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Module 7: Geology Information
[877.404]
7.1 Stratigraphy.

a) Rock Unit:  Period (e.g., Lower Ordovician) Upper Precambrian
Formation (e.g., Rookdale Run) Catoctin Metabasalt

b) Attach Geologic Logs of test holes or equivalent information on attached data sheet (test holes should be drilled to the
ultimate depth of mining unless waived by the Department based on acceptable equivalent information). Log description
must include the surface elevation of each hole submitted, lowest elevation of proposed excavation, elevation of static
groundwater (method and date of measurement), lithologic description, location and extent of voids and thickness of
strata encountered. Drill holes, highwall sections, or equivalent information should be located to represent the thickness
of mineral and overburden to be disturbed in areas of maximum thickness. See attached.

c) Provide stratigraphic correlation of the strata by geologic cross sections or fence diagrams to include lithology,
stratigraphy, existing ground surface, proposed mining limits, proposed benching, final reclamation slopes, postmining
water table, aquifers to be encountered or affected, directions of groundwater movement and underground mines and
cave systems. [Horizontal scale shall not be smaller than the scale of Exhibit 6.2 (i.e. not less than 1 inch: 400 feet, or
linch: 200 feet), larger scales are acceptable (e.g. 1 inch: 100 feet)] See attached the attached Exhibit 7.1:
Geological Cross-Sections.

7.2 Structure.

a) Describe the local geologic structure and its relationship to the regional structure. Use diagrams and regional structural
relief maps where applicable.

The local geologic structure and its relationship to the regional structure are described in the following sections. Monitoring
Well Drilling and Construction Logs in support of Module 7 are included as Attachment A. Geologic cross-sections showing
well construction details relative to the geologic structure and groundwater elevations are included as Attachment B. A
detailed description of the local geologic structure is provided below.

South Mountain, the local name given to the northern portion of the Blue Ridge physiographic and structural province, is an
anticlinorium with a core of Precambrian age volcanics and marginal belts of Cambrian graywackes and quartzites. The Iron
Springs quadrangle and the Pennsylvania portion of the Blue Ridge Summit quadrangle are located on the western limb and
crestal portions of this regional structure (Fauth, 1978). As depicted on the well drilling and construction logs (Attachment
A), subsurface materials encountered in the boreholes and wells consist of overburden soils, weathered bedrock (cap rock),
greenstone (metabasalt), and metarhyolite. The greenstone is characterized as dark green with purplish banding and a platy,
agglomeritic, or porphyritic texture. The metabasalt contains chlorite, epidote, and quartz inclusions, porphyroblasts of
epidote and quartz, epidote and feldspar phenocrysts, and veining comprised of calcite and quartz. The metarhyolite occurs
as layers within the metabasalt and was described as a purplish rock with quartz veining, epidote porphyroblasts, and
epidote and chlorite inclusions.

Review of the well drilling and construction logs (Attachment A) and available geologic cross-sections (Attachment B)
indicate that cap rock, interpreted as weathered bedrock and/or saprolite, was encountered in all of the Northern Tract Quarry
perimeter monitoring wells (MW-8S, MW-8D, MW-9S, MW-9D, MW-10D, MW-11D, MW-12D, MW-13D, and MW-14D). As shown
on Exhibit 6.2, these wells are situated along the perimeter of the proposed Northern Tract Quarry mine buffer boundary. The
cap rock underlies unconsolidated materials (i.e., clay, clay with gravel, silt, sandy silt with gravel, silt with gravel, or gravelly
silt with sand) and was encountered in the boreholes used to construct monitoring wells MW-8S (27 feet bgs), MW-8D (23 feet
bgs), MW-9S (41 feet bgs), MW-9D (40 feet bgs), MW-10D (7 feet bgs), MW-11D (3 feet bgs), MW-12D (5.5 feet bgs), MW-13D (5
feet bgs), MW-14S (49 feet bgs), and MW-14D (53 feet bgs). Based on monitoring data collected from these wells from April
2015 through September 2015, groundwater was encountered at variable depths in these monitoring wells including MW-8S
(18.38-29.90 feet bgs), MW-8D (17.66-28.41 feet bgs), MW-9S (25.57-46.44 feet bgs), MW-9D (25.46-32.45 feet bgs), MW-10D
(57.28-68.27 feet bgs), MW-11D (19.91-41.45 feet bgs), MW-12D (9.22-31.10 feet bgs), MW-13D (30.41-50.20 feet bgs), MW-14S
(18.93-32.70 feet bgs), and MW-14D (26.04-43.55 feet bgs). In wells MW-9S and MW-14S, the depth to water primarily occurs
within the overburden soil above the cap rock interface. In well MW-8S the depth to water generally corresponds to the
overburden soil/cap rock interface. The depth to groundwater in the other above-referenced wells was encountered below
the overburden soil/cap rock interface within competent (unweathered) bedrock.
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The geologic structure of the Iron Springs and Blue Ridge Summit quadrangles comprises a portion of the South Mountain
anticlinorium, and thus is characterized by the structural fabric of that belt. Southwest-plunging folds, and southeast-dipping
flow cleavage with related downdip lineation, dominate the structure of the mapped area. These structural features are
impressed upon all rocks of the area except those of post-paleozoic age. All folds in the project area are coaxial, except for
locally developed, small kink folds and bands produced by the crinkling of the regional cleavage by a later slip cleavage, and
those associated with the Tunnel Hill fault. Folds in the area are the product of flexural-slip and passive mechanisms. Major
faults are primarily high-angle reverse faults (Fauth, 1978). The metarhyolite overlies the metabasalt in wells MW-9S/D and
MW-10D confirming the presence of a thrust fault trending from southwest to northeast and extending across the
easternmost portion of the proposed Northern Tract Quarry.

Groundwater moves principally through joints, locally along cleavage planes, or other regularly distributed fracture zones
and is generally characterized by a considerable range in mineral content and hardness with objectionable quantities of iron
locally (Fauth, 1978).

7.3 Indicate joint and fracture orientations on the Module 6.2 map (or Module 6.1 if locations not within limits of Module 6.2), using
standard joint strike and dip symbols, where fracture/joint measurements were taken. Rose diagrams may be submitted if

available.
Type of Joint . Number of Depth Below Aperture Key to 6.2
Or Fracture* Lithology Measurements Surface (width) (or 6.1)
Regional Axial Metabasalt 22 N/A N/A 6.2
Plane Cleavage
Multiple Joint Metabasalt 2 N/A N/A 6.2
System - -
Subordinate Slip or Metabasalt 1 N/A N/A 6.2
Crenulation
Cleavage
Fault Metabasalt 2 N/A N/A 6.2

Type of Joint or Fracture refers to tectonic, stress relief, bedding plane, etc.

Source of information (site specific measurements, publication source, etc.) Fauth, John L., 1978, Geologic Map of the Iron Springs
and Blue Ridge summit Quadrangles, Adams and Frankline Counties, Pennsylvania; URS, December 2012, Hydrogeologic and
Hydraulic Analysis Report — Modules 7 and 8, Specialty Granules, Inc. Charmian Facility, Hamiltonban and Washington Townships,
Adams and Franklin Counties, Blue Ridge summit, Pennsylvania
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7.4 Overburden Analysis.

Note: Typically overburden analysis is not required for noncoal mining operations. However, there are geologic conditions that
may make overburden analysis necessary due to the potential for surface and/or groundwater pollution. Examples are
mines in coal field strata that may be acid-forming, and sites where rock has undergone sulfide mineralization. The
necessity for overburden analysis should be determined prior to permit application submittal. This can be done by
contacting the appropriate District Mining Office.

a)

Overburden Analysis Report Not Applicable (N/A)

The overburden analysis report must include at a minimum:

1

2)

3)

4)

5)

6)

7

8)

Note:

geologic logs of overburden analysis test holes including Munsell color codes. This must include the information
requested in Module 7.1b. Overburden holes must be logged by a geologist. Water condition information is the
same as that requested in Module 7.1b. This information is to be presented on a completed Module 7.1(B)
“Geologic Log Drill Holes/ Overburden Analysis Data.”

an explanation of considerations employed in determining

aa) drill hole spacing and number of holes,
bb) sampling depth; and
cc) sampling intervals of overburden analysis test holes.

a series of stratigraphic cross-sections or fence diagrams including all overburden analysis test holes, plus other
representative test holes. The vertical scale must be sufficient to show all potentially acidic and alkaline zones and
any zones proposed for special handling; a scale of one (1) inch to twenty (20) feet or greater is recommended.
The stratigraphic correlations between overburden holes and other test holes must be shown. In addition,
hydrogeologic information (such as water table, perched systems and so forth) should be portrayed.

overburden holes accurately located on Exhibit 6.2. Overburden holes must be surveyed such that surface
elevations and hole locations are accurately determined and plotted.

results of the chemical analysis of all overburden strata and strata immediately below the lowest stratum being
mined. Acid-base accounting data must be presented on Module 7.1(B) “Geologic Log Drill Holes/ Overburden
Analysis Data.” Actual laboratory analysis sheets may be submitted in addition to Module 7.1(B). Forms of sulfur
(when submitted) should be submitted on a separate sheet.

techniques and methods of chemical analyses. References pertaining to technique or method should be cited as
appropriate (e.g. Sobek, and others 1978, p. 47-50; ASTM Method D2492-84) and where a standard method is not
used or has been modified, the method used should be described in detail.

an identification of any stratigraphic units possessing the potential for significant acid or alkaline production and an
overall interpretation of the overburden analysis data. The criterion and rationale by which the overburden is being
judged must be explained.

the name, address and telephone number of the individual(s) responsible for the collection and analysis of the data
and interpretation of the data.

The interpretation of overburden analysis should be provided in this Module. However, the operational plans for
material placement should be provided in Module 10.
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7.1(B) GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Pagelof
Hole No.: Operation Name:
(Key locations to Modules 6.2 and 9) Method of Drilling:
Surface Elevation: Date Dirilled:
Bottom Elevations: Drilled By:
Logged By:
Township:
Groundwater Elevations and Date Measured County:
Quadrangle:
Surveyed by: Laboratory:
Method Latitude: 1 . Longitude: ° ' "
Remarks:
Overburden Analysis Logs*
Color or OBA %
Thick- Graphic Lithologic Description Munsell Sample Log Total Fizz Neutralization
Depth ness Scale Log and Water Conditions Code Number Interval Sulfur Rating Potential

10

40

I O T e e e e e e e T T T T T O S O T R (RO

L e e T e A O I AR A O

70

*When requested by the Department
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7.1(B) GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA - CONTINUED Page2of

Hole No.: Operation Name:

Remarks:

Overburden Analysis Logs*
Color or OBA %
Thick- Graphic Lithologic Description Munsell Sample Log Total Fizz Neutralization
Depth ness Scale Log and Water Conditions Code Number Interval Sulfur Rating Potential
- -

*When requested by the Department
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7.5 Mine Workings and Solid Waste Sites.

Submit the following data on all active, completed and abandoned underground and surface mines and coal refuse disposal

sites which are in or within 1000 feet of the permit area: (Key location to Modules 6.2, 9 and 18.)

Surface and Underground Mines

Operator Permit No. Map Status Mineral Water Sample No.(s)
Key
Specialty Granules, SMP#01930302 Modules Active Metabasalt MW-1, MW-2, MW-3, MW-4,
LLC (Pitts Quarry) 6.2,9, MW-3R, MW-4R, and MW-
and 18 7; SP-5, SP-21; and SS-1
through SS-5, SS-9, and SS-
10
Specialty Granules, SMP#6477SM5 Modules Active Metabasalt MW-5, MW-6, SS-6, SS-13,
LLC (West Ridge) 6.2,9, and SP-6
and 18
Specialty Granules, Pending Modules Proposed Metabasalt MW-8S, MW-8D, MW-9S,
LLC (Northern Tract 6.2,9, MW-9D, MW-10D, MW-11D,
Quarry) and 18 MW-12D, MW-13D, MW-
14S, MW-14D; Wetland C,
Wetland D, Chn 1 US, Chn 1
DS, TC DS, DCNR Seep 1,
DCNR Seep 2, Lower Seep,
DCNR chn, PFO Wetland,
Pond 1, Upper Seep, and
TC US; PWS’s Shank and
Holbrook
Inactive Modules Inactive N/A Controlled discharge to
underground 6.2, 9, permitted sediment pond.
mine and 18 NPDES 0009059 Outfall 001
Abandoned Modules Inactive Copper
Underground 6.2, 9,
Mine and 18

Solid Waste Disposal Sites:

There are no solid waste disposal sites in or within 1,000 feet of the permit area.
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List the operator permit number, and type of any solid waste disposal sites in or within 1000 feet of the permit area.
N/A
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COMMONWEALTH OF PENNSYLVANIA

é‘% pennsylvan-ia DEPARTMENT OF ENVIRONMENTAL PROTECTION
DEPARTMENT OF ENVIRONMENTAL BUREAU OF MINING PROGRAMS
PROTECTION
GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 5
Hole No.: NT-13-01 Operation Name: Charmian Northern Tract
Surface Elevation: 1141.05 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 940.05 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 07.31" Longitude: 77° 25" 35.85"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
. ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth [ ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
0___|
= Overburden (0-8')
s
] Depth: 8'
Thickness: 8'
= 1 CAP ROCK: Metabasalt, very dark greenish gray (5G 3/1) to greenish gray (5G 5/1),
10 | very intensively to moderately fractured. Extensive iron staining/oxidation. 100%
= \ Intensely fractured metabasalt (8.5-11') w/multiple fractures (~50%) along foliation 118" :
= w/fine-grained greenish black (5G 2.5/1) chlorite and fine-grained (speckled) pale 240"  |__
= yellowish green (5GY 6/4) epidote and dark red (10R 3/6) hematite? i
15
] EOD
20 } ——}——— |Intensely fractured metabasalt caprock
60°
Depth: 28"
Thickness: 20"
25 Metabasalt (caprock), dark greenish gray (5G 4/1), fine-grained greenish black
= ______,.-f—% (5G 2.5/1) and fine-grained epidote. Epidote peripheral rims on some chlorite blebs.
=i Iron staining/oxidation.
= 2 METABASALT: Grayish green (5G 4/2), massive, moderately fractured, aphanitic,.
30 Fine-grained pale yellowish green (5GY 6/4) epidote with fine-grained greenish 95%
=1 \ black (5G 2.5/1) chiorite.
— \‘\ 178"
_ \ Intensely fractured metabasalt (28-31') 228"
85___ [Chlorite vein (1/16", 30°)
= Depth: 48'
- Thickness: 20' i
— Typical
40____
& —> Qtz/Epidote Vein
— | ____~|Light bluish gray (10B 8/1) Qtz vein (1/8", 40°)
—p———+— |lrregular-shaped Qtz + Chlorite Infill
45
= 3 METABASALT (~48-50.3") Intensely fractured, moderately decomposed, 95% L
= — moderately disintergrated. Depth: 50.3'
50 Thickness: 2.3' ;T‘

-1-
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Y% pennsylvania

DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 5
Hole No.: NT-13-01 Operation Name: Charmian Northern Tract
Surface Elevation: 1141.05 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 940.05 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 07.31" Longitude: 77° 25 35.85"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
_ ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth [ ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50, 3
. (N
- META!E!ASALT: Dark greenish gray (5G 4/1), massive, moderately fractrued, 95% |_
_ aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote,
— greenish black (5G 2.5/1) chlorite, some w/peripheral epidote rims. 142"
—| 22 n
55 8
Typical
60 \ o, |Intensely fractured metabasalt (60-61) o
Depth: 65.3
Thickness: 15
65, D ———=> |Intensely fractured metabasalt (~64.8-65.3")
_ 4
_ METABASALT, grayish green (5G 5/2), massive, slightly fractured, aphanitic. 95%
Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, minar greenish
70 black (5G 2.5/1) chorite, some oriented to foliation (~30-40°). Epidote peripheral 191"
rims on some chlorite biebs. 228"
75
P — Light bluish gray (5PB 7/1) Qtz. Infill
— 40°
80 Typical
— Depth: 85’
— Thickness: 19.7"
;5
— s 25°
_ M_ETAB{\SALT, grayish green (5G 5/2), massive, slightly fractured, aphanitic 95% |__
_ Fme-gramed (speckled) pale yellowish green (5GY 6/4) epidote w/v. fine-grained [ .
— greenish black (5G 2.5/1) chorite, some w/epidote peripheral rims. A
80| 228" |[s0°
— 40°
95__ Eo
100___ a
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-01

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Surface Elevation: 1141.05 ft.

Bottom Elevations: 940.05 ft.

Static Water Elevations n/a

and Date Measured: n/a

Page 3 of 5

Operation Name: Charmian Northern Tract

Method of Drilling: Rock Core, NQ Wireline

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)
Quadrangle: Iron Springs, PA

Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center

Surveyed by: n/a Method: n/a Latitude: 39° 46’ 07.31" Longitude: 77° 25" 35.85"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
. ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
b 5 Depth: 104' 7
e Thickness: 19 95% __
40°
105 6
_ METABASALT, grayish green (5G 4/2), massive, moderately fractured, aphanitic. 95% |__
- Fine-grained pale yellowish green (5GY 6/4) epidote, minor irregular greenish black _
_ (5G 2.5/1) chlorite 182" | __
— 228" |_
110
-5 = |Intensely fractured metabasalt (114-114.5") along foliation
115,
. ) |Dark gray (2.5YR 3/6) laminated bands of hematite (~111-119')
Typical
] Depth: 123"
20 Thickness: 19'
| 7
125__ | METABASALT, grayish green (5G 5/2), massive, slightly fractured, aphanitic. 95%
. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, minor greenish
— black (5G 2.5/1) chlorite w/some epidote peripheral rims. 210"
— 22g"
e |
130____| N (~128.5-128.8') Amygdaloidal metabasalt w/irregular-shaped vesicles filled with
— white (9.5/N) to light bluish gray (5PB 8/1) Qtz.
135
-1 > [;: 37.5') Amygdaloidial w/irregular-shaped vesicles filled w/Qtz, minor epidote and Typical
1 chlorite.
140___
Depth: 142
= Thickness: 19"
— 8
- — 7 [(~143-143.5') Hematite (?) vein rimmed w/epidote 95%
145
— METABASALT, grayish green (5G 4/2), massive, slightly to moderately fractured, 192"
— aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/ 228" [__
— irregular greenish black (5G 2.5/1) chlorite, some epidote rims on chlorite o
150__ 12y
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-01

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Surface Elevation: 1141.05 ft.

Bottom Elevations: 940.05 ft.

Static Water Elevations n/a

and Date Measured: n/a

Page 4 of 5

Operation Name: Charmian Northern Tract

Method of Drilling: Rock Core, NQ Wireline

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

Township/County: Hamiltonban Township, Adams County

Laboratory: SGI Technical Center

Surveyed by: n/a Method: n/a Latitude: 39° 46’ 07.31" Longitude: 77° 25 35.85"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth [ ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
150 8 71T
| (~151-152') Greenish black (5G 2.5/1) chlorite oriented w/foliation. Some epidote 95% |8l
_,> 7 rims on chlorite.
— 192"
— / (~152-160") Weak red (10R 5/4) to dark red (10R 3/60 hematite (?) layers 228"
156
! — —5 [(~154.5-167") Intensely to moderately fractured metabasalit. _
—b Typical
| —> |(~157") Vugay [
P Depth: 161"
— —_— 5 . '
160 > |(~158.5-159) Epidote veins (45°% Thickness: 13
_]l 9
— METABASALT, grayish green (5G 4/2), massive, slightly fractured, aphanitic. 100%
| Fine-grained, pale yellowish green (5GY 6/4) epidote, greenish black (5G 2.5/1)
185____ chlorite w/some epidote rims. 212"
- 240"
_} ——1— |(~166-168") Irregular light bluish gray (5PB 8/1) Qtz infill
170
Depth: 182"
Thickness: 21'
|_—> [(~172-176") Moderately fractured metabasalt
175 Typical
— P (~178.3-179.2') Amygdaloidal w/irregular vesicles filled w/bluish gray Qtz and
_> = epidote, some stretched.
180 > =3 (~180-181") Qtz-filled vesicles (stretched)
_| 10
- Depth: 201" 100% |_
185 Thickness: 19" _
—_ 232" |
| 240" g
-3 ——> |Qtz vein (1/4", 60°) 33°
190___ B
—p ———+—3 |Light bluish gray (10B 7/1) Qtz parallel to foliation L
P —} Irregular-shaped vesicles filled w/white (9.5/N) Qtz g
— —
195
— (~196-201) Amygdaloidal metabasalt w/widely scattered and randomly oriented 45°
_ ’47 vesicles filled w/light bluish gray (10B 8/1) Qtz, greenish black (2.5G 2.5/1) chlorite, L
- = and pale yellowish green (5GY 6/4) epidote. Qtz and chlorite vesicles oriented to °
- foliation, some epidote peripheral rims on chlorite. __
200, _ 81T
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-01

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Surface Elevation: 1141.05 ft.

Bottom Elevations: 940.05 ft.

Static Water Elevations n/a

and Date Measured: n/a

Surveyed by: n/a
Remarks: n/a

Method: n/a

Page 5 of 5

Operation Name: Charmian Northern Tract

Method of Drilling: Rock Core, NQ Wireline

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)
Quadrangle: Iron Springs, PA

Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Latitude: 39° 46’ 07.31"

Longitude: 77° 25 35.85"

Grid Coordinates:

Thick-
Depth ness

Scale

Graphic
Log

Lithologic Description: rock type,
weathering, color, fossils,
carbonate

minerals concentrations, pyrite, etc.

Overburden Analysis Logs

Munsell OBA Log %Total Fizz

Water
Conditions

Color Code

Sample No.

Interval

Sulfur

Rating

NP

FEET

BOX

CODE

DESCRIPTION

RECOVERY

200 10

205,

235

250,

Corehole NT-13-01 completed at a depth of 201 feet below collar elevation of
1140 feet amsl.
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COMMONWEALTH OF PENNSYLVANIA

é‘b pennsy[van-ia DEPARTMENT OF ENVIRONMENTAL PROTECTION
DEPARTMENT OF ENVIRONMENTAL BUREAU OF MINING PROGRAMS
PROTECTION
GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 3
Hole No.: NT-13-02 Operation Name: Charmian Northern Tract
Surface Elevation: 1146.60 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 1011.60 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 07.56” Longitude: 77° 26" 25.40"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
0
— ar
= S
| 1 CAP ROCK: Metabasalt, grayish green (5G 4/2) :
sy 95% [s0°
10, METABASALT: Grayish green (5G 5/2), massive, moderately fractured, aphanitic. as5°
= Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/oval, irregular, 168" |ao®
- and tabuluar (stretched) greenish black (5G 2.5/1) chlorite, some w/epidote 228" |as°
= peripheral rims. Some chlorite stretched (oriented) in direction of foliation (~30°)
3 P> — EE
15, > |Qtz vein (1/8", 50% 549
56°
Sa | Depth: 26' Typiel
Thickness: 19'
45°
a5
—p —————>|(~24.5-25") Very intensely fractured metabasalt '
25 Vu
. —_— agy
e 2
— METABASALT: Grayish green (5G 5/2), massive, slighlty to moderately fractured, 100% |_
= aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/ =
30, greenish black (5G 2.5/1) irregular chlorite and Qtz oriented to foliation (~30-40°%) 173"
— 240" |_
ﬁ> — 17 |(~31-32)) Intensely fractured w/iron staining/oxidation and some vugs present iy
—_ T_yplcal
as,
—[p ———F—> |Vugs oriented to foliation
bt —— |1" Qtz-filled cavity
40,
= ~_;. (-41-42') Intensely fractured metabasalt w/vugs oriented to foliation (~30Y), iron
_.> staining
_> —T—7 |-(~42.5-45") Chlorite banding (~40°) w/Qtz and speckled epidote
45__ LY Depth: 46'
= ] Thickness: 20"
- 3
— 55 o
50___ 20°
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COMMONWEALTH OF PENNSYLVANIA

é‘% pennsy[van-ia DEPARTMENT OF ENVIRONMENTAL PROTECTION
DEPARTMENT OF ENVIRONMENTAL BUREAU OF MINING PROGRAMS
PROTECTION
GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 3
Hole No.: NT-13-02 Operation Name: Charmian Northern Tract
Surface Elevation: 1146.60 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 1011.60 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Method: n/a Latitude: 39° 46’ 07.56” Longitude: 77° 26' 25.40”

Surveyed by: n/a
Remarks: n/a

Grid Coordinates:

Lithologic Description: rock type,

Overburden Analysis Logs

) ) weathering, color, fossils, Munsell OBA Log Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50 3
_ METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. 100% |51
o Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/Qtz and greenish 6.
— black (5G 2.5/1) chiorite oriented to foliation (~40°). Epidote peripheral rims on some 227"
] chlorite. 240"
55 | Iron-stained fracture surface
o= (52.3-52.4") Min. Epidote Replacement (Epidosite)
= Qtz vein (1/4", 20°%
60, a
_ti Min. Epidote Replacement (Epidosite) Typical
i Depth: 66"
85 Thickness: 20
o 4
= METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic. 95%
L 220"
228"
75
| Depth: 85'
| Thickness: 19"
80____ Typical
_} —+f—> [(~81.5-83") Qtz infill along foliation
—> ————3 |Epidote vein (1/8") w/chiorite and epidote peripheral rims Unigue
85 L
| 5
= | 5 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic.
] —
= | /}{ (~90.8-91.5') Min-Mod. Epidote Replacement (Epidosite)
80 ... b ]
=i (~91.5-95') Metabasalt, pale red (10R 6/4), massive, aphanitic; Irregular to tabular
=1 ) (stretched) greenish black (5G 2.5/1) chiorite
— ‘/
95
o /=, (~96-100") Qtz and chlorite infill oriented w/foliation (30°)
7 1
100 _ -2
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 3
Hole No.: NT-13-02 Operation Name: Charmian Northern Tract
Surface Elevation: 1146.60 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 1011.60 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 07.56” Longitude: 77° 26" 25.40"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
100 5 Depth: 105’
] Thickness: 20" 100%
_ (~103.3') Qtz. Vein (1", 30°) witrace Native Cu 223"
— 240"
105, 61
5 6 . . " ?¢
ot /> EPIDOSITE (Min-Maj. Epidote) Replacement, massive, slightly fractured, aphanitic. 95%
| o Minor greenish black (5G 2.5/1) chlorite.
—_— 2 "
110 228"
-1 _______’4? (~112.5') Trace Native Cu
_ (~1 13.5-123‘} Epidosite (Mod-Maj. Epidote Replacement)
115, /
=1 /|
= Typical
120 -
—% ——— [(~120.8') Trace Native Cu
—_ Depth: 124'
e Thickness: 19"
125 e
| METABASALT: Grayish green (5G 5/2), massive, sligthly fractured, aphanitic. 100% |_
- >\ Fine-grained (speckled) pale yellowish green (SGY 6/4) epidote w/trace greenish L
- black (G 2.5/1) chlorite, some epidote peripheral rims. Min-Maj. Epidote 130" | _
Ml \ Replacement (Epidosite). 132" |_
130 (~126.4") Trace Native Cu
—{ | > |Qtzvein (174", 40% A
= Typical
e Depth: 135" -
X Thickness: 11
135 =
= Corehole NT-13-02 completed at depth of 135 feet below collar elevation of :
i 1145 feet amsl.
140___ e
145 [~
150___ L
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 3
Hole No.: NT-13-03 Operation Name: Charmian Northern Tract
Surface Elevation: 1095.31 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 970.31 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 08.29” Longitude: 77° 26" 17.07"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
o____
s o
= 61
10, 1 CAPROCK (9-13'): Metabasalt, grayish green (5G 4/2), moderately to intensely
= fractured. Irregular greenish black (5G 2.5/1) chlorite, fine-grained pale yellowish 90% |_
green (5GY 6/4) epidote, and red (7.5R 4/8) hematite (?) aligned to foliation. Iron -
staining/oxidation observed on core surfaces. 183" o
— 216" =
15 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic.
- Greenish black (5G 2.5/1) chlorite, fine-grained (speckled) pale yellowish green I
(5GY 6/4) epidote. Trace red (7.5R 4/8) hematite (?) parallel to foliation. 45°
— ] —_
20 [ |(18.6-18.7') EPIDOSITE (Mod. Epidote Replacement)
25 } y |(~24.3-26.1') Intensely fractured zone w/iron staining/oxidation. &
| Depth: 27"
= Thickness: 18’ B
. 2 METABALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. =
ol Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, greenish black 95% |_
30, (5G 2.5/1) chiorite. Epidote peripheral rims on some chlorite observed.
ol Trace red (7.5R 4/8) hematite. 224" |
= 228" |[_
— 552
_p —> |(~34.5-34.6") EPIDOSITE (Min. Epidote Replacement) o
35___
= Typical
40,
- 60°
ol Depth: 46'
45 = Thickness: 19’
| s
50
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 3
Hole No.: NT-13-03 Operation Name: Charmian Northern Tract
Surface Elevation: 1095.31 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 970.31 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a _
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 08.29” Longitude: 77° 26" 17.07"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50 3 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic.
_ Fine-grained, pale yellowish green (5GY 6/4) epidote w/oval to irregular greenish 100% |61
it black (5G 2.5/1) chlorite, trace red (7.5R 4/8) hematite, trace light bluish gray 74
— (5B 8/1) Qtz. Infill, 234"
e 240"
55
i Depth: 66’
60 Thickness: 20"
P — |Epidote fracture filling
P —— Amygdaloidal w/irregular vesicles filled w/hematite, rimmed by epidote and Qtz. Typical
& | :} Qtz. Vein (1/8", 65°)
=L 4 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic.
=il Oval to irregular greenish black (5G 2.5/1) chlorite, fine-grained (specked) to irregular pal§ 95%
] yellowish green (5GY 6/4) epidote. Epidote peripheral rims around some chlorite infill.
70 Some chlorite vesicles elongated (stretched) in direction of foliation. 212"
228"
y [(~72-3") Light bluish gray (5B 7/1) to white (9.5/N) Qtz infill w/trace red (7.5R 4/8) =
T hematite. Typical
75 (~75-82.1') EPIDOSITE: Mod-Maj. Epidote Replacement w/minor greenish black
ot / (5G 2.5/1) chlorite and bluish gray (10B 5/1) Qtz.
el 40
S Typical
80,
- Light bluish gray (10B 7/1) Qtz vein (1/8", 45°) [
u |so°
i | 3 |(~82-85') METABASALT: Grayish green (5G 5/2) w/mod. Epidote replacement. L
- Depth: 85"
85 Thickness: 19"
—|\5 EPIDOSITE: Pale yellowish green (5GY 6/4) w/minor bluish gray (10B 6/1) Qtz
= /_,q infill, minor greenish black (5G 2.5/1) chlorite.
e0__
: (~91.5-95') METABASALT: Grayish green (5G 5/2), massive, slightly fractured,
— aphanitic. Min-Mod. Epidote Replacement w/bluish gray to white, irregular Qtz.
— 7’ infill and greenish black (5G 2.5/1) chlorite, epidote rims present on some chilorite,
a5, trace red (7.5R 4.8) hematite.
] |3 [(~95-100") EPIDOSITE (Mod-Maj. Epidote Replacement) Typical
o) Depth: 105'
100 = Thickness: 20'




5600-PM-BMP0403 1/2017 COMMONWEALTH OF PENNSYLVANIA
é% pennsy[van'ia DEPARTMENT OF ENVIRONMENTAL PROTECTION
DEPARTMENT OF ENVIRONMENTAL BUREAU OF MINING PROGRAMS

PROTECTION

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 3
Operation Name: Charmian Northern Tract

Method of Drilling: Rock Core, NQ Wireline

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

Hole No.: NT-13-03
Surface Elevation: 1095.31 ft.
Bottom Elevations: 970.31 ft.

