss
20- of drilling fluid - 595
i 30 13.5-40 feet: sub =
3 /P, horizontal recemented
Sm, Ti fractures 3
5.2 SwW ) -
33 150|"0F 10, We,
N - 590
25- i 8, Wa,
| Ti - 25-40 feet: increase in the frequency of dark gray 2
E R3 { % Wa, bands (closer spacing) -
L Ti
- j, 5, Wa,
| I Ti 3
50 e, 10, N
34 50| Vo, ST 28.7-28.9 feet: easy
30 i drilling 585
F — ‘ 3
35 % 93 i 20, D 3
. Wa, SI, Ti - 580
35+
35.2 feet: fluid has not [
R3 been recirculating (loss
E possibly occuring at
28.7 feet) -
5.0 3
16 50 100} F
a0 -575
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 3
; 7 4.9 97 -41-43.9 feet: zone with high frequency of dark =
E 5.0 . gray banding 43.8-46.2 feet: 570
45 4 stringers of clear,
R2 sparry, calcite cement -
I;% - 44.2-56.2 feet: alternating 2 to 3 foot intervals of =
E medium gray (N5) micrite and dark gray (N3) shale 2
E with packstone interbeds; fresh; weak to medium
g | 54| gg |SW strong; very thin shale laminae -
5.0 toF . 48.8-49.3 feet: 565
50 - slicken-sides on joint
face as well as calcite -
E — coating cementation.
E Possible minor fauit
movement <2 mm a
- 52.5 feet: stringers of
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-18-07.GPJ WLA.GDT 3/20/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061 299

ZMACTEC

WL A

William Lettis & Asso

ROCK LOG - Boring No. B-1071

=] -
= &} =
g < > 2125 |5 5
2| s18|al2is|l.2BiE |52 | % o
81 S| 8|2 |5|5|65 288813 53
a2l @|l=i2laigel58a88 |8 Litholo ne
x| x| 3 n|E-| 360 0o (] 9y Remarks
39 % 98 spar
. = 560
55+
R2 -
E to 3
E R3
57-61 feet: many spars £
E 50 and stylolites
310 ﬁ a8 - 58.4-69 feet: shale beds become erratic in shape 3
’ and thickness = 555
60 -
in 50 100 50
654"
R2 -
to 3
E R3
31220199 -
: - 69-75 feet: increase in dark shale interbed = 545
70+ frequency and thickness (0.05-0.1 feet)
E 5 74 feet: dark shale bed £
313 3.9 93 R3{- that has slight reaction
; 38 to HC! -
75 = 540
Boring terminated at 75.0 feet 3
E NOTE A: Water level data 3
Date - Depth (below ground surface)
4/25 - 13.3 feet . 3
6/28 - 8.2 (GS) - 535
80 - 7/20 - 9.5 feet
; 530
85 -
- 525
90 -

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; 64§§961299

ZMACTEC LA

William Lettis & Associates, loc.

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 (Drilier) 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
s zz Dt 5 705
=S :‘; o g 5 z 2 Reviewed by / Date ng 5-13%- ¢/
D E E| &= =
R - o= | > Q - o > | @ S
clel o | 2o ism Q| 2| 8| Sm B
HERER IR R R %
Sls| 51 €8 |s2 8| || £|398 : i
R REEI RS < @] J o2 go74 Lithology 0.0 Remarks
0 ﬁ sC SAND with clay, light brownish gray 3
E % (2.5Y 6/2), moist, medium dense, 3
- =7 - £259 . few gravel (Fill) e 3
3 1 10 184 CLAY with sand, yeilowish red (S5YR Ground water level of 1.5
6 6244 4/6, moist, very stiff, few gravel and 27 feet artificiaily high 5'525
3 ———\_Mmanganese nodules  — E
clayey SAND with gravel, light gray E
_ SPT g 7 6228 (2.5Y 7/2), moist, loose 43 _
E 2 3 : CLAY with sand, light yellowish
53 brown (2.5Y 6/4), moist, stiff to 2
9 medium stiff, few gravel Auger refusal at 5.2 feet. E
1/18PTl 3 les ]
E 3 2 ) SPT refusal at 6.8 feet. E
ePTiso 620.3 68 ) Continuation of borehole
\ 4 description in rock log. : 620
103 2
3 615
154 . 3
3 610
203 3
253 3
] " 600
304
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ROCK LtOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/

12107

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

ZMACTEC VLA, ROCK LOG - Boring No. B-1072
William Leuis & Associates, Ine,
Dritling 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 (Dritler) 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 O0.D./ 6.8 feet Vertical J. Hoeft 6/22/06

o 3 1907
- - 0
= 3 . z |2 E Reviewed by / Date D§ C 3 {3- 0/
8 3 2 EREERE 5
Sls|Elel2lsl.olBlE |5 | £
£12|z3|a| 22855 |5 | 8 S=
81| 8|2 |8 |6|a%elgd88 | 88
a 3 o] o SirTolel2s8l Lo @ N e
glelx=|2|aled|563a8 | & Lithology Remarks e
SWIR3/ LIMESTONE (micrite) with calcareous shale =620
: to F| interbeds; micrite is medium gray (N5) and shale is 3
] 0.8 15 ) dark gray (N3); fresh to slightly weathered; medium
43 RS |RO strong; strong HCL reaction; shale is <0.04" thick ~ . ;
; and spacing is 0.05-0.2 7-45.5 feet: good fluid
10 i i return =
- 7.4-11.2 feet: soil-filled void
- 7.4-30 feet: very little recovered soil, consistency 3
E tSoV¥ R, _\medium stiff, yellowish brown clay with small gravel[ ) 615
RS |Ro -6.8-30.2 feet: shale is < 0.04 feet thick with 12 - 30 feet: Possible
; 5 112] o spacings of 0.05-0.2 feet soil-filled voids -
E 5.0 - 11.6-14.2 feet: soil-filled void 4
SWR3/ — -
15- to FIIRO -14.6-15.4 feet: soil-filled void A
: sRvSv gg "\- 15.6-15.8 feet: soil-filled void Va -
F -
tSOW - 17.1 feet: thin calcite cement layer 610
4.5 R3 Bj, 25, P!, =
33 50| 8 oF Ro.T! 1
20+ =
E - 20.4-28.4 feet: soil-filled void )
E =605
= O_Q .
34 |50|° ]
RS (RO
25+ =
USR| 600
1.9 3
5 |56 33 [SWIR3
50 to FIRG | - 28.8-29.8 feet: soil-filled void -
30+ \'SRTSVIE - 30.2-31.3 feet: less shale - stylolites beginning to -
to F—1 lo, 20, P, form ]
k [ Ti - 31.3-37 feet: average shale thickness is 0.01
lickensid feet with spacings of 0.02-0.2 feet, wavy - 595
4.9 - slickensides observed on joint surface =
6 [z7199| F |R3
5.0
35+
= 590
5.2 -
37 |55[100] F |R3
40-
Bj, 15, - 37-50 feet. shale is 0.01-0.05 feet thick with
\Wa, Sm, spacings of 0.05 to 0.2 feet, calcite cement - 585
[Ti, calcite
= _s—g Kcoment
38 |xgl95| F RS
45+ .
E 45.5- 50.1: lost fiuid
return

Page 1 of
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ZJMACTEC VLA

NFh
William Letis & Associates. inc.

ROCK LOG - Boring No. B-1072

s -
= 3 =
g 3 2 £ 18515 c
=l s|8|alBlel.oBlE |£5 |2 2
£ 2|zl | 22285 |§5 | 8 5o
Slc| 8| |8 |5la% 2|8Sad88 | © 59
a =1 o) o sSlife|ls|l2dl2o D . o
|l R|2|HleR|3 5860 | o Lithology Remarks e
E 580
k 4.0
9 20 100 F |R3 USRI -
8j, 25, Pt,
50 - m, Ti
Boring terminated at 50.1 feet
; NOTE A: Water level data 575
k Date - Depth (below ground surface) -
6/22 - 1.5 feet
55 1 .
- 570
60 _ ]
- 565
65 4
E - 560
704 .
- 555
75+
E =550
80 .
- 545
85 - .

Page 2 of 2



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

ZMACTEC

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

William Leuis & Associaics. Inc,

SOIL LOG - Boring No. B-1073

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 (Drilier) 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

4 .
2 g|E ////% etes2 37O F
[ - pE] by B -~
= z ° %’ g ‘E 2 Reviewed by / Date b SC %05 /
£ o %-9 > é 2 2| = Q 8
c|2l el ESis8SlElE| 2|2 §a
GlEl E|1 82|86/ 815 81228 &8
P13 8 | Sa (2|21 % |8 3|32 ere Lithology a0 Remarks W
0 7% GW GRAVEL with clay, gravel is poorly 3
E sorted and reacts with HC! (Fill) E
SPT 6 ‘ 627.7 . 15 E
3 1 5 16 CH CLAY, yellowish red (5YR 4/6) to
4 strong brown (7.5YR 5/8), dry to E
3 moist, stiff to very stiff, few E
E weathered rock fragments, trace E
4 mica and black manganese nodules E
3/I1SPT| & |iss (Residual) =625
2 9 - slight color change to strong brown 3
53 (7.5YR 5/8) 1
E SPT 4 - slight color change to strong brown E
3/75| & |12 212 CHE (7.5YR 5/6) :
3 6 3
3/15PT 7 |48 - slight color change to strong brown £ 6520
" 41 40 (7.5YR 4/6)
E 6182 1.0_ E
SPT 4 CH CLAY with gravel, brown (7.5YR 4/4), E
3 5 7 18 moist, very stiff, coarse gravel reacts
E 10 with HCL 3
E 4 £
/55T 7 |18 ‘ 615
15 10 614.2 15.0
GC clayey GRAVEL, light reddish brown Auger grinding on rock or E
3 6132 (5YR 6/4), moist, medium dense, 16.0_| gravels
SPT 4 CH \ gravels angular E
3 7 7 18 CLAY, yellowish red (5YR 5/6) to
10 brown (7.5YR 5/4), moist, very stiff to E
: medium stiff, trace black manganese
nodules 2
E 3 E
/55T 7 |17 610
20 8 1
E 2 E
3 SST 3 |14
3 E
3 /|SPT 52; 12 . E 605
E 10 10 6045 24.7 3
254 GW GRAVEL with sand, medium dense E
o very dense, moist (weathered 3
E i E
j /ISPT| 5 10 limestone) Auger grinding on rock or E
11 9 602.2 270 | gravels
20/0" SPT refusal at 27 feet. E
Auger advanced until refusal |
3 at 28 feet. Continuation of |
borehole description in rock E
E log. £ 600
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ- WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL. Project; 646'899\1299

4 MACTEC LA

William Lenis & Associsiss. Inc.

Uk

ROCK LOG - Boring No. B-1073

e

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

1530642.8 N; 627276 E

Boring Location Coordinates: AL State Grid {ft) Total Depth

75.3 feet

Drilling Contractor (Drifler) and Rig
MILLER (Ray) / CME 750

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
629.2 feet See Note A 6/22/06

Casing Size and Depth
PVC: 4.5 inch O.D. / 28 feet

Borehole Inclination Logged by
Vertical A. Tillery 6/23/06

Date Completed

%%Z,’/J“«/a o F

= 3 z |z E Reviewed by / Date DSC 5-9-0% (Z'@V N
2 < 2 5|58 | > 5
Slel&8lal|8|lsl.oBlE [EB | 2 g
b= = oS o = © =
5 |82 |5|E58c8482 |3 - 53
Sl || x|z |d|ec|3B8Ba S Lithology : Remarks =
GRAVEL with sand, dense to very dense, moist 3
\(weathered limestone) e ) . 3
13226 LIMESTONE (micrite) with interbedded shale; 28-31 fest: poar fluid
- micrite is medium gray (N5), shale is grayish black - 600
30+ (N2); moderately weathered to fresh; medium i e 2
g2 2—:/, 15 strong; micrite is very fine grained with brown clay grom?nz feet: difficult
2. coatings on fractures; shaie beds are wavy, . 31_7593, — =
E <0.01-0.1 feet thick, discontinuous, bioturbated with s oradié%uid returns -
23 occasional stylolites p
33 -2—3 100 - 28-30 feet: core is brecciated due in part to drilling =
. ’ activity - 595
- 30.2-32 and 33-34.5 feet: incipient, near vertical )
35 fractures, open to healed .
50 4
4 159 100 3
- 590
40+
E 50 - 41 feet: micrite beds dip 15°, with spars and 3
45 ﬁ 100 calcite- filled veinlets, narrow burrows =
=585
45 1
' IBj, 25, P, 3
i 5.0 Ro, Ti
6 51 100 B X
- IBi, 30, P, -
I8I-Ro, Ti
E - 580
50+ - 50 feet: shale is 5%, indistinct bedding, faint -
bioturbation 3
3,150
7 50 96 4
=575
55+ Bj, 15, P, - 55-63 feet: shale beds wavy and dip ~15-20°, -
E Sm, Ti rip-up clasts present
5.0
8 49 100 3
60- - 59.2-60 feet: shale-rich interval 570
50 g{.éi :é - shale is 15% 3
o -Ro,
° 5.1 92 Fit .
565
65 -
50
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.; NuStart - Belliefonte COL Proiect: 6468919\1299

Z r__ il - i -
AMACTEC WL A ROCK LOG - Boring No. B-1073
William Letnis & Associates. Inc.
= 3 2 |z =
- =
g 13l 181l |5 (2813 5
=1 2|2/2|2|%5|z28F |28 | @ P
HE IR G R R 83
flegle|=|2|6|e835E9a88 |6 Lithology we
10 [5.077007T F 1R3 =
o, 90, He,| =560
70 Ti
69.4-71.2 e e = ———
E 40 !.IMESTONE (mlcrltg and waqkestor]e) with 3
11 ﬁ 100 R3 interbedded shale; limestone is medium gray (N5);
E : fresh; moderately strong; limestone very fine to -
E medium grained; shale <6% and 0.01 feet thick
6, 30, PL ) 73 feet: improved fiuid 3
312 %% 100 R3 Sm - 74.5-74.7 feet: fossiliferous wackestone - 555
75 :
i Boring terminated at 75.3 feet
i NOTE A: Water ievel data -
Date - Depth (below ground surface) -
6/23 - 15.7 feet 550
6/23 - 23.0 feet
80+ 8/18 - 16.0 feet -
8/19 - 16.2 feet. :
¥ - 545
85 -
E - 540
90 -
- 535
95 4 -
=530
100 -
- 525
105 5

Page 2 of



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WILA.GDT 3/13/07

#MACTEC LA

William Leitis & Asse

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

SOIL LOG - Boring No. B-1074

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)

1530685.8 N; 627635.9 E

Total Depth
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
E 3E Aot Sl 51477
3 pogll e} ~ - .
= o 'c§ g|=|2 Reviewed by / Date 03 C 3~ | g Q7
3 S| e8 E|E |3 e
£ FlB= |l 18|21 38| =g S
slele| B2 C 5| | 8lsa To
BlE|E| 8585/ 2 5|82 |%2 53
g— S| S|53(|2E[2 28|35 (|82 637.4 Lithology 0o Remarks we
E ML | e3s.9  SILT with fine sand, reddish brown 05
3 CL (5YR 5/4), dry, few gravel, trace E
i@ (cME roots 3
El 1 38.4 CLAY, brownish yeliow (10YR 6/6), :
3 moist, very stiff, trace roots, 1.5 inch
3 eaao Sitseams, trace black manganese 32
3 R ~=—_nodules (Fili) = E
E oL |2/} SILT with sand, pale yellow (2.5Y L322 |
1 f CME 252 T L7/3), dry (Fil) ' 3
5 2 CLAY, brownish yeliow (10YR 6/6), I E
L 631.9 | moist, very stiff ' 55 | SPT and auger refusal at 5.7 _
E gT 50/2" 7 1.3 g31.7 ]| SILT, reddish gray (5YR 5/2), moist, 57 | feet. Continuation of E
E very stiff, some gray angular borehole description on rock :
3 limestone fragments at lower levels log.
(Residual) Casing set at 5.7 feet. 630
3 weathered LIMESTONE, gray, E
E angular fragments £
103
=625
15
£ 620
204 3
- 615
: 510
30 :
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ROCK LOG_MFC_WILA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 3/20/07

Project Name and No.:NuStart - Bellefonte CO

ZMACTEC

L Project; 64689§\1 299

N
William Leuis & Associates, lnc.

ROCK LOG - Boring No. B-1074

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Holiow stem auger (8" OD)/ NQ core (3") 1630685.8 N; 6276359 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

Depth (feet)

Recovery / Cut
Discontinuity

Run No.
% RQD
Weathering
Strength
In-Situ

-| Testing
Lithology
Discontinuity
Log :
Description

o ol 5/ /o7

Reviewed by / Date D¢ 3-20-07

Geologic Unit

Lithology

Remarks

I
N
9“9
olo
o

MW|R3

\
N}
F"‘l.—‘
olo
<

LIMESTONE (wackestone); wackestone is grayish
blue (5PB 5/2) to pale biue (5PB 7/2) and clay is
yellow (10YR 7/6); moderately to slightly
weathered; medium strong; clay is low plasticity

- 5.5-15.7 feet: core is highly fractured, contains
clay filied seams

USR

), 7. PL,
Ro, 1"
iclay-filled

cavity
Bj, 10,
Wa, Ro,
Fi, clay

..
w
e
on
(o~

SW|R3

)
N

‘!\’

IS

16

!
o
o

4]
IP“
o

96 |SW

o
o

30+
1B, 15,
Wa, SI, Ti

I

B, 17,
Wa, SI, Ti,

o
I.U'
= -

88 R3

o
[=}

sSw

L
-

l.”’

o

92

i
o
=}

40 5

.
@

|.‘-"

o

100

o
(=)

45+

- 16.8-20.2 feet: highly fractured with bedding joints
and clay- and shale-filled cavities

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: caicite-filled seam
- 25-31 feet: shale beds are thin laminations to
wavy thin beds; bioturbation and fossils present
Al -298 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 !
|.34.8 feet; shaly bed 0.1 feet thick, bioturbation !
Ivisible. foliowed by ~0.1 feet packstone rich in |
calcite replaced fusiiinids |
l. 35.6-41 feet: interbeds of shale and packstone |
lpresent I

LIMESTONE (wackestone) with interbedded shale;
wackestone is grayish blue (5PB 5/2) to pale biue
(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 fiuid loss

Elevation

(feet)

=630

=620

-615
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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 Project; 6468061299

AMACTEC

ROCK LOG - Boring No. B-1074

William Lettis & Associales, Inc.