Static Water Elevations n/a

and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 08.29” Longitude: 77° 26" 17.07"

Grid Coordinates:

Remarks: n/a

Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION REGOVERY
100___| . 5 METABASALT: Grayish green (5G 5/2), massive, slightly fractured. Fine-grained
— % pale yellowish green (5GY 6/4) epiodite w/greenish black (5G 2.5/1) chlorite, 100%
— some w/epidote peripheral rims.
- . ) ) ) 224"
10 — (~101.7') White to light bluish gray Qtz vein w/greenish black chlorite 240"
- T
- 6 METABAS;IALT: Grayish green (5G 5/2), massive, slightly fractured. Fine-grained [ N8
= pale yellowish green (5GY 6/4) epiodite w/greenish black (5G 2.5/1) chlorite, 95%
" some w/epidote peripheral rims. -
| . o 211"
1 [~ 7 |(~109-109.5') Red (7.5R 4/8) hematite infill 228"
el 65°
115 i
. Depth: 125"
Thickness: 20' -
= 3 Typical
120 _
- /‘}Aa _
== A s
126 | 17 = A Biﬂ-?
. Corehole NT-13-03 completed at depth of 125 feet below collar elevation of 1095 ft. .
— amsl. -
1830 -
135 i
140 i
1a5__ i
150 ==
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 2
Hole No.: NT-13-04 Operation Name: Charmian Northern Tract
Surface Elevation: 1131.21 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 1036.21 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 02.41" Longitude: 77° 26" 36.84"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
. ]
FEET BOX CODE DESCRIPTION RECOVERY
0
- OVERBURDEN (0-8")
5
= 1 CAP ROCK (8-12'): Very dark greenish gray (5G 3/1), moderately to intensely
10, frat.::tured. aphanitic. Porphyritic w/randomly oriented oval, lenticular, and irregular
e white (5Y 8/1) to pale yellow (5Y 8/2) feldspars w/minor greenish black (5G 2.5/1)
chlorite
METABASALT: Dark greenish gray (5G 4/1), massive, slightly to moderately
15 fractured, aphanitic. Randomly oriented white (5Y 8/1) to pale yellow (5Y 8/2)
feldspar phenocrysts oriented to foliation (~30°).
% [(~18.2') Chlorite vein (1/8", 50°
— 25°
20 (~21-31") Stretched feldspar phenocrysts oreinted wi/foliation (~40°) Typical
(~19-27') Intensely fractured metabasalt
il * 4
25 Depth: 27"
_ Thickness: 19’
55°
) METABASALT: greenish gray (5G 5/2), massive, slightly to moderately 5_9_"
- fractured, aphanitic. Fine-grained greenish-black (5G 2.5/1) chiorite elongated 95%
30___| (stretched) in oriented w/foilation (~40°) [
— 291 "
— 228 |__
— 45 o
as__| | > |('35.2) Epidote infill i
—_— Depth: 46"
4 Thickness: 19'
40__“_____ (~40.5") Qtz vein, white (9/N) to light bluish gray (10B 7/1). Typi
— ___—? ;;_pancal
P ———— |(~41.5-42') Qtz vein, light bluish gray (10B 7/1), 1/16", 35°
—_—p
—
45 = (~44') Irregular vesicles filled w/pale yellowish green (5GY 6/4) epidote 5_1
| 6
—_— -7
i 3 100%
= 218" :
50, 240"




5600-PM-BMP0403 1/2017
Y% pennsylvania

DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 2
Hole No.: NT-13-04 Operation Name: Charmian Northern Tract
Surface Elevation: 1131.21 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 1036.21 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 02.41" Longitude: 77° 26" 36.84"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth [ ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50 3 METABASALT: Dark greenish gray (10GY 4/1), massive, slight to moderately
- fractured, aphanitic. Greenish black (5G 2.5/1) chlorite, irregular to elongate 100% |
—L (stretched) w/minor fine-grained, pale yellowish green (5GY 6/4) epidote. -
"‘-\_‘__‘ 218"
—t 8 =
= k.\\-\) Qtz vein (1/8", 4001 240" |_
55 [ |atz vein (174", 30°)
- — Typical
b 4 Qtz vein (1/4", 40°%, light bluish gray (10PB 8/1)
_p———1— 3|(~62.7") Qtz vein (3/16", 307, light bluish gray (10B 8/1)
= Depth: 66"
65____ Thickness: 20°
- 4 METABASALT: Dark greenish gray (10GY 4/1), massive, slightly fractured,
—>.._,_____\* aphanilic. Irregular greenish black (5G 2.5/1) chlorite w/fine-grained (stretched) 95%
—_ \) epidote
70| (~68') Qtz vein (1/2", 40%, light bluish gray (10B 7/1) to white (9.5/N) 212"
_P___-_—__;——> (~70-71) Intensely fractured metabasalt 228"
- —— [(~71") Qtz vein (1/2", 35%)
|
- (~78-79') Stretched chlorite oriented to foliation (—30°}
. >———:; (~78.3") Epidote vein (1/16", 40°
80____
N ¥ ' : ; T
_:_________y (~82.3') Epidote vein (1/8", 30)
gl Depth: 85'
= Thickness: 19"
85,
- METABASALT: Dark greenish gray (5G 4/1), massive, slightly to moderately 100% |
-l 5 fractured, aphanitic. Greenish black (5G 2.5/1) chlorite, irregular to elongate
= (stretched) w/minor fine-grained, pale yellowish green (5GY 6/4) epidote. 101"
i 120"
90____ Typical
__> —> |Qiz and epidote veins
S Depth: 95"
— Thickness: 10°
95___
il Corehole NT-13-04 completed at depth of 95 feet below collar elevation of 1135 ft.
- amsl (and floor elevation of Level 6).
100, ol
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS
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GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 7
Hole No.: NT-13-05 Operation Name: Charmian Northern Tract
Surface Elevation: 1217.89 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 882.89 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 02.45” Longitude: 77° 26° 29.18"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
_ _ weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
o___ OVERBURDEN (0-17") [
] L
10. A __
15__ - -
Al 1 CAP ROCK (17-25') Dark greenish gray (5G 4/1), mdoerately fractured, aphanitic. L
i Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) epidote, 95% |__
20 ¢4 greenish black (5G 2.5/1) chlorite, some elongate (stretched) in direction of o
- —ﬁ foliation (40-50°). Some vugs and epidote peripheral rims ocbserved. Pervasive iron IESO L
_ staining/oxidation on core surfaces. Intensely fractured (17-18.5'). /-g-”
1 Depth: 36' 7z —
— Thickness: 19
25 —
- METABASALT: Dark greenish gray (5G 4/1), slightly to moderately fractured,
3 | aphanitic. L
- ., |(~26.7") Possible flow boundary w/Qtz and epidote
—A4—1+—> |(~28.8') Qtz vein (1/4", 30°). light bluish gray (10B 7/1), cuts across foliation I
30, ] 3 |(~29.5") Irregular Qtz, epidote, and chlorite elongate in direction of foliation (~40%) at
P 4l
— (31-3!’3') Intensely fractured metabasalt
— /> (33-34') Highly weathered metabasalt L
_,.> "4_:3 (34-36") Amygdaloidal w/irregular vesicles filled w/white (9/N) to light bluish gray .
35 | (5B 7/1) Qtz oriented to foliation.
—i] — |
_ METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, "
i 2 aphanitic. Irregular white (9.5/N) to light bluish gray (10B 7/1) Qtz, elongate 100%
S (stretched) greenish black (5G 2.5/1) chlorite, and pale yellowish green (5GY 6/4) b
40, epidote. Some epidote peripheral rims on chlorite 215"
— 240
_— (40-46') Amygdaloidal metabasalt w/irregular to elongate vesicles filled w/light
-, __|— |bluish gray (10B 7/1) Qtz, minor pale yellowish green (5Y 8/3) epidote.
45 B
: (~48-49') Metabasalt breccia w/epidote, Qtz, and chorite
=l (~49-51') Min-Mod. Epidote Replacement w/minor Chlorite. Typical
50,
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 7
Hole No.: NT-13-05 Operation Name: Charmian Northern Tract
Surface Elevation: 1217.89 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 882.89 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 02.45" Longitude: 77° 26" 29.18"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
S| 2 Depth: 56'
o Thickness: 20’ 100%
215" __
el 240" | __
55 ‘z __u_—? (54-56') Irregular pale red (10R 6/3) hematite(?) layers .
) METABASALT: Grayish green (5G 4/2), slightly fractured, aphanitic. Qtz infill, o
) 3 light bluish gray (10B 7/1) w/elongate (stretched) greenish black (5G 2.5/1) 95% L
chlorite along foliation (40°)
60 213"

228" =
= (~63.5-65') Healed Metabasalt Breccia: Epidote, minor Qtz infill and trace native Cu —
= ____...--"":/'“ flecks.

B85 S (~65-66) EPIDOSITE: Major Epidote Replacement w/minor Qtz infill, trace native
S Cu
i) (~67-75') Metabasalt, grayish green w/epidote, chlorite, and irregular to elongate -
= % (stretched) light bluish gray (5PB 8/1) to white (9.5/N) Qtz. -

70 \

Depth: 75°

- Thickness: 19" Typical

it |V S - -

METABASALT: Grayish green (5G 4/2), massive, lightly fractured, aphanitic.

i Fine-grained (speckled) pale yellowish green (5GY 6/4) epoidote, minor greenish 95%

=% black (5G 2.5/1) chlorite, and irregular to elongate (stretched) light bluish gray

P (5PB 8/1) Qtz. 200" !

- |(~78.2-79") Randomly oriented irregular to elongate white (9.5/N) to light bluish gray sS4

4 (10BG 7/1) Qitz infill

- ——1— |(83.7') 1" Cawvity filling w/Qtz, minor greenish black (5G 2.5/1) chlorite _

85_ e

80—=— (89-94') Irregular and elongate (stretched) Qtz parallel to foliation (40%) w/minor B
il _’,7 epidote and chiorite.
= Depth: 94

Thickness: 19"

o5 -
| 5 95% .
= 216" |_
= 228"

100
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GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 7
Hole No.: NT-13-05 Operation Name: Charmian Northern Tract
Surface Elevation: 1217.89 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 882.89 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 02.45" Longitude: 77° 26" 29.18"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
_ _ weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
100_ METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured,
= aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/light 95%
bluish gray (5PB 8/1) to white (9.5/N) Qtz infill, minor greenish black (5G 2.5/1)
= | chiorite. 216" |
e, . —r 0
LE] 5 "“'--._) (~101.5-104') Six approximately regularly spaced fractures along foliation (40°) 228" =
105 -
_} (~105-106.5") Amygdaloidal Metabasalt w/epidote-filled vesicles, Qtz infill, and minor
i 7 chlorite. Some epidote peripheral rims present.
110_} 7 |(~108-110") Mod. Epidote infill —
Depth: 113"
— Thickness: 19" =
METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. _
15ESS Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/light bluish gray 95%
(5PB 8/1) Qtz and trace greenish black (5G 2.5/1) chlorite, some w/epidote Typical
- 6 peripheral rims. Epidote and Qtz oriented to foliation (40“). 221"
”'> 228"
] > (117-118.3Y) Amygdaloidal Metabasalt w/densely packed oval to irregular vesicles
12000 > \ filled w/bluish gray (10B 5/1) Qtz and pale yellowish green (5GY 6/4) epidote :
= . ) 30°
> 1{~119-119.8') Metabasalt Breccia w/Qtz and CaCO, [
= 47"
125 —_ |(~125.83-126.7") Irregular pale yellowish green (5GY 6/4) epidote layers w/greenish
> ——/ 7 |black (5G 2.5/1) chlorite oriented to foliation (35—40”) 30°
= Depth: 132" 38’
.1 Thickness: 19' 20°
ol (131-132') Oval, elongate (stretched) to irregular vesicles filled w/white (9.5/N) to =
130_ bluish gray (5PB 8/1) to white (9.5/N) Qtz infill, minor greenish black (108 7/1 Qtz 51
> ___.__,....-f-i: oriented to foliation (30°). 6
h METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, (-
<l \ aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/Qtz 100%
195 7 infill parallel to foliation (~40°%). Minor irregular chlorite p—
= \ 208" |Typical
3 .| >\ [(~132.3-132.7") Qtz-filled fractures (1/4", 1/2", 40" w/minor chlorite 240"
i ——>|(~137') Mod. Epidote Replacement w/light bluish gray (5B 8/1) Qtz, trace dark red
A (5R 3/6) hematite(?)
140
By e
T 7 T|(~140') 1" tracture filling w/white (9.5/N) to light bluish gray (10B 7/1) Qtz 35°
= 25°
145 35°
55°
= Depth: 152' =
Thickness: 20'
150
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
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GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 4 of 7
Hole No.: NT-13-05 Operation Name: Charmian Northern Tract
Surface Elevation: 1217.89 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 882.89 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 02.45" Longitude: 77° 26" 29.18"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
_ _ weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
150 7
-5 ___|——>(151-152') Epidote-filled vesicles
2 8 METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, :
- aphanitic. Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) 205" |20°
(1555 epidote w/minor greenish black (5G 2.5/1) chlorite aligned to foliatino (40°) 228"
B | =
- \"ﬁ ("155.3-155.8') Pale red (7.5R 3/6) irregular hematite (?) cavity filling 18°
X a°
16[)_} (~159.5-162") Six approximately evenly spaced fractures along foliation (40°) —
—t7
= Depth: 171" -
ik Thickness: 19'
165
— R (~167-168'") Four fractures along foliation (40°) :
==l ] (~167-171') Amygdaloidal Metabasalt w/oval, irregular, and elongate (stretched) =
= —)| vesicles filled w/pale yellowish green (5GY 6/4) to pale yellow (5Y 8/3) epidote,
170, light bluish gray (10B 6/1) gtz and chlorite oriented to foliation.
o= METABASALT: Dark greenish gray (5G 4/1) to grayish green (5G 4/2), massive, Unique
=y slightly fractured, aphanitic. Fine-grained (specked) epidote w/minor chlorite, some 100%
= 9 w/epidote peripheral rims -
175 3 236"
-1 [T |(~174.6-175.4') Amygdaloidal Metabasalt w/oval to irregular vesicles filled w/epidote 240" [
- and minor chlorite
180 (~180-182") Widely spaced irregular vesicles filled w/white (9.5/N) to light bluish m
_} ————> |gray (10B 6/1) Qtz. 74
185 =
= Depth: 192'
— Thickness: 21" —
190 _
il METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic.
| 10 Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/minor greenish 95%
195, black (5G 2.5/1) chlorite, some w/epidote peripheral rims.
e 215"
— 228"
200 Typical




5600-PM-BMP0403 1/2017

Y% pennsylvania

r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
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Hole No.: NT-13-05

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 5 of 7

Operation Name: Charmian Northern Tract

Surface Elevation: 1217.89 ft.

Method of Drilling: Rock Core, NQ Wireline

Bottom Elevations: 882.89 ft.

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)

Static Water Elevations n/a

Quadrangle: Iron Springs, PA

and Date Measured: n/a

Township/County: Hamiltonban Township, Adams County

Surveyed by: n/a
Remarks: n/a

Laboratory: SGI Technical Center
Method: n/a Latitude: 39° 46’ 02.45” Longitude: 77° 26° 29.18"

Grid Coordinates:

Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
200 Depth: 211" —
—| 10 Thickness: 19" 95% = g
= 215"
= 228"
25__{ 1 (205.1") Native Cu specks
__> -————j> ("208.5-209') Mod. Epidote Replacement w/minor chlorite and trace native Cu
21058 (~209') Elongate (stretched) chlorite oriented to foliation (30°)
— METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic.
. 11 Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) epidote, minor 95%
= greenish black (5G 2.5/1) chlrote, some w/epidote peripheral rims. Trace native Cu -
215 flecks. 222" |30°
- 228" |_
220 a0°
N 20°
225
= Depth: 232
- Thickness: 19'
230 L : — 7t
| 12 A(~230.5") Chilorite-filled vugs [: N
- 95%
| METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic.
] Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) epidote w/minor 220"
235 greenish black (5G 2.5/1) chlorite, some w/epidote peripheral rims. 228"
240 _
— 30°
245 e
— Depth: 249" i
ey Thickness: 19'
250___ | 13 ___
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 6 of 7
Hole No.: NT-13-05 Operation Name: Charmian Northern Tract
Surface Elevation: 1217.89 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 882.89 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 02.45" Longitude: 77° 26" 29.18"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
_ _ weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
250 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic.
| 13 Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) epidote w/minor 95%
= greenish black (5G 2.5/1) chlorite, some w/epidote peripheral rims. e
= 222"
= 228" p
2558 N
- .__—? (~257') Trace native Cu flecks
260 )
:_~> — | 5 [(~262') CaCO;filled vugs -
265___
— Depth: 268"
E=t Thickness: 19" o
hsal| METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. o
270, Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) epidote w/minor 95%
e 14 greenish black (5G 2.5/1) chlorite, some w/epidote peripheral rims. .
— 211" |_
=4 228"
275 2
| (~279-282") Metabasalt Breccia w/irregular epidote and chlorite and hematite (?) B
280_1 _________..) Sharp contact w/underlying metabasalt. 81
= 9l
- ('282-284') Amygdaloidal Metabasalt w/irregular vesicles filled w/epidote and chlorite
.--""-_.?
285 Depth: 287"
_ Thickness: 19’
== 15 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. n
el Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) epidote w/minor 100% |__
290 greenish black (5G 2.5/1) chlorite, some w/epidote peripheral rims.
- 230"
— 240"
295 > — (~294.6-295.1) Amygdaloidal Metabasalt w/irregular vesicles filled w/epidore
—':'\"“‘-—-—-...__
ol [ |(295.5') CaCO; veins (1/4-1/2", 30°)
:300__
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BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 7 of 7
Hole No.: NT-13-05 Operation Name: Charmian Northern Tract
Surface Elevation: 1217.89 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 882.89 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 02.45" Longitude: 77° 26" 29.18"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
300 15 Depth: 307" o
.l Thickness: 20" 100% :
: (~302-305") Amygdaloidal Metabasalt w/irregular vesicles filled w/epidote, minor
|l _———|chlorite 230" |
— 240"  |Typical
305 //_? (~305-311') Metabasalt, grayish green (5G 4/2), massive, slightly fractured.
: 13—"-—‘;) METABASALT: Massive, moderately fractured, aphanitic. _
o 95% -
310 ’/.9 (~310-311.3") Metabasalt Breccia: White (9.5/N) to light bluish gray (10B 7/1) Qtz
—By —] and greenish black (5G 2.5/1) chlorite. 216" |
2 /; (~313.8") Qtz vein w/minor chlorite 228" .
| ("313-315') EPIDOSITE: Maj. Epidote Replacement w/irregular and elongate
'ﬂf/:-—*""? (stretched) chlorite .
315___5 —
_ ___________) ("316.5") Qtz vein (1/4" 30°%), white (9.5/N) to bluish gray (10B 6/1)
g Depth: 326"
o | Thickness: 19"
=1 ____> (~318-320.7') EPIDOSITE: Mod.-Maj. Epidote Replacement w/minor chlorite and
320 J = Qtz Typical
] ) |[(~319.5-320") Qtz vein (1/4", 60°%) white to bluish gray witrace chlorite. Sharp ey
— contact w/overlying metabasalt.
= 1 — 1 ——>|(~323-325.5') EPIDOSITE: Mod-Maj. Epidote Replacement w/irregular Qtz and chlorite “
325 -:)" ———7|(~324.3) Qtz infill 2", (~325.7') Qtz vein (1/4", 40%
i 17 METABASALT: Massive, moderately fractured, aphanitic. Fine-grained (speckled) =
=] epidote w/chlorite and Qtz, trace hematite(?). 100%
] > (~327.6-330") EPIDOSITE: Mod. To Maj. Epidote Replacement =
330 91" |ar
— _‘___) (~331-332') EPIDOSITE: Maj. Epidote Replacement 108" 104
—
: (332-335') Metabasalt, grayish green w/mod. Epidote replacement (333.7-334") w/
— i il /\' minor red (7.5R 4/8) hematite (?). -
335 ) - N
= Corehole NT-13-05 completed at depth of 335 feet below collar elevation of L3
= 1220 ft amsl.
V| Depth: 335
= Thickness: 9"
340
a5 =
aso___ il
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 4
Hole No.: NT-13-06 Operation Name: Charmian Northern Tract
Surface Elevation: 1048.86 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 853.86 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 06.14" Longitude: 77° 26" 11.94”
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
0____
— OVERBURDEN (0-16")
5 . n
10, __
15
- 1 CAP ROCK: (16-36'), Metabasalt, grayish green (5G 4/2), intensely to very [
= intensely fractured, Extensive iron staining/oxidation on core surfaces. 63"
= 252" e
20 ] y |(~18-21") Qtz infill alongfoliation, few vugs present e
— Lt 5 |(~21-24') Very intensely fractured, moderately decomposed, moderately __
- disintergrated, some vugs present
25 el ) N
= Depth: 37 _
| Thickness: 21'
30
_§——'—“—) (~32-32.5") Vuggy zone e
—} 7> |[(82.3-34) Very intensely fractured, moderately decomposed, moderately -
a5 . disintergrated
y [(36-37'), Metabasalt, greenish gray (5G 5/1), massive, aphanitic. Qtz infill, chlorite, 35°
and minor epidote. __ s e
AMYGDALOIDAL METABASALT: Irregular vesicles filled w/Qtz, greenish black 95% il
chlorite, minor pale yellowish green (5GY 6/4) epidote Typical
203" | __
228" bk
> [(~44.3-44.6") Vuggy zone @
5T
6l
> |(~47-47.5") Vuggy zone o
49
— |(~48-48.3) Very pale brown (10YR 8/3) hematic irregular vein |
40°

-1-
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 4
Hole No.: NT-13-06 Operation Name: Charmian Northern Tract
Surface Elevation: 1048.86 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 853.86 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 06.14" Longitude: 77° 26" 11.94”
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50 |+ 2 METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, I
e 5 aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote 95% -
L w/greenish black (5G 2.5/1) chlorite w/some peripheral epidote rim on chlorite. e
— Depth: 56' 203" |
= Thickness: 19° 228"
55 Al
NN 3 METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, il
=) % |aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote 95% Y
s w/greenish black (5G 2.5/1) chlorite w/some peripheral epidote rim on chlorite. i
80, 180"
il B°Y (~61-63.5") Intensely fractured metabasalt w/pervasive iron staining. - b b
it >,.ﬂf-—-% il
— | e
65 ——
Depth: 75' N
i Thickness: 19' o
70
| (~73.5-74") Reddish brown (5YR 4/3) to very pale brown (10 YR 7/3) hematite (?) i
mbT | g infill Typical
T AR
—pT4 —T——|(~75.6-75.7") Pale yellowish green (5GY 6/4) epidote Infill biiii
i 100%
: 232" j
80, | 240" _
__)' 71— |(~80-81') Amygdaloloidal metabasalt w/irregular vesicles filled w/pale yellowish
yg g pale y
it green (5GY 6/4) epidote, light reddish brown (5YR 6/4) to reddish brown (5YR 4/4) ik
o hematite (?) and light bluish gray (5B 7/1) Qtz
85 ] _np_jggl
= | (~87.3-95') AMYGDALOIDAL METABASALT wi/irregular vesicles filled w/pale B
et /7 yellowish green (5GY 6/4) epidote, greenish black (5G 2.5/1) chlorite, some w/ e
90 i epidote peripheral rims, and minor reddish brown {(5YR 6/3) hematite infill
= Depth: 95' L
| Thickness: 20° i
Q5ENN) g s
i 5 METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic. 95% |74
il Irregular greenish black (5G 2.5/1) chlorite w/pale yellowish green (5GY 6/4) B
= epidote. Some peripheral epidote rims on chlorite clasts. 298 |
| =4 il K
100 LI
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Hole No.: NT-13-06

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Surface Elevation: 1048.86 ft.
Bottom Elevations: 853.86 ft.

Static Water Elevations n/a
and Date Measured:

Surveyed by: n/a

Remarks: n/a

n/a

Method: n/a

Page 3 0of 4

Operation Name: Charmian Northern Tract

Method of Drilling: Rock Core, NQ Wireline

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)
Quadrangle: Iron Springs, PA

Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Latitude: 39° 46’ 06.14"
Grid Coordinates:

Longitude: 77° 26" 11.94”

Thick-
ness

Depth

Scale

Graphic
Log

weathering, color, fossils,
carbonate

Lithologic Description: rock type,

Overburden Analysis Logs

Fizz
Rating

Munsell
Color Code

OBA Log %Total

Water Sample No. | Interval | Sulfur

minerals concentrations, pyrite, etc.