3 =
g © o ? %c 5 -
£ S =4 € |2 = B
S ClelS|5|ElBEI28408 (% §3
(=] 3 Q sl Lol = (2ol 20 @ f me
€l |XR|3|b|e~r5BIA0D0 | O Lithotogy Remarks
SWIR3
46-50 feet: poor fiuid -
E k return 500
19 [40100
4.0 -
50 - -
Boring terminated at 50.0 feet -
E NOTE A: Water level data - 585
Date - Depth (below ground surface)
E 4/29 - 5.28 feet 3
511 - 17.4 feet 3
55 3 6/24 - 17.5 feet
- 580
60 - -
] 575
65+ ]
E - 570
70+ ]
] - 565
757 -
E - 560
80 -
- 555
85 4 =
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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

AMACTEC A

Willian Letus & Associates, fuc,

SOIL LOG - Boring No. B-1075

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft) Total Depth
1530444.8 N; 6271502 E 75 feet

Drilling Contractor (Drilier) and Rig

Elevation (Datum NAVD 88)

Ground Water Depth | Date Started

MACTEC (Warren) / CME 45 626.2 feet See Note A 6/24/06
Sampling Method ‘Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical L Howard 6/25/06
- — // P
o SE //Z// %4«% BTV
o3 = 4 & o
=l | 2|8 HERE Reviewed by /Date _DSC 3~ [4-Q7F
R > Ec 51 3| % c
Tlel s | 8o «E’Jr 3 —OEJ,’ 2|8 85 =
SIE| B 85|85 &5zt $3
I3 S| Sn|E 2| 218|582 amo Lithology . Remarks e
0 CL CLAY with sand, strong brown E
E (7.5YR 4/6), dry to moist, stiff to :
3 /IsPT g 12 medium stiff (Fill) 5—525
3 1 E
5 6
3
/15T 4 |2 3
spTl 2 6197 6.5 — 620
E 3 10 {12 CH CLAY with sand, strong brown
12 (7.5YR 5/8), dry to moist, very stiff E
3 (Fitl)
= - 3 é
/P 6 | e
E 9
6157 10.5 3
E SC clayey SAND with gravel, gray (10YR
SPT 5 6/1), dry to moist, medium dense E615
/1T 9 |10 (Fill)
1
; 612.7 13.5 -
17ISPT| 50/5" | 5 Y GW | 6123 _ GRAVEL (partially weathered 139 | SPT and auger refusal at E
E 6 \ limestone) 13.9 feet. Continuation of E
borehole description in rock  E
15-é log. 3
3 £610
1 - 605
254 ]
3 £ 600
304
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ROCK LOG_MFC_WILA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 3/20/07

ZMACTEC

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

William Lenis & ASSOCIaIlS tnc.

ROCK LOG - Boring No. B-1075

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3")

1530444.8 N; 627150.2 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

75 feet

Drilling Contractor (Driller) and Rig
MACTEC (Warren) / CME 45

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
626.2 feet See Note A 6/24/06

Casing Size and Depth
NW: 3.5 inch O.D. / 14 feet

Borehole inclination Logged by
Vertical J Howard 6/25/06

Date Completed

M%« /2 f/ﬁf
= 3 2 |z z Reviewed by / Date Df C 3-20-Q7
3 3 g EREERE c
SlslBlalsls E|EL | ¢ S
S B5l-.2 & |E2 | @® £
AEAREEAR R TR g
[a =4 15} = @ 25| 20 D . e
€l |R|3|6le~ asdlaa | O Lithology Remarks
1 p2.37.0 MW, LIMESTONE (micrite) interbedded with shale; 3
154 \0.3[ R3 medium light gray (N6), moderately weathered to 3
fresh, medium strong to strong; 25% shale
E L =610
2 5.0 100! F - 13.9-19 feet: shale beds are moderately thin to 3
7.0 thin with spacings of 0.1-0.3 feet .
| R4
- 19-29 feet: shale beds are moderately thick to thin 3
20+ with spacings of 0.1-0.2 feet. =
- 19-75 feet: trace bioturbation and shell fragments - 605
B, 40, 3
E 4.9 sSW o, Op =
313 |39 96 i, p R4 ]
25+ 3
E - 600
E i, 20, P, )
E Ro, Op
51 Sw 3
34|51 100 toF R4 - 28.6 feet: calcite crystals 3
30- "- 29-38 feet: shale beds are-moderately thin to thick
|| with spacings of 0.1-0.2 feet -
i Bj, 10, P,
SI, Wa - 595
; 5.0 B, 10, I, 3
35 |gp|100 F |R4 sj|, op B —
35+ 3
’ - 590
_ 36.5-37 feet: lost fluid -
) return with some
ER _ag. . : recovery at 37 feet -
i16 g_g 100! F R4 B, 25, 1, 38-45 feet: s'hale‘ beds are moderately t'hrck to
. |_iRo, Ti moderately thin with spacings of 0.2 feet; shale 39 feet: fluid return i -
51,10, P 15% eet: fluid return is
40 - I, Ti sporadic 3
; - 585
52 -
17 59 100! F |R4 -
43 - 45-53 feet: shale beds are moderately thin to thin 3
: with spacings of 0.1-0.2 feet . 580
5.0 ]
18 50 100| F |R4 3
50+ 2
‘ - 575
E 50 R3 i 10, PL - 53-60 feet: shale beds are moderately thick to -
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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: 6468

#4MACTEC LA

William Lottis & Assec)

ROCK LOG - Boring No. B-1075

s, Inc.

5 o
= S z
5|3 z A g
cle|Elolslsle3E |22 |3 g
o x [»4 X S idle IE allao (] Lithology Remarks w=
§ 9 (50|86 F [to Ro, So very thin with spacings of 0.2-0.4 feet -
R4 Bj, 20, P),
55 i, Op .
Bj, 15, P1
I, Ti .
. E;o, 570
i 2, Ro, .
E e, 80, Pl 3
5.0 L Op
310155 100 F_ R4 S
50 - 60-71.5 feet: shale beds are thin with spacings of 3
b 0.1-1.0 feet ) = 565
E - 62.4 feet: calcite crystals 3
311|280 100| F {Ra
5.0 i 10,01 | B -
65 R, Ti -
=560
5.0 ]
312 {F5|100] F |R4 3
70+ -
E i, 10, P, 955
: 81, Ti - 71.5-75 feet: shale beds are moderately thin to 1
35 thin with spacings of 0.1-0.4 feet.
313 5—6 97 | F |R4 -
75 - - 3
Boring terminated at 75.0 feet
E - 550
NOTE A: Water level data 3
- Date - Depth (below ground surface) 3
: 6/24 - 12.4 feet
6/25 - 12.4 feet ’ 3
80+ : =
E - 545
85 - -
E - 540
90+ ’ 2
;  Fs35
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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
William Leltis & Associ r,; Inc,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1632710 N; 6280849 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
‘ 7 / B TEYs
: 9E G Folow 37707
- = * A

= E vg & Té 2 Reviewed by / Date D{Q 3" { $-Q 7

£ Sl 81> | 61318 =|e S

|2l 2| 28 |¢7 Sl 2l1F| 8| 5a =

ZIg 2| 821885/ &|¢|E|2EQ 58

Slesl §| 28|28l 8| 8| £ |32 . e

ol H|SejeE| 2 | (0|5 |02 g27 Lithology 00 Remarks
0 7 CL CLAY with sand, brownish yeliow E
E / (10YR 6/8), dry to moist, very stiff to 3
E stiff (Fill)
E SfT 7 |12 %
8 /
; / £ 610
3 SPT 2 / - 3.5 feet: color changes to yeliow —
/150 5 |10 / (10YR 7/8), dry :
53 : % 3
SlsT 2 / - 6.0 feet: color changes to brownish )
/5T s | o / yellow (10YR 6/8) 3
A / ]
=SeThE0 T 3 _ 604.4 83 | Auger and SPT refusal at 8.3 £
3 4 feet. Continuation of 3
borehole description in rock
10.; log. 3

; £ 600
153
204
253
30 d
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

William Lettis & As:

ROCK LOG - Boring No. B-1076

Drilling Method

Boring Location Coordinates: AL State Grid (ft) Total Depth

Hollow stem auger (8" OD)/ NQ core (3") 1532710 N; 6280849 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

Jilplo TTV7

= AR I )
= 3 > | > = Reviewed by / Date D §C 2-{3-0¢ {
3 N 2 2 128 |2 §
cls|8lalilsl.o5lE |22 |2 2
£ S = | 8 T
Sl 81S15|5085125488 | ¢ £3
o =2 @ o s|llo|2|20 20 @ - me
2|l |R|2la|led(5 DS a0 | o Lithology Remarks
R3 = LIMESTONE (micrite); medium dark gray (N4); 3
1 1231 go |SW g m fresh to slightly weathered; strong to very strong;
10 - 24 toF|py, == traces of bioturbation
:-
F R4 -
" IBi, 5, PI, - - - 600
E 1.8 . - soil-
5 12 30 I5I, Op 12.6-16.6 feet: soil-filled void 13-50 feet: 1o fiuid
E return
153 CW|RO
E LIMESTONE (micrite) interbedded with shale; 3
| 38 medium gray (N5); fresh to very severely = 505
=a weathered; weak to very strong; traces o
3 5‘0 68 thered k t I\ t f
E ’ F |R4 bioturbation; shale beds are moderately thick with
[ [Bi. 10, P, spacings of 0.1-0.3 feet; shale 25-30% -
20+ Ro, Op
- 21-31 feet: shale beds are moderately thick to )
= thick
- 50 sSwW - 590
14 |50|1W)oF|R4 3
25+ ]
: 5.0 - 585
5 5.0 100 F |R4 D
E [ Bi. 10, PI,
30 R,o, T
~ " Bi. 10,PL, . .
ISI Ti -31-43 feet: shale beds are moderately thick with -
= spacings of 0.1-0.3 feet
59 400| F - 580
6 150 0 R4 1
35+
5.0 sw B0 575
7 50 100 o F R4 Wa, S, Ti
Ve, 35, PI,
40 4 i8I, Op
5.0 sw o =570
8 50|90 | F|R4 B, 10,7, - 43-46 feet: shale beds thin to moderately thin ]
: , Op
45- 1
- 46-50 feet: shale beds moderately thin to thin with ]
spacings of 0.1-0.2 feet
9 4.2 8 sw R4 %-565
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

ZMACTEC

ROCK LOG - Boring No. B-1076

William Letuis & Associates, lac.
| |3 s |2
- Fany (=
g 13| |2 L2 128 |32 :
=1 2|18/g|&|5|z28E |52 |2 Fo
Elsl8||8|g)25 2185588 | 3 _ 83
gl |2 |S|bles|SQ586a | © Lithology Remarks =
43 toF .
D
50 - - =
Boring terminated at 50.0 feet 3
NOTE A: Water level data 560
Date - Depth (below ground surface) 5
6/27 - 12.2 feet -
55 -
i - 555
60 -
. =550
65 - =
- 545
70+ 3
- 540
75 3
- 535
80+ =
=530
85+ 3
- 525
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

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

SOIL LOG - Boring No. B-1077

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1532870.6 N; 626759.1 E

Total Depth
15.8 feet

Drilling Contractor (Drilier) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 45 602.1 feet See Note A 5/10/06
Sampiing Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical , - Howard 5/13/06
3 STE Sl 5 10T
L
3 = 2 ) . ) - ™
= o ug 8 212 Reviewed by / Date D § C 3 ‘ 5 Q7
& = '%-5 > 181218 »|g S
ci2 o| 2o fosml O} 2| | 8|85 B
Elel el 52182 8| 3| sl B|FC z%
CIE|E| 8855|828 | L)Lz , 2o
Bl | o8 |2 | ZF 0|3 |a2| eozs Lithology 00 Remarks =
0 CL CLAY with sand, brownish yellow E
3 (10YR 6/8) to brown (7.5YR 4/3), dry
CME 8.4 to moist, very stiff to hard, trace 3
E 1 . organics £
3 : £ 600
5— CME] 3
iz 57.6 ]
_ - mottied with yellow and very pale 5_595
E . brown (10YR 7/4) E
E L | 5941 -7.7-9.8 feet: color changes to tan 8.0
CL \ gray with occasional gravel / 3
3 CME 216 CLAY with gravel, tan gray, moist, E
E 3 very stiff
103 sp7| 4 CME refusal at 9.8 feet. E
E 4 14 118 Auger and SPT refusal at E
= 22 11.7 feet. Continuation of £
ZISPT]50/5" 1 0 550.4 11.7_| borehole description on rock £
3 5 log B-1077A. £ 590
153
; - 585
3 £ 580
25
; - 575
303
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

ZMACTEC

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

William Letuis & Assocaces, loc.

ROCK 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 16.8 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

" 7 ]
//%;é«m. BT A
= 3 2 |2 E Reviewed by / Date D 5 C 3-1% "07
g > £ -2 |28 |3 5
pg g |=s FlE |€8 | 8 =
al S| @& s | 2 5|dd&28 20 © Lithol me
|l | R |ZT|h|leF|So3jea | O lthology Remarks
E HW|R3 LIMESTONE {wackestone); medium light gray - 590
E (NB); fresh to severely weathered; medium strong
IR % 19 RS |RO LSR CLAY-filled zone ]
15- R3 LIMESTONE (wackestone); medium light gray 3
(NB); fresh to severely weathered; medium strong i
Boring terminated at 15.8 feet. Casing may be 4
shearing off side of 585
void. Hole to be
E NOTE A: Water level data rebored to rock in
E Date - Depth (below ground surface) B1077A approximately
5/14 - 2.2 feet 4 feet to the north.
20 4
- - 580
25+ .
. =575
30+ 3
=570
35+ 3
- 565
40- -
E - 560
45- -
- 555
50 - A
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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

HMACTEC . WA

William Letis & Asso

SOIL LOG - Boring No. B-1077A

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
Sampling Method : Borehole Inclination Logged by Date Completed
No sampling Vertical J. Howard 5/12/06
E gt Ay 3750
o3 P = i N, O A B
3 8= £ g§|®8|2 Reviewed by / Date DSC 3-(3-¢y {
£ 63 % g Pl & E g > | @ 5
clelo| el o | 2|~ | Bism =
BB 2|82 328l&8|&|8]|38|EQ 3%
Als| 51282 |cgls| &£ £ |3BY . k3
0 | B lod|eE{ S| E |05 a2 gpre Lithology 00 Remarks
5— Soil sampling not conducted. Refer Borehole advanced with _
3 to adjacent borehole B-1077 for soil hollow stem auger 0-13.6 E
E profile. feet. E
3 E 595
104 -
E =590
- 588.3 136 ‘
153 3
E - 585
203 -
; E 580
259 3
3 £ 575
304 E
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 3/20/07

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

ROCK LOG - Boring No. B-1 077.}\

4
ZMACTEC WLAG
Willizm Leltis & Associ 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 O.D. / 14.2 feet Vertical J. Howard 5/12/06

= 3 22 = Reviewed by / Date D_S C 3 ~2o - 07
& 3 2 S |35 | 2 c
::\:’ o] g [=] ‘5 s [=)] 3 ‘E ‘E’ 3 % '(‘%
5 E|3|2|5|2/35 2380 | % 58
ol 3| e o SIVE E2T L @ . o
|| R|2|H|eFf|5 6360 | o Lithology Remarks =
R3 LIMESTONE (micrite); medium light gray (N6); -
1 122 o5 (MW 0 fresh to moderately weathered; medium strong to =
15 2.3 toFlrs strong; yeliow stains on fracture surfaces
: N- 145146 feet clayfiledvoid _______ _ ’ ]
LIMESTONE (micrite) with shale interbeds; - 585
medium light gray (N6) with dark greenish gray
ERD) 4.9 60 SW R4 (Gley 2 4/1) bands; fresh to slightly weathered, 3
E 5.0 toF strong; shale bands are moderately thin to thin and 2
0.1 feet apart
20+ 3
E - 580
- 22.5-24 .5 feet: dark gray (N3) to medium dark =
3 {36 5g ISW|R4 gray (N4) shale bands occur
E 5.6 toF - 23.7 feet: calcite seam, small crystals 3
E o, 80, -
25 VSa, Ro
-575
E 5.0 | LIMESTONE (micrite) with shale interbeds; very | 28 feet: much easier -
4 4 |575|100| F {R4 light gray (N8) to light gray (N7); fresh; strong; drilling -
5.0 !
30- : shale very thin, spaced 0.4 feet apart 3
- 570
3 - 33 feet: color changes to very light gray (N8) to ]
15 |20 45 |3W R4 LSR medium light gray (N6) 3
35- 3
E - 565
o, 9% =
6 5.0 84 Sw R4 ?/r - 38.3 feet: bioturbation 3
5.0 toF
40 3
E . - 560
- 42 feet: color changes to very light gray (N8);
medium grained 3
7 1281100| F |Ra -
5.0 ‘
457 - 45-46.5 feet: some shell fragments
: |~ (IMESTONE (micrite) with shale interbeds; very 555
light gray (N8) to medium light gray (N6); fresh to
E slightly weathered; strong to very strong
i8 |$5] 92 -
50 - - 46.5-53 feet: shale very thin, spaced 0.1 feet -
apart 3
E SW
; to |74 550
. - 52.5-57.5 feet: shale layers very thin to =
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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: 6468061293

ZMACTEC

4
12l
ot

g

William Lettix & Assoc

ROCK LOG - Boring No. B-1077

5 P
= O 2 |2 £
&l 1sl 18] 14212813 5
< Q o [a) = [+)] ‘ z g— ‘o © =
s 18|12 5(5|135/21842% | S 53
ol 3 ] O sl Ssleg L0 o] . o2
gl | X |2 | pief|Slal8 6o | o Lithology Remarks e
9 (23] 98 moderately thin with spacings of 0.2-0.4 feet, shell -
5.0 fragments S
55-
. _ =545
E 10, P, ;slrz{gég?oﬂ:ﬁglgo'or is medium light gray (N6), 57'.8-58‘1 feet: 50%
; 5.0 fluid return; maintain 4
10 96 R4
5.0 full core recovery
60 - 60-67 feet: shale layers filling fissures, very thin
and 0.2 feet apart 3
E - 540
: 5.0 3
" 5.0 100 RS - rock becomming very strong
65 - 3
E ) =535
- 67-71.5 feet: greenish gray (5G 4/1) bands, more
E shell fragments, shale is moderately thin - 3
i 5.0 X
12 50 100 R5
70+ 3
; " LIMESTONE (micrite) with shale interbeds; 530
medium light gray (N6) to medium gray (N5); fresh
E to slightly weathered; very stron 3
13 (200 g RS LSR o e -
5.0 -71.5-75 feet: shale is moderately thin
755 - 75-91.5 feet: shale layers moderately thin and
E 0.3-0.5 feet apart 3
E - 525
E - 77.5 feet: color changes to light gray (N7) . -
314 g% 100 RS _ -
80- : - 79.2-82.6 feet: grayish green (106G 4/2) 3
E - 520
E 5.0 A
15 50 100 R5
85+ 3
E 181, 10, sl - 515
PI
: [ gi, 10. =
Wa, SI
316 |23 o8 R5 : -
90 - - 89.5-90 feet: dark shale layer 3
- 91.5-105 feet: shale layers very thin with spacings
of 1.0 foot =
. -510
- 92-106 feet: slightly weathered to fresh
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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

#MACTEC

WA ROCK LOG - Boring No. B-1077

N
Willium Lettis & Associues. Jac.

Elevation

(feet)

3 =
3 < o £ |€c |5
Sls|8lal2lel.oBlE £ | 8
E1Z2|3|a|c|2l2El2l5 |85 | &
olcig|ei Bl 2|89588 | 3
Clele | =2 |&a|el35BSlaa | o Lithology
517 1501 o8 [SW][R5 Bj, 10, PI,
5.0 toF |
95 -
| i, 10, P,
] ‘
: 5.0
18 50 R5
100+ " IBi, 10,
E\‘/a, St
E 51
19 57 R5
105+ - 104.9 feet; white calcite crystals
},B‘, 10 P - 105-113 feet: shale layers moderately thin to thin
E ISFRo
E 5.0
20 50 R5
110+
] 5.0 {SR| - 113-119.5 feet: shale layers very thin and 1.0 foot
g 21 5—0 R5 apart
1154 ' - 114.5 feet: fossiliferous
E - 116.6-119.5 feet: color changes to light gray (N7)
; to medium light gray (N6)
42 -g% R5 10,
120+ Wa. Ro - 119.5-121.6 feet: limestone is light gray (N7),
i fresh to slightly weathered, fossiliferous
3 | LIMESTONE (micrite) with shale interbeds; light
gray (N7) to medium gray (N5); fresh; very strong
323 (20 R5
5.0 -121.6-137 feet: shale layers moderately thin with
125+ spacing of 0.3 feet
E - 128 feet: bioturbation and shell fragments
324 |20 R5 L
5.0 Bi, 10, PI,
130+ S!
Bj, 5, Wa,
E St

=490

=485

-475
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ROCKLOG_MFC_WLA REV BELLEFONT 03-18-07.GPJ WLA.GDT 3/20/07

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

ZMACTEC

Willizm Leuis & Associates, inc,

ROCK LOG - Boring No. B-1077

=1 o
= O > =
8 > g AEE 5
sz &g 2|52 B |55 8 -
811818138 (5|55218-82 |3 3
ol 3| @ O | s|C8 |28 23 @ . ne
|l || 2 |n|erR|383860 | O Lithology Remarks =
5.0 SW - =
50 Qo r|R) B
135+ -- 3
: —— /~Bj, 15, P, -
H-L | 8!
E FH . e - 465
- gj, 5, Pl, LIMESTONE (packstone); light gray (N7) to
- - m medium dark gray (N4); slightly weathered; very 3
; - strong =
I [7[Bi, 10, PI,
140 - :— . . >
O - 137-150.3 feet: shale layers moderately thin to
E T very thin 3
i - - 140-145.2 feet: zone of fossilferous (shell - 460
] fragments) ‘
= 1 -
50 :_ - 143.2 feet: chert layer, shale/shell layer 3
M ] .
5.0 Ll Tgj, 18, Py,
145 - e S]' 15, PI .
1
E 1 | =
; -: g,l 10, P, 455
E 15 - - 147 .5 feet: increase in bioturbation 2
: 3.5 :_ Bi, 5, Pl -
150- - | [ -
E Boring terminated at 150.3 feet 3
=450
155+ -
3 - 445
160+ -
E -440
165 - -
- =435
170+ -
- 430
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

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

WA

N
William Laitis & Associates, lnc.