Conditions NP

FEET

BOX

CODE

DESCRIPTION RECOVERY

(~107-108.2') AMYGDALODAL METABASALT w/irregular vesicles filled w/pale
yellowish green (5GY 6/4) epidote, and greenish black (5G 2.5/1) chlorite, some

w/epidote peripheral rims.

Depth: 114"
Thickness: 19’

95%

218"
228"

Typical

150

~¥

METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic.
Fine-grained (specked) pale yellowish green (5GY 6/4) epidote w/irregular greenish
black (5G 2.5/1) chiorite, some w/epidote peripheral rims and white (9.5/N) Qtz

infill

(~119.5-120') Mod. Epidote Replacement w/vertical light bluish gray (5G 8/1)

Qtz veins

Depth: 133’
Thickness: 19’

(~124") Irregular vesicles filled w/chlorite, light bluish gray Qtz w/epidote rims
(~124.5") Epidote-filled fracture w/minor greenish black (5G 2.5/1) chlorite

(~126.7') Mod. Epidote Replacement

(~125.3-133') AMYGDALOLIDAL METABASALT w/irregular vesicles filled

w/pale yellowish green (5GY 6/4) epidote and minor greenish black (5G 2.5/1) chlorite

|(~129-129.6") EPIDOSITE (Mod. Epidote Replacement)
(~131.3-131.7') EPIDOSITE (Maj. Epidote Replacement)
(-132.3-133')_ EPIDOSITE (Maj. Epidote Replacement)

AMYGDALOIDAL METABASALT: Grayish green (5G 5/2), massive,
slightly fractured, aphanitic. Oval to irregular vesicles filled w/pale yellow (5Y 8/3)
and greenish black (5G 2.5/1) chlorite, some w/epidote peripheral rims.

(~141-142.4 Qtz vein (1/8" to 5/87, 70%)
(141.4-142') EPIDOSITE (Min-Mod. Epidote Replacement)

Intensely fractured metabasait (142.4-151'), grayish green, massive, slightly

fractured, aphanitic.

Depth: 152"
Thickness: 19"




5600-PM-BMP0403 1/2017 COMMONWEALTH OF PENNSYLVANIA

2% pennsylvania DEPARTMENT OF ENVIRONMENTAL PROTECTION
r' DEPARTMENT OF ENVIRONMENTAL BUREAU OF MINING PROGRAMS
PROTECTION
GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 4 of 4
Hole No.: NT-13-06 Operation Name: Charmian Northern Tract
Surface Elevation: 1048.86 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 853.86 ft. Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA

and Date Measured: n/a

Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center

Surveyed by: n/a Method: n/a Latitude: 39° 46’ 06.14" Longitude: 77° 26" 11.94”
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
150, ? 7 —
4
! 8 \ [METABASALT: grayish green (5G 4/2), massive, slightly fractured, aphanitic. L
= / |Irregular vesicles filled w/greenish black (5G 2.5/1) chlorite, pale yellowish green 95% |__
i1 55N (5GY 6/4) epidote, some w/epidote peripheral rims. s
225"
228"
s Typical
160 P
165
— Depth: 171 e
170 Thickness: 19" -
e 9 METABASALT, dark greenish gray (5G 4/1), massive, unfractured, aphanitic. :
2 —'"*‘7 Irregular chlorite, some w/epidote periperal rims and fine-grained, pale yellowish 100% |[__
wal green (5GY 6/4) epidote. -
175___ 240"
- 240" |
180 =
185___ Ty cal
= Depth: 191° T
190 Thickness: 20
—| |10 METABASALT: grayish green (5G 4/2), massive, UNfractured, aphanitic. 100% :
= l|Fine-grained pale yellowish green (5GY 6/4) epidote w/oval, irregular, and elongate 48" =
od (stretched) greenish black (5G 2.5/1) chlorite. 48" __
195 | | 81
- Corehole NT-13-06 completed at depth of 195 feet below collar elevation of 1135 (-
= ft amsl and floor elevation of Level 8 (940 ft amsl). -
] Depth: 195"
200 Thickness: 4' -
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DEPARTMENT OF ENVIRONMENTAL

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 10
Hole No.: NT-13-07 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.61 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 730.61 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 03.98” Longitude: 77° 26" 22.03"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
0 3 1‘
5 i W/
= Overburden : :
a | il .
10__ il __
_ CAP ROCK: Metabasalt, dark greenish gray, moderately to intensely fractured, N :
—] highly weathered with significant iron staining, vuggy in place, £
1 5.5 Depth: 16’ aphanitic, oval to irregular epidote-filled vesicles. =
Thickness: 4' i SEEERERRE
= METABASALT: Dark grayish green, moderately fractured, aphanitic L
—d 1 slightly to extensively fractured, aphanitic. 70%
20 3 Epidote w/lron Specks g
= 148"
= e 168" __
__'I ————IMod. To Maj. Epidote E
2550 Iron-stained fracture Depth: 26’ EF_ paee
B *‘_’_’a Thickness: 10° E
_F_z\ METABASALT: Olive grayish green to dary grayish green, massive 100% :
Typical slightly to extensively fractured, aphanitic. i
- p—— "
80 GHz- Ve (0.57) 203" |__
— Possible fiber =2 Lo i 1
! Major epidote replacement, minor Qtz. Trace hematite. __
o =
B e —— Wity -
— Ef wle J . =
— |1 reccia w/mod epidote and hematite clasts with min. Qtz. Infill. Iron stainig on L
= fractures w/weathered crystalline matrix. L
40 - Depth: 46’
. Thickness: 20"
- H\S Metabasalt: Dark grayish green w/platy chiorite clasts oriented to foliation (20“) L
<o) ' \ Healed breccia w/mod Epidote, min. Qtz., hematite. .
455 \ rQtz. Vein w/Epidote
] - L
=t 3 b > Healed breccia w/maj. Epidote, Min. Qtz and hematite, chlorite/mafics? 95% |_
— 207" -
50 228

-1-
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 10
Hole No.: NT-13-07 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.61 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 730.61 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 03.98” Longitude: 77° 26" 22.03"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50 4
_ P 3 |[T—=|Qtz. Vein ((6")_w/chlorite/mafics? 95% |5
Typical - Healed breccia w/mod. Epidote, minor Qtz., Hematite, trace chlorite, trace native 207" |_
! copper. 228" =
65 i
- Possible fiber -
= “—__|Altered irregular feldspar clasts .
60—~ ———> |METABASALT: Dark grayish green, massive, mod. Epidote with min. Chlorite .
: Depth: 65' and hematite. Chlorite xtals stretched, elongated with foliation (20%) 3
Thickness: 19" Aphanitic, mafic clasts w/Epidote rinds, trace Qtz. clasts .
|| ____L——[lrregular altered feldspar clasts :
65 =
== @ METABASALT: Dark grayish green to olvie grayish green, slightly fractured, 95%
= massive, aphanitic. i
216"
70 228" [___
e Min. Epidote clasts throughout, irregular stretched chlorite/mafic L
_ and hematite crystals in direction of foliation (20-30°%)
75 —
— Depth: 84'
80 Thickness: 19'
i __,_.--——-"-”ﬁ Mod. To Maj. Epidote replacement w/min. Qtz. L
—1 Typical
| ] -
£ 5 METABASALT Dark greenish gray,massive, slighty to moderately fractured 95% |_
e aphanitic
g B 183" |_
L ————> Extensively fractured 228"
90 —
] | | ———>> Weathered zone =
= Chigrie bawddigy (?) w Ep.dste vV C
pi s r_,,____; Mod-Maj. Epidote replacment w/min. Qtz., trace hematite. :
951 |
— | ____——5 Iron-stained fractrure -
—-3; _.'_________--1 B
— ‘:1{_‘, a dlerll gvapny L Grfor _'._r\'p;mf
.._—‘ — mor C?tg’ Irf;:fﬁ Trace oval to irregular chlorite/mafic clasts _{
100

-1-
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PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 10
Hole No.: NT-13-07 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.61 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 730.61 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 03.98” Longitude: 77° 26" 22.03"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
100 Depth: 103" 95% 51
- 5 Thickness: 19" 207" 6L
: > — 3 |Qtz. And chlorite crystals elongated, stretched in direction of foliation (20-30%) 228" |_
105, 6 METABASALT: Dark grayish green, massive, slightly fractured, aphanitic 95% _
== 208"
= 228"
110, _,-> Irregular CaCOj3, Qitz, Chlorite, and Epidote clasts, some stetched e
fi — in direction of foliation (20-30°) Typical
115 __
= Depth: 122’
120 Thickness: 19°
___——— Epidote rim on chlorite/matfic crystals, Qtz. Infill.
e | =
Typical 7 METABASALT: Dark greenish gray, sligthly fractured, massive, aphanitc. 100% -
125 Qtz. Infill parallel to foliation, Chlorite/mafic clasts some stretched
g Y— PuSEe) i "
- P, | in direction of foliation. 240 =
T \9 240"
Yt Epidote rims on chiorite/mafic clasts will
130 —
EE
— Depth: 142
- Thickness: 20 .
140 /)7 Healed breccia w/large clasts of chlorite/mafics, qtz., and epidote N e
—J- 8 95%
145
s -————i METABASALT: Dark grayish green, massive, slightly fractured, aphanitic. 215" | _
_ 228" |
= Typical
150 e
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PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 4 of 10
Hole No.: NT-13-07 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.61 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 730.61 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 03.98” Longitude: 77° 26" 22.03"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
150 6T
]l 8 -|METABASALT: Dark grayish green, massive, slightly fractured, with irregular to 95% 7L
o — ) oval clasts of elongated chlorite/mafic crystals, some stretched.
o 215" I
=4 228" =
155
=3 = = ——” lron-stained fracture »
- Depth: 161"
160 Thickness: 19"
== E] ~“IMETABASALT: Dark grayish green, massive, slightly fractured, aphanitic. 95% |_
165 203" N
228" =
iy ~» Qtz. Veins (0.25"; 30°)
P ~» Iron-stained fracture
170N L
— .
o Trace native copper, L
176 -
= ) +—————=—> Mod-Maj.Epidote replacement, moderately fractured &7/ 0 d5r7¢|
<] i
a De_pth: 180°
o Thickness: 19 T
| |10 METABASALT: Dark greenish gray, slightly to moderately fractured, massive, 100%
= : aphanitic. Qtz. Infill along foliation .
. 205" i
185, 240"
P |1 > Qtz. Vein (0.75-inch; 30% i
180 L
== 'prical
196 —
= Depth: 200" =
== Thickness: 20" —
200
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r DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-07

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Operation Name: Charmian Northern Tract

Surface Elevation: 1200.61 ft.

Page 5 of 10

Method of Drilling: Rock Core, NQ Wireline

Bottom Elevations: 730.61 ft.

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Static Water Elevations n/a

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 03.98” Longitude: 77° 26" 22.03"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
200 S S 7 e
D 84
— _1_1._‘_"*-—————E-MEBASALT: Dark grayish green, massive, slightly to moderately fractured, 95%
\ aphanitic w/speckled Epidote and chlorite/mafic clasts L
-
Al 3L i
205 \) 228"
s Qtz veins =
: ] — -3 Fracture zone e
210, __
215,
= Depth: 219" Typical
— Thickness: 19"
220 =
iz x} METABASALT: Dark grayish green, slightly to moderately fractured, massive, 95%
e —— ‘ aphanitic w/speckled Epidote and irregular clasts of chlorite/mafics
= — 215" =
= -_\%Chlcrite vein w/epidote rim 228"
225 I —
\ Qtz vein (1") /native Cu and Epidote rims
= \“>le infill w/mod. Epidote and stretched Chlorite crystals o
—P| ——p—_ | -
230 P ——
= T3 Qtz-illed cavity -
— Typical
235 -
Depth: 238" -
— Thickness: 19"
2405 13__| ,.> METABASALT: Dark greenish gray, slightly fractured, massive, aphanitic 95%
_ w/speckled Epidote, chiorite-filled vugs, vuggy e
- 224"
o } Qtz infill w/chlorite-filled vugs oriented in direction of foliation (20°%) 228"
245 5
i O | //-% Mod. Epidote replacement )
— _L\”g Le /
- I 74——»—&_.}. Qtz. Vein (0.5" 45°% w/native Cu -
Ty -
250+ ——+—1—— Qtzvenn (0.25", 40°%)

-1-
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-07

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 6 of 10

Surface Elevation: 1200.61 ft.

Bottom Elevations: 730.61 ft.

Static Water Elevations n/a

and Date Measured: n/a

Surveyed by: n/a Method: n/a

Remarks: n/a

Operation Name: Charmian Northern Tract

Method of Drilling: Rock Core, NQ Wireline

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

Township/County: Hamiltonban Township, Adams County

Laboratory: SGI Technical Center
Latitude: 39° 46’ 03.98" Longitude: 77° 26 22.03"

Grid Coordinates:

Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVEF!YI
250 81T
| 13 95% |9l
= | ——7 Mod. Epidote replacement ({)., doc pc/ [
-— Depth: 257" 224" ]
= Thickness: 19" 228 |
255 1
/ ) — Hematite layers |
| 14 METABASALT Dark greenish gray, slightly fractured, massive, aphanitic 100%
260 | e
= } _}———1———2>> speckled Epidote 223" |
240" =
265. S—
= 7 Qtz. Vein (0.25"; 30°) Topoicel
270 ==

l/jrregular chlorite/mafic-filled vugs, some stretched

Depth: 277" -
Thickness: 20° .
|} = __——>Qtz vein (0.25") L
=l 15 METABASALT : Dark grayish green, slightly fractured, massive, aphanitic. 95% |_
280 Stretched and randomly oriented chlorite/mafic-filled vugs =
i 226" |
. 228" |_
—p —Z Qtzinfill L
3 Ty sl
205 L
: __;_,___.,5- Iron-stained fracture (40°
= . (40°)
280_ : »
Depth: 296" -
= Thickness: 19° =i
295____b ] ————>"  Speckled Epidote el
: 16 METABASALT: Dark grayish green, slightly fractured, massive, aphanitic 95% |_
- ——t 208" |_
300, Qtz. Infill 228"

-1-
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2% pennsylvania DEPARTMENT OF ENVIRONMENTAL PROTECTION
r' DEPARTMENT OF ENVIRONMENTAL BUREAU OF MINING PROGRAMS
PROTECTION
GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 7 of 10
Hole No.: NT-13-07 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.61 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 730.61 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 03.98” Longitude: 77° 26" 22.03"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth [ ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
300 | 9
AE 16 _:__““;_:*“—'—“'-'} Mod. Epidote replacement 95% [|104
= \} Iron-stained fracture 206" =
= 208" | _
305 > 2 Qtzvein (2" B
= —— ____——7Qtz. Vein (0.5") w/chlorite I
=
= | SRR [ -
310 s Qtz. Vein w/chlorite and min. Epidote L
_,> -7 Qtz. Vein w/Epidote and chiorite |
— Speckled Epidote -
— De.pthi 31 5_' 2 Typical
315 Thickness: 19
| 17 METABASALT: Dark grayish green, slightly fractured, massive, aphanitic 95% =
= 223" |_
320 228" |_
= ——f———+F———> Qtz vein (1/8"; 20°%) :
325 p —T———7 Qtzvein (1/8"; 15°) .
— —~—] Unique
| T~ |METABASALT: Reddish purple w/amygdaloidal Epidote, Qtz. Infill and chlorite/mafic -
= clasts. 1
= B ¥ S
330 ——+  AMETABASALT: Greenish gray, massive
= Depth: 334" —
= Thickness: 19" —
335 | o
e S
—|| 18 TSIMETABASALT: Dark grayish green, slightly fractured, massive, aphanitic w/ 95% -
e speckled epidote, chlorite/mafic clasts 18
- 222" |
— 228"
340 P
us___ s
g = [~ ——— Mod. Epidote Replacement Typical
350 __
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PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 8 of 10
Hole No.: NT-13-07 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.61 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 730.61 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 03.98” Longitude: 77° 26" 22.03"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) . weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
350 o\
Depth: 352" WJ
—_— 18 Thickness: 18" L
=l 19 METABASALT: Dark greenish gray, massive, slightly fractured, aphanitic 95%
355 P
210"
U —_—t ——~? Speckled Epidote 228" -
360_ _ c -
/‘_ LY A { 6’ ! j
4_\ A atz vein (1%; 359 70 52 L
e N 1
§ “‘“‘::-—_47 Qtz+CaCOy) vein (1 30%)
Depth: 372'
Thickness: 20 J g
370 H—
I ____________—-—"""‘_"? Fibrous? B
E st
4 20 METABASALT: Dark greenish gray, massive, slightly fractured, aphanitic/ Mar—ne c{ 100% =
3760 e , G4 Thpo-pof-
o T Qtz-Chlorite vein f?“/' il
| Qtz. Vein (1) [
380 3 i
S85==1 L
= | .- Speckled Epidote, chlorite w/Epidote rims Unique
= +yplcal
v Depth: 392" -
880 Thickness: 20" —
: 21 METABASALT: Dark greenish gray, slightly fractured, massive, aphanitic w/ :
ass_ speckled epidote and irregular randomly oriented
P chlorite/mafic clasts Typical
0 e
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 9 of 10
Hole No.: NT-13-07 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.61 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 730.61 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 03.98” Longitude: 77° 26" 22.03"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
400 111
. | 95% 120
= 225" :
= / 228" | _
405, 7
Mo frin Foegr % ﬂéﬂ' 5
—— 1 —F> & il Lo / cotuct % 7 =
— Depth: 411" s
410 Thickness: 19'
.l 20 METABASALT Dark greenish gray, massive, slightly fractured, aphanitic 95% :
41580 225" =
— 228" .
I8 Jl————? atz. vein 45%) =
420___ 1
—p o = Iron-stained fracture _
—{ Epical e Yas
a5 ) ] =) Qtz vein (1/8")
2 Depth: 430° -
= Thickness: 19" —
430 .
_| =23 METABASALT: Dark greenish gray, massive, slightly fractured, aphanitic w/ 100% :
50 speckled epidote =
s 2250 =
435 228"
- P
_i e > Qtz vein (459 =
-
| o ”c{ r 0 —
¥ \)_) Fﬂf fﬂ/ FLC}“ {ice & é Typicald #’?’y;
445
| Depth: 450' =
o= Thickness: 20 —
450,
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-07

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Surface Elevation: 1200.61 ft.

Bottom Elevations: 730.61 ft.

Static Water Elevations n/a

and Date Measured: n/a

Page 10 of 10

Operation Name: Charmian Northern Tract

Method of Drilling: Rock Core, NQ Wireline

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

Township/County: Hamiltonban Township, Adams County

Laboratory: SGI Technical Center

Surveyed by: n/a Method: n/a Latitude: 39° 46’ 03.98” Longitude: 77° 26" 22.03"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) . weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
450 124
| =24 METABASALT: Dark greenish gray, massive, slightly fractured, aphanitic, few 100% |__
il chiorite-filled vugs -
o 234" .
455 240"
= Iy <& )
= 4}"7('
460
=i |+ =2 Chlorite vein (0.5"; 30°) . .
i - > (em AA—'K'Q A
465, > >" Mod Epidote Replacement
—_— > J—
—|— Qtz vein (2.5") -
J— \ —
_f ~—> Fracture zone _
470
_ Depth: 470° b
- Thickness: 20° ¢4 rehole NT-13-07 terminated at 470 feet below collar elevation L
= or 19 U/df -
475 __
480 ____
485 F—
480 __
485 = ___
| | -
500 _
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION

=

COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 6
Hole No.: NT-13-08 Operation Name: Charmian Northern Tract
Surface Elevation: 1081.97 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 806.97 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 45’ 57.50” Longitude: 77° 26" 22.93"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
0 -
_ OVERBURDEN (0-29")
5 PYS
— 6
i O =
15 Fa
20 = __
25 =
30. CAP ROCK (29-39.5'): Metabasalt, grayish green (5G 4/2), intensively to very
= 1 intensely fractured, moderately decomposed, moderately disintergrated, pervasive 100%
— iron staining/oxidation. L.
p— 131" I
== 264" __
asa=m [
40, METABASALT: Grayish green (5G 5/2), massive, moderately fractured. Greenish
_ black (5G 2.5/1) chlorite with pale yellowish green (5GY 6/4) epidote. Iron staining L
= oxidation on some core surfaces. g
= 65°
as___ L
— 45 °
= Depth: 51' =
50 T Thickness: 22 —
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PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 6
Hole No.: NT-13-08 Operation Name: Charmian Northern Tract
Surface Elevation: 1081.97 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 806.97 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 45’ 57.50” Longitude: 77° 26" 22.93"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50, 1
- METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, -
b 2 aphanitic. Fine-grained pale yellowish green (5GY 6/4) epidote, greenish black 95% -
= \ (5G 2.5/1) chlorite. Reddish brown (2.5YR 6/4) iron staining/oxidation. o
55— \ 207" |en
— (52.3-53") Amygdaloidal w/pale yellow (5& 8/3) irregular epidote 228" 74
| (~54.3-54.5') Moderately decomposed/moderately disintergrated ey
= = 'r_m cal
60 \> AMYGDALOIDAL METABASALT: Irregular vesicles filled w/pale yellow (5Y 8/2)
P epidote B
_| | —+—=> |METABASALT, grayish green. N
65 B
e Depth: 70 =
| Thickness: 19" a2
= (~69-70") Irregular vesicles filled w/pale yellow (5Y 8/2) epidote. Epidote vein.
7050 e
— 3 METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, -
.______,_.7‘) aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, 95% =
= greenish black (5G 2.5/1) chlorite, trace hematite. Epidote peripheral rims
= present on some chlorite. 218" |_
75 228" |s0°
— | __—|(~78.3-79) Amygdaloidal w/irregular vesicles filled w/epidote _
b1 5 |(~79-79.6") Maj. Epidote Replacement (EPIDOSITE) '
o P 50°
| —\ —t >, |(~80-82') Amygdaloidal w/pale yellow (5Y 8/3) epidote, minor chlorite w/epidote Typical
_f peripheral rims [
I B 1 (~82.2-83.3") EPIDOSITE (Maj. Epidote Replacement) -
— .87 mels boss I —
| (¥33-27) M e
— I (~87-88') Amygdaloidal w/irregular vesicles filled w/pale yeliow (5Y 8/3) epidote B
_7 Depth: 89'
24 Thickness: 19’ B
20 4 AMYGDALOIDAL METABASALT: Irregular vesicles filled w/pale yellow (5Y 8/2)
— / epidote 95% |_
— ] (-
=] 192" |_
3| 228" __
95, [
: (~96-101") Intensely fractured metabasalt :
100 i I
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 6
Hole No.: NT-13-08 Operation Name: Charmian Northern Tract
Surface Elevation: 1081.97 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 806.97 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 45’ 57.50” Longitude: 77° 26" 22.93"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
_ _ weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
100, 4 ps
— ~—————> |Metabasalt, grayish green (5G 5/2), massive, slightly to intensively fractured, 95% P
- aphanitic. Fine-grained (speckled) epidote w/minor chlorite. :
Al L > [(~101-104.5") Amygdaloidal Metabasalt w/irregular vesicles filled w/pale yellow 192" |[Typical
o ~ (5Y 8/4) epidote, minor greenish black (5G 2.5/1) chlorite 228" .
105, \) &
. Qtz vein (1/4", 359 . 8l
. Prfeb et € lof-— (0257 ) Depth: 108"
| Thickness: 19' —
— 5 L
110 EPIDOSITE (Mod.-Maj.) Epidote Replacement w/pale yellowish green (5GY 6/4) 95% |___
- /{ epidote and minor light bluish gray (5B 7/1) to bluish gray (5B 6/1) Qtz. _
—p -~ 213" |_
—{ T [(~111.8") Qtz vein (1/2", 30°%), light bluish gray (5B 7/1) 228" |__
—1 > (~113.1") Qtz infill, light bluish gray (5B 8/1) Unigue
115 T |(~114") Qtz vein (1", 40°%), bluish gray (10B 6/1) w/greenish black (5G 2.5/1) chlorite
— 35°
_ METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. __
) 2 |Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, irregular chlorite w/ 32°
= epidote peripheral rims. _
120 ag°
— Typical
= 43°
= 36°
125 | —
Depth: 127"
- Thickness: 19" —
| 6 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. :
=k "—'—-—% Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, irregular chlorite w/ 95% |_
130, epidote peripheral rims.
-— 216" |a2°
- 228" _
o =00
135, a0 °
— 50°
140 El .
il (~141-141.5') Irregular greenish black (5G 2.5/1) chlorite (stretched) -
= Depth: 146’ Typical
145 Thickness: 19"
| 17 _
: (~148.3-148.8') intensely fractured metabasalt E_‘Z
150

-1-
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PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 4 of 6
Hole No.: NT-13-08 Operation Name: Charmian Northern Tract
Surface Elevation: 1081.97 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 806.97 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 45’ 57.50” Longitude: 77° 26" 22.93"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
150 7 METABASALT: Grayish Green (5G 4/2), massive, slightly fractured, aphanitic. I
1 Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, w/greenish black 100% |
— ) (5G 2.5/1) chiorite - oval, irregular, and elongate (stretched). Epidote peripheral -
ol | rims observed on some chlorite. 233" L
=) 240" -
155, ar
— oL
160, __ ’
- / Trace Native Cu _
= Depth: 166
165, epth: 166’ o
= Thickness: 20° %
- 8 METABASALT: Grayish Green (5G 5/2), massive, slightly fractured, aphanitic. _
pldl ——% Greenish black (5G 2.5/1) elongate (stretched) chlorite w/pale yellowish green 100% | __
| (5GY 6/4) epidote (oval to irregular). =
1702 (~167.5-168") Fracture filled w/epidote and native Cu (1/4", 30°) 207"
—_ 228" |
— (~170.5-171'") Intensively fractured zone _
— Typical
(175 — Depth: 185" —_—
_ Thickness: 19"
| et o
= 25°
== | (~178-181"), EPIDOSITE (Min-Maj. Epidote Replacement) Unigue
180, il [
- 4> (~181-181.9') Metabasalt -
_£ [ (~181.9-182.8') EPIDOSITE (Maj. Epidote Replacement); sharp contact w/ 30°
__> metabasalt. Qtz vein (~182.3") (1/4", 50°%) light bluish gray (10B 8/1) L
o __’_,_,é (184.5-185"') Amygdaloidal Metabasalt w/irregular vesicles filled w/epidote, chlorite L
185___[p— _ |a8®
- AMYGDALOIDAL METABASALT: Grayish green (5G 4/2), massive, slightly -
— 9 fractured, aphanitic. Irregular vesicles filled w/pale yellowish green (5GY 6/4) 100% |s55°
= epidote and minor greenish black (5G 2.5/1) chlorite L
= 227" L.
190 4 240"
- -7 |(~191.3) Chlorite vein (3/16", 30" C
195 ) 40°
= (~197-199.3') EPIDOSITE (Min-Mod. Epidote Replacement :
_.—-—'"'—"""'_1
— Typical
200__ ]
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-08

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Operation Name: Charmian Northern Tract

Surface Elevation: 1081.97 ft.

Page 5 of 6

Method of Drilling: Rock Core, NQ Wireline

Bottom Elevations: 806.97 ft.