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; 6277215E 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 5126106
3 =% Nt 375 F
o3 0 - = - . <y
= g | of §|lz|2 Reviewed by / Date DSC 3- [%-Q7
£ El 88l | 68138 =@ 5
slele | 2¢ |23 S| Bl | 815 P
2|2 2| gg182| 8| 8lelEQ 38
Als|l s | c2 a8l 8 2 £| £|32 N s
n| o | Do gl 21 E 0|5 |02 ems Lithology 00 Remarks =
03 ) oW GRAVEL, gray, dry (Fil)
3 602.6 1.0 E
E CLAY with gravel, brownish yellow 3
3 (10YR 6/6), dry, 10-20% black
manganese nodules, gravel is from £
filt above 3
e 20.4 :
3 599.9 3.7 E 800
E CLAY with gravel, brownish yeliow
(10YR 6/6), dry to moist, very stiff, E
53 few black nodules (possibly . E
manganese oxide) 5-10.5 fee;t: very infrequent
E - 4-4.5 feet: color changes to brown (<2%) white nodules ~2mm
(7.5YR 4/3), few fine sand, trace which do not react with acid
3 limestone fragments
P CME 63.6 - 4.5 feet: color changes to brownish :
3 2 ) yellow (10YR 6/6) with tan and E
orange mottling, trace weathered E
3 rock fragments E 595
E - Gravel is freshly broken limestone,
10_§ gravel content increases with depth
| 8931 105
I CME 19.2 CLAY with gravel, olive yellow (2.5Y 3
3 ’ 6/6), moist, stiff to very stiff
3 5915 121 | SPT refusal at 12.1 feet.
1 ISP/ L0 J Continuation of borehole
3 4 description on rock log.
- 590
153
- 585
204
- 580
254
£ 575
30 3 E
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ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

WA

AN

William Letus & Associates, Inc,

ROCK 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, 627721.5E 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

Depth (feet)
Run No.
Recovery / Cut
% RQD
Strength
In-Situ
Testing
Lithology

Discontinuity
Discontinuity
Description

[Xss

Reviewed by / Date DS( 5 Q]

4//%4 e &

Geologic Unit

Lithotogy

Elevation

Remarks

w
o
%’ l g Weathering
N
§

A
|

3

3

|
w
=4

15

R
[{e]
HHHH

N

96

.
o
o
T

N
o
.
A
w
H

..
1.9
[{e]
HHHHH

w

100

|
bk
o

25

1

kS
o
=

92

o
=}

30 F |R3

o
|.U’
(o]

95

o
[=]

35

E-N
[oe]

o
o

96

40 F IR3

\,
|.°‘
o

94

:
o
o

45

oo
olo

88 | F

o]

50 R3

Bj, 20, PI,
Sm

7B, 10, P,
iSl-Ro

L

j, 20, P,
-Ro

LSR| |interbeds; shale is medium dark gray (N4) and

CLAY, olive yellow (2.5Y 6/6), wet, very soft, few
\sand /—
LIMESTONE (micrite) with calcareous shale
interbeds; medium dark gray (N4) to dark gray

(N3); slightly weathered; medium strong; rock is /1

J
LIMESTONE (micrite) with interbedded calcareous
shale; medium dark gray (N4) to dark gray (N3);
fresh; medium strong; contacts are slightly gradual;
50% shale

- 20-25 feet: shale beds are 0.2-9 cm thick
(average of 0.5 cm), some stylolites, rip-up clasts,
possible pyrite

SHALE (calcareous) with limestone interbeds;
medium dark gray (N4) to dark gray (N3); fresh;
medium strong

LIMESTONE (micrite and wackestone) interbedded
with calcareous shale; imestone is medium light
gray (N6) and shale is medium dark gray (N4);
fresh; medium strong

- 26-27.5 feet: beds are mostly fine grained except
at 27-27.5 feet, which is wackestone

SHALE (calcareous) with limestone (micrite)

limestone is medium light gray (N8); fresh; medium
strong

LIMESTONE {(wackestone and micrite); limestone
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 (N8); fresh; medium strong; 60% shale;
contacts of shale beds with micrite are clear, no
alteration, bioturbation or otherwise (35-40 feet)

LIMESTONE (micrite and wackestone) interbedded
with shale; limestone is medium light gray (N6) and
shale is medium dark gray (N4); fresh; medium
strong

- 43.5-44 feet: wackestone

- 44-44 8 feet: small wavy shale beds, some
nbrecciaton 7]
LIMESTONE (micrite and wackestone}); limestone
is medium light gray (N6); fresh; medium strong;
some larger grains bordering on wackestone

- 46.4-57 1 feet: wide to moderately wide spaced
stylolitic features

=555

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. Proiect: 64689]61 299

Z4MACTEC

ROCK LOG - Boring No. B-1078

William Lettis & Assaciaws, Inc.

(feet)

5 =

= o E
g N 2 218 |5 c
Sls|8lalElal.o3E |£5 |5 2
= = =l
Bl c18|2|51255/s8588 | 8 g
a =] Q = S|io L8l 20 O . ]

gl x| |alsrIR300 | O Lithology Remarks

9 |2.0f 78 [SW Istaining 3

E 5.0 toF
- 53-53.5 feet: few small wavy shale beds 0.5-1 cm

- thick, small fossils
% " LIMESTONE (micrite and wackestone) inferbeddad ]

E with calcareous shale; limestone is medium light

| gray (N6) and shale is dark gray (N3); fresh; 3

10 |21 100 lBi, 20, 1\ medium strong; shale beds are very thin_ _ / =
E 5.0 Wa, S-Ro LIMESTONE (micrite and wackestone) ; limestone
| is medium light gray (N6); fresh; medium strong; no - 545
shale beds; stylolites spaced 0.05-0.1 feet =
60 F [R3
Ho, 70-80, b e T T T e T T, e e e e e e e e s e e .

E Ro, LIMESTONE (micrite); light olive gray (5Y 6/1);

: [staining fresh; medium strong; wavy stylolites spaced 1-5 =

E 11 4.9 90 B, 5, Pl, cm apart; few wackestone interbeds 62-63 feet: losing water

. 5.0 Ro return, improvement at

LSR . 63 feet =540

K - 63.8 feet: some wackestone grains (>10%) ]
65

: - 65.6-66 feet: wackestone ]

E 4.8 sw - 65.4-66.5 feet: brown/tan staining and white 3

12 5_6 90 to F powder on broken surfaces, possible indication of -
- : groundwater flow
70 R3 e e — e — — e — — ]
LIMESTONE (micrite and wackestone); limestone 3
E is light gray (N7); fresh; medium strong; mainly
i very fine to fine grained; homogeneous very thin -
13128 (g0 | F Tgi, 10, wavy stylolite lines -
E 5.0 Wa, Ro - 70.9-71.5 feet: fracture zone with staining,
staining indication of groundwater movement along - 530

k fractures .
75 Boring terminated at 75.0 feet 3

k NOTE A: Water level data 3

E Date - Depth (below ground surface)

k 5/26 - 2.1 feet - 525
80- '
85+ ]
90 ]
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA GDT 4/24/07

ZMACTEC

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

WA

B
William Letns & Associes. Inc.

SOIL LOG - Boring No. B-1079

Drilling Method

Boring Location Coordinates: AL State Grid (ft)

Total Depth

Hotlow stem auger (8" OD)/ NQ core (3") 15337424 N, 628277 E 150 feet
Driliing 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 5124/06
2 2| g D 51007 ,
e =2 . - -
= ; U‘é’ §|=z|2 Reviewed by / Date DEC §-9-07 Rev. i
gl 17188l 15153 8 5
ciel | 2g |2 O 7 ¥ § S =
SlE|E| 82|85/ 8 8|82 |E5 53
Q18| © co o 8 2 £ £ |® g P w g
Ol S| DB |eE| S| [0 |5 D2 g4 Lithotogy 0.0 Remarks
03 S 6045 TOPSOIL 05
3 cL CLAY with gravel, brown (7.5YR E-
E 4/4), moist, very stiff, trace E
manganese oxide nodules, clay E
CME 60 reacts with acid. Gravel is E
1 subrounded to sub angular, clasts £
are limestone fragments or small E
E quartz grains E
5_ 599.8 ' 50 £ 500
E ML SILT with sand, light olive brown
3 (2.5Y 5/4), moist, very soft E
1k lcvE ]
3 5 26.4 E
E 596.3 85
3 CcL CLAY, dark yellowish brown (10YR E
4/8), very stiff, few sand and grave! £
10 clasts, trace manganese oxide E 505
e nodules CME biocked by long
E a 18 ‘| imestone clast at 11.5 feet £
SPT refusal at 11.8 feet with
5=ISPT)\38/3"f 0 5930 118 138/3". Continuation of 3
4 borehole description on rock [
log.
15_2 E 590
20 _ §-585
= 560
E i E
30 F575

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

ZMACTEC

Project Name and No.:NuStart - Beliefonte COL Project; 6468061299
WA

William Letns & Associates, loe.

ROCK LOG - Boring No. B-1079

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 15337424 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 O.D./11.5 feet Vertical A. Tillery . 5/24106
7
Y 51007
e . . . h
= 3 > > |z Reviewed by /Date _PSC 5-¥-Q7 (Lev. |
o = 2 35 |55 =] c
< o % [ Ac% £ o &S ‘5% g £
g = o (=) T~
SlZlalg|5|5125|815085 | 8 :3
o) =3 |3 = fTol=1L2a 20 [0 N Lne
zle|xR|=2iajef|368oo | o Lithology Remarks
E LIMESTONE (micrite) with interbedded shale; First core run begun at
E 3.5 micrite is medium gray (N5) and shale is dark gray 11.5 feet.
1 35 100| F |R3 (N3); fresh; medium strong; micrite is medium
k grained; shale beds moderately thin; 10% shaie Good fluid retures
15 milky gray, 2900 psi - 580
= - 15.5-17 feet: shale rich zone down pressure -
[N EET LIMESTONE (micrite) with interbedded shale;
5.0 micrite is medium gray (N5) and shale is dark gray
(N3); fresh; weak
20 F |R3 =585
3 |88 g8 Dritlers using circulating |
5.0 mud tub
; ==l ]
25 e ) . . - 580
T - 25 feet: increase in shale beds to 15%, micrite
-E very fine-grained, very closely spaced incipient 3
L fractures, locally healed with caicite 3
4 [281400 =
g 5.0 : -
| =
o
30 F-|R3 ::', -575
-l =
—— - 31-32.5 feet: zone of faults (minor) which exhibit
5.0 T prominent slickensides, indicative of bedding 3
5 50| 7 T paratie! slip, 10-20° 3
-
35 =570
- | ] =
5.0 ] ]
6 50 84 .
40 F |R3 B 20.P 565
- 40 feet: increase in shale beds to 20%; locally Good fluid return
erratic and bioturbated
5.0 ]
17 50 96 3
1]
T =
L1
45 :::l - 560
I.-L]
==
L -
5.3 L0
8 | == (100
: 5.0 :::
3 =
== 555
50 F IR3 _E
e ]
1
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GP.] WLA.GDT 4/24/07
Project Name and No.: NuStart - Beliefonte COL Proiect: 6468961 299

4/ MACTEC WLA—

Willusm Lettis & Associaes, inc

ROCK LOG - Boring No. B-1079

5 -
T © Z |2 '€
gl 1zl Bl sl 282 5
f= o b=t T.e ks; =
at 3 @ s | 2|0 E28 20 3] Litholo o2
|l R|s|p|e-|5B5300 |0 ithology Remarks
E 5.0 T [ [Bj, 10, St,
19 |50|% | o :
]
E - 3
o Fl- 54.4-55 4 feet: bioturbated zone
55 = . . o =550
= - 55 feet: increase in shale beds to 25%, micrite is
E —— light gray (N6) f
ERT ‘5‘_8 94 || -57-59 feet: shale rich zone
i LIMESTONE interbedded with shale; limestone is
60 F |R3 medium light gray (N6) and shale is dark gray (N3); - 545
fresh; medium strong; occurrence of green A
hydrocarbon residue on shale beds
E 5.0 By, 5 ]
31 50| % SRo, P, -
poor fil
; - 64-69 feet: regularly spaced minor faults or
65 i) brecciated zones 20-30°, poorly developed =540
12 |70 L8 slickensides, poor core recovery. 5 to 10% shale, -
- with wavy beds spaced at 0.05 feet.
40 a
413 20 70
70 F [R3 - 535
E YR EA ]
I 14 50 90 =
75 LSR =530
; IBj, 5. PI 3
S_m, poor
E §—1 it =
315 50 100 3
80 F |R3 =525
16 |21 06 i ]
] 50 - 82.2-85.5 feet: very bioturbated -
85 =520
' ga, 20, P, ]
m =
E 5.0 lickensides,
E 7 5_6 100 rake=70 =
90 F [R3 515

Page 2 of 4



ROCK LOG_MFC _WLA_REV BELLEFONT 03-18-07.GPJ WLA.GDT 4124107

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

AMACTEC WA

Witlium Letus & Associates, inc

ROCK LOG - Boring No. B-1079

(feet)

3 o
= o z |z T
gl 13l Bl 1. |28 |3 5
=] g ¥ | o e | = ol D2 |22 B =
228251 8135 21888 |3 i
Cle| ¢ 2|2 |a|cf3)58a8 |6 Lithology Remarks w
3 48
318|50| % -
95 =510
s -5—2 =
319551100 )
100 F |R3 - 505
i 20 g_% 100 Good ﬂu_id return, milky
E gray-white 3
E - 103.8-105 feet: shale bed -
105 LIMESTONE (micrite); medium gray (N5); fresh;
E weak }
E B, 20, P, =
21|32 08 S calcid : ]
- - [ coating
IBj, 5-10, 3
Dot - 109-110.8 feet: shale bed
110 F [R3 8. 10, PI, . 495
ISI-Ro Driller replaces water
= pressure gauge 3
E LSR -
49
12 |5g| %8 :
; - 114-115 feet: shale rich zone
15 LIMESTONE (micrite) with minor shale interbeds;
= micrite is medium light gray (N6) to light gray (N7) 3
; and shale is medium dark gray (N4); fresh; weak; =
23 129100 beds dip ~10°-15°; shale beds wavy with diffuse
- 5.0 boundaries; 10% shale -
120 F |R3
} 24 50 100 3
125
i Driller replaces mud tub
3 25 5.0 fluid 3
: 50 100 -
130 F RS LIMESTONE (micrite) with interbeds of
: wackestone; micrite is medium light gray (N6) to 3

Page 3 of _4



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07 -

ZMACTEC

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

ROCK LOG - Boring No. B-1079

i
Willizen Lotns & Assncraees. e

(feet)

S =
g 2 2 2 |2: |5 .
Sls|8lalz|sl o8 |22 |8 g
£ > 2lz|z22 8l |8 2 ®
S c|8|215|8|35 28488 |3 &
a 3 L) = I =T B~ e =L )] ) B vi]
|| |2|a|sl|5ESEc | o Lithology Remarks
E 5.0 100 medium dark gray (N4) and wackestone is medium
E 5.0 gray (N5); fresh; weak; diffuse relic fossil/oolite -
pods 3
135°
- ig =
3% |50]100 1
. I [Fa. 15, PL, . -
Sr;, o - 139 feet: color change of wackestone to medium 465
rake=| ¢ -
140 F RS light gray (N6) Driller replaces mud tub
; LSR| fluid )
5.0 3
128 150|"00 1
145 e et L - 460
LIMESTONE (micrite) with minor interbedded
E shale; medium dark gray (N4); very fine grained, 3
| 5.1 10% shale beds -
; 50 100} F [R3 -
150 Boring terminated at 150 feet 3
E NOTE A: Water levei data
k Date - Depth (below ground surface) 2
; 8/24 - 3.2 feet 4
155
160 -
165 5
1705

Page 4 of 4




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

WA

i
William Lelis & Associates, Inc.

HMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 64@9061 299

SOIL LOG - Boring No. B-1080

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 (Priller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 45 615.8 feet See Note A 4/25/06
Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical M. Osborne 4/26/06
5 gz MMMM! TYEF
o3 : ] H ~ < B ]
= 2 | 5 8 §|=| 2 Reviewed by / Date pfc 3-03-0 /
$ > oL € £ B =
< =3 D= | Q - & > | © o
s|l2le|Egicq| Q|- ]| B|5F T
BIElE|8z85/8|512|2|58 53
QIS S| S 2|ecl2l2|8|2|82 615.8 Lithology 00 Remarks (T
OyKlcme " oL sandy CLAY, brown (7.5YR 4/4),
E 1 6148  moist, very stiff (Fill) 10 £ 615
SPT 14 GC 141 clayey GRAVEL, brown, moist to dry, 18 1 foot: soil core refusalona £
3 o | 2t |156 S5 \UMedium dense (Fill) = dry white limstone clast (1.5 E
31 poorly graded SAND, gray (5YR 5/1), inches). Advanced SPT E
3 moist, very dense, sand is angular through interval. 2
(Fill) E
5_ ICME 36 | 6.1 cHEL 610.4 5.4 _
3 : CL CLAY with sand, yellowish brown E 510
E (10YR 5/6), very stiff, occurrence of 3
limestone fragments and manganese E
3 nodules increase with depth
(possibly Residual) E
E 607.4 84 E
CME CL CLAY, yellowish brown (10YR 5/6), E
E 4 12 moist, stiff, trace manganese E
10 38 . gosg__ Nodules (Residual) 100 _| Auger and SPT refusal at 9.9 £
PINS0M"A O | feet. Continuation of E
3 5 borehole description on rock E 605
log.
15 3
3 £ 600
204 ]
E - 505
25 3
E = 590
304 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
ZMACTEC WA ROCK LOG - Boring No. B-1080
William Lettis & Ass ues, Ine,
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) / CME 45 615.8 feet See Note A 4/25/06
Casing Size and Depth ] Borehoie Inclination Logged by Date Completed
HW: 4.5 inch O.D./ 9.1 feet Vertical M. Osborne 4/26/06
A rtle 2 250
- 3 N e |z | 2 Reviewed by /Date _ DSC_ 51707
= =3 S = L=
sl 8|2|5|5185c882 |5 2§
100 gle|R|{2|3|ed|5[9ad |o Lithology Remarks W<
1 121775 [sW]R3 Bj, 510 LIMESTONE (packstone) interbedded with shale; First core run b t
20 k510 packstone is medium gray (N5) and shale is dark 05 feat  InbEQUNAL 605
; a gray (N3); slightly weathered; medium strong; wavy | gg.24 6 feet: Good :
to planar laminations to fine bedding; shale beds fluid return. downhole
are 0.1-1.5 inches thick with spacings of 1-6 inches pressure 560-650 psi 3
2 |42 |74 |sw|R3 . , ]
5.0 - 13.8 feet: vertical stylolites, color grades darker
15+ Bj, 10, Pl -
i, 8, Wa =
e}, 12, Wa 600
Bj, 15, St ]
St Ti 3
E j, 15, Pi . X . ; : . n "
i3 %(g_) 88 | SW|R3 3 Ts ) i 18-23 feei. Eoimblis_m_a—ll_dls*sci!ved shell g_h(ftj -
) JI Ti LIMESTONE (packstone and wackestone) 3
20 . .?', Pl interbedded with shale; limestone is medium gray
B 10, Pl (N5) and shale is dark gray (N3); slightly - 595
I, Ti weathered; medium strong 3
o 5" |y | - 21.6 feet: 0.05 feet thick shaly zone with clay
E BJ. 10, St infilling, appears to be thin metabentonite
5.0 SWIR3 LT - 19.2-30.5 feet: shale beds are 0.05-0.2 feet thick, 3
34 50|82 UAAL subhorizontal (5°-15°); irregular calcite crystal-filled
25 4 lay infill vugs 24.6-35.0 feet: Loss of [
I 10, S, fluid return 590
Bj, 10, St 24.8 feet: lost fluid
E S1, Ti return and did not 3
1o recover =
; haly infill
4.8 SW j, 5, St -
15 |50|% R3 ST
30- Bj, 15, PI :
g!’ ;(') - 30-35 feet: fine to laminated beds, wavy
i R - 585
IWa, SI, Ti
Bj, 10, St, .
: St Ti
E 36
6 37 92 [SW|R3 ]
8i. 20. st, - 34.2 feet: shaly zone 0.1 feet thick with clay ]
35 Dhyishaly infilling
E nfill 34.5-34.6 feet: metabentonite - 580
E Boring terminated at 35.0 feet
NOTE A: Water level data
: Date - Depth (below ground surface) 3
3 4/27 -9.0 feet
8/14 -9.0 feet
40 5 3
=575
45+ 3
E =570
50 3
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 64@?061 299

WA

William Lettis & Associates. Inc,

SOIL LOG - Boring No. B-1081

Driliing 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 Vettical A. Tillery 5/10/06

ey ey
E <& ot s 37 5O
2 S , e
L] ] - | 2 I b A
= 0| 2 5| =| @ Reviewed by / Date DiC 3 (3-Q7
8 Seg S E|% -
< Flo= e | S| gl o xl8 IS
s|8 2| ES(SBl L Bl 82 P
SIE|B| 82|86l Els|2|2|E8 5%
dle| 5l 22|88 =1 & || £33 ; we
| G| oo |eE| = | T | 0|5 |[A2] esy Lithology 00 Remarks =
0 E CH CLAY, strong brown (7.5YR 5/8),
moist, very stiff, few organics . =625
3 SPT 1 used a 24 inch E
3 /|SPT & 14 sampler. Remaining SPT
E 1 9 samples taken with 18 inch  E
sampler. 3
SPT 3 3.5 feet: color changes to yellowish —
2 7 10 brown (10YR 5/8),
11 | 6208 __ __ 49 3
E CH CLAY with gravel, strong brown 3
sia7  (7.5YR 4/8), moist, very stiff, trace 6.0 E620
10 cA|  sand T :
1/15PT 12 |18 CLAY, strong brown {7.5YR 4/6), 3
E 3 15 moist, very stiff, few organics
E - 7.3 feet: sand stringer, reddish E.
E yellow (7.5YR 6/6) 3
3 Aspt 4 - color changes to light bluish gray 3
/174 | 8 |14 (Gley 2 7/1) :
103 11 3
E 847 1.0_ =615
SPT| 3 6 CH | 6142  CLAY with gravel, yellowish brown 11.5_| SPT refusal at 11.5 feet.
\ 5 \10/0" (10YR 5/6) mottled with gray veins, Continuation of borehole in  E
moist, hard, gravel is light gray (5Y rock log.
E 7/2) 3
154 3
3 610
605
257 3
3 £ 600
303 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

WA

William Leuis & Associates, Inc.

ZMACTEC

ROCK LOG - Boring No. B-1081

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 5/9106
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5inch O.D./ 11.5 feet Vertical A. Tillery 5/10/06

LA A -
Dt 3 TVIT
% 3 > | = £ Reviewed by / Date psC 9- ‘% -Qf
b = 2 S |55 | 2 g
i’ o 5 a % |s o %‘ %‘E_ % '%
- > £ D! S = =
51812 5515528482 |3 83
Cleglaegls|2|5|cs adlao | o Lithology Remarks ue
E 17 MW{R2 LIMESTONE (micrite) interbedded with shale; .
1|35 0 |to |to limestone is very light gray (N8) to light gray (N7); 11-14 feet: core is ]
3 : SW|R3 moderately weathered to fresh; weak to medium brecciated due in part
strong; many vertical and horizontal fractures; mechanically 3
,\B o flimestone is medium grained 14-15 feet: drilling
BT ol lswlre Al - 11.5-26.5 feet: shale is 0.01-0.3 feet thick, sauipmentproblems ¢ &
2 155156 |oF|fo 8. 10, P, irregular bedding planes; limestone mostly very fine
| ) R3 grained with moderately spaced 0.1-0.3 feet zones =
of medium coarse grained layers; 25% shale 450 psi down pressure
- 18.5-33.5 feet: all fractures occur along shale 3
20 Basl |
|l .
; 49 sw|R? B oo good fluid return . 605
3 150| % jtoF|lo S, si
: R3 |_bed -
B, 20, 8m|
: i - 22.6 fest: 2 inch zone with slight brecciation
Sm
254
R2
3 4 |22]100|SW o 600
5.0 toF R3
E | - 26.5-33.5 feet: shale is 2-25 mm thick, 15% 3
B). 10, Sm shale 3
E Pl, shale
ayer -
30+ ]
R2
35 % 92| F |to 595
E ’ R3 4
E Boring terminated at 33.5 feet. 3
351 -
: NOTE A: Water level data - 590
Date - Depth (below ground surface) .
E No Data
40+
: - 585
454 ]
E - 580
50 1
=575
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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; 64§_§961299

I/

#MACTEC LA SOIL LOG - Boring No. B-1082

William Lewis & Assodiates. Inc.

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 (Drilier) 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
7 N
E S /7%7/ G 3TTOF
o3 Pl g N 12677
= 2| 5 8 5| =|2 Reviewed by / Date DIC %-13-Q /
2 S £ E| 5 c
< [ S T - o | - @ > | @ S
ciel o | o (oml Q| 21| 2| 8H s
El1B| B | 82|85 B|c|2|2|E8 83
g 3| 3152|2228 |3 82| an Lithology 00 Remarks w=
S 18288 n ASPHALT . n_02
E o silty SAND, yellowish brown (10YR E 620
{ Jlspr a2 6/8), moist, ioose to medium dense 121~ SPT1 blow counts not
_ 1 * 18 (Fitl / recprqed due to rig geologist E
: CLAY, yellowish red (5YR 4/6), omission E
3 moist, stiff, some gravel E
; 3 '
/35T 4 |18
E 7
5 6157 53
CH CLAY, reddish brown (5YR 4/4),
E 5 moist, stiff to very stiff
3 /|SPT 4 18 - 6.0 feet: color changes to mottled 3
‘g 3 12 6135 brqwnish yellow (1 QYR 6/6) and 75 Auger chattering E—
E - white (10YR 8/1); manganese : SPT and auger refusal at 7.4
3 nodules feet. Continuation of E
borehole description in rock £
E log. 3
10 3
3 £ 610
153 3
3 - 605
204 3
3 E 600
254 3
3 595
303
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

4MACTEC

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

Willism Lettis & Associates, bnc,

ROCK 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") 15632535.4 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
Casing Size and Depth Borehole Inclination Logged by Date Completed
- HW:4.5inch O.D.7 8.4 feet Vertical , )Vl Osborne 5/12/06

Wﬂg IV
= 3 > z |z, § Reviewed by / Date DS(« 5-1%- (37
2 > £ EREE g
E §' gz; = E’ Els 2 § % 'EE % %c
Bl S| §|2 |8 2|25 25438 | ¢ ¥
Sl eglelrlzs | G|el SR80l (4] Lithology Remarks W=
k EVV:’I gg LIMESTONE (wackestone); medium light gray (N6)
VYRR to medium gray (N4) with olive gray (5Y 4/1); )
T, (18], slightly weathered to completely weathered; good fluid return, brown £
10- 45 SWiR3 medium strong 3
- 8-8.4 feet: soil-filled cavity, several clay filings
; - 10.8-12.9 feet: soil-filled vaid, contains medium =610
_ stiff clay =
0.9 cw - 13-16 feet: soil-filled void, contains medium stiff -
b u.9 cla -
. 2 |50| 10 Y ]
E LIMESTONE (wackestone) interbedded with shale; down pressure 800 psi, 605
E SW|R3 medium light gray (N6) to medium dark gray (N4); good fluid return, brown [
completely to moderately weathered; medium 3
cwW strong; fossiliferous packstone interbeds; sparry
3 45 21 structures -
5.1 -17.8-19.2 feet: highly fractured zone, shale beds
20+ MW highly weathered, iess than 0.1' clay infilling
E between beds = 600
R3 ]
BHTV -
14 |20 90 [Mw
257 NG BHTV and NG analysis
E were conducted over =595
p M-266feet clayfiledvug_ 7| the length of cored
E F IR3 LIMESTONE; crystalline, medium light gray (N6) to .
medium bluish gray (5B 5/1); fresh; medium strong;
35 |221100[SW [\white calcite crystals along break_ _ _ _ /] ]
30- 5.0 toF LIMESTONE (packstone) with calcareous shale  _
interbeds; packstone is medium gray (N5) and |
sw I Bi. 6. Pt Vshale is dark gray (N3); fresh to slightly weathered; | =590
Ro. i mediumstong _ ! 3
R3 B, 20, LIMESTONE (micrite) with calcareous shale
E Wa, Ro, Ti interbeds; micrite is medium gray (N5) and shale is
E 5.0 dark gray (N3); slightly weathered; weak to medium 3
6 |£5|100|SW strong; fossiliferous, shale beds increase with
35 ' depth
- 33.3 feet: calcite vug 585
E , | LIMESTONE (packstone), medium gray (N5);
3 A fresh; medium strong; mainly subhorizontal 3
5.0 5 18 P stylolites; sparry crystalline structure throughout 3
7 50 100 Ro, Ti
405 - 37-43 feet: subvertical fracture and several vugs
= healed with calcite - 580
. F |R3 ]
5.0
45 8 50 100
- =575
SHALE; interbedded with packstone; dark gray 3

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 Proiect: 6468061299

Z4MACTEC

William Letis & Associates, Inc.

ROCK LOG - Boring No. B-1082

=3 3 zlz E
o e Z | & <
Lozl lelel a2 283 5
S = o T €2 o ® =
Cleg|le|=|=!H|ed|363a8 | & Lithology Remarks H=
E C 1 (N3); slightly weathered; weak; moderate to 850 psi down pressure, E
50 extreme bioturbation good fiuid return, gray
{5 |80
50 - 50 =
R2 =570
10|20
55 - 5.0 LIMESTONE (packstone) interbedded with shale;
b 8, Wa packstone is medium dark gray (N4) to medium
Ro.Ti bluish gray (5B 5/1) and shale is dark gray (N3); - 565
E R3 fresh to slightly weathered; medium strong; caicite 4
mineralization occuring along shale beds; 25%
E shale 3
3 5.0 ] SHALE interbedded with wackestone; shale is dark
11150 R2 gray (N3) and wackestone is medium dark gray
60- to 8l 65, (N4); fresh to slightly weathered; weak to medium -
E R3 Wa, Ro, strong; extreme bioturbation . 560
po-609
E | SHALE (calcareous) interbedded with limestone
E (wackestone and packstone); grayish black (N2); =
; 50 slightly weathered; weak; localized fossilliferous ]
12 ﬁ R2 beds; 40% limestone
65 Bj/Mb, 75, ]
E MWa, Ro - 555
E 50 - 68.4-69.4 feet: shale beds thin to laminated,
13150 R2 dominated by wackestone
70+ : -
: - 550
314 g—g R2 - 73.5 feet: limestone color shifts to medium gray PVC:4inch O. D.
- : (N5) installed after drilling for ¥
75 - 74 feet: fossil rich bed 0.2 feet thick BHTV test
Boring terminated at 75.0 feet
- 545
3 NOTE A: Water level data
Date - Depth (below ground surface)
8/17 - 13.2 feet 1
80 -
- 540
85 ¢ -
E -535
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

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

Wiltiam Leuis & Assaciates, Inc.

SOIL 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") 1632571.1 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 5/11/08
Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical 3 _J. Hoeft 5/12/06
[ -
- = o 6 P~ p "r( 1"/?
3 STz Myl Rl 5TY
& pogll R} g . -
= o | o8 sl=|2 Reviewed by / Date DIC 3-13- ¢/
o S|l 2 El 5= [
= |l o= |2 Sl ZJ|l o =g : k]
|2 e ES|1e S| 8|8 |2@ T
slBle | ggi8g 8| &|e|e|EQ 58
dlel 5| 221388 | £ | 5| &|398 ; we
h|l o | DB igE| S | |05 |02 g5 Lithology 00 Remarks
0— ML 1 6148 n SILT, very dark grayish brown (2.5Y 0.2 615
E cL 3/2); wet; very soft; contains organic
5135 | matter; saturated (Fill) 15
3 ML | s130 | CLAY, brown (10YR 4/3); moist; stiff 20
1R CME 6.4 CH to very stiff, medium plasticity
E 1 ’ SILT with sand and grave!; dark E
3 yellowish brown (10YR 3/4); dry E
3 CLAY; brownish yellow (10YR 6/6);
dry to moist; hard; high plasticity 3
53 =610
C';_"E 25.8) 12 CHE
10-; - 9.8 feet: includes highly weathered £ 605
limestone pebbles of size varying E
E from <0.05-0.25 feet diameter
1 CVE 19.2
3 3 - color changes to light yellowish E
brown (2.5Y 6/3) around weathered E
3 - limestone pebbles, predominantely 12.8-13.8 feet: soil sampled E
3 ‘SET S0/5"1 5 gravelly clay below 11.5 feet by R. Lantz/Enercon P
E SPT refusal at 13.4 feet. 3
E Driller advanced auger to E
153 s e — 150 1 15.0 feet. Continuation of  F600
borehole description in rock
E log. 3
20 £ 595
25 - 590
3 ]
3073 585
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 312/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

#MACTEC WA

William Letns & Associates. Inc.

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; 6291351 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
G s VT
= g z |z = Reviewed by / Date DSC 5l 5 g/
g > g 2 28|32 5
£ o g ol g |E|ls0 é" %‘ %ﬁ_ 8 %
= = 3 = —
o =1 (] o = L= |2 L@ 3 : e
¥ |l | 2|3 |H|er|5[68ca |0 Lithology Remarks
BT 10T es [SW(R2 LIMESTONE (micrite); medium gray (N5) with dark 600
1.0 to Fi— gray (N3) to grayish black (N2) bands; fresh to . .
laive, 0, slightly weathered; weak; strong HCL reaction 16 feet: Good fluid
{Na Ro, Ti Letqrn throughout -
. oring
3 2 1801400[SW|Ro j ]
E 5.0 toF Birve, 10, ]
(Wa, Sm,
2 Imi .
20 S\iI/Me. 30, - 20 feet: Fossils visible along fractures 595
PA fa, SI, Ti -
; im0, -
Wa, I, Ti A
" 5.0 I Bifvee, 15, 4
13 |25 |00 | a8
Bj/Me, 5, 3
25 WVa, 8I, Ti - 590
sw
toF R2 -
Bj/Me, 5, 2
Wa, SI, Ti
3 5.0
4 5.0 100
30 I BiftMe, 15, [~—] =585
MWa, Sl Ti .
152200
/BJ;MZ.I 10 - 34 feet: Slight stylolitic features
35+ - Sh - 580
SW
toF R2
E 5.0
6 (=100 |4
| 5.0 lBi/Me, 15,
PA V\Jla, Z‘l. Ti
40- =575
/Fyrwe, 15, 4
a, SI, Ti
B ) ]
; 5.0
37 50 100
455 .. =570
[BiMe, 15,
SW R2 V\Jla,gl, Ti
toF
E 5.0
38 |50]100 | ]
[Bjve, 10,
50 Wa, S, Ti - 565
39 50 100 -
[ IBifMe, 15,
55 - 560
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ROCKLOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 646809\1299

JMACTEC

WLA

Witliam Lenis & Associates. Inc,

ROCK LOG - Boring No. B-1083

5 -
= 3 =
g 13| |8 NREERE 5
sl2121812|8|22/8E |g8 |3 T~
&lc| 81251562/ 218-188 13 %%
clegle|=|=2|&|£2 218388 3 Lithology e
55 Sw Wa, S, Ti 560
to F|R2 ]
" BifMe, 10,
E 50 Wa, SI, Ti
E 5.0 3
60 - - 555
i 5.0
3 5.0 3
65 4 - 550
[ [Bitve, 10,
5.0 Wa, S|, Ti -

5.0 .
70+ =545
3 BiiMe, 5, =
E 4.0 rv{/a/:l. s, -

4.0 m - 73.2 feet: Thin (0.1-0.2 ft) wackestone beds with
visible fossils; has color of grayish biue (5PB 5/2)
75 Boring terminated at 75 feet 540
E NOTE A: Water level data ]
< Date - Depth (below ground surface) -
5/15 - 6.8 feet
5/16 - 5.4 feet
80+ 5/17 - 7.4 feet -535
| 6/24 - 7.2 feet
854 - 530
a0 - - 525
95 520
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

14

1

WLA

William Lews & Assaciates. Inc.