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Static Water Elevations n/a

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 45’ 57.50” Longitude: 77° 26" 22.93"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
200 9 METABASALT (200-209.3"): Grayish green (5G 4/2), massive, slightly fractured, .
— | aphanitic. Greenish black (5G 2.5/1) chlorite w/widely scattered epidote-filled 95% | __
- : ? |vesicles. Chlorite aligned w/foliation.
= 227" | __
= Depth: 205" 240" |
205, Thickness: 20" 91
o 104
10 95%
aal | 207 |_
21 0. AMYGDALOIDAL METABASALT (209.3-217'): Grayish green (5G 4/2), massive, 228"
slightly fractured, aphanitic. Irregular vesicles filled w/pale yellowish green —
— (5GY 6/4) epidote, minor greenish black (5G 2.5/1) chlorite.
=] Depth: 224' B
215 Thickness: 19 L
i METABASALT (217-219', 221-223.5'), Grayish green, slightly fractured, aphanitic 70°
__...--«-""3
220 |{____ L > |AMYGDALOIDAL METABASALT (~219-221") w/firregular vesicles filled w/greenish 40°
- black (6G 2.5/1) chlorite, pale yellowish green (5GY 6/4) epidote. _
u micrelpaddl, grarnl areth, messy e £27(-273.5 1) o
—>_.-—-——-“‘3 AMYGDALOIDAL METABASALT (~223.5-224") )
225 aa°
—p n METABASALT (224-235"): Grayish green (5G 5/2), massive, slightly fractured, 95% |_
Y ) aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/ oo
= % greenish black (5G 2.5/1) chlorite. Epidote rims on some chlorite present. 216" g
o | \ 228" |
230 } \\ (~225.7-226.3) Qtz veins (1/16", 1/8", 30%), ligh bluish gray (10B 7/1) —
| \5 (~228-230') Min-Mod. Epidote Replacement Tyoical
235 =] =
| EN AMYGDALOIDAL METABASALT (235-257'): Grayish green (5G 5/2), slightly 63°
_ fractured, aphanitic. Irregular veiscles filled w/pale yellowish green (5GY 6/4) .
— epidote, minor greenish black (5G 2.5/1) chlorite, some w/epidote peripheral rims. L
240 Typical
I Depth: 243' ==
— Thickness: 19 —
| 12 e
245_ (~245.3-246'") Intensely fractured amygdaloidal metabasalt A
3 Typical
250, 7 __
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 6 of 6
Hole No.: NT-13-08 Operation Name: Charmian Northern Tract
Surface Elevation: 1081.97 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 806.97 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 45’ 57.50” Longitude: 77° 26" 22.93"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
250, 12 Depth: 262" il
A Thickness: 19" 95%
= 29?!? m
= 228"
255 101
114
| M| ﬁ EPIDOSITE (257-260'): Mod-Maj. Epidote Replacement il
_f .
260, S I AP Qtz vein, light bluish gray (10B 7/1) to white (9/N) w/irregular greenish black chlorite
—RE] METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic. __
L ——+—— [|Fine-grained, pale yellowish green (5GY 6/4) epidote w/irregular greenish black 100%
265 (5G 2.5/1) chlorite, some w/epidote peripheral rims.
i) 128" MR
156" |( AL
270 __
— Depth: 275" Typical
= Thickness: 13" 40°
275
ol Corehole NT-13-08 completed at depth of 275 feet below collar elevation of 1095
i ft amsl.
280 :
285 i
290 | -
205
300___ il
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 3
Hole No.: NT-13-09 Operation Name: Charmian Northern Tract
Surface Elevation: 1136.07 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 1035.07 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 45’ 52.81" Longitude: 77° 26" 26.66"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
o___ =
_ OVERBURDEN (0-20" -
5 o
10 = __
160 e
20
1 CAP ROCK (20-34'): Metabasalt, grayish green (5G 4/2), moderately to intensely 85%
- fractured, aphanitic. Extensive iron staining/oxidation on core surfaces. Fine- H
=l grained (speckled) pale yellowish green (5GY 6/4) epidote, minor irregular greenish 105" =
— black (5G 2.5/1) chlorite, some w/epidote peripheral rims 204" d
B Depth: 39.5' —
= Thickness: 19.5'
:_) — |(~27.5-28") Vugs oriented to foliation (307%) =
30 (~29.2-34") Amygdaloidal w/irregular vesicles filled w/pale yellowish green (5GY 6/4) B
= epidote, minor greenish black (5G 2.5/1) chlorite. Vugs common, some stretched
(30°%) wifoliation. B
= METABASALT (34-39.5'): Grayish green (5G 4/2), massive, slightly fractured, .
35 aphanitic. Fine-grained, pale yellowish green (5GY 6/4) epidote w/trace light
a |_— |bluish gray (5PB 8/1) Qtz. )
— 95% .
40=== AMYGDALOIDAL METABASALT (39.5-43"): Irregular vesicles filled w/pale yellowish
green (5GY 6/4) epidote, minor greenish black (5G 2.5/1) chlorite, trace light 12 L
—_— ; g 2217
bluish gray (5PB 8/1) Qtz. 228" |
: S METABASALT (~-43-46.5'): Grayish green (5G 4/2), massive, slightly fractured.
r ] Wavy chlorite lyayers aligned w/foliation. Minor epidote, trace Qtz.
2 AMYGALOIDAL METABASALT: (~46.5-50'): Pale yellowish green (5GY 6/4) _
= _____‘_-ﬁg epidote filled vesicles w/minor chlorite, epidote rims. )
= Depth: 50" Typical
50 Thickness: 10.5" 51

-1-
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 3
Hole No.: NT-13-09 Operation Name: Charmian Northern Tract
Surface Elevation: 1136.07 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 1035.07 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 45’ 52.81" Longitude: 77° 26" 26.66"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50 - METABASALT (50-60'): Grayish green (5G 4/2), massive, slightly fractured, 51
! | ey aphanitic. Fine-grained pale yellowish green (5GY 6/4) epidote w/scattered epidote 95% 6L
= — filled vesicles, minor chlorite, some w/epidote peripheral rims.
221"
= 228" |_
55 Depth: 56" L
N Thickness: 6"
o 3
il 95% =
60, 197" s
AMYGDALOIDAL METABASALT (60-65'): Pale yellowish green (5GY 6/4) epidote, 228"
= ——> |w/minor light bluish gray (5PB 8/1) Qtz and greenish black (5G 2.5/1) Qtz. Some =
Tl epidote rims on chlorite. —
— 1.4 1
a5 = METABASALT (65-74.8'): Grayish green (5G 5/2), massiive, slightly fractured —
i __f,_,.-f-? (~686'), Chiorite vein (1/8", 60°%) =
i — |(~67-67.5") Qtz infill parallel to foliation Typical
— Depth: 75°
70 . Thickness: 19" L
il Amygdaloidal (~72.4-73.6') w/irregular vesicles filled w/pale yellowish green (5GY -
’/% 6/4) epidote, greenish black (5G 2.5/1) chlorite, some epidote rims. Chlorite oriented
ul 2 to foliation I
¥ ———— |(~73.7") Qtz vein (1", 40° light bluish gray (5PB 8/1) -
70 N — =
i 4 AMYGALOIDAL METABASALT (75-85'"): Irregular vesicles filled w/pale yellowish -
green (5GY 6/4) epidote, light bluish gray (10B 7/1) Qtz and minor greenish black 95% -
—1—%
| (5G 2.5/1) chlorite, w/epidote peripheral rims. L
- 189"
80, > T s (~78-80") Vuggy zone 228" :
85 ; METABASALT (85-88'): Grayish green (5G 5/2), massive, slightly fractured, _
= __.’—% aphanitic. 5
. /) AMYGALOIDAL METABASALT (-88-92) -
— Depth: 94" =
g0=== | Thickness: 19" Typical
- METABASALT (92-94'): Grayish green (5G 4/2), massive, slightly to intensely U
N —4— [(91-92.5) tractured, aphanitic. B
95 _— |~ |AMYGALOIDAL METABASALT (~94-95.3") w/irregular vesicles filled w/pale yellowish T
= 5 green (5GY 6/4), minor greenish black (5G 2.5/1) chlorite, some w/epidote peripheral 100% |__
- rims. -
=Y | —|(~98.5') White (9.5/N) Qtz vein witrace Native Cu 73"  |Tupical
_’F_ﬁ (~97-100") Min. Epidote Replacement 84" | _
100 s

-1-
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PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 3
Hole No.: NT-13-09 Operation Name: Charmian Northern Tract
Surface Elevation: 1136.07 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 1035.07 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 45’ 52.81" Longitude: 77° 26" 26.66"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX | cobe DESCRIPTION RECOVERY]|
100, 5 METABASALT (~95.3-101"): Grayish green (5G 5/2), slightly fractured, aphanitic lex
— 74
-\ Corehole NT-13-09 completed at depth of 101 feet below collar elevation of 1140
=] ft amsl. L
— Depth: 101" L
105 Thickness: 7°
il o
15 e
120 S N
125
130 B
135 = .
140
145 B
150, = o
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 6
Hole No.: NT-13-10 Operation Name: Charmian Northern Tract
Surface Elevation: 1097.38 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 832.38 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 00.77” Longitude: 77° 26' 17.56"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
o____ OVERBURDEN (0-27") -
5 st
- Sl
10,1 g
s -
20 i
25 e
= 1 CAP ROCK (27-42.8"): Metabasalt w/maj. Qtz, minor epidote and K-spar,
™1 foliated (35-40°) 95%
30 -3 (~27-29.6') Intensely fractured metabasalt
132"
— 228" =
I~ |(~35.5-36.5') Elongate (stetched) chlorite oriented to foliation (~35°) to foliation -
— (~37.2-42.8') Intensely to very intensely fractured N
5 A (~37.6-38') Highly weathered zone
0 Depth: 46" —
Thickness: 19’ =
=1 METABASALT: Grayish green (5G 4/2), slightly to moderately fractured. Fine-grained =
a5____ (speckled) and irregular epidote, minor chiorite. L
| 2 ' B
o .
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 6
Hole No.: NT-13-10 Operation Name: Charmian Northern Tract
Surface Elevation: 1097.38 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 832.38 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 00.77" Longitude: 77° 26' 17.56"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
S0 | 2 METABASALT: Grayish green(5G 4/2), massive, slightly to moderately fractured, .
- aphanitic. Fine-grained (speckled), and irregular pale yellowish green (5G 6/4) 95% —
pes ] epidote w/minor greenish black (5G 2.5/1) chlorite, some stretched in direction of
ot | foliation (~30-40%). Epidote peripheral rims on some chlorite. 186" -
| 228" "
565 [ |iron-stained fracture (45°) &1
P v
___} '/J/T (~57-58.8") Intensely to very intensely fractured metabasalt, moderately decomposed -
60,
— Depth: 65.5' -
e Thickness: 19.5'
| » |(~-64.2-65.5') EPIDOSITE (Maj. Epidote Replacement) s
65__ __> == :
1 =3 METABASALT: Grayish green(5G 4/2), massive, slightly fractured, aphanitic.
¥ Oval to irregular vesicles filled w/epidote and/or chlorite. Epidote peripheral rims on 95%
| some chlorite, trace Qtz infill. -
= 219"
70 S 228" L
- Typical
7o .
____ ~78.3-78.8") EPID T -Maj. Epidot I
L L ( ) OSITE (Mod-Maj. Epidote Replacement) -
80 .
= Depth: 84'
- Thickness: 18.5' .
85, 4 AMYGALOIDAL METABASALT: Grayish green (5G 4/2), massive, slightly fractured, a ~
— phanitic. Irregular vesicles filled w/pale yellowish green (5GY 6/4) epidote, minor 55 °
o greenish black (5G 2.5/1) chlorite w/epidote peripheral rims. -
_l > |(-88-91") EPIDOSITE (Mod.-Maj. Epidote Replacement)
=
— /%' (91-95') Min-Mod Epidote Replacement :
= - Typical
9 b
- =
100 -
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 6
Hole No.: NT-13-10 Operation Name: Charmian Northern Tract
Surface Elevation: 1097.38 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 832.38 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 00.77” Longitude: 77° 26' 17.56"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
100 4 Depth: 103 —
_ Thickness: 19
_2. _.___7 (~10%£-104") Elongate (stretched) to oval chlorite oriented to foliation (300) =
_"3 5 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. ==
105 Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, greenish black 95% |72
= (5G 2.5/1) chiorite 8l
=] 219" |
— 228" as°
— 55 o
110 —
115 i __
_ ..---"'""-:7 (~117.5-118') EPIDOSITE (Mod. Epidote Replacement) .
—p Depth: 122" —
— Thickness: 19' -
120 -
- ~122.5') Min. Epidote Replacement
QU B (~12%.5" p p _
dat 6 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. e
i Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/minor greenish 95%
125 black (5G 2.5/1) chlorite w/epidote peripheral rims —
— 213" _
- 228" .
130 ______J_,_._-} (~130-130.8") Intensely fractured metabasalt B
_> " (~131.5-132') EPIDOSITE (Maj. Epidote Replacement) .
sy =
= as®
135__> _____,____-=7 (~134.6-136') EPIDOSITE (Mod.-Maj. Epidote Replacement) w/Epidote veins B
: (~137.5-138.2") Intensely fractured metabasalt -
_>_______,.-<-"""’:7 .
— Depth: 141"
140, Thickness: 19' i
:’> 77— > [(~141.2-142.1') EPIDOSITE: (141.2-142.1") _
=y 100%
| —
! % |(~1483") Epidote vein (1/8", 30% .
145 224" |
__> 5 |(~145.3-147") EPIDOSITE (Mod. Epidote Replacement 240" |_
= (147-158.5') METABASALT: Grayish green (5G 5/2), massive, slightly fractured, -
_7 m._%% aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/irregular -
150___ chlorite w/epidote peripheral rims. -

-1-
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 4 of 6
Hole No.: NT-13-10 Operation Name: Charmian Northern Tract
Surface Elevation: 1097.38 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 832.38 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 00.77" Longitude: 77° 26' 17.56"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
_ _ weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
e Mefber, If ==
= 100% |
= Depth: 161" o
— Thickness: 20 224"  |Typical
o | 240" | __
156 M) 81
= ———> [~155.5') Epidote infill oy
- 1| ”‘_) (~158.5-161') EPIDOSITE (Maj-Mod. Epidote Replacement) .
160 | 72— | o
T = METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic. _
all Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/irregular greenish 95% |__
e black (5G 2.5/1) chiorite, some w/epidote peripheral rims. .
185 _ 225"
: — (~164-166') Amygaloidal, w\oval to irregular vesicles filled w/epidote, 228" |
=2 chlorite, some w/epidote peripheral rims. 48°
) —> [(~167.5') Epidote vein (0.5", 40%) _
{1700 > [(~170.2) Irregular chlorite w/epidote rims, oriented to foliation (359 I_y_pll;_p_l
| |- (~173.7") Vesicles filled w/chlorite w/epidote rims, oriented to foliation (35%) _
H_:""‘""___%, (~174.1) Epidote vein w/minor chlorite (1/8", 40°) _
176 M. 50°
| (~176-180") Amygdaloidal w/epidote-filled vesicles :
— Depth: 180" 50°
) Thickness: 19° .
180 —
= 9 METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic. o
= Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/irregular greenish 100% |__
= black (5G 2.5/1) chlorite, some w/epidote peripheral rims. L
—1 228" |
185 - ___ 1 > |(~185-186")_Amygdaloidal w/oval to irregular vesicles filled w/epidote, chlorite w/ 240"
_> epidote peripheral rims -
— _____“_.__,‘D (~188.3-188.5') Amygdaloidal w/irregular vesicles filled w/epidote .
190___ P ——1—> [(~189.2-189.6') EPIDOSITE (Maj. Epidote Replacement) -
= ____-l——--'} (~193.2-193.6') EPIDOSITE (Maj. Epidote Replacement) w/cross-cutting Qtz o
_od vein (1/16", 60%) .
195 D~ | ~
- "“\)____3 (~194-195"; 196.3-197') Amygdaloidal w/epidote-filled vesicles "
o Depth: 200"
| Thickness: 20° o
= (~199-200') Amygdaloildal w/epidote-fille vesicles, chlorite w/epidote peripheral rims 60°
200__|> —

-1-




5600-PM-BMP0403 1/2017

Y% pennsylvania

r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-10

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Operation Name: Charmian Northern Tract

Surface Elevation: 1097.38 ft.

Page 5 of 6

Method of Drilling: Rock Core, NQ Wireline

Bottom Elevations: 832.38 ft.

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Static Water Elevations n/a

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 00.77" Longitude: 77° 26' 17.56"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
200 10 AMYGDALOIDAL METABASALT: Grayish green (5G 4/2), massive, slightly fractured _
e aphanitic. Irregular vesicles filled w/pale yellowish green (5GY 6/4) epidote, greenish 95% |
s black (5G 2.5/1) chlorite w/epidote peripheral rims. .
9 225" |
— 228" :
205 9T
e 104
210ﬁ> | —% |(210-210.7") EPIDOSITE (Mod. Epidote Replacement __ =
215 -
Depth: 219" =
— Thickness: 19 ==
- Typical
— —-———-} (~217.6-218.5') EPIDOSITE (Mod-Maj. Epidote Replacement) __
220 11 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. B
sz Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, minor greenish 95% =1
black (5G 2.5/1) chlorite w/some epidote peripheral rims.
— 206"
= 228" -
225 —
—J>g -——-——) (-227.5-228') Min-Mod Epidote Replacement :
230 =5 % (~229.5-233") Intensely fractured metabasalt w/iron staining/oxidation __
— - e
— - Depth: 238'
235 Thickness: 19"
— Typical
= (~237.4-238") EPIDOSITE (Mod-Maj.) Epidote Replacement _
e — -
=P 12 | —
240 I |(~239.5-239.8) EPIDOSITE (Mod. Epidote Replacement) 100%
. METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic. 213" ___
| 228" |[_
245 _
] ____4? (-246-247') Amygdaloidal w/epidote-filled vesicles ey
=
bty /J/% (~248.5-250.5') EPIDOSITE (Mod. Epidote Replacement) :
e { -
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Y% pennsylvania

r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 6 of 6
Hole No.: NT-13-10 Operation Name: Charmian Northern Tract
Surface Elevation: 1097.38 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 832.38 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 00.77” Longitude: 77° 26' 17.56"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
250___ 12 Depth: 258', Thickness: 20" .
_} _._...3 ("249.7-251.6') Amygdaloidal w/irregular vesicles filled w/pale yellowish green 100%
. (5GY 6/4) epidote .
= 213" -
_> _— (~253-254') Amygdaloidal w/epidote-filled vesicles 228" i
255 101
_ P> ——+1+—>[(~255-256') Amygdaloidal w/epidote-fille vesicles 19
_} ——}——> |(~256.2-257.3") Min. Epidote Replacement _
—] 13 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. :
260 Amygdaloidal w/irregular vesicles filled w/pale yellowish green (5GY 6/4) epidote, 100%
_>—" greenish black (5G 2.5/1) chlorite, some w/epidote peripheral rims. o
= (~260-260.8"') EPIDOSITE (Mod. Epidote Replacement) 84" =
== Depth: 265' i
265 Thickness: 7'
l Corehole NT-13-10 completed at depth of 265 feet below collar elevation of 1095 ft [
o ! amsl. F—
270 =] -
275 __
280 .
285 =
290 =
295 3 .
300___ =
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-11

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Surface Elevation: 1177.60 ft.

Bottom Elevations: 1027.60 ft.

Static Water Elevations n/a

and Date Measured: n/a

Page 1 of 3

Operation Name: Charmian Northern Tract

Method of Drilling: Rock Core, NQ Wireline

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

Township/County: Hamiltonban Township, Adams County

Laboratory: SGI Technical Center

Surveyed by: n/a Method: n/a Latitude: 39° 45’ 58.60" Longitude: 77° 26" 30.90”
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
o___
— OVERBURDEN (0-38"
- o
10 ==
15 =
202 o
25 - =%
30, __
2 -
= 1 CAP ROCK (38-61'): Metabasalt, very dark grayish green (5G 3/2), intensely to very .
40 —'_? intensely fractured w/extensive iron staining/oxidation on core surfaces, moderately 100% |4
- to highly decomposed. 54
_ 21"
A 240"
» =
50 1 _




5600-PM-BMP0403 1/2017 COMMONWEALTH OF PENNSYLVANIA

2% pennsylvania DEPARTMENT OF ENVIRONMENTAL PROTECTION
r' DEPARTMENT OF ENVIRONMENTAL BUREAU OF MINING PROGRAMS
PROTECTION
GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 3
Hole No.: NT-13-11 Operation Name: Charmian Northern Tract
Surface Elevation: 1177.60 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 1027.60 ft. Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)

Static Water Elevations n/a Quadrangle: Iron Springs, PA

and Date Measured: n/a

Township/County: Hamiltonban Township, Adams County

Laboratory: SGI Technical Center

Surveyed by: n/a Method: n/a Latitude: 39° 45’ 58.60" Longitude: 77° 26" 30.90”
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions
FEET BOX CODE DESCRIPTION RECOVERY
50____ 1 ———3 |CAP ROCK (38-61") 100%
- 21" |
= 240" i
55 =4 __
Depth: 59'
= Thickness: 21'
60, 2 -
100% | __
= METABASALT: Very dark grayish green (5G 3/2), slightly to intensely (61-69')
= fractured, aphanitic. Minor fine-grained (speckled) pale yellowish green (5GY 6/4) 140" |
= epidote and greenish black (5G 2.5/1) chlorite; some epidote peripheral rims on 240" |
(| \ chlorite
i \ (61-69'") Intensely fractured metabasalt -
?0___, =
__> —_— (~=70-71') EPIDOSITE (Mod. Epidote Replacement)
i Depth: 79" .
— Thickness: 20" -
— Typical
75— 3 (~73-76') AMYGALOIDAL METABASALT: Grayish green (5G 4/2), slightly fractured
— wi/irregular vesicles filled w/pale yellowish green (5GY 6/4) epidote, minor Qtz. 60°
_P——1—7|(~78-78.7") EPIDOSITE (Mod.-Maj. Epidote Replacement) 70°
80, ~3\ METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, .
— \\. aphanitic. 95% -
- \} (~79-79.2") 3" Qtz vein w/chlorite -
I8 (~79.5-80.5) EPIDOSITE (Mod-Maj. Epidote Replacement) 180" |
a4 (~B4-85.5') Chlorite infill parallel to foliation (~40°) 228" -
as__/“‘ ___,_..N? (~84") Qtz vein (1/4", 50°
—$ > (~85.5-86') Intensely fractured metabasalt w/iron staining/oxidation o
— —t (~88') Epdote and Qtz infill parallel to foliation (~40°) _
90__ 51
- Depth: 98' o
= Thickness: 19' Tueical
o5 Qtz vein (1/4", 35° N
I N ( ) .
= ~97.5-98") Trace Native Cu specks B
B —— > ) P
= 5 4 ~|—> |(~98-100.5") Intensely fractured metabasalt w/trace Native Cu specks
100, e

-1-
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PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 3
Hole No.: NT-13-11 Operation Name: Charmian Northern Tract
Surface Elevation: 1177.60 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 1027.60 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 45’ 58.60" Longitude: 77° 26" 30.90”
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
100 4
pms METABASALT: Grayish green (5G 5/2), massive, slightly to moderately fractured, 295% s
_ aphanitic. Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) =
) epidote w/minor Qtz infill. 203" p-
= Depth: 117* i
epth:
e Thickness: 19'
" ] 0
—3 ——+——> |(~108") Iron-stained fracture (50°)
1o T T |(~109) Qtz vein (1/8", 60°%)
_,7 ——T—> [(~112-113") Iron-stained fractures (50° :
115 h 3 _(~115") Qtz vein (1/4", 70°%) w/chlorite __
=) 5 METABASALT (117-127.5"): Grayish green (5G 5/2), massive, slightly to moderately e
i fractured, aphanitic. Fine-grained (speckled) and irregular pale yellowish green 95% |_
{1 21— ? (5GY 6/4) epidote w/greenish black (5G 2.5/1) elongate (stretched) chlorite oriented
- to foliation. Iron staining (117-117.5') Epidote peripheral rims on some chlorite 184" 45°
J 228"
iz Depth: 136’ )
e Thickness: 19" .
126500 Typical
o (~127.5-131') EPIDOSITE (Ma]. Epidote Replacement) w/irregular chlortie and Qtz _
—! /? infill
N\ ’ ; i ’
130 ~130.4") Qtz-filled 1
| =J( ) i cavity (1%) ——
_: —_—1—3 [('131-132') Intensely fractured metabasalt t
| —t1+—> |(~-132-135') EPIDOSITE (Mod-Maj. Epidote Replacement) w/stretched chlorite N
135 oriented to foliation, minor Qtz.
6 METABASALT: Grayish green (5G 5/2), massive, slightly to moderately fractured, - _
) aphanitic. 100% |
— Typical
140 | — Fine-grained (speckled) pale yellowish green (5GY 6/4) w/elongate (stretched) 163" |et
ot greenish (5G 2.5/1) chlorite, some w/epidote peripheral rims, Qtz infill 168" |74
145 Depth: 150° N
Thickness: 14
—p ﬁ (~148-148.5") EPIDOSITE: Mod. Epidote Replacement =
150 S =

-1-




5600-PM-BMP0403 1/2017
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 6
Hole No.: NT-13-12 Operation Name: Charmian Northern Tract
Surface Elevation: 1219.99 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 939.99 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 04.46" Longitude: 77° 26" 31.61"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
0___ OVERBURDEN (0-4') -
5 CAP ROCK (4-14.5'): Metabasalt, grayish green (5G 4/2), moderately to intensely
—d 1 fractured, moderately decomposed/disintergrated, scoriaceous (vuggy) and 100%
— amygdaloidal w/irregular vesicles filled w/epidote and Qtz. L
=1 108" -
=) 252" L
10
0 (~12.5-13.5) Highly decomposed (weathered) metabasalt cap rock
15 AMYGDALOIDAL METABASALT: Grayish green (5G 4/2), massive, moderately ___
— fractured, aphanitic. Qtz-filled vesicles oriented to foliation (~20°), minor randomly
- oriented chlorite and epidote. N
el |
Depth: 25'
— Thickness: 21° —_
. 35°
1) — 1 3|(~23") Lost water circulation Tvpical
25 j
- 2 METABASALT: Grayish green (5G 5/2), massive, slightly to moderately fractured,
— \ aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote and 100% |__
=] i greenish black (5G 2.5/1) chlorite; epidote peripheral rims on some chlorite clasts. Typical
| > |atz infill paraliel to foliation 218" |_
agull 3| (~28" Qtz vein (1/8", 40°%) 240"  |ag
- 4d
— 30°
35 C
=l Typical
40NN 60°
- e
=5 Depth: 45' =
— Thickness: 20°
45, . o
— 3 L
_ 45°
s0___ :_.
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Y% pennsylvania

r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-12

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Operation Name: Charmian Northern Tract

Surface Elevation: 1219.99 ft.

Page 2 of 6

Method of Drilling: Rock Core, NQ Wireline

Bottom Elevations: 939.99 ft.