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 646 061299

SOIL LOG - Boring No. B-1084

Boring Location Coordinates: AL State Grid (ft)

Drilling Method Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532586.4 N; 628991.9E 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
Sampling Method Borehole Inclination Logged by Date Completed
SPT / UD Shelby tube Vertical . J. Hoeft 8/9/06
A G o T
35 o e 5787
= 3 PUNE ~
= 5] 8 Elsle Reviewed by /Date _ D5 C 2 (%~
g 2| 8¢ FREERE: 5
£ Elesla 81218 =18 2
(228818 S| 8| | 8|50 8o
S| e g- gz |8l & ¢ ] S | 8 R
ol & | L jeBl 8l 2| &|5|Y . we
B G| DB |leS| = | | S| 35|22 s14s Lithology 00 Remarks
0 3 MH SILT with sand, dark yellowish brown E
E 5138 _ (10YR 4/4), dry to moist, stifftovery 10 3
i /lspr| B MH \_stiff, few organics (Fil)
3 1 10 [14.4 SILT, olive brown (2.5Y 4/4), moist, 3
E 10 612.3 _ very stiff 25
3 SPT 2 CH CLAY, olive brown (2.5Y 4/4), wet, 3
5 3 1144 stiff to hard, moftled with yellowish E
5 red (5YR 4/6), trace manganese =
nodules
59| |YP 12 £610
E 3 3
SPT| O - 6.0 feet: becomes light olive brown ]
/la| 5 |13 (2.5Y 5/4) 3
E 75/1" 607.2 76 | SPT refusal at 7.1 feet. E
Auger refusal at 7.6 feet. -
Continuation of borehole
description in rock log. E
104 - 605
600
- 505
£ 500
30- E 585
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

ROCK LOG - Boring No. B-1084

William Leius & Associaies, Inc,

Driliing Method . Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1632586.4 N, 628991.9E 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 ., Hoeft 8/9/06
Nt 3107
a - 2 -y
=l |3 . > |z | E Reviewed by / Date _DSC. 9~ 13- Q7
V1Bl s el JaiE |28 ]2 8
= = > =z T.e =] T
HE I EH PR £%
[a) =] L] ° s | iol=20 20 [ . e
Fle|R|2|a|ler|3SBS60 | O Lithology Remarks
E LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is 3
dark gray (N3), slightly weathered to fresh; medium
E 5.1 stron =605
103 1 135 |37.5|SW|R3 9 o , good fluid return
’ - 7.6-12.7 feet: closely spaced bedding joints, dip -
5°, wavy -
E - 7.6-17 feet: shale is < 0.03 feet thick with spacing
E of <0.2-0.5 feet, rip-up clasts
[ Bi, 5 Wa,
15+ 2 ﬂ 81 “"S‘" i Wa =600
i 5 Wa,
5.0 s’L E 3
- . swe| | CIMESTONE (packstone) with caicareous shale ]
S1, Ti interbeds, packstone is medium bluish gray (5B
5/1) and shale is dark gray (N3); fresh; medium .
strong
20 - 5.1 ) . . . - 595
3 100 - 17-36.6 feet: shale is < 0.02 feet thick with
5.0 : .
spacings of < 0.2 feet
B, 5, Wa, : ]
S’L 3 & good fluid return
25 48 " 1Bj, 5, Wa, = 590
4 50 95 L, Ti
F iR3 B
E 53 - 585
303 5 49100 - 30-37 feet: wavy styolitic pressure solution
features 3
35- 5.0 - 580
; 6 55 96
good fiuid return
- 36.6-45 feet: shale is 0.01-0.2 feet with spacings =
F IR3 of <0.2 feet, wavy, rip-up clasts
407 7 1511400 78
5.0 - 40.2 feet: round rip-up clasts, 0.1 feet diameter 4
Bi, 20,
Wa, St, Ti - 44 feet: slickensided and mineralization along
45 - 8 4.8 9| F |R3 (" 18j, 5, Wa, fracture surfaces, distinct rip-up clasts : - 570
i 5.0 St Ti, - 45-50.3 feet: shale is laminated to 0.1 feet thick .
nineralizaten with spacings of <0.4 feet, wavy, rip-up clasts good fiuid return
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

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

HMACTEC

William Lents & Associates, ine.

ROCK LOG - Boring No. B-1084

Depth (feet)

Run No.
Recovery / Cut
% RQD
Weathering
Strength
In-Situ
Testing
Lithology
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Lithology

Elevation

(feet)

504

N
3
w

N
o

60 -

65-

70

75+

80

85 -

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

- 560

-530
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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

ZMACTEC WA

William Lettis & Assocrates, k.

s SOIL LOG - Boring No. B-1085

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
Sampiing Method Borehole Inclination Logged by Date Completed
CME Vertical ,_J, Howard 7/8/06
T T il 1
= |3 e
= °§ Ug § g 2 Reviewed by / Date DSc. 3-13-4 [
£ Fl8E o 1218 x]a s
slele|tgleg S R|C| 8|5 P
SlE| Bl 85|85/ 81s5|8|2|58 83
O3 3| Sa|LE 1% |82 |32 ens Lithology 00 Remarks we
0 cL CLAY with sand, brownish yeliow E
E (10YR 6/6), moist, medium stiff to
SPT 2 stiff (Residual) _
3/ 4 | 8
E 4 E
T lser] 2 o
E 5 2 112 E
E 3 E
5 SPT refusal at 6.9 feet. E
E Boring was terminated at 6.9
1 ASPT| 2 9 feet on hard rock Limestone E
3 1 13/8" 601.6 69_ | mistakenly believedtobea £
3 Boring terminated at 6.9 feet concrete utility service line.
Another boring (B-1085A) E
3 was drilled 5 feet away
E where hard rock Limestone [ 600
E was encountered at 8.3 feet
with no soil sampling. 3
103
595
153
£ 590
203
3 £ 585
=580
304 F
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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

ZMACTEC

Witliam Letls & Associates, Inc.

SOIL LOG - Boring No. B-1085A

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
] Rotary Wash/ NQ core (3") 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
. - Aol 31707
== NGO 2.0 -0y
z ; Ué 8l=z!2 Reviewed by / Date pPsC 3-13-0 f
g l—>-‘ % = e g = ‘g > [ S
slel e | 2232 |8 |C|8|5g B
Bl2 B 82|86/ 2|8128|2(%2 5%
g' Sl 815 2 |EEl2 | 218|582 608.2 Lithology 00 Remarks we
E £ 605
5' Soil sampling not conducted. Refer Boring located 5 feet from -
3 to B-1085 for soil profile. B-1085.
3 5999 83 | Rock coring begins at 8.3
3 feet. E
104 -
3 £ 595
153 3
- 590
20-
3 - 585
253 3
3 E 580
30

Page _ 1 of _1



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

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Proiect: 64689]2_1299

William Letus & Associntes. Inc.

ROCK LOG - Boring No. B-1 OBQ\

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3") 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
Casing Size and Depth Borehole Inclination Logged by Date Completed
NW:; 3.5 inch O.D. / 8.3 feet Vertical J. Howard 7/8/06
. 57
= 212 M
= 3 z |2 = Reviewed by / Date PIC 5-13-C /
3 N 2 3 |55 |3 c
Sl flalslel.olBE |£5 | & g
£l =z 3 £ | 2lz S|E | €& 2 ®
Els|5|2 8 22528422 |8 | g8
clelx{zs|a|=efl5a8&a | o Lithology Remarks =~
| LIMESTONE (micrite) with calcareous shale 8.3 feet: Hydrocarbon
3.1 SW interbeds; micrite is medium light gray (N6); fresh odor appeared shortly
104 1 |33 8 | F|R4 | Bi.o. P to slightly weathered; strong; trace bioturbation and after coring began.
; ) Ro, Ti shell fragments
- 8.3-15 feet: shale beds are thin to moderately thin
- = spaced 0.1 feet apart 3
Bi.5PL | D .
E ISl, Op - 12.5-12.7 feet: brecciated zone i .
48 sW i s pl Boring terminated early - 595
42 (55|90 |or|R4 S\ op - due to strong ]
15 ' hydrocarbon odor
which appeared shortly F
E B 18 Pl after coring began 3
0, Op
: Boring terminated at 16.5 feet. =
=590
NOTE A: Water level data -
Date - Depth (below ground surface)
20 No Data
E - 585
25-
- 580
30+ 3
E =575
35+
- 570
40 4 3
E - 565
45+ 4
’ - 560
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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: 64@9961 299

ZMACTEC WL+

William Letus & Aseociates. Inc.

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 . Hoett 6/13/06
: - S N B 7
g S /ﬁ&/%é; F7eF
= 03 ﬁ’ H 3 2 Reviewed by / Date D S(, 5’ (3 -1 {
g 2|89 | E| £ c
£ Flegsla 8121 8| =18 S
clel o geiST| QI 21| 815G 2
SlEle|gsiggls|e€|B]3]|EQ 58
Sls| | £2 (88|82 |5|£|38 ; we
sl G| oaleEf 22|63 |w2 607.2 Lithology 0.0 Remarks
03 cH CLAY, yellowish brown (10 YR 5/4), 2
moist, soft, few organics, few chert 3
2 gravel, trace manganese nodules 3
PR 2 |18 2235 |esz :
4 £ 605
] 4 é
/10T 5 |18 (184 |cHe -
5 :
= E
SPT 5 - becomes stiff, yeilowish brown (10 E
3 3 7 18 YR 5/6), mottled with bluish gray (5B E
8 s997 _ 6/1) streaks, chert gravel and 7.5 _| Auger and SPT refusal at 7.5 £ 600
3 PT 2L \ manganese nodules / feet (blow count 12/0"), E
3 L4 Continuation of borehole E
3 description on rock log.
10 3
_ - 595
2
153 3
E - 590
3 - 585
25 3
3 E 580
30- i

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

ZMACTEC WLA—

William Lettis & Assochates, fnc.

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") 1633155.7 N; 628520.7 E 75.3 feet
Drilling Contractor (Driller) and Rig ) Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CMES50 607.2 feet See Note A 6/13/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 8 feet Vertical _J. Hoeft 6/13/06
e 3717
) 3 z |z, | E Reviewed by / Date _DSC $-13- 07
3 3 2 3 128 | 2 s
cls|8lalElal.el5lE (52|38 g
=] = = =
§lc| 81218 |2|185|2388 |3 58
a| 3 @ sSllolEl28l 20 @ . ol
¢4 o R s lo|leF|5 B8 aan (] Lithology Remarks
E LIMESTONE (micrite) with interbeds of calcareous .
"B 10, shale; micrite is medium gray (N5) and shale is Fluid return good
34 |3Blgr5 Wa, SI, Ti dark gray (N3); fresh; medium strong throughout boring
E 40"
10 - 7.5-15 feet: shale banding is 0.05-0.2 feet thick 3
3 F |rR3 with spacings of 0.05-0.2 feet .
E - 595
51
4 2 29 100
15+ - 16-19.2 feet: shale is <0.05 ft thick with spacing of -
E 0.05-0.2 feet .
F |R3 - 590
13 |3%400
' - 19.2-31 feet: shale is 0.05-0.15 ft thick, increase
20 in shale bed spacing to 0.1-0.3 feet
E - 585
4 51 100 =
25+ F |R3BHT\ BHTV and NG analysis {
- were conducted over 4
the length of cored
E NG D section =580
5.0 lo, 60, ]
5 5.0 100 vea. S, Ti -
304 Lo, 60, .
Wa. S1.Ti 30 feet: Unconfined 3
] - 31-47.5 feet: shale beds are ~ 0.05 feet thick with | COmPression Test -
- spacings of 0.2-0.3 feet 575
36 |as
46 |55]97 ]
35+ 2
=570
1, |53 ]
7 |E% 1100
5.0 F |R3 e -
40 Bi. x>, - 39.6 feet: calcite layer 0.05 feet thick ]
Sm, Ti,
lslicken-sides .
land
= nineralizatjon - 565
49 -
8 15098 ]
o, 70,
45 - ZWa, SHRo 3
ITi (44.3
145.2") 4
B], 5, Wa,
ISTET, T = 560
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

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

ZMACTEC

William Letus & Associates. bc.

ROCK LOG - Boring No. B-1086

50+

60+

65+

70

75+

80 -

85+

Depth (feet)

Elevation

(feet)

w
©

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

5 -
[§) z |2 E
[} % (=) -g < & g Eg 3
S 19|22 2|E €€ | B
8185 |5|25 28358 |3
Ele | =2 |Bled|Sa8lcaa | o Lithology Remarks
LIMESTONE (micrite) with caicareous shale
9 50 99 bedding; micrite is medium gray (N5) and shale is
5.0 R3 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.
4.5 ‘
10 50 90
R3
4.8
11 50 96
- 60-75.3 feet: shale is < 0.02 ft. thick with spacing
between 0.02-0.2 ft.
First foot of run #12:
deliberate slow drilling
31228100 rate
5.
- 65.2-66.2 feet: less prominent shale sections
R3 - 67.5 feet: gravel-sized rip-up clasts, 0.01 x 0.05
3 4.9 97 rounded, layer is 0.1 ft. thick
5.0 - 69-70.5 feet: less prominent shale section
3 4.1 o
14 | 35 {100 PVC: 4 inch O. D.

installed after drilling for

BHTV test
PVC: 4 inch O. D. set
for BHTV testing

Page 2 of 2
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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
ZMACTEC WA SOIL LOG - Boring No. B-1087
Williait Letirs & Associates. Inc.
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 L.ogged by Date Completed
SPT/UD Vertical ) J. Hoeft 8/18/06
- — 2 I R
E SE Ay Sl 3 7177
o5 : \:'J., : - B i 4
g 2| o8 g|lz|2 Reviewed by / Date  DSC 3-13-C7
@ S| g8 I HERR =
= =l e=le_| 8 o | =!8 <]
clel o] golom @1 21+ | B &G B
BlE| B/ 8585|8528 2]|58 53
a % S S % & 5 ; g 5 3 UOJ a 613 Lithology 0.0 Remarks e
03 MH SILT, fight yeliowish brown (2.5Y
3 6/3), dry, very stiff, trace manganese E
6 nodules E
/PN 8 72|94 |ome 3
3 8 E
3 Aser| 8 - 2.5 feet: reddish yellow mottiing 3 610
5 11 156 soo.s  (7.5YR 6/8) and rich in manganese 35
E 22 CL | soop | nodules 40
3 - PT . E
GC [ | CLAY, reddish brown (25YR 574), o rootusal at 4 feet. Auger ¢
53 £08.1 nmo%:fltlé\slery stiff, trace manganese 42 Continuation of borehole £
3 description in rock log
3 clayey GRAVEL (weathered =
limestone)
% = 605
103 3
3 £ 600
154 __
3 - 505
207 2
E £ 500
25% %
3 £ 585
304

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

HYMACTEC WA

William Lettis & Associates. nc.

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) / CME 85 613 feet See Note A 8/18/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5inch O.D./ 5 feet Verticat i J. Hoeft 8/18/06
Db 57707
24 e
2 3 zlz |2 Reviewed by / Date  PSC %-(3-<7
8 N 2 5125 |2 s
s|s|elg| 2|52 8E 2215 -
8lc| 8|3 |8|2g2l8«d88 |3 29
Cleg|le|x|l=z |a|el|3BS6a | o Litholagy Remarks w=
5 LIMESTONE (wackestone and packstone) with 4.9-35.4 feet: good fluid
E 2.2 : calcareous shale interbeds; medium bluish gray return -
1 26 73 /3’,'313,‘ (5B 5/1) and shale is dark gray (N3); fresh to
E Op. clay slightly weathered; medium strong; strong HC!
ined reaction . 605
swir3 5\’,'91%, NOTE A: Water level data
E lOp, clay Date - Depth (below ground surface) -
104 2 5.0 99 ined 8/19 - 4.0 feet 3
5.0 - 4.9-35.4 feet: shale is <0.05 feet thick with
spacings < 0.3 feet, wavy with rip-up clasts
i - 10.8 feet: rock becomes fresh -
- - 600
51
154 3 i3 100 F |R3
- 595
4.8 .
203 4 50 96 B
; F |R3 ]
- 590
253 5 |22 (100 ]
- - 585
4.9
303 6 50 98
F [R3 -
- - 580
7 %’% 100 2
35+ =
Boring terminated at 35.4 feet
NOTE A: Water level data = 575
Date - Depth (beiow ground surface)
8/19 - 4.0 feet 3
40- ‘ 8/22 - 4.0 feet =
=570
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-14-07.GPJ WLA GDT 3/19/07

ZMACTEC

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

A

Wilkiam Lettis & Associates. inc.

SOIL 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; 6284972 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
g SE Dyoonee //w b7
] @ bl e} TR W
= Q| e g =|2 Reviewed by / Date DSt 3-20 o7
o S| e ELE | = &
< F| BE | S| 21 8| =n|@ ]
c|ele|eleg | 2| 8| SH P
Blgl 2| gs(8a|l & €l8|2|EQ %
olsl s | 22|28 8181 £|£ |38 ; 3
w| G |oo|es] 2| 06| 3|62 gy Lithology 00 Remarks
0 CH CLAY, dark yellowish brown (10YR E
E 4/4), moist
Auger to 4.0 feet 3
— 1-5 feet: Bulk sample taken ;‘505
for Standard Proctor test 3
asz (LL=58%, PI=34%) :
53||UP 18 [17.2| 72/ Wsa 3
E 1 51 |cN 3
3 5-10 feet: Bulk sample taken '
3 for Modified Proctor test E
ENRS) 6 509.6 85 | (LL=54%, Pi=32%) ;600
E 2 GC clayey GRAVEL, gray (10YR 5/1), Shelby tube refusal at 8.5 :
E (weathered limestone) feet. Sample not retained. E
597.1 11.0 | Auger refusal at 11.0 feet.
Continuation of borehole
3 description in rock log. 3
E - 595
3 - 590
20 3
: L 585
25
E - 580
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

HMACTEC

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

WLA

William Lettis & Associates. Inc.

4

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; 628497.2E 71.2 feet
Dritling 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
e 375
g 3 o z &, E Reviewed by / Date D f(_, 3’{ 5~ 0/
Sl % ol §ls 512 |£ g 2 g
Fd b4 & (3 2 o | c .2 D EC
5581258128218 458 |3 §8
Cleg|le|=|2|aief5BSlad | & Litholegy Remarks H=
1 (101 ¢ LIMESTONE (micrite} with calcareous shale 3
1.0/ interbeds; micrite is gray (N5) and shale is dark
| medium gray (N4); fresh; medium strong; strong
HCI reaction down pressure 300-400° [ 599
- 50 . . : psi, good fluid return,
2 1221100 - 11-71 feet: shale is 0.01-0.3 feet thick, wavy, :
15 5.0 wispy light gray
k - 15-17 feet: bioturbation filled with packstone,
F |IR3 wavy beds, stylolites present
‘ =590
E 5.0
3 |55 94
20 5.0 FBj, 10,
E MWa, S, Ti
Bj, 10, PI,
SI, Ti 4
E - 585
; 51
25 4 159 100 ]
F IR3 26.3 feet: Unconfined
Compression Test
down pressure 700 psi, E 580
good fluid return, light
50 gray 3
30. 5 50 100 ]
: D
=575
6 50 100 - 33.8 feet: incipient fracture 3
35- 50 :
E i, 10, 3
£ |r3 Wa, SI, Ti ]
_ - 37 4 feet: incipient fracture . 570
E 5.0
7 | %100 [ B, 10,
40+ 5.0 We. 51T -
’gj. 10, PI,
, Ti
" 565
52
45 8 52 100 3
] ’Ej, 10, PI,
m, Ti-Op down pressure 700 psi,
- F |R3 good fluid return, light -
k ,{B_ o -47.5 feet: calcite-filled fracture 0.01 feet thick gray - 550
i W, S0, i
50
504 ° |50 |10 ]

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 Proiect: 6468061299

ZMACTEC

ROCK LOG - Boring No. B-1088

Wilkiam Lettis & Associates, Inc.

5 ’ =
= &) 2 |2 c
o Py o = 5 C o
& £ 2 |28 S
cle|8|a|8|sl.g B |25 | 5o
elg|e| =28l 836 | O Lithology Remarks u=
- 52.57 feet: few fossils in shale, incipient fractures
=555
55410 |22 o8
' 55.1 feet: Unconfined
Compression Test
F |R3 3
["IBi. 10, P, - 57.5 feet: calcite-filled fracture with slickensides = 550
oo, T
4.9 ]
o4 1 |50/ %8 ]
: D
" Bi, 15,
E Wa, 8i, Ti
- 63-66 feet: few wackestone interbeds 0.05 feet =545
; 50 /5&. 0 thick -
65 12|35 | 88 Bi. 1550, - 63.7-64.0 feet: high angle fracturing
L Wa, S\, Ti 3
E Bj, 10, 4
F |R3 Wa, SI, Ti - 66-71.2 feet: packstone-filled burrows in calcite
E L ) o 67.6 feet: Unconfined - 540
a0 BJ;%L Ti - 68 feet: calcite-fitled fracture Compression Test
q 13 ﬁ 100 calcite -
70 - flilling .
| Boring terminated at 71.2 feet ]
k - 535
NOTE A: Water level data
Date - Depth (below ground surface) 3
754 8/17 - 10.0 feet =
8/19- 1.0 feet
8/20 - 2.0 feet CF
E =530
80 3
- 525
85- -
- =520
90+ 3

Page 2 of 2



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

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 646§081 299

7al
A

William Lethis & Associates. Inc.

SOIL LOG - Boring No. B-1089

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1631668.7 N; 6284731 E - 40 feet
Driliing 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
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical M. Osborne 5/22/06

G 5177

] | &
= R
o — = . - —y
2 E o f §lz|2 Reviewed by / Date PSC 5-13-0Q [
gl 1188l 181218 5]as s
|8l 2| €523 215 |C| 8|0 B
ale g 8z |8kl 2| 2 @ o | =& E ]
Sl &l 22|88 8| &8 || £(B2 . o8
ol B {ou &S | Z 0|5 |02 g5 Lithology 00 Remarks =
03 oL CLAY, dark reddish brown (5 YR E 630
E 3/3), dry to moist, stiff, trace organics
4 and manganese nodules E
3 S?T 7 |18 | 6288 _ _ _ __ _ . _ _20_
E 7 CL CLAY, yellow (10 YR 8/8) mottied E
3 with light gray (10 YR 7/1) and
o —PZL3 yellowish red (5 YR 5/8), moist, — 33
3 3 mediumstif ! 3
/157 3 |18 <22 LAY, Gaik yellowish brown (10 YR~ — 4~ 3
5 5 4/6), moist, medium stiff to stiff, trace | 3
\orgamies | ! 625
E CLAY, yellowish red (5 YR 5/6) 3
SPT 2 mottled with brownish yeilow (10 YR 3
/P51 3 |18 6/6) and light gray (10 YR 7/1),
E 6 moist, stiff, trace manganese E
E nodules 3
4 /|SPT 394 108 6222 . 8.3 E
E 4 ’ , Weathered Rock Zone (Limestone) 3
3 11 \.621.9 N\ / \ 8.6 E
E c CLAY, mottled brownish yellow (10
E YR 6/6) and light gray ( 10 YR 7/2), E
103 5 moist, very stiff, few gravel
3/I1SPTl & |18 (weathered limestone) E 620
E 5 E
F 14 E
E No sampling 12.5-15.0 feet
153 5 z
31/15PT| 15 l144 E615
E 6 s0/6"| 6140 155 | Auger and SPT refusal at
- —1 16.2 feet. Continuation of E
E borehole description in rock E
log. 3
203
=610
253
=605
307 :
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

Witliam Lettis & Associaws. Inc,

ROCK LOG - Boring No. B-1089

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
27 7. .
A s 37 EF
z 3 z |2 £ Reviewed by / Date ) §C 1-12-07
3 ~ 2 S |55 | 2 c
E o] E al 8|S o & % g = % '(%
= > £ o3 o = =
Bl Si1812|35|85828488 |3 £3
S22 =13|5|cA|5E98a |o Lithology Remarks =
MW LIMESTONE (wackstone) interbedded with shale,
R2 micrite, and packstone beds; medium gray (N5);
1 43 74 to moderately to slightly weathered; medium strong to -
4.3 sWiR3 weak
20+ MW Packstone beds are medium bluish gray (5B 5/1)
; ] - 20-20.5 feet: fracture zone and shale along =610
B, <5 fractures .
E 49 R2 Wa, Ro, Ti 200 psi down pressure £
i 2 ﬁ 60 {SW| to Bj, 10. P!
. R3 Ro, Ti =
=18}, 19, Pt 4
254, s';, L T 505
E P LIMESTONE (packstone) interbedded with shale,
[gj: 13, PI micrite, and wackestone beds; medium gray (N5); -
E i, Ti moderately to slightly weathered; weak to medium
3 ﬂ 76 |SW Stl’OI’Ig
5.0 i, 15, A Good fluid return, gray £
= IWa, Ro, Ti
304 R2 29.6-29.9 fest: ]
to Fractured zone - 600
R3 :
| 4.3 aw i 7, Pl 3
E judio4 ), 1, P
4 1502 Ro.Ti 33 feet. Lost fiuid !
E - 33.9-35.5 feet: Heavily fractured zone with light return and did not 2
35 - HW reddish brown staining along highly weathered recover
| beds (5YR 6/4) - 595
¥ R2 =
4.5 Bj, 12,P, 4
5 4.5 100 SW é°3 Ro, Ti Below 37.7 feet: Predominantly micrite -
" IBj. 13, PI.
i, Ti
40 — Boring terminated at 40.0 ft = 590
; NOTE A; Water level data 4
Date - Depth (below ground surface)
5/23 - Approximately 13.0 feet 3
7125 - 16.0 feet .
45-
- 585
50- ]
=580
55 ]
=575
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SOIL LOG_MFC_WLA REVISED BELLEFQNT 02-21-07.GPJ WLA.GDT 3/13/07

ik

#MACTEC LA

William Lettis & Ascociater, Inc.

Project Name and No.:NuStart - Bellefonte COL. Project; 646}1061 299

SOIL LOG - Boring No. B-1090

Drilling Method
Rotary Wash/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1533200.9 N; 6284558 E

Total Depth
128 feet

Driliing 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
S e
E =)t Gl T
o Pl ] ) {2
= g .o_g 8 % 2 Reviewed by / Date D fC > é‘ Q /
Sl | P E€ 1> 658 =|o 5
cl2l ol elom| Q1 2| 8l Sw B
5B 2| 59|88 8| 8|83 EQ 3
Sla| 5§18 |8el&|8|<s| s |32 . 2o
0 w|l 3| oo |[gE&E| =2 b4 O 5 |pwp2 600.9 Lithology 0.0 Remarks ~
-Soil sampling not conducted. Refer E
to adjacent test pit T-1416 for soil 605
conditions.
E £ 600
Rock coring begins at 14 feet
597.8 140 | angled at 60° from the E
horizontal.
E E 505
3 590
E £ 585
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
ZMACTEC ROCK LOG - Boring No. B-1090
William Letis & As: b,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1533200.9 N; 6284558 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 7124/06
Casing Size and Depth Borehoie Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 14 feet -60 D. Stepanof 7125106
77
G -7 |
£ 3 o >z, | E Reviewed by /Date  DSC 5-9-Q7F Iev. |
el 13 £ L2 128 | 2 .
sl gl 2ia|2|E|l-25F |28 | @ S
HEEHEARIEHE E PR §5
o| 3 ] ° Sl iol= |25 20 L i me
|| 2|2 |6B|lelf|5688&8a | o Litnology Remarks
LIMESTONE (micrite) with calcareous shale
15 SW interbeds; micrite is medium gray (N5) and shale is 3
1 2.0 25 dark medium gray (N4), severly weathered to fresh;
4.0 medium strong 3
; B, 20, I~ CIESTONE (micrite) with caicareous shale | moring is ancled at 60° F 595
o Re interbeds; micrite is medium gray (N5) and shale is | from tghe hor?zontal. =
} MW R3 B, 60, dark medium gray (N4); moderately to slightly Depths shown on log
20 o g:. Ro, weathered; medium strong f;"?. d;s;ar;ces along 3
2 % 98 |SW . 60. - 18-50 feet: shale is 0.01-0.05 feet thick, wavy rifec hole. ]
i ' We. Ro, Ti contact Discontinuity angle
measurements are 3
relative to borehole axis - 590
Down pressure 500 psi,
- Good fluid return, white
to light gra
254 leg ght gray ]
: 3 ﬁ 100
i}, 40, P, - packstone-filled burrow 0.04 feet thick =
_ 81, Ti
F |R3
E - 585
5j, 40, P, -
30+ 4 §_.0_ 100 1S]m49ﬁ
E 5.0 B, 40, P!, - 30.5 feet: slickensided joint surface, calcite 2
[Sm. Ti coating in fragments
- 33-33.2 feet: very closely spaced, healed 3
E D | fractures
35- Bj, 40 =580
5 |50 g Wa, SI, Ti - 33-38 feet: rip-up clasts in shale layers, few 3
; 5.0 burrows filled with sand in micrite beds
F R - 38-38.5 feet: ‘healed, high angle fractures 3
40
6 |20 575
- 42.6-43 feet: healed, high angle fracture 3
45+ =
7 1291100
. . =570
F RS 48 feet: down pressure [
4500 psi, fluid return
sod lsnal | | | BEEH|l | b o good, light brown 3
g 129400 LIMESTONE (packstone) with calcareous shale 3
5.0 interbeds; packstone is medium gray (N5) and :
shale is dark medium gray (N4), fossils and E 565
burrows in shale; shale is 0.01-0.03 feet thick; fluid light gray to light
Styloltespresent _ __ __ __ ___ yellow 3
LIMESTONE (micrite) with calcareous shale

Page 1 of 3



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Beliefonte COL Proiect: 6468

ZMACTEC WLA

Wilham Letss & Associales. loc.

299

ROCK LOG - Boring No. B-1090

= -
= 3] z |z T
Sl 151 18l JsE |28 )3 5
!l o [ ) = o E |2 | o P
= -4 > £ o 2 < k=] = o oy
Els|5|215(2025/ 218588 | 3 | 3
Zgle|R|2|6lef|SRIda | O Lithology Remarks =
interbeds; micrite is medium gray (N5) and shale is 3
55 - 50 medium dark gray (N4); fresh; medium strong; 3
39 |5g/100 some packstone interbeds; some stylolites
‘ -52.5-88 feet: shale is 0.01-0.02 feet thick =
F |R3 560
60 - 50 £
310155 100 3
Fluid return good, light | 555
gray
857 .. |5.0
350|100 Bi. 40, St, ]
Pl Sm, Ti
F |R3 -
E =550
70+ 5.0 =
31250100 -70.5-71.0 feet: packstone layer
= D 3
75- £ 545
13|33 o8
F RS - 78-87 feet: stylolites and calcite-filied vugs -
E present
80+
11422 % 540
E 1B, 40, P, - 81.7 feet: calcite-lined discontinuity with fossils 3
ISt Ti
857 5.0 =
315 50 100 3
=535
F [R3 -87.8 feet: 'packstone bed, medium gray (N5), E
E stylolites 3
0 -88-90 feet: calcareous shale beds are fewer and E
904 ; E
16 % 100 then increase ~
E 92-93 feet: packstone interbed =530
| LIMESTONE (micrite and wackestone) with 3

Page 2 of



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

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

&

ZMACTEC WL A ROCK LOG - Boring No. B-1090
Willitm Leits & Assuciates, L .
3 =
8 2 2 £ 12¢ |5 C
Sls|8lali|gl.oBIE |58 |2 £
= > = oo k=] = O~
Bl c| 8|28 2|75 2828 |3 58
Ple|2|=|2|a|ed|3[F%ad | o Lithology Remarks =
calcareous shale interbeds; micrite and Down pressure 4500
95 - 5.0 wackestone are medium gray (N5) and shale is psi, fluid return good,
17 |59 | 100 medium dark gray (N4); fresh; medium strong; light yellow brown =
rip-up clasts
F RS "~ CIVIESTONE (micrite) with calcareous shale =525
E interbeds; micrite is medium gray (N5) and shale is 3
100 medium dark gray (N4); fresh; medium strong 3
18 5.0 100 - 98-118 feet: shale beds are 0.01-0.03 feet thick E
E 50 - 99-99.3 feet: healed incipient fracture 3
- 103-113 feet: packstone-filled burrows
=520
1057 5 100 - 104.6-105.2 feet: healed, high angle fracture 3
F [R3 3
E- 515
107 20 |80 1400
E 5.0 D E
E - 114-114.3 feet: healed, calcite-filled fracture 0.01 E
115+ 5.0 feet thick 510
1215094 - 115-115.2 feet: healed, calcite-filled fracture 0.01
feet thick E
i), 20, St, . F
FIRS Sjl, Ti S - 118-128 feet: shale beds are 0.01-0.03 feet thick; Down pressure 500 psi,
E wavy contacts, rip-up clasts fiuid return good, light 3
gray
1207 5 591100 ]
E ’ = 505
125 - 3
23 |38 06 | F |R3 3
, o o 500
B;I. ?9. St, - 127-127.2 feet: slickensides along bedding joint
, Ti
Boring terminated at 128.0 feet.
1307 NOTE A: Water level data 3
Date - Depth (below ground surface) 3
7/25 - 13.9 feet 3
495
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

- YMACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 646?0_61 299

LA

William Lettis & Associates. Jo¢.

SOIL 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 5/29/06

L > 5P

S z| &
z |3
o o0 - =} N IRE
= 2| g g sz 2 Reviewed by / Date D (C 3-13- {
gl e 1851528 2|8 5|2, 5
£ls 2 5o |2 1) I I R = 3 T
Slele| 82188 2|5|2|2 |z 298
0| ® €0 = = = = o f we
o G| O |eEl S| 20|35 162 ans Lithology 00 Remarks =2
03 GC GRAVEL With clay and sand, dark
E yellowish brown (10YR 4/4) and gray E
SPT 6 (2.5Y 5/1), dry to moist, medium 3
3 1 7 {05 dense (Filf) £ 640
E 7 - gravel ranges in size from 0.1 down
3 to coarse sand-sized clasts E
E 638.4 35
3 SPT 4 CcL CLAY, strong brown (7.5 YR 4/6), dry E
/17 6 [10.8 to moist, stiff to very stiff, occasional
5 E 7 manganese nodules E
3 JlspT 3 - 6 feet: changes color to yellowish _
3 3 3 |77 brown (10 YR 5/6) and becomes £ 635
E 5 moderately plastic
3
/1587 4 108
103 6 3
3 3
E SZT 6 (96 - E 630
3 14 - 12 feet: Limestone clasts with
? ey average size 0.02-0.05 feet 132 E
SPT GC Limestone GRAVEL with ciay and SfP T rsfusal at 14f2 feet. Top ¢
b 7110 6227 silt, light yellowish brown (2.5 Y 6/3), 142 | Of focKis at 14.1 feet. E
\_6_ji50/2" limestone gravel is 0.6-0.24 inches Continuation of borehole
and is angular description in rock log.
625
E £ 620
£615
30 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

Wiltiam Letus & Associates. Inc,

ROCK LOG - Boring No. B-1091

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 15319251 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 Compieted
NW: 3.5 inch O.D. / 13.6 feet Vertical J. Hoeft 5/29/06
%/%fh_ Wivd e
e
5 g z |z E Reviewed by / Date Df %
[73 o = £ -
o = c 35 35 =2 <
Sl &lalE|8lo2BE |25 | 5 g
= > £ =] = o=
sl 51 8|25 |5582/18-183 |3 3%
[ 3 (3] o = Lol = l2s 20 [rig p e
xle|f|s|nle-35B63 60 |0 Lithology Remarks
1 |23 ] 70 JEWIRY LIMESTONE (micrite); yellowish gray (5Y 7/2) to Coring begun at 13.6 3
15+ 2.4 to === Bi. 5 Wa, dusky yellow (5 Y 6/4); completely to highly feet
R2 SI, OpfTi )
\HWIL weathered; extremely weak; strong HCL reaction; =
light yellownsh brown (2. 5 Y 6/3) clay; some silt
5 SW and gravel -625
. 5.0 toF ' SHALE (calcareous) with interbedded micrite and
2 |55 76 R2 ) od packstone; shale is dark gray (N3), packstone is
’ T medium gray (N5), micrite is medium gray (N5);
20- fresh to slightly weathered; weak; strong HCL .
reaction; limestone 40-50%
- 17-18 feet: Highly weathered zone with clay-filled 3
fractures - 620
- 18.2 feet: 0.06 feet clay layer
: 4.9 - Shale shows rip-up clasts, individual grains and
13 (50|98 | F R2 fossils
: NV
254
- - - -615
i, 20, PI SHALE; dar}< gray (N3); fresh; very weak;
4.9 m T occasional limestone beds of thickness less than
34 |50|78 R1 18], 20, PI, 0.01 feet; incipient fractures in shale; clay coatings 3
F Sm, i on some of the fractures
30 Bj, 20, P, 3
L Sm, Ti
R1 =610
5 3—8 8 7 Bj. 10, _ -
SWIR2 Wa, S, LIMESTONE (micrite); medium light gray (N6) with
(E:!“/)JII o, medium dark gray (N4) bands; slightly weathered;
35 (o, S1 T weak; weathered zone with high angle fractures at
J/Joéff? \34.1 and 34.9 feet / =
a, Sl, 1 - i
Boring Terminated at 35.0 feet . 605
NOTE A: Water level data -
Date - Depth (below ground surface)
No Data
40-
3 - 600
45-
-595
50+ 3
E - 590

Page 1

of 1



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

#MACTEC

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

Al

William Lettis & Aswistes, nc.

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; 6289024 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 7131106
- — . - o ~Z
E E G e
o =12 . SO I b e
= Q| o g §|z| 2 Reviewed by / Date PSC 3-13 Q/
£ E - B -2 P T~ = T~ R <
clelo|2eiow©| 2|+~ | 5| SH P
HERAR R A RS 5%
Alsl & coilall & £ £ £ 1389 i ne
oo | oo |eEl s | 20|35 |ba2)] ens Lithology 00 Remarks
03 e CLAY, strong brown (7.5YR 5/6),
moist, medium stiff, few gravel 3
3 1 fragments, trace roots and concrete
3 S':T 3 |16.8 fragments (Fill) - 620
5
E 5184 32
3 ML SILT, dark grayish brown (10YR 4/2), E
3 /lspt| ® moist, very stiff (Fill) :
/12| 8 |12 3
53 .
; 2 615.2 6.4 ;
1/ISPTL 5 |48 CH CLAY, strong brown (7.5YR 5/8), stiff £ 615
Y13 s and very stiff
]
_ sp1| 3 - 8.5 feet. mottied with light gray "
4 7 18 (7.5YR 7/1) and contains black 3
10 11 manganese nodules E
SPT 2 - 11 feet. trace roots, more
/5| 8 |18 manganese nodules 610
E 8
E 608.6 13.0 | 12.5-13.5 feet: rig chattering [
ML SILT with gravel, light gray (2.5Y while augering 3
3 10 7/2), dry, hard (weathered limestone) E
H /ISPT E
E 6 13 | 18 £
i 25 3
153 ]
SPT| 7 8 Auger refusal at 16.0 feet.
FI7 n302 8049 57 SPT refusal at 16.8 feet. | 605
Casing set at 16 feet. 3
E Continuation of boring 3
description in rock log. 3
20 ]
E 600
253 '
E 595
304 3
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ROCK LOG_MFC_WILA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 64689&\1 299

William Letis & Associates, Inc.