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Static Water Elevations n/a

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 04.46" Longitude: 77° 26" 31.61"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50 3 METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, 95% .
. aphanitic. Greenish black (5G 2.5/1) chlorite )
]\ 216"  |Unigue
\
e | 5 —_ (~50-54") Fre-stained moderately fractured metabasalt 228" .
55, -
Typical
(oL |g —— |(~59.5" iron-stained fracture 40°) __
P -
~3 |(61' iron-stained fracture 30°)
i Depth: 64
Thickness: 19"
65 4 METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, =
_ Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote and greenish black 95% |_
. chlorite 20°
= 206" |_
= 228" .
70—
— 5 (~71-73.5") Moderately fractured/weathered metabasalt _
.——"""'— .
—} —1 Unigue
75 _
- Typical
=] Depth: 83" =
80____ Thickness: 19 41
-— 54
_f———— |(~81.5" Chlorite vein (0.5", 35%) .
| s METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. B
85 Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote and greenish black 95%
o 95G 2.5/1) oval to irregular chlorite.
- 200" _
e 228"
90, =
95, :
— Typical
= Depth: 102"
2] Thickness: 19
100, B
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 6
Hole No.: NT-13-12 Operation Name: Charmian Northern Tract
Surface Elevation: 1219.99 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 939.99 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 04.46" Longitude: 77° 26" 31.61"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
100, 5 60°
_| s METABASALT: Grayish green (5G 5/2), massie, slightly fractured, aphanitic. -
| Irregular and randomly oriented greenish black (5G 2.5/1) chlorite 95% |[_
10550
- 216" [
—| 228" L
11o___ o
115 Tpical
—p ——+—> |(~118") Chlorite w/epidote peripheral rims < =
— Depth: 121" -
120 Thickness: 19° 45°
- 7 METABASALT: Grayish green (5G 5/2), massie, slightly fractured, aphanitic. [
= Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) epidote and 100% | _
=3 irregular to elongate (stretched) chlorite. Epidote rims common on chlorite -
125 218"
_ 240" |_
o
— _0
wo__| 5 [(~130-131") Qtz vein (0.25", 50°%) wiirregular epidote 51
P 6
135,
B Depth: 141" C
140 Thickness: 20
- 8 METABASALT: Grayish green (5G 5/2), massie, slightly fractured, aphanitic. t
| Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) epidote and 95%
o irregular to elongate (stretched) chlorite. Epidote rims common on chlorite
145 218" -
- | (~146-147") METABASALT BRECCIA wiirregular pale yellowish green (5GY 6/4) 228"
P epidote, greenish black (5G 2.5/1) chiorite, and red (10R 4/8)
= hematite
150___
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 4 of 6
Hole No.: NT-13-12 Operation Name: Charmian Northern Tract
Surface Elevation: 1219.99 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 939.99 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 04.46" Longitude: 77° 26" 31.61"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
150, 8 _—
- s |METABASALT BRECCIA (150-169.5'): Hematite, altered feldspars, and 95% |_
- chlorite. Sharp contact w/overlying metabasalt. _
= 218" .
= 228" -
{5 M _
Typical
= Depth: 160 —
) Thickness: 19'
1 60=u.
it ] -
b 95% |_
T T2 |(162") 2-inch diameter Qtz-filled cavity -
220" __
165, 228"
| ———~ [(~166") Qtz vein (1/4", 40°%) _
_,'I, s [(~167") Qtz vein (1/4", 40°) Typical
17000 o
P — > |(~170.5") Qtz vein (1/8", 25% rimmed by epidote and hematite 7
| (~169.5-183') METABASALT: Grayish green (5G 5/2), massive, slightly fractured, :
= —————> |aphanitic. Oval, irregular clasts and streaks of greenish black (5G 2.5/1) epidote,
175 some w/epidote peripheral rims, minor fine-grained (speckled) pale yellowish green
— (5GY 6/4) epidote. Sharp contact w/overlying metabasalt breccia.
il Depth: 179"
= Thickness: 19
— Typical
180, 10 .
- (~183-196') METABASALT BRECCIA: Pale yellowish green (5GY 6/4) epidote, 100%
- > red (10R 4/8) hematite, minor greenish black (5G 2.5/1) chlorite, and Qtz infill. .
/ Epidote peripheral rims on some chlorite clasts. 208"
=k 240"
1851 /‘——»é (~184') Qtz, CaCO, and epidote veins (1/8", 35%) o
190 1
= Depth: 199" Typical
i Thickness: 20" |
186 _-J ——— |(~194.5) Qtz vein (4") e
17— |(~196") Chlorite-filled cavity w/epidote peripheral rim L
200___ [~
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 5 of 6
Hole No.: NT-13-12 Operation Name: Charmian Northern Tract
Surface Elevation: 1219.99 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 939.99 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 04.46" Longitude: 77° 26" 31.61"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET | BOX CODE DESCRIPTION RECOVERY
200 |.° 1 (~199.5') Qtz vein (3")
—1 ) METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. 95%
_\ Irregular greenish black (5G 2.5/1) chlorite w/epidote peripheral rims. L
_¥ \ 218"
| (~200') Epidote vein (0.5", 20°%) w/chlorite rim 228
205§ (201, 202.5, 205') Qtz veins
|8 I—% [(~208") Qtz cavity filing w/chlorite —
210____ =
| ypical
PR ...--""""? (~214-217') Mod. Hematite w/epidote infill B
— Depth: 218
. Thickness: 19" -
= 12 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. -
22080 Min-Mod. Epidote replacement w/hematite, chlorite infill, epidote rims on some 95%
chlorite clasts, trace Qtz infill. =
— 216"
= 228" -
225 B
- Typical
230, m
. \,\, (~227-237') Metabasalt, SAA w/round to irregular greenish black (5G 2.5/1) chlorite 8l
— some elongate (stretched) w/epidote peripheral rims
235 Depth: 237"
R Thickness: 19" L
| 1a METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. e
= Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/round, irregular, 100%
240 and elongate (stretched) greenish black (5G 2.5/1/) chlorite clasts
_— 235" 55°
- 240" |__
245 | ___
— Typical
250 ——> |Chiorite vein (1/16") B
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 6 of 6
Hole No.: NT-13-12 Operation Name: Charmian Northern Tract
Surface Elevation: 1219.99 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 939.99 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 04.46" Longitude: 77° 26" 31.61"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
250 13
— 100% |
235" |
= 240" L
255 Depth: 257 M
Thickness: 20" el
| 1a o
el METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. 95%
260, Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/irregular to it
| elongate (stretched) chlorite. 213"
i 228"
265
270 __
o
] Depth: 276" 40
— Thickness: 19' —_
275
. METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. 100% __
o Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote wi/irregular to 41" il
=4 elongate (stretched) chlorite. 48" L
280 81
A Corehole NT-13-12 completed at depth of 280 feet below collar elevation of i
o 1220 ft amsl.
— Depth: 280" il
&= | Thickness: 4' il
285 —
280 ___
205
300___ -
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 5
Hole No.: NT-13-13 Operation Name: Charmian Northern Tract
Surface Elevation: 1178.04 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 938.04 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 05.87” Longitude: 77° 26" 27.37"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
o____ OVERBURDEN (0-18') B
5 —
10, ) —
15 S .
| 1 CAP ROCK (18-24'): Metabasalt, dark greenish gray (5G 4/1), intensely fractured, 95% .
2055 | > |moderately to highly decomposed (weathered) w/vugs and relict structure
— > = (saprolite; 21-23") 105" |_
._j 228" | _
25 {f R METABASALT (24-26'): Grayish green (5G 4/2), slightly to intensely fractured, E
i aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/Qtz infill L
N ’
at } Typical
] (~26-32'): EPIDOSITE: Min. to Mod. Epidote replacement w/irregular Qtz infill, and -
= > |oval to tabular chlorite -
o e
_7\} > [('32-35') Iron-stained fractured metabasalt w/large vugs present -
35, _<) 3 (~35-37') Qtz infill parallel to foliation (~30°) I
] Depth: 37"
s Thickness: 19'
= \{ 2 5 |(~37-40") EPIDOSITE: Mod.-Maj. Epidote Replacement =
= B 95% |_
40. | METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, 41
= aphanitic. 208" |54
—l 228"
.l \ 5 (~42-44') EPIDOSITE: Mod. To Maj. Epidote Replacement w/oval to irregular chlorite -
]
45 SIS
SEa> — 7 |c47.59 cCavity filled w/Qtz, epidote, minor chiorite )
50, =
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 5
Hole No.: NT-13-13 Operation Name: Charmian Northern Tract
Surface Elevation: 1178.04 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 938.04 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 05.87” Longitude: 77° 26" 27.37"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50 2 Depth: 56" —,
- Thickness: 19' 05% Typical
ap (~52.5") Possible flow boundary 208" :
| (~55-56") Qitz infill parallel to foliation (~35°), wi/fine-grained (speckled) and irregular 228" |_
55 [l ===5 epidote
= 3 METABASALT: Grayish green (5G 4/2), massive, moderately fractured, -aphanit_ic. i
ey Qtz infill parallel to foliation (40%) w/minor oval, irregular and elongate (stretched) 100% |a5°
= chiorite. .
) 200"
- * (~61") 2" Qtz cavity w/vertical chlorite veins 240"
e .. |(~60-66') EPIDOSITE: Mod.-Maj. Epidote Replacement w/irregular chlorite -
65___} | — Qtz vein (0.5 im
— (~66-66.5') 6" cavity filling w/white to light bluish gray Qtz, minor chlorite —
= - *, |(~68-68.5') Fractured metabasalt __
| oum— 1|(~69") Qtz vein (0.5", 30°% =
70 a5°
— |(~71-76") AMYGDALOIDAL METABASALT w/randomly oriented Qtz and epidote =
= ' (~73" Qtz vein (0.5", 40% 40°
= Depth: 76" Unigue
s Thickness: 20
= 4 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. —
=l Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/Qtz infill parallel ~
= to foliation (35-40%) G
80,
_P ——— 3 |(~80-81) Fractured metabasalt =
eS . |('84-85') EPIDOSITE: Mod. Epidote Replacement w/Qtz infill :
R )
% | . |(~86") Qtz vein (1/4", 30° =
90, ST
— Depth: 95 [N
— Thickness: 19" 30°
=" - |(~94") Trace hematite (?), epidote peripheral rims on chlorite clasts :
95
— 5 METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic. 100% |_
. A Round to irregular epidote w/elongate chlorite =
] 2 |(97') Qtz-filled cavity ("1") 225" |
—p ——|— |(~99") Possible flow boundary 240" y
100
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-13

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Operation Name: Charmian Northern Tract

Surface Elevation: 1178.04 ft.

Page 3 of 5

Method of Drilling: Rock Core, NQ Wireline

Bottom Elevations: 938.04 ft.

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Static Water Elevations n/a

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center

Surveyed by: n/a Method: n/a Latitude: 39° 46’ 05.87" Longitude:

Remarks: n/a

Grid Coordinates:

77° 26" 27.37"

Lithologic Description: rock type,

Overburden Analysis Logs

) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
100 5 e
- 100%
= 225" |_
| 240"
105, (~105-114') Metabasalt, SAA w/Qtz, epidote, and chiorite oriented to foliation (35-40%)
\_1 o
110 Depth: 115"
Thickness: 20 =
- L
(~114.5-116') EPIDOSITE (Min-Mod Epidote Replacement -
- I ( P P ) —
6 _
ais (~116-128) METABASALT: Grayish green (5G 4/2), massive, slightly fractured, 95% |__
| 5 aphanitic. Qtz infill elongated (stretched) in direction of foliation (~40°) _
= 225" |
120 228"
4 /] =*|(~122") Flow boundary e
= ——> |(~123') Flow boundary -
125 Depth: 134 -
_ Thickness: 19'
| (~128-130') METABASALT, reddish purple, massive, slightly fractured, aphanitic.
—] j ____|——3 |Ovalto irregular pale yellowish green (5GY 6/4) epidote, greenish black (5G 2.5M1)
130__{ chlorite, some w/epidote peripheral rims, and hematite (?)
— ‘H"""—- —
— \) ("130-1.) METABASALT, Grayish green (5G 4/2), slightly fractured, aphanitic.
= Fine-grained (speckled) epidote w/chlorite, some w/epidote peripheral rims.
13__| 7 .
! Typical
140 81
— Tk
1a5__ _
P ——F—> [(-145.5" Qtz vein (1/4", 40°) w/minor epidote and chlorite
. (~150') Qtz vein (1/8", 40“) )
150 e




5600-PM-BMP0403 1/2017
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-13

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Operation Name: Charmian Northern Tract

Surface Elevation: 1178.04 ft.

Page 4 of 5

Method of Drilling: Rock Core, NQ Wireline

Bottom Elevations: 938.04 ft.

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Static Water Elevations n/a

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 05.87" Longitude: 77° 26" 27.37"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
150 T .
I |3 |(~150.5-159") Intensely fractured metabasalt w/iron staining/oxidation —
bl Depth: 153' .
Thickness: 19'
— 8 _
185 | . |[METABASALT: Grayish green (5G 4/2), massive, moderately fractured, aphanitic. 95%
e Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/greenish black .
=1 (5G 2.5/1) chlorite. Epidote peripheral rims on some chlorite. 120" |
e 228" -
160, N
— Typical
1655
= Depth: 172' e
= Thickness: 19
| b
—p 5 |(~171") Qtz vein (1/4", 90% w/malachite Unigue
) e _
= ’,,% (~171-179') Very intensely fractured, iron-stained metabasalt 90% |_
W —
METABASALT: Grayish green (5G 5/2), moderately fractured to very intensely 107"
fractured, aphanitic. 216" |_
180 b ——|—2 |(~180") 1" cavity filing w/epiodote and chlorite I_m|_g_g1
A1 -~ (~184-186") Iron-stained, very intensely fractured metabasalt -
__} Depth: 190
1 Thickness: 18'
_> ~————|——> |(188-189") Intensely fractured metabasalt w/elongate (stretched) chlorite :
190 T
o 8l
| 10 METABASALT: Grayish green (5G 5/2) , massive, moderately fractured, aphanitic. 100% |__
o] Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/chlorite L
p=d 200" |_
185 240"
- —> |Actinolite (?) 1
= 35°
= ical
200 -
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-13

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Operation Name: Charmian Northern Tract

Surface Elevation: 1178.04 ft.

Page 5 of 5

Method of Drilling: Rock Core, NQ Wireline

Bottom Elevations: 938.04 ft.

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Static Water Elevations n/a

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 05.87” Longitude: 77° 26" 27.37"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
200 10 [
—D > |(~201') 2" Qtz-filled cavity 100% |__
_% ———> |(~202-203') Amygdaloidal metabasalt w/epidote fille vesicles, minor chlorite, some 200" :
| epidote peripheral rims on chlorite clasts 240" | __
205___|f g
= ﬂ (~203-205') EPIDOSITE: Mod.-Maj. Epidote Replacement _
2 Depth: 210° [
| Thickness: 20 N
s | | |(~209-210") Intensely fractured metabasalt w/some iron staining _
210 -
| n METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic.
= Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/irregular greenish 95% | __
| black (5G 2.5/1) chlorite, some w/epidote peripheral rims.
= 196" |
2155 228"
__> 5 (~216-217") Min Epidote Replacement
220 - -
— Typical
225 . ——9 (~225") Qtz-filled cavity
= Depth: 229' o
— Thickness: 19" L
230 | 12 METABASALT: Grayish green (5G 5/2), massive, moderately fractured, aphanitic. L
. 100% |45°
- 40°
d 7,10 P
= 132 e
235
- Depth: 240 -
| Thickness: 11 L
24051 8t
. Corehole NT-13-13 completed at depth of 240 feet below collar elevation of -
- 1180 ft amsil. L
ey =
250___ i
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 6
Hole No.: NT-13-14 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.51 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 929.51 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 01.35" Longitude: 77° 26" 25.94"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
0= OVERBURDEN (0-8") .
] =
— CAP ROCK (B-11'): Metabasalt, greenish gray (5G 4/2), moderately to intensely . :
10. 1 fractured, iron stained fractures, vuggy w/irregular pale yellowish green (5GY 6/4) 95% |____
— epidote e
i ‘e > |(~12') Qtz vein (1/2", 45°) 178" |__
— — 2 |(~=13") Qtz vein (17) 228" |__
= g > |("13-14") Vuggy w/min.-mod. Epidote B
15 S METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, p—
ﬁm
Depth: 27" =
a Thickness: 19’
20 3T
44
b ——— |(~22') Iron-stained fracture, vuggy
|- |(~25") Altered feldspar replacement 50°
—] . N M 3
25 b METABASALT BRECCIA (26-27'): Elongate to irregular chlorite, epidote, and Qtz S
=i infill, vugs present. -
____> 2 —|——* |(-27-28") EPIEDSITE: Mod.-Maj. Epidote F!eplace:ént__ o B
i 100%
30 P- METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic. -~
= Fine-grained (speckled) pale yellowish green (5§GY 6/4) epidote w/oval and elongate 218" |
chlorite 240" | _
=! 3 (~29.5") Qtz vein (1", 50%, vuggy .
35_
a0 hll
- .
— Depth: 47" —
45 Thickness: 20" Typical
= s N =
50 o
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 6
Hole No.: NT-13-14 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.51 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 929.51 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 01.35" Longitude: 77° 26" 25.94"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50
— 3 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. 95% .
~ 208" __
_— 228"
55,
ey | (~58-61") Irregular epidote w/minor chlorite and hematite layers ___
60— ypical
— as°
= ,”9 (~63-66') Widely spaced fractures (~30°) __
=5 — Depth: 66'
65T Thickness: 19°
- 4 METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, :
- _> aphanitic. Epidote w/oval and elongate chlorite oriented w/foliation 95% |_
70— \“‘*‘é (~67-69') Widely spaced fractures 30-40%) 204" -5}_
- |5 |[(~71-72') Min-Mod. Epidote Replacement 228" |54
P
728 Typical
80, > —————> |Mod. Epidote, chlorite w/epidote peripheral rims __ .
— Depth: 85' —
— Thickness: 19' _
— 40°
—N___——> |(83.5-85') Mod. Epidote, chlorite w/epidote peripheral rims -
a5 L~ — |Unigue
1 METABASALT: Grayish green, massive, sligthly to moderately fractured, aphantic 45°
—b 5\ Fine-grained (speckled) epidote w/oval to elongate chlorite, epidote peripheral rims. 100% |__
| \Q} (~87") Qtz vein (1'm, 40°) 220" |_
90, (87.5') Qtz-filled fracture (70% w/minor chlorite 240"
— | __—> |(~91.5-92') Minor Epidote
b -
95_> '———-—? (1~94-95') Epidote and hematite infill (flow boundary?) —
100 & S
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Y% pennsylvania

r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 6
Hole No.: NT-13-14 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.51 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 929.51 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 01.35" Longitude: 77° 26" 25.94"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
wo___ P —T—> (~100-100.5") Qtz cavity filling 100% o
= 220" |
= Depth: 105* 240"  |Typical
-— Thickness: 20"
106 | T—
6 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. ~
| Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/irregular greenish 95% -
= black (5G 2.5/1) chlorite. |
= e 218" | _
Mo b (108" Qtz vein (1/8", 40°) 228" |
= T2 |( 110" Qtz infill -
_D T ("113.5-114'") Qtz cavity filling
116==. =
_p — (~116.5') Cauvity fillingw/chlorite, Qtz, and epidote )
120 P ———+- ) (~119.5') Chilorite vein (1/8", 45°) st
= 177 |(~-120" Altered feldspar infill 6
- Depth: 124"
ol Thickness: 19" i
125 50 7 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. 95% ___
= Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/irregular greenish s
" black (5G 2.5/1) chlorite and Qtz infill. 214"
L 228" | __
130,; __
4 —+—7 |(~132") Native Cu specks
13 70°
] Depth: 143’ -
1[0 Thickness: 19" —
P—1 ~7  |(~142") Iron-stained fracture (10°) Typical
= METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. _
145 8 Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote. 95% e
= 215"
—L 228"
}/ = > |(~148-149") Iron-stained fracture zone L
150___| e

-1-
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r ' DEPARTMENT OF ENVIRONMENTAL
PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-14

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Surface Elevation: 1200.51 ft.

Bottom Elevations: 929.51 ft.

Static Water Elevations n/a

and Date Measured: n/a

Surveyed by: n/a
Remarks: n/a

Method: n/a

Page 4 of 6

Operation Name: Charmian Northern Tract

Method of Drilling: Rock Core, NQ Wireline

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)

Quadrangle: Iron Springs, PA

Township/County: Hamiltonban Township, Adams County

Laboratory: SGI Technical Center
Latitude: 39° 46’ 01.35"

Longitude: 77° 26" 25.94"

Grid Coordinates:

Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
150 8 s
il 95% ;
—p — Fine-grained specular hematite Unigue
= =4 [ S
] 228" il
156__ 3 ————+—> |lron staining (hematite?) Typical
= Depth: 162" =
160____ Thickness: 19' L
=l 9 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. pl
i Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, trace greenish 95% il
165 black (5G 2.5/1) chlorite, some w/epidote peripheral rims. all
i 22§||
F 228" il
= Typical
| 61
s 4
1755 S
= Depth: 181
180 Thickness: 19’ -
T e (~183.5-184') EPIDOSITE: Mod. Epidote Replacement i
= 100%
e .
g L
1B5___ 228" el
I METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. 240" |_
s Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, trace greenish
=3 black (5G 2.5/1) chlorite, some w/epidote peripheral rims.
190 :
195_ A
: Depth: 200"
1 Thickness: 19' i
200 =
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 5 of 6
Hole No.: NT-13-14 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.51 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 929.51 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 01.35" Longitude: 77° 26" 25.94"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE o DESCRIPTION RECOVERY
200___
= METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. 95% =
—| m e
— 220" -
| 228" |__
205 —
3 —1 > |(~206) Qtz vein (0.5"
_b ——1—3> |(~207") Qtz vein (1/8", 35°)
__,F 1 —— |(~207.5-208'") Qtz-CaCO; vein (1", 45%)
210; __
b — L >|(~212)) Qtz vein (1/8") wiepidote-filled vugs Typical
2SI, —> |(~215') Qtz cavity filling
b ——1 > |(-218) Qtz vein (40°) wlepidote .
— Depth: 220° =
220 Thickness: 20" 71
1 ¥12 (220-224') METABASALT: Grayish green (5G 4/2), massive, slightly fractured, 8
= ——> [aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, trace 100% |__
- round to irregular greenish black (5G 2.5/1) chlorite, some epidote peripheral rims on =
=] chlorite present 230" .
225 240" |
_ ('224-235') EPIDOSITE (Mod.-Maj. Epidote Replacement) w/Qtz infill, irregular .
= / chlorite. Sharp contact w/overlying metabasalt. .
_ = s
230 —
—4 | —}—> [(~282) Chlorite vein (0.5", 40°) .
= Depth: 240 =
= Thickness: 20' =
235 Typical
= (~235-246") METABASALT: Grayish green (5G 5/2), slightly fractured, aphanitic. =
. > Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote, trace greenish =
=1 black (5G 2.5/1) chlorite e
) ——— |(~238") Qtz vein (25°) —
240 > — =
—| |13 =
= 95% |_
m 2 [~
245 228"
= ——---————'> (~246-252") EPIDOSITE: Mod-Maj. Epidote Replacement w/oval to irregular |
= hematite, Qtz infill E=
= Typical
250 ] ' j =
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 6 of 6
Hole No.: NT-13-14 Operation Name: Charmian Northern Tract
Surface Elevation: 1200.51 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 929.51 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a Latitude: 39° 46’ 01.35" Longitude: 77° 26" 25.94"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) . weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
250 13
_)J dae ._._..._.—-/» (~251") Qtz cavity filling w/hematite (?) rim 95% |__
= Metabasalt, grayish green (5G 5/2), massive, slightly fractured, aphanitic. Min-mod. 218" :
] /ﬁ epidote replacement. 228" | _
2s5__| \_ A il
: Depth: 259"
Thickness: 19 i
250____'51 +H———> |(~259.5-260') EPIDOSITE: Mod. Epidote Replacement ___
- 100%
- METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. -
=) Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) epidote w/ 141" -
= __}_,,-} oval to irregular greenish black (5G 2.5/1) chlorite, some oriented to foliation (30°), 144"
265 " |some epidote peripheral rims on chlorite clasts. _—
= Depth: 271' .
270 Thickness: 12 81
| P 9
_ Corehole NT-13-14 completed at depth of 271 feet below collar elevation of 1210 -
el feet amsl. -
275
280 _
285 e
200 B
205 B
300___ vl
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r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 5
Hole No.: NT-13-15 Operation Name: Charmian Northern Tract
Surface Elevation: 1169.83 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 954.83 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a 7Latitude: 39° 46’ 01.99” Longitude: 77° 26" 21.17"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
o____ OVERBURDEN (0-7') .
5 o
= 1 METABASALT: Greenish gray (5G 4/2), massive, slightly fractured, aphanitic. :
= | Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) epidote w/ 95% |_
10, greenish black (5G 2.5/1) chlorite, some w/epidote peripheral rims. .
— 210" -
b — (~12') Highly weathered metabasalit 228"
3t ("14') Highly weathered metabasalt L
15, 41
S
20 __
= Typical
— I ("21-25') Trace Native Cu specks -
o Depth: 26" i
25 Thickness: 19 _
o 2 METABASALT: Greenish gray (5G 4/2), massive, slightly fractured to moderately __
= fractured, aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote 95%
= w/irregular greenish black (5G 2.5/1) chlorite, some w/epidote peripheral rims. s
30 191" |
= 228" |_
- (~31-37') AMYGDALOIDAL METABASALT wi/irregular vesicles filled w/pale yellowish
= | > |green (5GY 6/4) epidote, greenish black (5G 2.5/1) chlorite, and pale yellow (5Y 8/3) 45°
= feldspars (?). Chiorite elongated (stretched) in direction of foliation
B Typical
: (~37-39") Grayish green metabasalt
___} _..--—"’"’FF)J
40___| I (~39-49.3') EPIDOSITE: Maj. Epidote Replacement i
I N 2 (~40-41") Intensely fractured zone -
= Depth: 45 »~
m / Thickness: 19 Unigue
45 -
— f——— |(~46") Malachite, trave native Cu, chlorite, and K-spar. Sharp contact w/Epidosite. 95% _
—4| 3 5> |(~47') Qtz vein (0.5", 40°%) w/chlorite Unique
_¥| ——1—71(~47.3-47.8") Cavity filing/breccia? w/chlorite, epidote, in Qtz matrix. 198" | __
= 228" | _
50 60°
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 2 of 5
Hole No.: NT-13-15 Operation Name: Charmian Northern Tract
Surface Elevation: 1169.83 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 954.83 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a 7Latitude: 39° 46’ 01.99” Longitude: 77° 26" 21.17"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50 3 _— (~49.3-52.7') METABASALT: Grayish green, massie, slightly fractured, aphanitic. L
1 Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote 95% s
: (~52.7-65') AMYGDALOQIDAL METABASALT w/irregular vesicles filled w/pale 198" :
! \ yellowish green (5GY 6/4) epidote 228"  |Typical
55 /i _
il (~56.7") Qtz vein (0.5", 30°%)
b o [ 4 =
! ~—— [(~56-58) EPIDOSITE: Mod-Maj Epidote Replacement
60 s
~ Depth: 64’ =
Thickness: 19"

(Tt 4 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. 5_1:
Fine-grained (speckled) pale yeliowish green (5GY 6/4) epidote w/minor greenish 6
black (5G 2.5/1) chlorite. Min-Mod. Epidote replacement (~65-66.2")

F0 -

b ——+t—— |(~71") Qtz vein (0.5", 30%)
Typical

TEiL o I

= Depth: 83"
80___ Thickness: 19' e
;’ 5 |(~82-83") Irregular feldspar _
= 5 METABASALT: Grayish green (5G 4/2), massive, slightly to moderately fractured, i :
a5 aphanitic. 95%
o 5 |(~87) Qtz vein (2, 20°% I
b ____ [|(~85-88.5') EPIDOSITE: Mod.-Maj. Epidote Replacement w/oval to irregular 218"
=2 greenish black (5G 2.5/1) chlorite 218" |
) —
g0, | —™——1—> |[(~89')Fibrous i
. 70°
= Metabasalt, grayish green, massive, slightly fractured, aphanitic -
95__ : _
\ = ("95.5-97.5") Elongate (stretched) chlorite clasts oreinted to foliation i
e
=7 Typical
100___ -




5600-PM-BMP0403 1/2017
Y% pennsylvania
r ' DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 5
Hole No.: NT-13-15 Operation Name: Charmian Northern Tract
Surface Elevation: 1169.83 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 954.83 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a 7Latitude: 39° 46’ 01.99” Longitude: 77° 26" 21.17"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
MWo_{ & Depth: 102 =
_ Thickness: 19° L
= 6 METABASALT: Grayish green (5G 5/2), massive, slightly to intensely fractured, _
— aphanitic. Fine-grained (speckled) and irregular pale yellowish green (5GY 6/4) epidote 100% =
105 e
— \L —_— (~104.5-107") Intensely fractured metabasalt 207" : o
= 240" | _
_( . |(~106.5-111") AMYGDALOIDAL METABASALT wi/irregular vesicles filled w/epidote, 35°
= | B minor chlorite, some w/epidote rims E
1T°—J Typical
il . |(~112-113.5') EPIDOSITE: Maj. Epidote Replacement [
Sl i 4 s " 0 :
_:‘_}. 5 (~113.5') Qtz vein (5/8", 35°) w/trace Native Cu [
115_{ ———7 |(~114-115) Amygdaloidal Metabasalt w/irregular vesicle filled w/epidote §__-1;
7k
_j T |(~115-117") EPIDOSITE: Mod-Maj. Epidote Replacement w/minor Qtz and Chlorite ol
=% 60°
Metabasalt, grayish green, massive, aphanitic. Fine-grained (speckled) epidote w/ L
120 irregular chlorite, some oriented to foliation. 40°
il Depth: 122"
] Thickness: 20°
iy 7 METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic.
= Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/greenish black 95% |[__
125 S (5G 2.5/1) chlorite _—
218" |_
= 228" |
130 ¥ __
P 3 |(~131.5') Epidote vein (1/8", 20°) a3®
135 __
—p —g (~135.5-136') Chlorite banding ? I
— Depth: 141" -
140 Thickness: 19° LR
- 8 METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic. _'
A Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/irregular greenish 95% =
black (5G 2.5/1) chlorite 70°
145 222" |as®
228 35°
= a8®
150
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 4 of 5
Hole No.: NT-13-15 Operation Name: Charmian Northern Tract
Surface Elevation: 1169.83 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 954.83 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a 7Latitude: 39° 46’ 01.99” Longitude: 77° 26" 21.17"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
150___ 8 —
_ 95%
=i 222" ;
224" 55°
155 -
= Depth: 160’ =
= Thickness: 19" —
fiok - ﬂniul
9 METABASALT: Grayish green (5G 4/2), massive, slighlty fractured, aphanitic. I
Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/oval to irregular 95% |_
= greenish black (5G 2.5/1) chlorite, trace red (7.5R 3.6) hematite. Some epidote {5
] peripheral rims on chlorite observed. 222
166=== 228 i
— 84
- 30°
d700m. —
175, Depth: 179" =
= Thickness: 19°
4 | = |("178') Minor Epidote Replacement ImLE&'
180__| 10 METABASALT: Grayish green (5G 4/2), massive, slighlty fractured, aphanitic. )
== Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/rregular greenish 100%
. black (5G 2./1) chlorite, some w/epidote peripheral rims, trace hematite (?) L
= (~179.5-180") Min Epidote Replacement 218"
L (-181.2-181.7, 182-182.3') EPIDOSITE: Maj. Epidote Replacement 228" E
185
—~ Typical
190 i
L L % [(=191") Mod. Epidote Replacement
195 > (194.5-196') EPIDOSITE: Mod. Epidote Replacement (-
r
i Depth: 199
1 Thickness: 20°
200 ) [
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 5 of 5
Hole No.: NT-13-15 Operation Name: Charmian Northern Tract
Surface Elevation: 1169.83 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 954.83 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a 7Latitude: 39° 46’ 01.99” Longitude: 77° 26" 21.17"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
200_ -
— 1 METABASALT: Grayish green (5G 5/2), massive, slightly fractured. Min-Mod. 100%
epidote replacement (~204', 213-213.5') w/irregular chlorite, some epidote peripheral
e rims on chlorite clasts. 176"
192"
205
210, —
Depth: 215°
= Thickness: 16"
215 R 8T
- Corehole NT-13-15 completed at depht of 215 feet below collar elevation of 1155 ft
amsl.
220 =n
2255
290
235
240 =
245 3
250 =
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 2
Hole No.: NT-13-16 Operation Name: Charmian Northern Tract
Surface Elevation: 1080.00 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 990 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a 7Latitude: 39° 46’ 02.07” Longitude: 77° 26" 41.05"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
0
— OVERBURDEN (0-52") _
5_ —
10__ -
15_ ;
20
25
30 B
35
a0 §t‘t
— 74
45
50 —
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-16
Surface Elevation: 1080.00 ft.
Bottom Elevations: 990 ft.