ROCK LOG - Boring No. B-1092

Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532370.7 N; 6289024 E 56 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Biibrey) / CME 750 621.6 feet See Note A 7126/06
Casing Size and Depth Borehole inclination Logged by Date Completed
NW: 3.5 inch O.D. / 16 feet Vertical D. Stepanof 7/31/06

L e 7 F 0P
— N, Ry o Y
2 o o 2|z | E Reviewed by / Date DJQ 3‘“( 27 Q)
£ s % a € lg = 2 |2 2 ?_) S
£ 5228l g2 18 B
Blcl8|2|5|8155 218438 |3 53
S| |= |z |B|sR|5B6S6a | 0O Lithology Remarks W=
SW LIMESTONE (micrite) with packstone and .
calcareous shale interbeds; micrite and packstone ?egrt'"&ge%ﬁ‘guat,ft%o
1 |21 58 are medium gray (N5) and shale is medium dark 167 feety 9 -
50 gray (N4); slightly weathered to fresh; medium Down réssure 500 psi
20 strong; fossiliferous; strong reaction to HCI; shale 17 feeg Lost fluid return
0 is 0.01-0.06 feet thick and i not recover T E
R3 - 17.3-18.7 feet: packstone predominant
IBj, 15, PI - 600
F IS i )
Bj, 10, PI - 22.3-23.5 feet: packstone predominant
5.0 ISt Ti A
2 50 82
) " 8i. 15.
25 Wa, St, Ti
~ CIVESTONE (micrits) with caicareous shale 5905
interbeds; micrite is medium gray (N5) and shale is
] E T8, 20 medium dark gray (N4); fresh, medium strong; 3
3 % 70 Wa, SI, Ti shale is 0.01-0.3 feet thick X
% e i [ | 30.1-30.4 feet: fossilferous ___ ____ _ A
R3 B, 10. P LIMESTONE (wackestone) with calcareous shale
k ' interbeds; wackestone is medium gray (N5) and - 590
SW shale is medium dark gray (N4); slightly weathered
50 toF to fresh; medium strong; shale interbeds are few
4 50|90 i 10, (<5%) and thin -
Wa, Ro, Ti =
35+
=L O e 3
S, Ti LIMESTONE (micrite) with calcareous shale 585
interbeds; micrite is medium gray (N5) and shale is
dark gray (N3); fresh; medium strong : 3
5 % 100 38 fest. hydrocarbon
’ - 36-56 feet: shale is < 0.02 feet thick with spacings I(:i/%rr’ discolored (black)
40+ of 0.05-0.5 feet, wavy
F |R3
- 580
43 B -
6 (50 86 -
45- ]
-575
E 4.9
17 |50|¥ 1
50- ]
F [R3
- 570
k 51
8 50 100 -
55 - ]
553 feet: last0.7 feet F
Boring terminated at 56.0 fest of core left in hole - 565

Page 1 of
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468
ZMACTEC WL A

!
William Letis & Assocrates. Inc.

061299

ROCK LOG - Boring No. B-1092

60

65 -

70+

85 -

95 -

Depth (feet)

Run No.
Recovery / Cut
% RQD
Weathering
Strength
In-Situ
Testing
Lithology
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Elevation

(feet)

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

7/31 - 16.5 feet
8/1 - 16.5 feet

- 545

-525



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

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

ZMACTEC

Wilham Lettis & Assoctates, dne.

SOIL LOG - Boring No. B-1092U

DD

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 i Borehole Inclination Logged by Date Completed
SPT/UD Vertical D. Stepanof 8/21/06
T g Gy A
E gt Al 3 75
3 = | =2 . A b
= Q| § g =2 Reviewed by / Date D §C 5)' / 2-07
9 S| @@ € E| = -
e = | 88 | > G| 8 > | o S
slgle|2g128 S| 8| c18|>%2 T
BlBl eigg|gele|€]|a|leitg 3%
Alel s | 28|88l &8 | 15| 5 |BY i me
w| & | S g S |2 [0 ]3| a2 g7 Litrology 00 Remarks
07 5 Gp 16215 Grass, topsoil 02
E 20 . GRAVEL, medium gray (N5), coarse, ' 3
LD 6202 angular 15_] 0-1.5 feet: augered
3 2 cL CLAY, strong brown (7.5YR 5/6) to £ 620
1 /|SPT E
/1741 212 reddish brown (2.5YR 4/4), moist,
3 medium stiff to stiff (Fill) 3
- 6.5 feet: color change to brown
3 U2D 20.4 (7.5YR 4/2) -
5 5-6.5 feet: augered 3
E 615.2 65 3
3 SPT 3 CH CLAY, brownish yellow (10YR 6/6) to £615
3 4 116.8 dark yellowish brown, moist, stiff to
6 very stiff, trace black manganese E
] nodules (Residual) 3
3 U4D 20.4 XD 3
10 10-11.5 feet: augered
E610
SPT 2 18 le09d 123 £
E 5 1 CH CLAY with gravel, dark yellowish E
E brown (10YR 4/6) and light brownish
j|{uUD 8.4 gray (2.5Y 6/2) mottled (Residual) Shelby tube damaged after
3 6 ’ 1.3 feet of advancement 3
15 606.7 150 3
3 /lspT| 16 ML SILT with gravel, light gray (5Y 7/1), E
3 7 | 18 |08 cass  Moist hard, gravel size coarse to 162 3
E 50/2" = fine, angular (weathered limestone)  —* bedrock encountered at 16.2
E Boring terminated at 16.2 feet feet £ 605
NOTE A: Water leve| data 3
3 Date - Depth (below ground surface) 3
3 No Data 3
E - 600
254 3
3 - 595
304 3

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 Proiect; 6468061299

YMACTEC . WLA

William Lotis & Assocmtes. ine.

SOIL LOG - Boring No. B-1093

Dritling Method

Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
1532291.1 N; 6292246 E

Total Depth
46.1 feet

Drilling Contractor (Driller) and Rig

MACTEC (Akins/Warren) / CME550

Elevation (Datum NAVD 88)
621.6 feet

Ground Water Depth | Date Started

See Note A

5/1/06

Sampling Method

-j Borehole Inclination

Logged by

Date Completed

CME/NQ core Vertical M. Osborne/D. Stepangf 5/3/06
‘ J
E 3B %///Zb U
. 05 — " " 0
= 2o o sl Reviewed by / Date Osc. §~9-a7 {2 ev. |
? ISl I < E = =
= Fle= > S|l 218! nlg : S
c|lele| e lgql | 2| ]| B Sa S
2|8 e| g¢i82| 8|53 |F0 z%
SIS 28 |82/s|2|s|£ 32 , 33
h|l P | oo |[2E| =2 210|3|» 2| e Lithology 00 Remarks =
03 WL sandy SILT, pale brown (10 YR 673),
E s206 _ dry, few limestone gravel (Fili) 1.0__} Groundwater not observed
18 CVE 37,2 ML sandy SILT, yellowish red (5 YR 4/6),
E 1 ' moist, hard, trace manganese £ 620
nodules, trace iimestone cobbles,
E mottling of brownish yellow (10 YR 3
Y S 3.6 6/8) . .
E o | 17 Sample distorted by large 3
3/1sPT| 7 [13.2 gravel clasts. CME refusal at §
¥ 13 10 616.6 50 | 3-4 feet. 3
5— ' 6159 CLAY, dark yeliowish brown (10 YR 57
EY follla T o\ 3M4) dry verystiff T 3
il 4 48 CLAY; dark yeliowish brown {10 YR
E 3/4), moist, very stiff to hard, few =615
manganese nodules E
IR CME 54 -
3 5 : E
17 3
IGME |
104 50/4" 6118 98 | SPT and auger refusal at 9.8 £
feet. Continuation of E
3 borehole description on rock
log. £
£610
=605
204 ]
= 600
=595
304 E
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ROCK LOG_MFC_WILA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Z'MACTEC

Project Name and No.:NuStart - Beliefonte COL Project; 6468

Wilham Letnis & Associates. In

299

ROCK LOG - Boring No. B-1093

Boring Location Coordinates: AL State Grid (ft)

Drilling Method Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 156322911 N, 629224 6 E 46.1 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins/Warren) / CMES50 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 M. Osborne/D. Stepandf 5/3/06

4/4'///%/ ST UF
- J A ™Y
= 3 o zlz_|E Reviewed by / Date DIC 5-9-Q7 Lev.
3 . g S |55 c
= . ol T | e > e E = [3) 2
(=} o (=) . o DIE €2 ™ s~
A2l || 2lF|28 355388 |3 Lithology Remarks w=
10+ 1 1L3] o Tswlrs LT LIMESTONE (wackstone and packstone); medium
k 1.3 B, 15, gray (N5) with medium dark gray banding (N4); HW casing advanced
IWa, Ro .
op' slightly weathered; medium strong; brown to 10.3 feet - 610
SW|R3 |Bi, 10 clay-filied fractures, efferveces strongly in HCL good fluid return, white
k /‘3’:- Ro - 12 feet: change to packstone to light gray, 700 psi
2 4.7 77 IBj, 15, - 11.5-12.8 feet: clay-filled fractures down pressure 3
E 5.0 \9!8.150. Ti - rock is predominantly fresh below 12.8 feet
15 - F Jé, S.I. Opl L. . . . 3
R3 - continuing rip-up clasts and bioturbation X
; S - 16-16.5 feet: wackestone interval 605
F =
4.9
3 |51 98 " I8i, 15 -
3 5.0 SWnR2 W, S\, Ti
20
=600
R3 3
47 F
4 |2£] 90 -
5.0 i, 15, P,
25 tsi. T
- highly weathered, dark gray shale beds at 25.7-26
E HW#/RO/ T8;, 20, P, ft. Shale is extremely weak.
i F I, Op - 26.6-27.6 feet: few calcite-filled fractures, closely - 595
WiR3 spaced 4
E 5 50| g “—S—F—/ Ll USRS SHALE; medium dark gray (N4); slightly weathered 3
E 5.0 B 10.P1, {LIMESTONE (packstone), highly fossiliferous at
30- AR /E,-: o | [28r28E -
F |R3 m, Op LIMESTONE (wackstone and packstone);, medium Good fluid return, light
gray (N5) with medium dark gray banding (N4); gray, 800 psi down
SWHRO IBj. 20, highly weathered to fresh; medium strong to pressure =590
=YW RRYS
40 i ‘(’)V:- Ro, extremely weak 3
{6 39|66 \SHALE; medium dark gray (N4)
’ B LIMESTONE (wackestone); medium light gray (N5) 3
F IR3 BJ. 20, P1, with medium dark gray banding (N4); fresh to =
ISI, Ti . :
35 T : slightly weathered; medium strong to weak
7 11 0 L - 35-36 feet: closely fractured =
5\1,;%' on 450 psi down pressure  E gge
\HWJIRO] slight fiuid loss ]
3.9
8 19 :
5.0
40 F |R3 =
[ LIMESTONE (packestone); medium light gray (N5) 580
SWIR2 with one thin, medium dark gray (N4) micrite bed;
E L5 20 fresh; medium strong; containing few calcite-filied 3
9 % 02 \[,)\’,;,, Ro, fractures and few stylolites 3
k B o
F |R3 -
45 -
.20,
2 ST Boring Terminated at 46.1 feet - 575
: NOTE A: Water level data ]
= Date - Depth (below ground surface)
| No Data (collapse on 5/8) 2
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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

ZMACTEC WA

e,
A
illiam Lelts & Associates. bne.

SOIL LOG - Boring No. B-1094

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Holiow 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
Sampiing Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 5/30/06
: _ W @l
2 :\j g /z/j/ ¢z S P //[ e
- ) - ¢~ ’
2 °§ pe] é glz| 2 Reviewed by / Date Dr¢ 3-13-0¢ 7
e ElEE || 8|1218] | ] 5
clelo| 2g|e3] Q| 2| 8|Sa 2
a3 2lgg|eg|lale|selEg 58
als| s | €2 |22 81 2| &]|=|38 . we
ol §lom|leEl 2l Z]168 135 a2 6076 Lithology 00 Remarks
0 SLTE so7.1  TOPSOQIL; organic rich 05
E sandy CLAY, light olive brown (2.5 Y
SPT 3 60/ 5/4) to brownish yellow (10YR 6/6), 3
3 1 3 |84[186 a3 moist, medium stiff E
E 2 E
- 605
] 2 3
4 /IsPT 8.4 603.4 42 E
2 3 : CLAY, yellowish brown (10 YR 5/6), £,
53 4 damp to moist, medium stiff
601.4 6.2 _
i /IsPT 5 CLAY with gravel, clay is yellowish E
E 3 10 |14 brown (10 YR 5/6), clasts are pale
E 7 yeliow (2.5Y 7/3), dry to moist, very E 600
3 stiff to stiff, gravels are weathered E
E limestone (average of 0.05-0.02 feet) E
i /lspr| 3 ?
4 4 |10.2 E
10 E 10 3
SPT refusal at 11.6 feet.
E Continuation of borehole
1SPT| 27 | 7 596.0 416 | description in rock log. 3
E 5 f\50/11" 3
£ 595
15
- 500
20-: 3
- 585
253 ;
" 580
30
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

#4MACTEC WLAH;

Wiltiam Leuis & Aswkiates, los.

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; 628571.3E 35 feet
Drifling 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 O.D./ 11 feet Vertical _J Hoeft 5/30/06

My olie T F
= 8 E Reviewed by / Date DJC 4”17)07
@ =) Z ,é’:
O g = > 35 =1 c
Slsl|8lalBl|sl o BE |52 ]|2 2
£ 222 81 | & T =
E|S|8|2|5|2|55|215:82 | 3 53
Cle| 2|22 |6led|TRSEa |0 Lithology Remarks =
E j, 5, Wa, LIMESTONE (micrite); medium gray (N5) with dark .
MW '?5" gray (N3) to grayish black (N2) calcareous shale; %;?ng begun at 11.0 =595
44 fa, Sm, slightly to moderately weathered; medium strong
1 5.0 59 Sf\cl)v R3 p. - shale thickness is on average 0.1-0.3' with :;grrt:t:?;a' loss of
O e spacings of 0.02-0.2'
15 ™, Op - some fractures have clay coating
i, 5, Wa, A
S - weathering becomes fresh 16 feet: Fluid return is
IO _ . e . , good in the remainder
; I’:y Havis - 16-22 feet: shale is wavy; thickness is < 0.01 of boring 590
2 % 97| F IR3 o 0P - occasional chert pods and vugs
k 20.2 feet: vug 0.05 x 0.08
20+
- 21 feet: chert pod X
i - 22-26 feet: shale thickness is 0.01-0.05' with 55
5.1 D spacings of 0.05-0.2'
3 50| 99 F IR3 - occasional chert pods _ -
257 - 24.8 feet: chert pod
- 26-30 feet: shale is wavy; thickness is < 0.01" with 3
= spacings of 0.05-0.2'
= 580
’ 4.6
14|55 921 F [R3 -
303 LIMESTONE (micrite), madium gray (N5) with dark ]
gray (N3); fresh; medium strong; no shale
. 4.0 -575
5 4.0 100} F |R3 - rip-up clasts seen on shale beds, beginning of =
E stylolitic features
35 Boring terminated at 35.0 feet .
NOTE A: Water level data 3
Date - Depth (below ground surface)
No Data - 570
40+
- 565
454 ]
' - 560
50 ]
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07
Project Name and No.: NuStart - Beliefonte COL. Project; 6468061299

AMACTEC LA

Willkaro Leltis & Associates, lnc.

SOIL LOG - Boring No. B-1095

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) NQ core (3") 1632077.1 N; 628968.9E 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 6/14/086
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical ) J. Howard 6/19/06
V :/ o R .
s z| & W e
= | 3 1
o pog e} PN L I e
g v {:'mj & é 2 Reviewed by / Date Df ¢ 3-19-Q 7
‘g, Iz‘ % £ el g = § > | @ 5
sigle| g i2g2| 5|1 8|5a g
SlBl e cg(88| 8| £ 8)2(58 58
ols] ® cllogl & 21 E1E|8 g . o2
ol B | Do leE| 2| 2|0 |5 |02 ex0 Lithology 00 Remarks
03 oL CLAY with sand, red (2.5 YR 476), F 630
E dry, stiff (Fill) E
4 _
E SI19T 4 6 i
7 )
3 627.0 30 E
E CL CLAY with sand, strong brown (7.5
i /lspr| & YR 4/6), dry, stiff 3
3 2 & |12 £
53 7 £ 625
i /lspPT i 1 -color change to red (2.5 YR 4/6) -
3 3 £
7
_' SPT 2 -color change to strong brown (7.5 _
3 4 4 8 YR 5/8), plasticity increases
103 z - 620
spil 2 | 3
p= 5 -
5 7 617.4 126 | SPT refusal at 12.6 feet.
_g“i j 50/1"[[.0.5] N OW GRAVEL, light gray (7.5 YR 7/1), Auger refusal at 13.3 feet.
6 -, 6167 \ (weathered ?imé’stoyng) ) /& Continuation of borehole
3 description in rock log.
15 . 615
203 610
253 - 605
304 £ 600
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ROCK LOG_MFC_WLA _REV BELLEFONT 03-13-07.GPJ WLA.GDT 4/20/07

Z'MACTEC

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

Wilkiac Letus & Asa

s, e,

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" 15320771 N; 628968.9 E 50.1 feet
Drifling 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: 3.5inch O.D./ 13.3 feet Vertical J. Howard 6/19/06

T
T s
= 3 2z |z = " Reviewed by / Date DSc §-9-Q7 RQ/“\/ A
5} = o £ £ =
< s| §|a 5l & £ |2 2l g
£ = = = €2 D T =
Sz 8125 1585|888 |3 :8
al = Q o 2 IS 1id|E|28 20 ] Lithol oe
|l | R|{Z2 | ale~|SpBSaca | o ithology Remarks
| LIMESTONE (micrite) with interbedded shale; -
112315, MW R3 medium gray (N5); fresh to moderately weathered;
15+ 27 toF medium strong to strong , 615
-14.4-14.8 feet: clay Good fluid return,
- 13.3- 21 feet: shale moderately thin with 0.1' grayish brown -
E spacing .
- trace bioturbation, medium strength
’ 4.9 Sw 3
12 |50|% |F|R® ]
20+ o 20 feet: fiuid color 610
5. Op - 21 feet: becoming fresh; bioturbation, shell changes to gray 3
E fragments from 22.7 to 23.8 feet -
i R3 - shale beds thick to moderate thin with 0.1-0.3' 3
312804 F |10 n spacing '
E . Bj, 10, P, 3
R4 5t sm
25 - 605
; R3 B [USR _
4 (2268 | F [to b1t
E ’ R4 “\éVEBSI, Opl 3
E 3,5, P, -
30 51, O - “shale beds thin to thick with 0,1-0.4' spacing 600
-trace bioturbation and shell fragments 3
E R3 .
5 132 1400|3% | to
E ’ R4 i, 10, P, 3
35 ol o - 595
LIMESTONE (wackstone); medium light gray (N6); ]
E i 5 Py fresh to slightly weathered; medium strong to 3
E R3 S{' Op strong; mostly composed of shell fragments =
5.0 Sw - Op
6 | |98 to
E 5.0 toFlp 4 | -
25"
E I, Op 3
40 LIMESTONE (micrite) with interbedded shale. 590
medium light gray (N6); fresh to slightly weathered; 2
| medium strong to strong; trace bioturbation and 3
shell fragments, <5% shale
. R3 3
7 |81} g {SWie - shale beds moderately thin to thin with 0.1-0.2'
E 5.1 toF R4 . 5, P, spacing =
45 ST 585
_ A A
_ 4.0 Sw 3
8 170|%2 |or[NR
" I8j. 10, PI.
50 4 SI, Ti , - - 580
Boring Terminated at 50.1 feet
; NOTE A: Water level data
= Date - Depth (below ground surface) 3
E 6/19 - 15.2-15.6 feet =
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

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

Willinm Lettis & Associates. lnc,

SOIL LOG - Boring No. B-1096

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532615.5 N; 629217 E 50.1 feet
Drilling Contractor (Dritler) and Rig ‘1 Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CMES50 616.5 feet See Note A 7117106
Sampling Method Borehole Inclination Logged by Date Compieted
Split Spoon/ NQ core Vertical D. Stepanof 7/18/06

/% Cinrt TSP

£ £(§ .
= 19 gg HEE Reviewed by /Date D JC. 3-13- Q]
gl 1P| 881 151313 5la. : 8
ci2l e | g9 2| 5| B 23 B
BlEl £ 8205|215 212|=8 &g
SIS Sa|2E 2| 2|83 |82 a5 : Lithology 00 Remarks we
03 /// oL CLAY, dark yellowish brown (10 YR
3 / 4/6) to yellowish red (5 YR 4/6),
3 3 / moist, medium stiff to stiff, E
1/18PT 3 lg6 / manganese filled pockets (Filf) E
3 1 2 % - trace gravel below 1 foot 3
3 3 %
S;T 6 |18 7 612.0 45 E
5 E 9 7 CL CLAY, brownish yellow (10 YR 6/6),
/ moist, stiff, contains cemented silt 3
E / pockets
1 /lsp1| 4 /
/75| 6 |18 /
E 8 / E
3 . 6085 8.0
E ML SILT, light gray (10 YR 7/2), dry to s E
3/|SPT| 50/6" | 6 607.5__ moist, hard 9.0 | SPT refusal at 9.0 feet.
1 4] Auger refusal at 9.4 feet. E
104 Continuation of borehole
description in rock log.
15-2 E
E 595
253
E 500
30 E 3