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Operation Name: Charmian Northern Tract

Page 2 of 2

Method of Drilling: Rock Core, NQ Wireline

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)

Static Water Elevations n/a

Quadrangle: Iron Springs, PA

and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a 7Latitude: 39° 46’ 02.07” Longitude: 77° 26" 41.05"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50 OVERBURDEN (0-52') o
) 1 CAP ROCK (52-81'): Metabasalt, grayish green (5G 5/2), intensely fractured. -
= Extensive iron staining/oxidation on core surfaces. Fine-grained (speckled) 100%
55, pale yellowish green (5GY 6/4) epidote _
. 25" |
312" _
60 — ? Loss water circulation in corehole _
65
705 ——— [Vuggy N
-1 I (~71-72") Elongate (stretched) chlorite oriented to foliation (~40°%)
75— Depth: 78'
— Thickness: 26" -~
< 2
B0 100% —
- METABASALT (81-80') : Grayish green (5G 5/2), moderately to intensely fractured, 2" b
= aphanitic. Irregular chlorite w/fine-grained pale yellowish green (5GY 6/4) epidote. 144" :
- Typical
85
=) ——1— |(~86-90') Very intensely fractured metabasait e
=2 Depth: 90° __
90, Thickness: 12" 71
. Corehole NT-13-16 completed at depth of 90 feet below collar elevation of 1080 ft .
- amsl. o
95___ _
100
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2% pennsylvania DEPARTMENT OF ENVIRONMENTAL PROTECTION
r' DEPARTMENT OF ENVIRONMENTAL BUREAU OF MINING PROGRAMS
PROTECTION
GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 1 of 4
Hole No.: NT-13-17 Operation Name: Charmian Northern Tract
Surface Elevation: 1126.35 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 941.35 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a 7Latitude: 39° 46’ 04.93" Longitude: 77° 26" 16.40"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
0 S
I3 b
=1 1 METABASALT Grayish green (5G 4/2), massive, slightly to moderately fractured, 35°
=1 aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote and 100% |az°
10 N *“—\) irregular and randomly oriented greenish black (5G 2.5/1) clorite, some w/epidote
ik peripheral rims. 216" LLL
nat 240" L
40°
15 e
¥ o —— [(~16.4") Trace Native Cu L
=b - |(~19'") Cavity filled w/epidote, chlorite, and trace native Cu I:Mg_!
20
23°
. 50°
a5 Depth: 27' IR
— Thickness: 20
=] 2 METABASALT: Grayish green (5G 5/2), massive, slightly to moderately fractured, :
= —_ aphanitic. Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/oval 100% |__
30 to irregular greenish black (5G 2.5/1) chlorite, some w/epidote peripheral rims.
— 202" |
— 240" |_
— Typical
as st
— 64
40 s
(~41.5-42') Minor Epidote Replacement I
LR 15°
= | > [(~43.6') Epidote-filled vein (1/8") L
3 e
= Depth: 46 —_
4 Thickness: 19' B
3 THTTETTTRINT Foe
s0__ i
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

Hole No.: NT-13-17
Surface Elevation: 1126.35 ft.
Bottom Elevations: 941.35 ft.

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA

Operation Name: Charmian Northern Tract

Page 2 of 4

Method of Drilling: Rock Core, NQ Wireline

Date Drilled: September-October 2013

Drilled By: Logan Drilling Group

Logged By: Don Coleman — Geologist (URS/AECOM)

Static Water Elevations n/a

Quadrangle: Iron Springs, PA

and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a 7Latitude: 39° 46’ 04.93” Longitude: 77° 26" 16.40"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
50____ 3 METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic _
o Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/greenish black 95%
— (5G 2.5/1) chlorite. Chlorite oval to elongate (stretched) in direction of foliation.
= 4" =
= 228"
1 =
- Depth: 65' -
Thickness: 19' =
] 200
| Typrcel
_ » |(~61-62.5") Fe-stained moderately fractured metabasalt -
N -
N ——|—— [(~63.8-64.5") Fe-stained intensely fractured metabasalt -
65,
— 4 METABASALT: Grayish green (5G 5/2), massive, slightly to intensely fractured, il
= aphanitic . Oval, irregular, and elongate (stretched) greenish black (5G 2.5/1) chlorite 100%
=3 oriented to foliation. Chlorite commonly contains pale yellowish green (5GY 6/4) _
epidote peripheral rims. 202" | _
70— 240"
rd (~73-80") Moderately to intensely fractured metabasalt, iron stained/oxidation. __
750 Greenish black (5G 2.5/1) chlorite w/pale yellowish green (5GY 6/4) epidote. —
— /,,) Chlorite oriented to foliation. o
5] 420
= Depth: 85'
BO Thickness: 20"
_ T_\pr};nf
= (~84-85') AMYGDALOIDAL METABASALT: Irregular and randomly oriented .
_> ..---“"'; vesicles filled w/pale yellowish green (5GY 6/4) epidote e
85___ — _ |8z
_ 5 AMYGDALOIDAL METABASALT: Grayish green (5G 4/2), slightly to moderately 7
= fractured, aphanitic. Oval to irregular vesicles filled w/pale yellow (5Y 8/3) 95% -
— epidote, oval, irregular, and elongate (stretched) greenish black (5G 2.5/1) chlorite; -
=3 Chlorite oriented to foliation. 212" s
90 228"
95 = —
- Typical
- 3s5°
100 7] __
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 4
Hole No.: NT-13-17 Operation Name: Charmian Northern Tract
Surface Elevation: 1126.35 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 941.35 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a 7Latitude: 39° 46’ 04.93” Longitude: 77° 26" 16.40"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
_ _ weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code | Sample No. | Interval | Sulfur Rating
Depth | ness [ Scale Log minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
100 5 95%
a | — |(~101.6-103.3") EPIDOSITE: Mod. Epidote Replacement 212" -
= Depth: 104 208"
_\ Thickness: 19' —
105 AMYGDALOIDAL METABASALT: Grayish green (5G 4/2), massive, slightly to —
6 intensely fractured, aphanitic. Irregular vesicles filled w/pale yellow (5Y 8/3) 95% =
- — epidote, irregular to elongate greenish black (5G 2.5/1) chlorite, some peripheral -
| epidote rims on chlorite clasts. 193" 5
— 228" -
110___|> ————> [(~109-110') Intensely fractured metabasalt -
i - ——} (~110-110.5') Weak red (10R 5/3) metabasalt w/hematite
_} S (110.5-113) EPIDOSITE: Maj. Epidote Replacement -
115 = _
_ y |(~117.3") Epidote vein (1/8", 30°) &
120 5 |(~120.3') Epidote vein (174", 60°) -
—] Depth: 123' =
— Thickness: 19'
— 7 (— (~123-125.5") AMYGDALOIDAL METABASALT wi/irregular vesicles filled w/pale -
125} — yellow (5Y 8/3) epidote 95% _
— —™|(~125') Qtz vein (1", 60°) Unigue
- 1 — |(~125.5-128.3') EPIDOSITE: Maj. Epidote Replacement w/numerous Qtz veins 212 | _
_j (1/8", 1/4") cross-cutting replacement zone. Minor irregular chlorite-filled vesicles 228" =
—M
130 s
_ 3; METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic. -
_ Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/greenish black :
— (5G 2.5/1) chlorite Typical
135 7_1;
- 8L
- Depth: 142" -
140 Thickness: 19' I—
: 8 METABASALT: Grayish green (5G 4/2), massive, slightly fractured, aphanitic. :
| ———>|Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/greenish black 100% |__
145 S chlorite, some w/epidote peripheral rims |—
- 228" |
= 240"
:H ——+—7 |(~148.3-148.6') Minor Epidote Replacement :
150,

-1-
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF MINING PROGRAMS

GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 4 of 4
Hole No.: NT-13-17 Operation Name: Charmian Northern Tract
Surface Elevation: 1126.35 ft. Method of Drilling: Rock Core, NQ Wireline
Bottom Elevations: 941.35 ft. Date Drilled: September-October 2013
Drilled By: Logan Drilling Group
Logged By: Don Coleman — Geologist (URS/AECOM)
Static Water Elevations n/a Quadrangle: Iron Springs, PA
and Date Measured: n/a
Township/County: Hamiltonban Township, Adams County
Laboratory: SGI Technical Center
Surveyed by: n/a Method: n/a 7Latitude: 39° 46’ 04.93” Longitude: 77° 26" 16.40"
Remarks: n/a Grid Coordinates:
Lithologic Description: rock type, Overburden Analysis Logs
) ) weathering, color, fossils, Munsell OBA Log | %Total Fizz
Thick- Graphic carbonate Water Color Code Sample No. | Interval | Sulfur Rating
Depth | ness | Scale Log  |minerals concentrations, pyrite, etc. | Conditions NP
FEET BOX CODE DESCRIPTION RECOVERY
150, 8 =
1 100% |Typical
= 228" .
= 240"
155 -
=3 Depth: 162’
160 Thickness: 20 =
=3 9 METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic.
- |7 |Fine-grained (speckled) pale yellowish green (SGY 6/4) epidote. 95%
165 — —
7 215"
(~167-174'Yy AMYGDALOIDAL METABASALT; Irregular to oval vesicles filled w/pale 228"
™ yellow (5Y 8.4) epidote and greenish black (5G 2.5/1) chlorite
=p ] -——_/;) (~168.5') Min. Epidote Replacement e
170 |
\. P
175 )
— | — (~174-179') Metabasalt, dark greenish gray (5G 4/1)
: B (~179.5-179.8') Amygdaloidal metabasalt w/epidote-filled vesicles -
180___ P — | Depth: 181*
\ Thickness: 19"
| { 10 METABASALT: Grayish green (5G 5/2), massive, slightly fractured, aphanitic. 100% | _
=] ——1——> |Fine-grained (speckled) pale yellowish green (5GY 6/4) epidote w/greenish black. 48" -
=l (5G 2.5/1) chlorite. (184-184.5") Amygdaloidal w/epidote filled vesicles. 48" -
185 8T
= Corehole NT-13-17 completed at depth of 185 feet below collar elevation of 1125 —
_— ft aml.
5l Depth: 185'
s Thickness: 4'
190 P
195__ =
200 = __
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URS

4507 N. Front Street, Suite 200
ms Harrisburg, PA 17110

Telephone: 717-635-7901

Fax: 717-635-7902
CLIENT _Specialty Granules, Inc.

WELL NUMBER MW-8D

PROJECT NAME _Bruce Skubon

PROJECT NUMBER 20498193

PAGE 1 OF 7

PROJECT LOCATION _Blue Ridge Summit, PA

DATE STARTED _11/07/13 COMPLETED _11/12/13 GROUND ELEVATION _1068.27 ft HOLE SIZE _6 inches
DRILLING CONTRACTOR _Eichelbergers Inc. GROUND WATER LEVELS:
DRILLING METHOD _Air Rotary AT TIME OF DRILLING ---
LOGGED BY _Bruce Skubon CHECKED BY _Don Coleman AT END OF DRILLING _---
NOTES _Northern Tract AFTER DRILLING _---
&
1O
T | £ % |F
& | Y g DRILL TIMES 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o> d
a
<§( z - |o [ Casing Top Elev:
%) 1070.26 (ft)
0 Casing Type: Steel
LEAN CLAY WITH SAND, GRAVEL, (CL) brown (10YR 5/3),
moist, little fine to coarse sand, little fine to coarse gravel, gravel
B N is weathered metabasalt
B . CL
B N 8.0 1060.3
SILT WITH SAND, GRAVEL, (ML) yellowish brown (10YR 5/4),
10 moist, little clay, little fine to coarse sand, little fine to coarse .,
gravel, gravel is weathered metabasalt, increasing gravel content 6 Steel
with depth Casing
ML
B N 18.0 1050.3
SILT WITH GRAVEL, SILT, (ML) yellowish brown (10YR 5/4), e 10" Borehol
20 moist, some fine to coarse gravel, little fine to coarse sand, gravel B kf('zl‘:.e d o ('ath
ML is weathered metabasalt Cae?'neln? ) g‘;}
(1]
| i Bentonite
23.0 1045.3 Grout
| | METABASALT, highly weathered, dark brownish gray, dry,
[Catoctin Formation]
30 30.0 1038.3
METABASALT, unweathered, dark gray, [Catoctin Formation]
[ ] A
40 1028311 1 e Open
METABASALT, unweathered, dark gray, major epidote, [Catoctin RIS Bore’}?]ole
| | Formation] 1026.3[- | [-°
METABASALT, moderately weathered, dark gray and brown, 1025.3M0~) MO
[Catoctin Formation] VN
- N 38-50" 9:39 - - A oA
METABASALT, unweathered, dark gray, [Catoctin Formation] 1023.3[* > ~
[ METABASALT, moderately weathered, dark gray and brown, 1022.3] 3 |
[Catoctin Formation] SN SO
METABASALT, unweathered, dark gray, major epidote, [Catoctin A
- Formation] RIS
SN S A
50 MY

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
0
= o 2 Zo
& g w g DRILL TIMES 8 g 9 MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 |o
<
1%}
50
METABASALT, unweathered, dark gray, major epidote, [Catoctin 2SS
| | Formation] (continued) AL
A A
SN
S, 50-62" 9:55 AR
RS
N _ Sl o
60 SRS
AV
- REES
B T i N i A
SRS
- - i N i A
I 74" O 68.0 1000.3/ ) [y
62-74":9:47 METABASALT, unweathered, dark gray and brown, moderate 2 N : N
70 70.0  epidote, [Catoctin Formation] 0983 »1 [
METABASALT, unweathered, dark gray, moderate to major R
epidote, [Catoctin Formation] N A
SRS
B N i N i A
SRS
N _ SN
- SRS
74-84'": 9:11 = i\&
80 :g :\: 6" Open
<] |.<| Borehole
- - P N rd A
SRS
- - i N i A
- REES
SN
- SRS
90 84-94'": 9:03 > R ; N
SRS
B N i N i A
SRS
N _ SN
- SRS
SN
[ 94-104": 10:26 NES
100 Eadiae SN
SRS
- - i N i A
- REES
SN
- SRS

(Continued Next Page)
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RS Front Street. Suife 200 WELL NUMBER MW-8D
. Front Street, Suite
’ PAGE F 7
ms Harrisburg, PA 17110 GE3 0
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
o
= o 2 Zo
& gl 4 g DRILL TIMES 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 |o
<
%]
n i METABASALT, unweathered, dark gray, moderate to major 4 N < N
104-114" 9:06 epidote, [Catoctin Formation] (continued) W
110 RS
AV
I A
I AN
120 114-124'. 7:55 (2 R
Sl
AV
I AV
127.0 941.3 »4 [ »
| | METABASALT, unweathered, very dark reddish purple and dark I
124134 8:11 129.0 gray, [Catoctin Formation] 939.3F-] Fan
130 BRSERS METABASALT, unweathered, dark gray and dark reddish gray, R
moderate epidote, [Catoctin Formation] RO
>N\ S A
L 134.0 934.3F. 11 Fin
METABASALT, unweathered, dark gray, moderate epidote, A
[Catoctin Formation] RIS
- — Z N e A
134-144": 11:55 2y
- ~{x| === 6" Open
o -~ Borehole
P N rd A
I AV
- AV
144-154'; 11:37 REN
150 a3 150.0 9183 .| |71
METABASALT, unweathered, dark greenish gray, trace epidote, I I N
] [Catoctin Formation] AN N
I AN
AV
154-164" 9: ERVEE
160 54-164". 9:59 SE2
S AN

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
g
o
= o 2 Zo
& g w g DRILL TIMES 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
= % 2 2 |o
<
%]
METABASALT, unweathered, dark greenish gray, trace epidote, 2SS
B i [Catoctin Formation] (continued) S P
170 164-174" 10:50 aEs
SN A
[ A
AN
L AN
174-184". 9:51 :’: :;“
180 84': 9:5 GG
SN SN
AN
A AN
I AN
184-194" 11:58 SIS
190 | <-<—6"Open
> [»*| Borehole
AN
I AN
C ] R
194-204': 13:47 I
200 94-204213 SNy
AN
A AN
I AN
204-214" 10:46 20N 0N
210 210.0 858.3]" 1 |1
METABASALT, unweathered, dark greenish gray, [Catoctin )% ;s
| | Formation] NN
L AN
" AN
220 214-224'": 10:50 Sy I

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
(@]
= o 2 Zo
& g w g DRILL TIMES 8 g 9 MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 |o
<
%]
- - METABASALT, unweathered, dark greenish gray, [Catoctin 2SS
Formation] (continued) AL
A A
SN
AV
224-234" 10:1 “f: ‘f:
230 34':10:18 L
SRS
- Sl
- SRS
Sl
- REES
B 7 i N i A
040 234-244': 10:14 SRS
SUIN A
- REES
SRS N
- SRS
SRS N
SRS
B N i N i A
244-254': 10:36 R
250 250.0 818.3 ):w N 6" Open
METABASALT, unweathered, dark greenish gray, moderate to A A p
. ) : : <. [<<| Borehole
B | major epidote, [Catoctin Formation] R
AN
[ SRS
B 7 i N i A
SRS
- - i N i A
254-264" 9:12 o >
260 5 649 \x: \‘x:
SRS N
- SRS
SRS N
SRS
B N i N i A
SRS
[ 264-274': 9:39 S
270 e N
AN
- REES
B 7 i N i A
SRS
- - i N i A
- REES

(Continued Next Page)
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RS Front Street. Suife 200 WELL NUMBER MW-8D
. Front Street, Suite
’ PAGE F 7
ms Harrisburg, PA 17110 GE6 0
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
.| O
T | F R
& | Y g DRILL TIMES 8 % g MATERIAL DESCRIPTION WELL DIAGRAM
o | 52 > &
<
%)
280 274-284': 8:28 METABASALT, unweathered, dark greenish gray, moderate to 2SS
major epidote, [Catoctin Formation] (continued) AL
C ] AV
A
284-294". 8:1 ;\: :«N:
290 84-2041:8:15 290.0 778.37-~ -
METABASALT, unweathered, dark greenish gray, major epidote, A
trace quartz, [Catoctin Formation] RIS
- — Z N e A
AV
AN
294-304": 9:47 SIS
300 300.0 76831 ¢
METABASALT, unweathered, dark gray, moderate epidote, Nl
[Catoctin Formation] IO
- Sl
AV
I AV
304-314": 8:40 SO
310 310.0 758.3. < ~ 6" Open
METABASALT, unweathered, dark gray, major epidote, trace N I Boreﬁole
| N copper, [Catoctin Formation] SO
313.0 75538 0] Ko\
| | METABASALT, unweathered, dark gray, moderate to major R
epidote, [Catoctin Formation] R
>N\ S A
L AN
14-324": 9: RS
320 314-324". 9:35 3 3
SN SN
AV
A AN
I AN
24-334": 10: N A S
330 324-334": 10:06 RS
Sl
AV

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
g
0
= o 2 Zo
& g w g DRILL TIMES 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
= % 2 2 |o
<
1%}
i 7 METABASALT, unweathered, dark gray, moderate to major 2SS
epidote, [Catoctin Formation] (continued) AL
4-344" O; AL
340 334-3 9:53 < o
I A
I AN
AV
344-354': 10:05 AR
350 s —~— 6" Open
"3 [™3] Borehole
B N i N i A
" AN
AN
4-364': 10:2 RIS
360 354-36: 0:20 = =
I AN
AV
AV
364-374" 9:45 N
370 . R i\«
" AN
374.0 694.300 Lo

GENERAL BH / TP / WELL - GINT STD US LAB.GDT - 04/02/14 21:00 - C:\DOCUMENTS AND SETTINGS\BRUCE_SKUBON\DESKTOP\BORING LOGS\MW_LOGS2013.GPJ

Bottom of borehole at 374.0 feet.
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CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
DATE STARTED 11/08/13 COMPLETED 11/08/13 GROUND ELEVATION 1069.84 ft HOLE SIZE 6 inches
DRILLING CONTRACTOR _Eichelbergers Inc. GROUND WATER LEVELS:
DRILLING METHOD _Air Rotary AT TIME OF DRILLING ---
LOGGED BY Bruce Skubon CHECKED BY Don Coleman AT END OF DRILLING ---
NOTES Northern Tract AFTER DRILLING ---
o
R ES)
T | EL | @ |2,
& gl 4 g 8 g 9 MATERIAL DESCRIPTION NELL DIAGRAM
o> d
[a)
<§( z 2 |o Casing Top Elev:
%) 1073.33 (ft)
0 Casing Type; PVC
LEAN CLAY WITH SAND, GRAVEL, (CL) brown, moist, little fine to coarse sand, little
fine to coarse gravel, gravel is weathered metabasalt
7] Cement / 5%
Bentonite
- Grout
N Bentonite Seal
CL
———2"PVC Sch.
10 40 Riser Pipe
i 14.0 1055.8 2" 10-Slot
SILT WITH SAND, GRAVEL, (ML) yellowish brown (10YR 5/4), moaist, little fine to PVC Sch. 40
i coarse sand, little fine to coarse gravel, gravel is weathered metabasalt Well Scréen
20
ML
] %~ Fil-pro #1
27.0 1042.8 Sand
N ,;\ -7 METABASALT, highly weathered, brown and gray, dry, [Catoctin Formation]
30 @:’Z/ 30.0 1039.8]"

GENERAL BH / TP / WELL - GINT STD US LAB.GDT - 04/02/14 21:00 - C\DOCUMENTS AND SETTINGS\BRUCE_SKUBON\DESKTOP\BORING LOGS\MW_LOGS2013.GPJ

Bottom of borehole at 30.0 feet.
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URS

4507 N. Front Street, Suite 200
ms Harrisburg, PA 17110

Telephone: 717-635-7901
Fax: 717-635-7902

CLIENT _Specialty Granules, Inc.

WELL NUMBER MW-9D

PROJECT NAME _Bruce Skubon

PROJECT NUMBER 20498193

PAGE 1 OF 6

PROJECT LOCATION _Blue Ridge Summit, PA

DATE STARTED _11/01/13 COMPLETED _11/06/13 GROUND ELEVATION _1018.2 ft HOLE SIZE _6 inches
DRILLING CONTRACTOR _Eichelbergers Inc. GROUND WATER LEVELS:
DRILLING METHOD _Air Rotary AT TIME OF DRILLING ---
LOGGED BY _Bruce Skubon CHECKED BY _Don Coleman AT END OF DRILLING _---
NOTES _Northern Tract W 48hrs AFTER DRILLING 79.45 ft / Elev 938.75 ft (11/8/13)
&
O
T_|Fl To
& | Y g DRILL TIMES g o] MATERIAL DESCRIPTION WELL DIAGRAM
o>
a
<§( z o —  Casing Top Elev:
%) 1019.95 (ft)
0 Casing Type: Steel
SANDY SILT WITH GRAVEL, yellowish brown (10YR 5/6), moist, little
| | fine to coarse gravel
- — 1014.2
SILTY SAND WITH GRAVEL, grayish red (5R 4/2), dry, little fine to
| | medium gravel 1012.2
SILT, light red (5R 6/2), moist
10 111100 1008.2 6" Steel
T SILTY SAND WITH GRAVEL, grayish red (5R 4/2), dry, some fine to Casin
’ : 9
| | medium gravel, very weathered metarhyolite
[ L[ ]17.0 1001.2
| | SILT, purpleish red, dry
20
% 10" Borehole
- - Backfilled with
Cement / 5%
| i Bentonite
Grout
30
40 40.0 978.2 6" Steel
METARHYOLITE, highly weathered, light purple, [Catoctin Formation] Casing
i ] 45.0 973.2
| | METARHYOLITE, unweathered, light pink, [Catoctin Formation]
50

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
&
O
T_|Fl To
& | Y g DRILLTIMES |£0O MATERIAL DESCRIPTION WELL DIAGRAM
87| 3 5~
<
()]
50
METARHYOLITE, unweathered, light pink, [Catoctin Formation] 2SS
| | (continued) AL
- 50-62" 6:58 R
-] AL
60 B 60.0 958.21. 7 1oL
PHYLLITE, unweathered, fissile, light gray and light pink, [Catoctin VN
L // Formation] platy N
V;, 63.0 955.2[x [
| | /// PHYLLITE, unweathered, fissile, light gray, [Catoctin Formation] some 20N 20
/ light pink, platy R
7 R
L ) kS
7 X
B . 62-745:04 7 N >
/// AL
| 70 | 7 N
7 R
. Y E
7 X
v N "
L . Al
7 X
u 4 v o “
/// AL
L 7
7, S J
74-84": 4:35 /// b R
80 / 80.0 = 938.2 s >4 6" Open
V/) PHYLLITE, unweathered, fissile, light gray and light pink, [Catoctin R Bore’}?]ole
| 1 /// Formation] platy SN N
7
7, S J
L ) kS
7 X
- v Y
/// AL
| 88.0 93021 > [
" % PHYLLITE, slightly weathered, fissile, light gray, [Catoctin Formation] )% ;s
90 84-94': 4:59 /// some dark brown, platy, softer zone & o
7/ N
v N "
- - /// i N i A
77930 9252 > |*x
B N V% PHYLLITE, unweathered, fissile, gray, [Catoctin Formation] N N
/ 7 )) N )) A
L 7
7, S J
. Y E
- 7 SR
94-104:6:19 7 RIS
100 /// 5N A
7 X
v N "
L ) kS
7
- - 7, < <
. Y E
L - 7

(Continued Next Page)
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URS

CLIENT _Specialty Granules, Inc.