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-13-07.GPJ WLA.GDT 4/20/07

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

ZMACTEC WLA- ROCK LOG - Boring No. B-1096
William Leliis & Associates. I, '
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1632615.5N; 629217 E 50.1 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CMES550 616.5 feet See Note A 7117106
Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5inch O.D. /9.5 feet Vertical D. Stepanof 7118106
9 /7,
%Z%Fﬁ’/d"f
= 3 o > |lz. | Reviewed by / Date D SC §-9-a7 [Z'é/"" A
g o E o -‘% ES o & *:E: é % g, ‘5
= k) o < -C © =
Bl S| 82|51518% 218428 | 5 i3
Cle|e|=|2|B|e2|TaS|ao | o Lithology Remarks =
104 1 |92 0 |SWIR3 LIMESTONE (wackestone and micrite); medium Down pressure 150 psi, [
0.9 o Fr— gray (N5) to medium dark gray (N4); slightly fluid return good, white
weathered to fresh; medium strong; reaction to to light gray
: | HClLisstong 605
5.0 LIMESTONE (micrite); medium gray (N5) with dark | -
j2 86| F |R3 ” y
4.9 medium gray (N4) calcareous shale interbeds with
E i 15 pl wavy contact; fresh; medium strong; strong
o, T reaction to HCI 3
15+ Bj, 10, P1 - few thin layers of Packstone; average thickness
Sm, T}n 0.2 =
gj.ﬁs'op' - 16.1-16.4 feet: clay-lined fracture 16 fgef}i ';;9 chatteg - 600
Bj, 10, . . good fluid return, down
13 %_’_/’O_ 90| r |r3 2, SI, - shale bed thickness 0.01-0.03 pressure 200 psi -
’ - bioturbation, sand-filled burrows
20- ]
| 595
5.0 3
3 4 50 100| F |R3
; A
25+ NG EIT L | 1 e o e e e e e e e e i e NG .
CIMESTONE (packstone); medium gray (N5) with analysis
; medium dark gray (N4) caicareous shale interbeds; | Wasconducted over the 590
| fresh; medium strong length of cored section
5 5.0 100! ¢ |R3 - shale bed thickness ranges from 0.01'-0.03' -
IR |- 26.5-26 9 feet: packstone is fossiliferous ]
E LIMESTONE (micrite); medium gray (N5) with
medium dark gray (N4) calcareous shale interbeds; 3
30+ fresh; medium strong; strong reaction to HCI
E - shale thickness ranges from 0.01'-0.05'
E =585
5.0
16 50 100 F [R3 ~Igj. 10,
Wa, Ro,
B Op
35+
- 35.2-40.2 feet: packstone interbeds, medium gray
(N5), bed thickness for packstone is 0.1-0.2' and 580
g 50 for calcareous shale it is 0.01'-0.2'
17 |5g|100| F |R3 =
40+ .
LIMESTONE (packstone); medium gray (N5) with Down pressure 300 psi, £
k micrite and medium dark gray (N4) calcareous good fiuid retum, light 575
E shale interbeds; fresh; medium strong; interbeds gray
is % 100| ¢ |r3 0.01 feet thick with wavy contact
i B
454 | + il o=FH=il | e
LIMESTONE (micrite); medium gray (N5) with 3
E medium dark gray (N4) calcareous shale interbeds; 570
fresh; medium strong, interbed thickness 0.01-0.03
g 4.9 100] F IR3 feet with wavy bedding contacts; bioturbation
4.9 present; few packstone interbeds 0.1' thick PVC: 4 inch O.D.

Page 1
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ROCK.OG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WILA.GDT 4/20/07

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

Wilham Leuis & Associates, I,

AMACTEC WA ROCK LOG - Boring No. B-1096

Elevation

(feet)

= =

= ) 2 |2 €

g 13| 1Bl |SE 2|3

1212181222885 [55|2

gils|§glel8|elegEl2g88 | 3 .

el |2 |2|a|ef|3@slas | o Lithology Remarks
B installed after drilling for

50+ - " NG test
Boring Terminated at 50.1 ft
NOTE A: Water level data

E Date - Depth (below ground surface)
_ 7/18 - 10.3 feet

7/23 - 5.0 feet

55 -

60

65 -

70+

75+

80+

85 -

- 540

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

B SOIL LOG - Boring No. B-1097

o r
William Letlis & Assouiates. Jnc.

ZMACTEC

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
1531841.7 N; 628482.3 E

Total Depth
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 i 5/26/06
Sampling Method Borehole Inclin;tion Logged by Date Completed
Split Spoon/ NQ core Vertical o Hoeft 5/26/06

N pry 3 Pl S g
E SE A, %A P
T 2 ° $ 5 1 2 Reviewed by / Date $C -3~ @7
2 ! 08 t| E| = -
< Flgsla | 8218 g S
clelo| 80jsq Q| 2|~ S5 = _
HEE IR °3
Blgl 5| 221|188/ 8| &1 & 29 ! o
|l B | SdjeEl 2| Z (0O h2| g3 Lithology 00 Remarks
03 sP SAND, gray (5Y 5/1) to dark gray (5Y 3
£ 6253 _4/1), wet (Fill) 1.0
SPT 3 CL CLAY, yellowish brown (10YR 5/4), E625
3 1 3 |96 moist, medium stiff to stiff, trace
E 3 manganese nodules, low to medium E
3 plasticity (Residual)
4 ]
1/15°7 s |108 3
7121 s 3
57 3
sy 3 -becomes yellowish brown (10YR 620
3 3 5 |13.2 5/6) to strong brown (7.5YR 4/6)
E 9 E
; 3
/P s |r2se 3
3 9 E
104 _
154 112 | SPTrefusatat 11.2 feet
PTR80/2" 2 J : < (blow count 50/2"). E 615
E 51 Continuation of borehole E
E description in rock log. 3
153 ]
; =610
204 3
3 " 605
254 ]
3 - 600
30 E
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

WLA-

William Letis & Associates. Inc.

i
5

ROCK 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; 6284823 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: 3.5inch O.D./ 11 feet Vertical J. Hoeft 5/26/06

G ez 37757
= 3 Zz |z E Reviewed by / Date D (C 3-13-Q /
3 < 2 S |58 |3 5
€ iz =l e S |E2 | 2 g
£l g [P ) € o g |EB D T
s El8(2|5|5185 2882 |3 5 g
SlEgle|=|2|6B|ef| 506360 | & Lithology Remarks W=
SW LIMESTONE (micrite) with interbedded calcareous Coring begun at 11.0 615
shale; medium gray (N5) with dark gray (N3) to feet 4
E 50 i 5 w grayish black (N2) bands and calcareous shaie; 11.2-50.0 feet: Good
115588 R2 Sl op slightly weathered to fresh; weak; strong HCL fluid return y
' : F reaction; slightly weathered clay filled fractures at 4
15- Teime, 10 11-12.4 feet
Wa, SI, Ti - shale beds are 0.01-0.08' thick with an average -
spacing of 0.2' - 610
-becomes fresh
2 180V00l F |R2 - shale beds are 0.05-0.15' thick with spacing of =
5.0 0.05-0.2' 1
20-
- shale layers are <0.01" thick with close (0.01-0.1")
spacing -605
-packstone at 21.5-22.6 feet
_ =BjMe, 10, - some interbeds are fossiliferous micrite with
3 5.0 100| F |R2 Pl SL Ti thickness 0.05-0.15' with 0.3-1.5' spacing
5.0 Ell""s'?, T5 - shale beds show rip-up clasts
25 3 el - incipient cracks at interface between shale and
micrite-continues to bottom of hole -
-packstone at 24,0-24.5 feet
-600
4 |22 |100| F |R2
’ - shale beds are 0.01'-0.08' thick with average :
30 - spacing of 0.1-0.3'
A =
- 595
E 50 o BWjIMg, 30,
2.9 , I, Ti . ) 2
5 |50|100| F |R2 Rl - shale beds are 0.01-0.05' thick with average
35 spacing of 0.1-0.3'
LIMESTONE (packstone with small sections of - 590
: micrite 0.2-1.0 feet) with interbedded shale; 3
i | medium grayish blue (5B 5/1); slightly weathered to
6 120[1001SW|Ro Bi. 5. We. fresh; weak; shale is 0.01-0.08" thick -
3 5.0 toF i - 37 feet: fossitiferous ]
40+ 3
- rip-up clasts 585
| 7 20 100} F {R2 T T TR T T T T T T e e T T 3
5.0 LIMESTONE (micrite) medium gray (N5) with dark
gray (N3) to grayish biack (N2) bands and 3
45+ calcareous shale; fresh; weak; strong HCL reaction
=580
E 48 - shale is 0.01'-0.08" thick with spacing 0.5'-0.01" 3
8 10 95 F |R2 =
50 - -
Boring Terminated at 50.0 feet
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Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ZMACTEC WA

William Lenis & Associates. Inc,

ROCK LOG - Boring No. B-1097

Depth (feet)

Run No.
Recovery / Cut
% RQD
Weathering
Strength
in-Situ
Testing
Lithology
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Lithology

Remarks

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

Efevation

o
feet
3 (feet)
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-18-07.GPJ WLA.GDT 4/24/07

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

Z/MACTEC

WA

Wille Lewns & Associaws. lnc

SOIL LOG - Boring No. B-1098

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
1532350.7 N; 627838.6 E

Total Depth
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 Spoan/ NQ core Vertical J. Howard 6/13/06

W sw-07

o - ] g 37 §
BRI 5lZ|e  Reviewed by /Date _ PS5 9-Q7 Zev. |
g l: % = bl 5 - ;"’: > | @ s
clele|ieisgl o Bl Blsg g
Sl 2| gg|8g8/ 8|83 lEQ 3 ®
ES S B | 85| & 1{B2 . oL
I3 G| Sa|cEl2|32|8]35 |82 giea Lithology 00 Remarks W=
0 CL CLAY with sand, strong brown E
(7.5YR 5/8), dry, medium stiff (Fill)
2 615
E Sl1=’T 5 5 :
ARR
1/lspr| 2 1,
E 2 3
53 3
610.4 6.0 3
SPT 1 CH CLAY, strong brown (7.5YR 4/6), £ 610
3 3 1 4 moist, very soft to medium stiff, trace E
E 1 sand E
E 1 3
/57 3 |4 3
103 3
1 /lsetl 2|, 605
E 5 4 604.2 12.2 E
E sSC SAND with clay, brown (10YR 4/3), 3
E wet, loose
E 7 602.9 135 E
3 Aspr 8 -D"Q"’- GP GRAVEL, medium gray (N5), very Note for SPT 6: broken rock [
3 6 13 9 o5 dense, (weathered limestone) fragments in sampler E
153 50/5" pO ) :
b 601.0 154 | SPT and auger refusal at E
3 15.4 feet. Continuation of
borehole description on rock E gng
3 log.
203 §
— =595
254
; 590
304 :
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-18-07.GPJ WLA GDT 4/24/07

ZMACTEC

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

\

i
Willim Letus & Associates. Ine

ROCK LOG - Boring No. B-1098

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
1532350.7 N; 627838.6 E

Total Depth
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: 3.5inch O.D./ 15.4 feet Vertical J. Howard 6/13/06

) %ﬁzﬂ i
- . (é L - -
) S 2z |z £ Reviewed by / Date DSC 5-9-Q7 ﬁ@. el
3 |z |¢g JIE |25 |3 5
sl sle|lale|fl-2 82 |28 | & = _
HEEIEIRIE G E B £3
12| &|l=|2|aG|c83E9 88 |4 Lithology Remarks b
34 108]| g [HWlRa ) LIMESTONE (micrite); medium gray (N5),
1.1 to || oo moderately to highly weathered; moderately strong; | Run No. 1 brecciated to £ 600
E W i, 5, PL, shale beds are very thin to thin and spaced 0.1-1.0 gravel size ]
Ro, Op feet apart (mechanical) limestone .
MWIR3 Good fluid return -
42 % 76 | to | to throughout boring
20 SW|R4 ]
- " Bi. 5. P,
S Op ) ) = 595
= - trace bioturbation and shell fragments
| - shale beds are 0.3' apart
3 |20 80 [sw|Rra :JEJ. 5, Ro,
. P, Ti
25+ Bj. 5, P,
SI, Op 3
’ 590
E - becomes fresh to slightly weathered, strong ]
; 49 SW "g;, Sc,)PI, -
4 29 94 to F R4 \ 0. Op
304
] 1. 5. Pl . - 585
E Isl, Op - trace bioturbation and shale fragments
: - D
BJ, 5, P, 4
E 4.7 SW ISI, Ti
5 50 9.4 o F R4 :
35+ g
E Bj. 5. Pl
IS1, Ti = 580
44| .. |SW y ]
6 150|78 |toF|R __g’bs' st - small calcite vein at 39.0 feet
40+ j, 5, Pl
; g o ]
I Op 575
42.2-43.2 feet: possible
E mechanically broken
R 49 52 SV¥ R4 segment
5.0 to e, 60, P,
45- /s Ti
E 2{ g',:l' - bioturbation and shell fragments found in thin
' layers - 570
3 - shale beds moderately thin to moderately thick 47-50 feet: sulfur odor 3
39 and 0.1-0.4' apart
8 |5+197| F |R4 3
. 4.0
" I8j, 10, PI, 3
504 SJI, Ti .
E Boring Terminated at 50.5 feet
- 565
' NOTE A: Water level data
E Date - Depth (below ground surface)
E 6/20 - 16.9 feet
6/21 - 15.6 feet )
55 6/22 - 15.8 feet
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA GDT 3/13/07

AMACTEC

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

Ak
Wiiliam Leitis & Associates, lic.

57

3 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, 627932.7E 50 feet
Driliing Contractor (Drilter) and Rig Elevation (Datum NAVD 88) | Ground Water Depth j 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. Hoett 6/9/06

3 T3 Lot oer P # P F
o5 = | =2 ' AP
= g Ug 3 =12 Reviewed by / Date DgCA. 5 l 3 Q}
o ElE| &
Clal % |82 l5g 3|2 || B |tn
glzle|5elsd a|g|s|2|58 S
SlElE| 28|82 5|8 |£|£]32 ‘ ue
BB |58 |xE| | Z| 0|5 |h2| 6ms Lithology 00 Remarks we
03 i w1 TOPSOIL; Organic rich o
E O e SILT, yellow (10YR 7/6) with very 3
SPT 3 dark manganese nodules, dry, stiff to
3 1 150 13.2 very stiff, trace sand 3
3 5 3
/%57 10 |14 :
53 8
3 599.3 55
E CcL CLAY, yellowish brown (10YR 5/6),
3 1 moist, stiff to hard E
i /|sPT ' ]
3 3 |126 E
Y13 6 ;
E 8 feet: saturated
J7I1SPT| 15 | 12 269\ 8.5 feet: weathered limestone gravel . —g5— SPT refusal at 9.2 feet. 3
{4 NS0 = = Weathered LIMESTONE with clay /| Continuation of borehole ¢
1 0_ description in rock log. £ 595
153 - 590
20
253 : 580
30 575

Page 1 of 1



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

ZMACTEC

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

William Leutis & Assoc

ROCK LOG - Boring No. B-1099

Boring Location Coordinates: AL State Grid (ft)

Drilling Method Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533127.1 N; 627932.7E 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

el P
= 3 2 |z k= Reviewed by / Date Dsc g‘ [3- a7
8 z 2 L2 128 |32 5
s|slelg|2|8lz28E |22 |8 Te
51 c|8|2|5|8|25|218558 |2 g3
Sl |x|2|a|ell5RSlad | & Lithology Remarks W
104 1 % 0 (;‘éV \g_g, Wegth_ered LIMESTONE with clay Coring begun at 8.8 . 505
: SWh— - soil-filled VOID feet
LIMESTONE (micrite); light brownish gray (5YR
E 6/1), slightly weathered; medium strong; stylolitic
featqres; strong HCL reaction; vitreous fracture
= 5 4.9 80 IMwIR3 coatlpgs o
3 50 - vertical incipient fractures
15 - -becomes packstone from 14.8-16.2 feet with color -590
medium dark gray (N4), pink calcite cement layer = '
n~05thickat15.3fet
E LIMESTONE (micrite) with interbedded caicareous 3
shale; medium gray (N5) with shale dark gray (N3); 3
’ 3 5.0 99 |swlRr3 slightly weathered; medium strong; slight staining
E 5.0 along some of the shale-brown tinge -
o, 20, I - 18.8 feet: healed fracture 50° with notable offset 585
20 lom, T, - 19.2-21.2 feet is packstone, medium dark gray
lickensidgs, D | (N4) with vertical staining: yellowish gray (5Y 7/2) 2
foke=10 -21.2-22.9 feet: brecciated fracture/shear zone: 3
E angular clasts with polished glassy surfaces 272 feet: Lost water '
‘ 48 MW n between many of the fractures /A4 return and did not =
4 |50] 4 |to RS o, 20,1, - 22.9-23.1 feet: small Void - recover 1
Sw 81, Ti LIMESTONE (micrite); medium dark gray (N4);
25+ o 2 medium strong; fresh to slightly weathered; very - 580
T crystalline, styloltic features; occasional shale
laminae; vertical fracture and slickensides at
; Lo, 20, 126827 1feet
E Wa, Sm, LIMESTONE (micrite) with calcareous shale; =
5 5.0 g6 | F |R3 Ic‘) 15 medium gray (N5) with shale dark gray (N3); fresh;
E 50 Wa, Si, Op) medium strong
30 -shale is 0.02-0.2' with 0.05-0.1" spacing - 575
-31.5-33.0 feet: calcareous shale with micrite;
Lo 15 pI shale is dominant with micrite approximately 3
4.8 I8 /0D 0.02-0.05' thick with average spacing of 0.05-0.2
6 5.0 72 F|R3 : IEEI’\BI,Ibifl feet. =
’d\?é/ﬁ' - most shale tayers are <0.02 feet thick
35+ ismisi, op (occasionally 0.05 feet) spaced 0.05-0.2 feet apart =570
E-8j, 15,
g\_’aag', i ~occasional pink calcite layer (~0.05 feet thick)
WPl 1 - 33-41 feet: pervasive slickensided surfaces, 3
| i polished; rip-up clasts are visible; incipient vertical 3
7 5.0 998l F |R3 J?.11_,5- Pi fractures are also prominent throughout this
_ 5017 Eo' 1'5, Pl section. 3
VT .
40+ JcT 15', Pl 565
ISm, Ti E 3
Mo, 15,
[Wa, Sm, :
T
.éo, 1Ts, Pl =
E 5.0 m, 11,
1855 100| F [R3 plickensides, 3
b, 5, Wa,
E Sm, Ti | - 560
45 JcT 15'_
P/St, Sm, 3
W 1
: fake=10° |
9 |%2]100| F |R3 ]
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ZMACTEC

ROCK LOG - Boring No. B-1099

] =
= [&] P =
5 2 2 2|85 |5 £
S| E|lal|E|sl.0 B8 |82 S
gl Z2|3|c|s|2258|5 65| 8 e
Sls|g|le|8|E|23 21888 |3 - e
2l | |2 |a|lef|S3a]ac | o Lithology Remarks ue
50 e E - - = 555
Boring terminated at 50.0 feet
i NOTE A: Water level data
= Date - Depth (below ground surface) 3
E 6/9 - 6.1 feet A
55 - ) - 550
60 - - 545
65 ‘ = 540
70+ - 535
75+ =530
80- -525
85 < - 520
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