URS

4507 N. Front Street, Suite 200
Harrisburg, PA 17110
Telephone: 717-635-7901

Fax: 717-635-7902

WELL NUMBER MW-9D

PAGE 3 OF 6

PROJECT NAME _Bruce Skubon

PROJECT NUMBER 20498193

PROJECT LOCATION _Blue Ridge Summit, PA

DEPTH
(ft)

SAMPLE TYPE
NUMBER

S

o
DRILL TIMES % S

O

MATERIAL DESCRIPTION WELL DIAGRAM

110

120

130

140

150

160

7
)
104-114": 5:12 /
110.0

PHYLLITE, unweathered, fissile, gray, [Catoctin Formation] (continued)

77N
Ny os L

s
i

908.2| *

PHYLLITE, slightly weathered, fissile, gray, [Catoctin Formation] some );N
dark brown, softer zone o

TN TV
Vo> 40N S Yy

o
£

V;?//// 116.0

114-124": 5:24

902.2F, «

TN
Ve oo Yy

£

PHYLLITE, unweathered, fissile, gray, [Catoctin Formation] trace light
pink

77 77 77
v Nwz)\ NVz)\ NVz)
Lo TN S TN s Yy

o
£

892.2

% 126.0

124-134": 5:19

132.0

TN
Ny

£

PHYLLITE, slightly weathered, fissile, gray, [Catoctin Formation] some
dark brown, softer zone -

TN
N> 4y

o
£

886.2

TN
Ny

.
7

.
.

134-144". 5:47 /i//
7

.
.
.
7

144-154": 5:09 %

150.0

o
£

PHYLLITE, unweathered, fissile, gray, [Catoctin Formation] A2

TN TV
NN Sy

o

N
L >4

/4

6" Open
Borehole

TN TN TN
NS NG S SN s N

o

TN
Ny

868.2

7/
.
7
/// 155.0

o
£

PHYLLITE, slightly weathered, fissile, gray, [Catoctin Formation] some N
dark brown, softer zone

TN
Ny

o
£

7
.
154-164": 6:22 /?/

160.0

TN
Ny

£

863.2[7 "
PHYLLITE, unweathered, fissile, gray, [Catoctin Formation] ~s

TN
N> 4y

o
£

858.2 } 5
METABASALT, unweathered, dark gray, [Catoctin Formation] platy, ~ s
harder zone

TN TV
NN Sy

>
4

(Continued Next Page)
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RS Front Strest. Suife 200 WELL NUMBER MW-9D
. Front Street, Suite
’ PAGE 4 OF 6
ms Harrisburg, PA 17110
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
&
O
T_|Fl To
& | Y g DRILL TIMES % 9 MATERIAL DESCRIPTION WELL DIAGRAM
o | 52 s
<
%]
- 165.0 85321 C L
| | ///// PHYLLITE, unweathered, fissile, light gray and light pink, [Catoctin NN I N
/// Formation] S| s
7 B B
I 7 SN G
164-174" 5:21 //// ] R
170 7 LS L
7 SN A
/é’//
/ > \\‘ > \\‘
7% A A
7. > N\‘ > \N
v >\ S A
_
L 7 AL
180 174-184"; 4:44 /i// N
7. > N\‘ > \N
V/ >\ > A
] /// 182.0 836.21.71] oL
7/ PHYLLITE, unweathered, fissile, light gray and gray, [Catoctin VN
V// Formation] some light pink N
- 7 LR
7 WA
/// 187.0 831.21° - 1.7
N | PHYLLITE, unweathered, fissile, light greenish gray and very light gray, L LS
[Catoctin Formation] >N >N
190 184-194': 6:10 LR
| ~—<1-6" Open
> [»*| Borehole
YA
I AN AN
T AV
200 194-204"; 5:24 s182 5] [
METABASALT, unweathered, light greenish gray and dark reddish gray, VN
L [Catoctin Formation] N
L AL
I AL
— 810.2[*y| [
. METABASALT, unweathered, light greenish gray and dark gray, AN N
210 204-214': 5:24 [Catoctin Formation] S P
- 8062 | [
PHYLLITE, unweathered, fissile, light greenish gray, [Catoctin SO
| 1 Formation] softer zone B ~: B \:
80321 +| [
[ METABASALT, unweathered, light greenish gray and dark reddish gray, I
[Catoctin Formation] SN SO
220 214-224": 5:03 Sy I

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
o
= | Fd To
& | Y g DRILL TIMES g ] MATERIAL DESCRIPTION WELL DIAGRAM
a>s
=)
=
< = ©
%]
- - METABASALT, unweathered, light greenish gray and dark reddish gray, 2SS
[Catoctin Formation] (continued) AL
| 228.0 790.2 } N } N
" METABASALT, unweathered, greenish gray, [Catoctin Formation] SN
230 224-234': 412 increasing hardness - ~: B \:
C ] AL
AL
] 237.0 7812 [
| i METABASALT, unweathered, gray and dark gray, [Catoctin Formation] 20N N
240 234-244': 4:49 ):3 ;\:
>N\ S A
AL
[ 245.0 32 ) [
| i METABASALT, unweathered, dark gray, [Catoctin Formation] N
L AN
244-254'. 6:02 RS
250 - ~—6" Open
<. [¥<| Borehole
AL
I YA
L AL
254-264": 7:24 N A S
260 260.0 758.2 Y
METABASALT, unweathered, dark gray, minor to moderate quartz, AN N
| | [Catoctin Formation] S P
AL
- YA
] 264-274": 7:40 AR
270 e N
AL
L AL
L AL

(Continued Next Page)




URS
4507 N. Front Street, Suite 200

WELL NUMBER MW-9D

PAGE 6 OF 6
ms Harrisburg, PA 17110
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
g
(@]
= | Fd To
& | Y g DRILL TIMES g 9 MATERIAL DESCRIPTION WELL DIAGRAM
o>
[a)
=
< = ©
%)
280 274-284":10:30 METABASALT, unweathered, dark gray, minor to moderate quartz, 2SS
[Catoctin Formation] (continued) RN
281.0 73723 O
| | METABASALT, unweathered, dark gray, moderate to major epidote, N
[Catoctin Formation] O
L A
AN
290 284-294": 13:25 A
I AN
AN
AN
294-304": 12:12 ~Of
300 AN N
- AN
AN
I AN
304-314": 10:52 ~Of
310 iN\ )\x 6" Open
~ >4 [¥>4 Borehole
AN
AN
I AN
14-324"; 15:2 R
320 314-3 5:25 3 3
SN SN
AN
] 325.0 693.2" | [

GENERAL BH / TP / WELL - GINT STD US LAB.GDT - 04/02/14 21:00 - C:\DOCUMENTS AND SETTINGS\BRUCE_SKUBON\DESKTOP\BORING LOGS\MW_LOGS2013.GPJ

Bottom of borehole at 325.0 feet.
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URS

CLIENT _Specialty Granules, Inc.

URS
4507 N. Front Street, Suite 200
Harrisburg, PA 17110
Telephone: 717-635-7901

Fax: 717-635-7902

WELL NUMBER MW-9S

PROJECT NAME _Bruce Skubon

PROJECT NUMBER 20498193

DATE STARTED _11/06/13 COMPLETED _11/06/13 GROUND ELEVATION _1018.41 ft
DRILLING CONTRACTOR _Eichelbergers Inc. GROUND WATER LEVELS:
DRILLING METHOD _Air Rotary AT TIME OF DRILLING _---
LOGGED BY _Bruce Skubon CHECKED BY _Don Coleman AT END OF DRILLING _---

PAGE 1 OF 1

PROJECT LOCATION _Blue Ridge Summit, PA

HOLE SIZE _6 inches

NOTES Northern Tract

¥ 48hrs AFTER DRILLING 44.25 ft / Elev 974.16 ft (11/8/13)

&
T ﬁ 5 g |8
[, 5 | T O
Le Y g 8 g o] MATERIAL DESCRIPTION WELL DIAGRAM
o> d
a
<§( z 2 |o Casing Top Elev:
%) 1020.39 (ft)
0 Casing Tvpe: PVC
} SANDY SILT WITH GRAVEL, (ML) yellowish brown (10YR 5/6), moist, little fine to
S coarse gravel
B 7] ML )]
B N JLL 1014.4
SILTY SAND WITH GRAVEL, (SM) grayish red (5R 4/2), dry, little fine to medium
| | gravel
1011.4
| | SILT, (ML) light red (5R 6/2), moist e Cement / 5%
(1]
Bentonite
10 ML Grout
] 130 1005.4 2" PVC Sch.
[ AL SANDY SILT WITH GRAVEL, (ML) grayish red (5R 4/2), dry, some fine to medium 40 Riser Pipe
ML | ] gravel, very weathered metarhyolite
B N 1l 118.0 1002.4
SILT, (ML) purpleish red, dry
20 Bentonite Seal
] ML
30
2" 10-Slot
B ] PVC Sch. 40
Well Screen
40
977.4
| | METARHYOLITE, highly weathered, light purple, dry, [Catoctin Formation]
i | 9734}

Bottom of borehole at 45.0 feet.
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URS

4507 N. Front Street, Suite 200
Harrisburg, PA 17110
Telephone: 717-635-7901

Fax: 717-635-7902

CLIENT _Specialty Granules, Inc.

WELL NUMBER MW-10D

PAGE 1 OF 6

PROJECT NAME _Bruce Skubon

PROJECT NUMBER 20498193

PROJECT LOCATION _Blue Ridge Summit, PA

DATE STARTED 10/30/13 COMPLETED
DRILLING CONTRACTOR _Eichelbergers Inc.

11/01/13

GROUND ELEVATION _1006.93 ft HOLE SIZE _6 inches

GROUND WATER LEVELS:

DRILLING METHOD _Air Rotary

AT TIME OF DRILLING

LOGGED BY Bruce Skubon
NOTES Northern Tract

CHECKED BY Don Coleman

AT END OF DRILLING

¥ 72hrs AFTER DRILLING 74.93 ft/ Elev 932.00 ft (11/4/13)

&
T | £ BE o
& | Y g DRILL TIMES 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o | §£2 S |5 .
= Casing Top Elev:
%) T  1008.37 (ft)
0 Casing Type: Steel
SILT WITH GRAVEL, (ML) yellowish brown (10YR 5/4), dry,
| | some fine to coarse gravel, gravel is weathered metarhyolite
6" Steel
i | ML Casing
] 7.0 999.9 .
METARHYOLITE, highly weathered, grayish purple, [Catoctin - 10" Borehole
= - ) Backfilled with
9.0 Formation] 997.9 Cement / 5%
10 METARHYOLITE, unweathered, dark purple, [Catoctin Bentonite
Formation] Grout
AL
AL
20 ] 14-26" 6:07 N
L AL
AL
L 28.0 978.9F. 1] o
METARHYOLITE, moderately weathered, dark purple with dark A
30 brown, [Catoctin Formation] no water N
- .| <=T76" Open
31.0 : 975.9< B <~| Borehole
| | 16-38" 5:01 METARHYOLITE, unweathered, dark purple, [Catoctin R
0. Formation] hard zone N
SN
L AL
40 SRS
SN S A
AL
L] 38-50" 5:37 SN
] AL
- SN
50 50.0 956.9/ >~ [N~

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
&
R ES)
T | £ % |F
& | Y g DRILL TIMES 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o> d
a
= D
< = ©
()]
50
METARHYOLITE, unweathered, very dark purple, [Catoctin 2SS
Formation] water bearing fracture at 82' bgs AL
A R
SN
- 50-62": 5:21 R
RS
B ] SN N
60 SRS
Sl
[ SRS
B 7 20N 20
SRS
= - i A i A
S 62-74": 5:36 R
P N rd A
| 70 | N
N b
SN SN
SRS
B 7 20N 20
r o w
) IS
] Sl
- SRS
80 74-84"6:15 }: }i .
N S 6" Open
<] |, Borehole
| . B B
SRS
= - i A i A
L RS
SN SN
| 88.0 91891 > [
84-94" 4-40 METARHYOLITE, slightly weathered, very thinly foliated, light )% ;s
90 e pink and light brownish gray, [Catoctin Formation] soft zone, large A oA
rock fragments A
A A
L AL
- 94.0 9129/ % [
METARHYOLITE, unweathered, very dark purple, [Catoctin A oA
Formation] hard zone A
- — A A
SN
PN 94-104" 4:35 NES
100 e A
SRS
= - i A i A
L RS
Sl
- SRS

(Continued Next Page)
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RS Front Strest. Suife 200 WELL NUMBER MW-10D
. Front Street, Suite
’ PAGE 3 OF 6
ms Harrisburg, PA 17110
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
&
. |lo
T | £ % |F
& | Y g DRILL TIMES 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
o> d
[a)
= D
< = ©
%]
B _ METARHYOLITE, unweathered, very dark purple, [Catoctin 2SS
104-114" 4-56 Formation] hard zone (continued) W
110 R
AV
[ 116.0 890.95. 1 Fix
METARHYOLITE, unweathered, very dark grayish purple, Ay
[Catoctin Formation] soft zone RIS
- — P N Z A
120 14-1247 3:21 120.0 886.9] [
METARHYOLITE, unweathered, very dark purple, [Catoctin AN N
| | Formation] hard zone Nl
AL
I AN AN
PN 124-134':7:35 AN
130 e N
AL
L AL
I AL
— 138.0 868.9* | [
134-144" 5:03 METARHYOLITE, unweathered, dark purple and very dark AN N
140 B e purple, [Catoctin Formation] hard zone Nl s 6" O
M| s pen
-4 ¥4 Borehole
S A A
L AL
-] AL
L 148.0 858.91. 7 o
. METARHYOLITE, unweathered, dark purpleish red, [Catoctin VN
150 144-154': 5:07 Formation] hard zone NN
A YA
I AL
YA
160 154-1642 4:55 160.0 8469 )| [
METARHYOLITE, unweathered, very dark purple and dark OS] NS
| 1 162.0 purpleish red, [Catoctin Formation] 844.9) ~: B \:
METARHYOLITE/PHYLLITE, unweathered, fissile, light gray and < > < >
| | dark purpleish red, [Catoctin Formation] very soft zone I

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
&
. |lo
T | £ % |F
e | Y g DRILL TIMES 8 % - MATERIAL DESCRIPTION WELL DIAGRAM
o> .
[a)
= D
< = ©
%)
METARHYOLITE/PHYLLITE, unweathered, fissile, light gray and 4 N < N
B _ dark purpleish red, [Catoctin Formation] very soft zone AL
(continued) I
170 164-174": 3:51 ):3 ;\:
SR A
[ AL
AL
I AN AN
180 174-184" 4:17 180.0 826.9 ::3 :«\:
PHYLLITE, unweathered, fissile, light gray and gray, [Catoctin A oA
| 182.0 Formation] 824.91.-1 L
PHYLLITE, unweathered, fissile, light greenish gray, moderate VN
L calcite, [Catoctin Formation] soft zone N
A YA
[ " 4 817.9 }j }j
190 184-194%: 4:39 METARHYOLITE/PHYLLITE, unweathered, fissile, light gray and \’: e 6" O
dark purpleish red, [Catoctin Formation] soft zone o BN pen
> [»*| Borehole
AL
I AN AN
809.9™ » N
[ METABASALT, unweathered, dark gray, [Catoctin Formation] I
o platy 807.9(- 7] for
200 194-204:6:13 METABASALT, unweathered, white, quartz vein, [Catoctin 806.91. 7 .7l
Formation] JRO R e
METABASALT, unweathered, dark gray and very dark reddish G I
B 7] gray, [Catoctin Formation] platy, hard zone RS RS
A YA
| 8000 | %
METABASALT, unweathered, dark gray, moderate quartz, N
| | [Catoctin Formation] hard zone, lost circulation at 213' bgs OS] NS
e AL
210 204-214': 5:48 SR
AL
L 792971
PHYLLITE, unweathered, fissile, light gray, [Catoctin Formation] Nl
soft zone, water recovery at 214' bgs “:: \\:
B ] SN SN
220 214-224": 5:49 Sy I

(Continued Next Page)




URS

URS

4507 N. Front Street, Suite 200
Harrisburg, PA 17110
Telephone: 717-635-7901

Fax: 717-635-7902

CLIENT _Specialty Granules, Inc.
PROJECT NUMBER 20498193

WELL NUMBER MW-10D

PROJECT NAME _Bruce Skubon

PAGE 5 OF 6

PROJECT LOCATION _Blue Ridge Summit, PA

DEPTH
(ft)

SAMPLE TYPE
NUMBER

DRILL TIMES

Us.C.s
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

230

240

250

260

270

GENERAL BH / TP / WELL - GINT STD US LAB.GDT - 04/02/14 21:00 - C\DOCUMENTS AND SETTINGS\BRUCE_SKUBON\DESKTOP\BORING LOGS\MW_LOGS2013.GPJ

224-234" 5:41 7
% /

PHYLLITE, unweathered, fissile, light gray, [Catoctin Formation]
soft zone, water recovery at 214' bgs (continued)

768.9

234-244" 5:00

244-254" 4:04

% 238.0

PHYLLITE, unweathered, fissile, light gray and gray, [Catoctin
Formation] very soft zone, chalky water return

750.9

254-264": 4:35

% 256.0

268.0

PHYLLITE, unweathered, fissile, gray, [Catoctin Formation] very
soft zone

738.9

264-274". 5:52

276.0

METABASALT, unweathered, dark gray, [Catoctin Formation]
platy, hard zone

730.9

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation] platy, alternating hard/soft zones

TN T Iy L I0N
v 27N 27N ’
AV AV

o
£

L N L N L N L N L N L N L N L N

N N N N N N N \

NS LN s TN s TN s TN s LN s TN s TN,
/ Ly > Ly > Ly > Ly > Ly > Ly a4

o
£

6" Open
Borehole

77T L IN L IN LTINS IS 0N T IN T IN T IgN T2y
N 47N 47N 47N 47N 47N 47N 47N 47N 47N 47N
A A Y R A A A A A AV R AV A A VN AV VA VS YAV 7

>
4

(Continued Next Page)




RS Front Street. Suife 200 WELL NUMBER MW-10D
. Front Street, Suite
ms Harrisburg, PA 17110 PAGE 6 OF 6
Telephone: 717-635-7901
Fax: 717-635-7902

CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
@)
= o 2 Zo
& | Y g DRILL TIMES 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 o
<
%)
280 274-284"7:13 METABASALT, unweathered, dark greenish gray, [Catoctin 2SS
Formation] platy, alternating hard/soft zones (continued) AL
C ] AV
Al
290 284-294" 7:11 o)L
I AV
AV
AV
294-304": 6:51 ~Of
300 ;. N - N
- AV
AV
I YA
304-314": 6:30 ~Of
310 C “—=—6" Open
~ >4 [¥>4 Borehole
AV
| | 314.0 692.9" > [

GENERAL BH / TP / WELL - GINT STD US LAB.GDT - 04/02/14 21:00 - C\DOCUMENTS AND SETTINGS\BRUCE_SKUBON\DESKTOP\BORING LOGS\MW_LOGS2013.GPJ

Bottom of borehole at 314.5 feet.
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URS
4507 N. Front Street, Suite 200

WELL NUMBER MW-11D

; PAGE 1 OF 7
Harrisburg, PA 17110
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
DATE STARTED 10/21/13 COMPLETED 10/24/13 GROUND ELEVATION 1046.29 ft HOLE SIZE 6 inches
DRILLING CONTRACTOR _Eichelbergers Inc. GROUND WATER LEVELS:
DRILLING METHOD _Air Rotary AT TIME OF DRILLING ---
LOGGED BY Bruce Skubon CHECKED BY Don Coleman AT END OF DRILLING ---
NOTES Northern Tract 24hrs AFTER DRILLING --- > 300 ft (10/25/13)
o
- O
T | F S |F
& | Y g DRILL TIMES 8 g ] MATERIAL DESCRIPTION WELL DIAGRAM
o> 4
a
<§( = 2|0 Casing Top Elev:
%] _1047.16 (ft)
0 Casing Tvpe: Steel
LEAN CLAY WITH GRAVEL, (CL) yellowish brown (10YR 5/4), 6" Steel
CL moist, some cobbles, gravel and cobbles are weathered c ee
- — 30 metabasalt 1043.3 asing
| | METABASALT, highly weathered, brown, dry, [Catoctin
Formation]
- B %~ 10" Borehole
= . , 1039.3 Backfilled with
| | METABASALT, unweathered, dark greenish gray, [Catoctin Cement / 5%
Formation] Bentonite
10 Grout
] NEA
AN
I AN
20 S
SN SN
15-27". 8:29 I
AN
L AN
I AN
30 ] <21-6"Open
> [»*| Borehole
27-39": 8:18 - ~: - \:
I AN
L ASER AN
40 40.0 1006.3( 71 foU
METABASALT, unweathered, dark greenish gray, moderate VN
L epidote and quartz, [Catoctin Formation] G I
I AV
39-51": 9:47 \i: \*:3
= - i A i A
[ A
50 50.0 996.3[" >

(Continued Next Page)
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. PAGE 2 OF 7
Harrisburg, PA 17110
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
e
T | F R
& gl 4 g DRILL TIMES 8 g 9 MATERIAL DESCRIPTION WELL DIAGRAM
o | 52 > &
<
%]
50
METABASALT, unweathered, dark greenish gray, moderate 2SS
| | epidote, [Catoctin Formation] AL
L AV
51-63": 8:32
T A
60 60.0 986.31.°. |-
METABASALT, unweathered, dark greenish gray, minor epidote Y
and quartz, [Catoctin Formation] G I
R AN
I AV
-75" 7: NS
70 6375 7:30 70.0 976.3]" 1 |1
METABASALT, unweathered, dark greenish gray, trace epidote RIS
and quartz, [Catoctin Formation] ol
I AN AN
T AV
80 80.0 966.3 s
75-85:7:15 METABASALT, unweathered, dark greenish gray, [Catoctin XSRS gogﬁi?e
Formation] SN SO
I AV
[ A A
90 85.95" 7:17 90.0 956.3[ | [0
o METABASALT, unweathered, dark greenish gray, moderate NONS
i 1 epidote, [Catoctin Formation] B ~: B \:
T AV
AV
100 .o 100.0 9463F. 11 o
95-105" 9:13 METABASALT, unweathered, dark greenish gray, major epidote, A
[Catoctin Formation] RIS
B 7 P N rd A
[ A

(Continued Next Page)
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4507 N. Front Street, Suite 200 PAGE 3 OF 7
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Fax: 717-635-7902
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
o
= | Fi 2 To
& gl 4 g DRILL TIMES 8 g 9 MATERIAL DESCRIPTION WELL DIAGRAM
a 2 5
== ]
<
%]
[ i METABASALT, unweathered, dark greenish gray, major epidote, 2SS
[Catoctin Formation] (continued) AL
110 105-115'; 7:04 RN
] 1120 93431 17
METABASALT, unweathered, dark greenish gray, moderate YRR
epidote, [Catoctin Formation] O
L A
I AV
| 120 . g 120.0 926.3/ x| [
115-125" 8:57 METABASALT, unweathered, dark greenish gray, major epidote, AN N
[Catoctin Formation] Nl
AV
I AV
L A
130 125-135': 8:03 RIS
SN SN
L AV
- AN
] N
140 135145 7:58 -2\ <==16" Open
o -~ Borehole
SN S A
I AV
L A
150 150.0 896.3 A
145-155::9:19 METABASALT, unweathered, dark greenish gray, minor epidote, “i: \«::
| | moderate hematite, [Catoctin Formation] SN AN
I AV
] N
160 " o 160.0 886.3 }j }j
155-1659:24 METABASALT, unweathered, dark greenish gray, moderate NONS
i 1 epidote, quartz and hematite, [Catoctin Formation] E ~: B \:

(Continued Next Page)
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4507 N. Front Street, Suite 200

WELL NUMBER MW-11D
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PAGE 4 OF 7
ms Harrisburg, PA 17110 G ©
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
.o
T | F S |F
S g DRILL TIMES g % o MATERIAL DESCRIPTION WELL DIAGRAM
o | 52 > &
<
%]
METABASALT, unweathered, dark greenish gray, moderate 2SS
| | epidote, quartz and hematite, [Catoctin Formation] (continued) AL
| 170 " g 170.0 RS
165-175" 8:21 METABASALT, unweathered, dark greenish gray, trace to minor N I
| | epidote and quartz, [Catoctin Formation] SN
A
AV
I AV
180 " a 180.0 SRS
175-185" 8:29 METABASALT, unweathered, dark greenish gray, [Catoctin SOV SO
] Formation] NS
183.0 o)L
| | METABASALT, unweathered, dark greenish gray, major quartz NN I N
and hematite, [Catoctin Formation] ~Of
L AV
I AV
190 " 1o 190.0 ST
185-195% 12:21 METABASALT, unweathered, dark greenish gray, trace hematite, c1 B gogfgl]e
i 1 [Catoctin Formation] NSNS
AN
I AV
L ASER AN
200 . 200.0 NS
195-205" 14:15 METABASALT, unweathered, dark greenish gray, major epidote, VN
| 1 minor quartz, [Catoctin Formation] N
I AV
I AV
AV
210 " g 210.0 S
205-215" 15:01 METABASALT, unweathered, dark greenish gray, major epidote, RIS
| | [Catoctin Formation] o o
I AV
L ASER AN
- AV
- 220 215-225" 14:17 Tl

(Continued Next Page)




RS s WELL NUMBER MW-11D
. Front Street, Suite
ms Harrisburg, PA 17110 PAGE 5 OF 7
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon

PROJECT NUMBER 20498193 PROJECT LOCATION _Blue Ridge Summit, PA

DRILL TIMES MATERIAL DESCRIPTION WELL DIAGRAM

DEPTH
(ft)
SAMPLE TYPE
NUMBER
uscs
GRAPHIC
LOG

= E METABASALT, unweathered, dark greenish gray, major epidote,
[Catoctin Formation] (continued)

TN
Ny o
77N
Ny os L

A
i

~
s

7TV
Ne o4y

L
TN
Ny

o
o

TN
A

£
TN
N4y

r
o

230 230.0 816.3

T
|
s

225-235:20:52 METABASALT, unweathered, dark greenish gray, major epidote,

232.0 Mminor quartz and hematite, [Catoctin Formation] 814.3
METABASALT, unweathered, dark greenish gray, major epidote,
[Catoctin Formation]

TN
N ooy

L
TN
N Yy

s
o

TN
N o4y

L
TN
N> 4y

o
£

TN
N o4y

L
TN
N Yy

s
o

TN
N o4y

L
TN
N Yy

s
o

240 240.0 806.3

235-245:14:26 METABASALT, unweathered, dark greenish gray, moderate

epidote and quartz, [Catoctin Formation]

TN
N o4y

L
TN
N Yy

s
o

TN
N o4y

L
TN
N Yy

s
o

245.0 801.3
METABASALT, unweathered, dark greenish gray, major epidote,
quartz and hematite, [Catoctin Formation] softer zone, slight

2480 Increase in water return 798.3

METABASALT, unweathered, dark greenish gray, moderate
250 epidote and quartz, [Catoctin Formation]

TN
N o4y

L
TN
N Yy

s
o

I

1
TN
N o4y

L
TN
N Yy

s
o

T
|
s

245-255": 11:31 6" Open

Borehole

TN
N o4y
AV 7

L
77,

o
£

TN
N o4y

L
TN
N> 4y

s
£

o

TN
N o4y

L
TN
N> 4y

s
£

o

TN
N o4y

L
TN
N> 4y

£

260 260.0 786.3

s
o
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255-26516:00 METABASALT, unweathered, dark greenish gray, [Catoctin

Formation]

TN
N o4y

L
TN
N> 4y

£

s
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270 270.0 776.3
METABASALT, unweathered, dark greenish gray, moderate

epidote, [Catoctin Formation]
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
8]
= o 2 Zo
& g w g DRILL TIMES 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
= % 2 2 |o
<
%]
280 " 1. 280.0 7663 | [
275-285:12:35 METABASALT, unweathered, dark greenish gray, [Catoctin SO NS
Formation] B ~: B ~:
C ] AV
YA
290 285-295" 11:13 C I
I AN
AN
AN
300 295-305': 10:54 AR
- AN
AN
A AN
310 305-315'": 7:03 - <-1-6" Open
~ >4 [¥>4 Borehole
AN
AN
L AN
320 315-325': 7:57 5D
AN
I AV
I AN
330 - 330.0 716.3[y) [
325-335: 7:41 METABASALT, unweathered, dark greenish gray, minor epidote, AN N
| | quartz and hematite, [Catoctin Formation] Nl
AN

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon

PROJECT NUMBER 20498193 PROJECT LOCATION _Blue Ridge Summit, PA

DRILL TIMES MATERIAL DESCRIPTION WELL DIAGRAM

DEPTH
(ft)
SAMPLE TYPE
NUMBER
u.s.cs.
GRAPHIC
LOG

T
|
~

METABASALT, unweathered, dark greenish gray, minor epidote,
quartz and hematite, [Catoctin Formation] (continued)

TN
Ny o
77N
Ny os L

A
s
i

4

7N
Ne o4y
7\

340 340.0 706.3

R

6" Open
Borehole

L

335-345:6:54 METABASALT, unweathered, dark greenish gray and dark
reddish gray, trace epidote and quartz, [Catoctin Formation]

TN
\VAYs

£
TN
N4y

r
o

TN
N ooy

L
TN
N Yy

s
o

345-350": 4:08

TN
N o4y

>
- 47

A eAY
EIATIERY,

A

350 350.0 696.3
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Bottom of borehole at 350.0 feet.
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URS

4507 N. Front Street, Suite 200
Harrisburg, PA 17110
Telephone: 717-635-7901

Fax: 717-635-7902

CLIENT _Specialty Granules, Inc.

PROJECT NUMBER 20498193

DATE STARTED 10/10/13
DRILLING CONTRACTOR _Eichelbergers Inc.

COMPLETED _10/15/13

DRILLING METHOD _Air Rotary

LOGGED BY Bruce Skubon
NOTES Northern Tract

CHECKED BY Don Coleman

WELL NUMBER MW-12D

PAGE 1 OF 7

PROJECT NAME _Bruce Skubon
PROJECT LOCATION _Blue Ridge Summit, PA
GROUND ELEVATION _1077.58 ft HOLE SIZE _6 inches
GROUND WATER LEVELS:
\/ AT TIME OF DRILLING 13.10 ft/ Elev 1064.48 ft (10/14/13)
AT END OF DRILLING _---
W AFTER DRILLING 90.70 t/ Elev 986.88 ft (10/21/13)

o
T a v |2
[ To
& gl Y g DRILL TIMES 8 % g MATERIAL DESCRIPTION WELL DIAGRAM
a>s
a
<§( = 2|0 ——  Casing Top Elev:
) 1079.18 (ft)
0 Casing Tvpe: Steel
SILT WITH GRAVEL, (ML) reddish brown (5YR 4/4), dry, gravel & Stesl
] is weathered metabasalt Casir?g
ML
5.5 10721
- N METABASALT, unweathered, dark gray, [Catoctin Formation] =~ 10" Borehole
Backfilled with
B 4 Cement / 5%
Bentonite
10 Grout
[ ] v A
- SRS
RN I ON
SRS
B 7 20N 20
20 ] SRS
SN A
- SRS
RN I ON
- REES
B 7 20N 20
SRS
- 28.0 10496, 5| .=
) . METABASALT, unweathered, dark gray, [Catoctin Formation] NN
30 Rig chatter 29-30 30.0 Water bearing zone 28-30 ft, minimal water 10476~ s 60
METABASALT, unweathered, dark gray, minor epidote, [Catoctin " B Borenale
Formation] I
B 7 IS
R
SRS
B 7 20N 20
SRS
B _ RN I ON
40 40.0 1037.6/. 2. foU
METABASALT, unweathered, dark gray, [Catoctin Formation] E ~: B \:
- REES
B 7 20N 20
SRS
- - i N i A
L RS
R
50 50.0 1027.6/" > >

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
o
E i 5 " T )
& | Y g DRILL TIMES 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
e % % 2 o
<
%)
| _ METABASALT, unweathered, dark greenish gray, moderate 2SS
epidote and quartz, [Catoctin Formation] (continued) S P
110 " a 110.0 967.6) *3| |3
104-114% 8:72 METABASALT, unweathered, dark greenish gray, [Catoctin SRV SN
[ Formation] NN
AV
L AL
L AL
120 " g 120.0 957.6/ x| [
14-124': 8:45 METABASALT, unweathered, dark greenish gray and dark AN N
B | reddish gray, [Catoctin Formation] Sl
AL
1250 9526/
| i METABASALT, unweathered, dark greenish gray, [Catoctin X
Formation] SO I N
] WA
130 124-134'": 6:47 SRS
RN I ON
A YA
L AL
YA
149 134-144': 8:11 .| ==-6"Open
-4 ¥4 Borehole
SUIN A
L AL
[ AL
] A
S0 144-154': 8:14 R
A YA
L AL
AL
AL
160 154-164": 8:39 s
- YA

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA

g

(@]

= | Fi 2 To
ag| Y € | DRILL TIMES < % Q MATERIAL DESCRIPTION WELL DIAGRAM
= % 2 2 o

<

1%}

METABASALT, unweathered, dark greenish gray, [Catoctin 2SS
| | Formation] (continued) RN
170 164-174". 8:26 »;: »)‘:
] AN A

AV

I AV
180 " g: 180.0 g6 | |
174-184" 8:01 METABASALT, unweathered, dark green, major epidote, minor FEV N SN

i | quartz, [Catoctin Formation] epidosite layer N 2 :(:
183.0 894.6- ~: B \:

| | METABASALT, unweathered, dark greenish gray, [Catoctin NN I N

Formation] ~Of
L AV
I AV

190 184-194': 10:27 ) <21-6" Open
> [»*| Borehole
AV
I AV
L ASER AN
200 "o 200.0 877.61.7 o
194-204":8:30 METABASALT, unweathered, dark greenish gray, trace epidote, VN
i 1 [Catoctin Formation] 2 o0
I AV
I AV
AV
210 " 7. 210.0 867.6| > :)
204-214"-7:56 METABASALT, unweathered, dark greenish gray, [Catoctin )% ;s
| | Formation] N
I AV
L ASER AN
- AV
220 214-224" 6:52 SR

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
o
= o 2 Zo
& gl 4 g DRILL TIMES 8 g 9 MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 |o
<
%]
- - METABASALT, unweathered, dark greenish gray, [Catoctin 2SS
Formation] (continued) AL
AV
230 ongn 230.0 g4zl "1 b
224-234':6:34 METABASALT, unweathered, dark greenish gray, minor epidote, LN
[Catoctin Formation] IO
N _ SRS N
AV
A AN
240 " 240.0 8376 | |\
234-244'7:26 METABASALT, unweathered, dark greenish gray, [Catoctin N
N _ Formation] LR
AV
AV
I AV
250 . 250.0 827.6 | 13
244-254" 6:07 METABASALT, unweathered, dark greenish gray and dark P\ a7 8 Open
h : h <. [<<| Borehole
B | reddish gray, [Catoctin Formation] R
AV
A AN
I AV
260 " g 260.0 817.6[y| [
254-264.8:24 METABASALT, unweathered, dark greenish gray, [Catoctin AN N
i } Formation) A IS
AN
L AN
- AV
270 - 270.0 807617 |l
264-274':7:33 METABASALT, unweathered, dark greenish gray, trace epidote VN
| and quartz, [Catoctin Formation] N
A AN
I AV

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
o
= | Fi 2 To
& gl 4 g DRILL TIMES 8 g 9 MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 o
<
%]
280 - 280.0 7976 )| [+
274-284'.7:28 METABASALT, unweathered, dark greenish gray, [Catoctin OS] OS
Formation] B ~: B ~:
I AL
Al
290 284-204" 7:03 NI
I AV
AV
AN
300 a7 300.0 777671 T
294-304% 7:14 METABASALT, unweathered, dark greenish gray and dark Nl
| | reddish gray, [Catoctin Formation] I
303.0 77460 [
] METABASALT, unweathered, dark greenish gray, [Catoctin R
Formation] IR
P N rd A
L AV
310 304-314'; 6:31 -1 <-1-6" Open
~ >4 [¥>4 Borehole
AV
AN
I AV
320 314-324" 6:41 L
AN
L AV
I AV
30 324-334":6:20 ::: :«N:
SN S A
AN

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
- O
T | F S |F
S g DRILL TIMES | & g‘; o MATERIAL DESCRIPTION WELL DIAGRAM
o | 52 > &
<
%]
i ] METABASALT, unweathered, dark greenish gray, [Catoctin 2SS
Formation] (continued) RN
340 " a. 340.0 737610, Lol
334-344" 8:30 METABASALT, unweathered, dark gray, minor quartz, [Catoctin XSRS gogﬁi?e
| i Formation] A
- YA
[ AW
350 - 350.0 727800 [°
344-354%7:14 METABASALT, unweathered, dark greenish gray, [Catoctin SO
Formation] Y
- - P N e A
L ASER AN
AV
360 "o 360.0 717.6F. 71 Fon
354-364" 9:03 METABASALT, unweathered, dark greenish gray and dark A
reddish gray, [Catoctin Formation] RIS
- — Z N e A
[ AW
AN
L 370 364-374": 9:57 N
L ASER AN
AN
374-380": 5:26 RIS
S A A
380 380.0 69765 | =
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Bottom of borehole at 380.0 feet.




GENERAL BH / TP / WELL - GINT STD US LAB.GDT - 04/02/14 21:01 - CA\DOCUMENTS AND SETTINGS\BRUCE_SKUBON\DESKTOP\BORING LOGS\MW_LOGS2013.GPJ

URS

WELL NUMBER MW-13D

4507 N. Front Street, Suite 200
’ PAGE 1 OF 7
ms Harrisburg, PA 17110 G ©
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
DATE STARTED 10/16/13 COMPLETED 10/21/13 GROUND ELEVATION 1077.27 ft HOLE SIZE 6 inches
DRILLING CONTRACTOR _Eichelbergers Inc. GROUND WATER LEVELS:
DRILLING METHOD _Air Rotary AT TIME OF DRILLING ---
LOGGED BY Bruce Skubon CHECKED BY Don Coleman AT END OF DRILLING ---
NOTES Northern Tract ¥ 24hrs AFTER DRILLING 152.80 ft / Elev 924.47 ft (10/22/13)
o
(@]
= i 2 Zo
& | Y g DRILL TIMES 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
o>
a
<§( = 2|0 I Casing Top Elev:
%] 1079.23 (ft)
0 Casing Tvpe: Steel
GRAVELLY SILT WITH SAND, (ML) yellowish brown (10YR 5/4),
dry, gravel is weathered metabasalt
B 4 ML — 6" Steel
Casing
i ] 5.0 1072.3
| | METABASALT, highly weathered, brown, dry, [Catoctin
Formation] - 10" Borehole
B | 8.0 1069.3 Backfilled with
METABASALT, unweathered, dark gray, dry, [Catoctin Formation] Cement / 5%
10 Bentonite
Grout
L b
[ 17.0 1060.3 }j }j
| | METABASALT, moderately weathered, brown, dry, [Catoctin SO
Formation] softer zone E ~: B \:
[ 20 c R
L AN
] 25.0 1052.3 3; i;
| | METABASALT, unweathered, dark gray, dry, [Catoctin Formation] I
Sl
R
30 > == 6" Open
W "~| Borehole
B N i N i A
I AN
AN
40 AW
I AN
] ASER AN
AN
50 B ~ - ~

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
g
14 0
T i R
& g w g DRILL TIMES 8 % g MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 o
<
1%}
50
METABASALT, unweathered, dark gray, dry, [Catoctin Formation] 2SS
(continued) AL
- S
SN SN
L AV
RS
] R
60
AV
- REES
B 7 i N i A
SRS
- - i N i A
- REES
FEV N SN
70 70.0 1007.3[" ¢ [
METABASALT, unweathered, gray and dark reddish gray, dry, RIS
[Catoctin Formation] B oA
73.0 1004.3 \(: \(:
| | METABASALT, unweathered, dark gray, dry, [Catoctin Formation] N
SRS
N _ SN
- SRS
80 SN
74-84" 5:52 .1 ==2—6" Open
By A
<] |.<| Borehole
- - P N rd A
SRS
- - i N i A
- REES
SN
- SRS
SN
90 84-94" 6:40 RS
A I
B N i N i A
SRS
N _ SN
- SRS
FEV N SN
- REES
100 94-104': 6:16 NI
SRS
- - i N i A
- REES
SN
- SRS

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
g
0
= o 2 Zo
& g w g DRILL TIMES 8 g 9 MATERIAL DESCRIPTION WELL DIAGRAM
= % 2 2 |o
<
]
| | METABASALT, unweathered, dark gray, dry, [Catoctin Formation] 2SS
(continued) AL
1o 104-114': 6:50 AL
A
I AN
I AN
120 ] 114-124" 9:22 A
P N rd A
AN
I AN
" AN
130 124-134": 7:55 SRS
SN
I AN
I AN
AN
140 134-144" 7:37 -2.| <=-6" Open
-1 ¥4 Borehole
P N rd A
L AN
" AN
1 AV
50 144-154'; 6:07 RS
A AV
A 4 :;Z :;Z
I AN
AV
160 " a 160.0 917.3 }j }j
154-164" 6:49 METABASALT, unweathered, gray, [Catoctin Formation] SO
I AN

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
g
(@]
= o 2 Zo
& g w g DRILL TIMES 8 g 9 MATERIAL DESCRIPTION WELL DIAGRAM
= % 2 2 |o
<
1%}
METABASALT, unweathered, gray, [Catoctin Formation] 2SS
B ] (continued) AL
170 o 170.0 o073, %] |
164-174"7:12 METABASALT, unweathered, dark gray, [Catoctin Formation] 2N
[ A
AV
I AN AN
180 174-184" 7:45 S
AV
B _ AV
I AN
190 184-194': 8:47 ) <21-6" Open
> [»*| Borehole
AN
I AN AN
- AN
200 194-204": 8:10 N i: ~ i:
SN
B _ AV
I AN
] AN
210 204-214': 10:11 YOS
AN
I AN AN
- AN
220 220.0 857.3 ANA
214-22411:18 METABASALT, unweathered, gray, [Catoctin Formation] “{: \::

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
8]
= | Fi 2 To
& g w g DRILL TIMES 8 g g MATERIAL DESCRIPTION WELL DIAGRAM
= % 2 2 o
<
%]
R - METABASALT, unweathered, gray, [Catoctin Formation] 2SS
(continued) NSNS
AV
230 224-234" 12:30 AEE
L ASER AN
AV
I AV
240 234-244' 12:50 N
AV
AV
I AV
250 244-254": 10:57 <) <2 6" Open
S A A
<. [K<| Borehole
AN
L AV
I AN
260 " 260.0 817.3[*y| [
254-264"-8:14 METABASALT, unweathered, dark gray and dark reddish gray, AN N
| | [Catoctin Formation] Nl
263.0 814.3 ;\: ;\:
| | METABASALT, unweathered, dark gray, [Catoctin Formation] N
I AV
L ASER AN
270 264-274': 9:47 SRS
SRS N
I AV
I AN

(Continued Next Page)
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CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
g
8]
= o 2 Zo
& g w g DRILL TIMES 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
= % 2 2 |o
<
%]
280 METABASALT, unweathered, dark gray, [Catoctin Formation] 2SS
274-284". 7:37 (continued) s s
] A
YA
290 284-294'; 6:01 C I
I AN
AN
AN
300 294-304": 6:18 NS
" AN
AN
R AV
310 304-314" 10:17 -1 <2 6" Open
~ >4 [¥>4 Borehole
AN
AV
L AN
[ 320 314-324": 13:50 R
AN
R AV
I AN
330 g 330.0 747.3[y)
324-334:14:15 METABASALT, unweathered, dark gray and dark reddish gray, 2 N : N
| | [Catoctin Formation] S P
AV

(Continued Next Page)




URS
4507 N. Front Street, Suite 200

WELL NUMBER MW-13D

PAGE 7 OF 7
ms Harrisburg, PA 17110
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
@)
= o 2 Zo
& gl 4 g DRILL TIMES 8 g g MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 o
<
%)
i 7 METABASALT, unweathered, dark gray and dark reddish gray, 2SS
[Catoctin Formation] (continued) RN
340 334-344'; 8:01 " | <4-6" Open
| |.%] Borehole
- - > A\ A
I A
AN
350 - 350.0 727300 [
344-3541 7:14 METABASALT, unweathered, dark greenish gray, [Catoctin SO
Formation] Y
= — SN S A
T AV
AV
360 . 360.0 717350 P
354-364':10:08 METABASALT, unweathered, dark greenish gray and dark A
reddish gray, [Catoctin Formation] RIS
- — Z N e A
AV
AV
370 P 370.0 707371 ©
364-374':9:40 METABASALT, unweathered, dark greenish gray, [Catoctin Nl
Formation] “:: \\:
[ Sl
AV
- 374-382": 8:01 SO I
380 380.0 6973, % |
METABASALT, unweathered, dark greenish gray, moderate N
3820 epidote, [Catoctin Formation] 6953~ [N
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Bottom of borehole at 382.0 feet.
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URS

CLIENT _Specialty Granules, Inc.

URS

4507 N. Front Street, Suite 200
Harrisburg, PA 17110
Telephone: 717-635-7901
Fax: 717-635-7902

WELL NUMBER MW-14D

PROJECT NAME _Bruce Skubon

PROJECT NUMBER 20498193

DATE STARTED

PAGE 1 OF 8

10/28/13

COMPLETED _10/29/13

DRILLING CONTRACTOR _Eichelbergers Inc.
DRILLING METHOD _Air Rotary
LOGGED BY _Bruce Skubon
NOTES _Northern Tract

PROJECT LOCATION _Blue Ridge Summit, PA

GROUND ELEVATION _1088.41 ft
GROUND WATER LEVELS:

AT TIME OF DRILLING _---

CHECKED BY Don Coleman

HOLE SIZE _6 inches

AT END OF DRILLING _---

¥ 72hrs AFTER DRILLING 36.80 ft/ Elev 1051.61 ft (11/1/13)

E
T | £ @ (2,
& gl 4 g DRILL TIMES 8 g 9 MATERIAL DESCRIPTION WELL DIAGRAM
o> d
[a)
<§( z 2 |o I Casing Top Elev:
%) 1090.34 (ft)
0 Casing Tvpe: Steel
° SILT WITH GRAVEL, (ML) reddish brown (5YR 4/4), moist,
o some clay, little fine to coarse gravel, gravel is weathered
N E: metabasalt, some cobbles and boulders
ML |9 ]
- of (N
1 19 146.0 1082.4
LEAN CLAY, (CL) reddish brown (5YR 4/4), moist, some fine to
coarse sand, some fine to coarse gravel, gravel is weathered
N metabasalt, some cobbles and boulders
CL
10
i 12.0 1076.4
LEAN CLAY, (CL) reddish brown (5YR 4/4), moist, little fine to
coarse sand, little fine to coarse gravel, gravel is weathered
N metabasalt, few cobbles and boulders
CL
20
i 26.0 1062.4
LEAN CLAY, (CL) yellowish brown (10YR 5/4), moist, some fine
to coarse sand, some fine to coarse gravel, gravel is weathered
N metabasalt, some cobbles and boulders
30 6" Steel
CL Casing
i 36.0 1052.4
W SILT, (ML) brown (10YR 5/3), moist, some clay, little fine to
coarse sand, little fine to coarse gravel, gravel is weathered
N metabasalt, some cobbles and boulders
% 10" Borehole
40 Backfilled with
Cement / 5%
N ML Bentonite
Grout
] 47.0 1041.4
N SILT, (ML) brown (10YR 5/3), moist, some fine to coarse sand,
ML some fine to coarse gravel, gravel is weathered metabasalt, some
50 cobbles and boulders

(Continued Next Page)
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4507 N. Front Street, Suite 200

WELL NUMBER MW-14D
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PAGE 2 OF
ms Harrisburg, PA 17110 ¢ OF 8
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
o
= o 2 Zo
& | Y g DRILL TIMES 8 g 9 MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 o
<
%)
50
SILT, (ML) brown (10YR 5/3), moist, some fine to coarse sand,
ML some fine to coarse gravel, gravel is weathered metabasalt, some
B N 53.0 cobbles and boulders (continued) 1035.4
| | METABASALT, highly weathered, brown, dry, [Catoctin
Formation] faster drilling rate
60 60.0 10284 6" Steel
METABASALT, moderately weathered, grayish brown, [Catoctin Casing
| | Formation] water-bearing fracture at 65' bgs
70 %~ 10" Borehole
Backfilled with
B | 72.0 1016.4 Cement / 5%
METABASALT, unweathered, brownish gray, [Catoctin Bentonite
| 1 Formation] water-bearing fracture at 88' bgs Grout
b
80 N
AV
I AN AN
T AV
9 90.0 998.4[ .| [I1 6" Open
METABASALT, unweathered, dark gray and dark reddish gray, R Boreﬁole
| | [Catoctin Formation] soft zone 20N Con
I AV
AV
| 98.0 9904 >t '
METABASALT, unweathered, dark gray, [Catoctin Formation] soft RIS
100 zone, platy SN
I AV
T AV

(Continued Next Page)
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ms Harrisburg, PA 17110 PAGE 3 OF 8
Telephone: 717-635-7901
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CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
(@]
= o 2 Zo
& gl 4 g DRILL TIMES 8 g g MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 o
<
%]
B _ METABASALT, unweathered, dark gray, [Catoctin Formation] soft 2SS
104-114" 4' 57" zone, platy (continued) IS
110 RS
AV
L A
I AV
120 114-124". 5' 29 \(: ~(:
SRS N
AV
I AV
[ 124-134'; 5' 28" AN
130 e 130.0 958.41.-L |l
METABASALT, unweathered, dark gray and dark reddish gray, VN
| | [Catoctin Formation] soft zone, platy G I
133.0 9554y [
B N METABASALT, unweathered, dark gray, [Catoctin Formation] soft SN SN
zone, platy N
I AV
[ ] 5 o 139.0 oa0al 1 b7
140 134-144% 521 METABASALT, unweathered, dark gray and dark reddish gray, A 60
major mineralization, [Catoctin Formation] soft zone RN pen
A Borehole
- 144.0 944.4 N - N
METABASALT, unweathered, dark gray, [Catoctin Formation] soft R
zone I
[ Sl
144-154"; 5' 30" AL
150 5415730 150.0 9384 .| |71
METABASALT, unweathered, dark gray with dark reddish gray, I I N
| [Catoctin Formation] soft zone, slightly platy AN N
I AV
AV
154-164": 5' 4" )L
160 o164 S
I AN AN
S 164.0 9244/ |

(Continued Next Page)
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PAGE 4 OF
ms Harrisburg, PA 17110 ¢ OF 8
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
o
= o 2 Zo
& | Y g DRILL TIMES 8 g g MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 o
<
%)
METABASALT, unweathered, dark greenish gray, [Catoctin 2SS
n i Formation] platy (continued) AL
170 164-174": 5' 41 1700 ;\3 ;\3
METABASALT, unweathered, dark gray, [Catoctin Formation] 2N
] platy SO
173.0 AR
| i METABASALT, unweathered, dark gray with dark reddish gray, o> o
trace quartz, [Catoctin Formation] platy N N
P N rd A
I AV
174-184" 5' 47" R
180 849 SRR
SN SN
AV
A YA
| 188.0 RIS
. . SN > A
184-194": 5' 54" METABASALT, unweathered, dark gray, [Catoctin Formation] B >
190 platy RS RS .
.| <=7—6" Open
£ ~*~| Borehole
| 192.0 XIS
METABASALT, unweathered, dark gray and dark reddish gray, RIS
B | trace mineralization, [Catoctin Formation] platy NN
I AN AN
[ ] g aqn 199.0 AN AN
200 194-204" 631 METABASALT, unweathered, dark reddish gray and dark gray, L
trace mineralization, [Catoctin Formation] platy FEO B
P N rd A
A YA
] 207.0 2okl
| | METABASALT, unweathered, dark gray, trace quartz, [Catoctin ~Of
Formation] increasing hardness, slightly platy o >
204-214": 5' 51" N
210 R
AV
I AN AN
T AV
220 214-224". 6' 34 2200 :; 3;

(Continued Next Page)
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URS
4507 N. Front Street, Suite 200

WELL NUMBER MW-14D

PAGE F
ms Harrisburg, PA 17110 GE 5 OF 8
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
o
= o 2 Zo
& | Y g DRILL TIMES 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
e % 2 2 o
<
%]
= - METABASALT, unweathered, dark greenish gray, [Catoctin 2SS
Formation] very slightly platy (continued) S N
[ 2250 863.4f L1 |
| | METABASALT, unweathered, dark reddish gray, [Catoctin A
Formation] hard zone N N
| 228.0 860.4[ | o)
224-234" 5 47" METABASALT, unweathered, dark gray with dark reddish gray, NOS| O
230 e [Catoctin Formation] very slightly platy B \: B \:
T AV
i ] 235.0 853.4 - ~: B \:
| | METABASALT, unweathered, dark gray, moderate epidote and NN I N
hematite, [Catoctin Formation] ~Of
[ 238.0 85041 1] f.a
VA A METABASALT, unweathered, dark reddish gray, [Catoctin A
240 234-244-6 51 Formation] hard zone RIS
S A A
AN
] 246.0 sa2a[| 2
METABASALT, unweathered, dark gray, moderate epidote, SO
i 1 2480 [Catoctin Formation] 840.4) ~: B \:
44250 7' 37" METABASALT, unweathered, dark gray and dark reddish gray, I
250 TevT moderate epidote, [Catoctin Formation] I I I
- s 6" Open
252.0 s3] [ Dorendle
i ] METABASALT, unweathered, dark gray, major epidote, minor RS
] 2540 Qquartz, [Catoctin Formation] soft zone 8344l 22
METABASALT, unweathered, dark greenish gray with dark SRS
| | reddish gray, [Catoctin Formation] hard zone SN AN
I AV
254-264': 6' 15" ] R
260 5 641615 \x: \‘x:
SN SN
AN
I AN AN
C ] R
270 264-27416°10 270.0 81847 7.
METABASALT, unweathered, dark greenish gray, minor quartz, VN
| 1 [Catoctin Formation] hard zone N
] 274.0 81447\ Fix
METABASALT, unweathered, dark gray with dark reddish gray, A
] 276.0 Major epidote, [Catoctin Formation] soft zone 8124 > |
METABASALT, unweathered, dark gray with dark reddish gray, N
B N [Catoctin Formation] O8NS

(Continued Next Page)
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: PAGE 6 OF 8
Harrisburg, PA 17110
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
.o
T | F R
& | Y g DRILL TIMES 8 % ] MATERIAL DESCRIPTION WELL DIAGRAM
o | 52 > &
<
%)
280 274-284"6' 5" METABASALT, unweathered, dark gray with dark reddish gray, 2SS
[Catoctin Formation] (continued) S N
] 285.0 A
] METABASALT, unweathered, dark gray and dark reddish gray, AN
moderate quartz, [Catoctin Formation] RO
SN A
| 288.0 Sl
284-294' &' 22" METABASALT, unweathered, dark green and very dark red, “:: \l:
290 B : major epidote, moderate hematite, [Catoctin Formation] SN AN
Epidosite? S
[ 203.0 I
| | METABASALT, unweathered, dark gray and dark reddish gray, ~Of
[Catoctin Formation] REA
[ 297.0 RIS
| | METABASALT, unweathered, dark gray, [Catoctin Formation] N
294-304": 5' 18" \:3 \:3
300 94-304": 5' 18 N
T AV
R
| 306.0 NI N
307.0 METABASALT, unweathered, dark gray and dark reddish gray, N
major epidote, [Catoctin Formation] SN AN
] - METABASALT, unweathered, dark gray and dark reddish gray, A
310 304-314". 7' 36 [Catoctin Formation] N "
i A JEN 6" Open
~ >4 [¥>4 Borehole
[ A A
AV
] 317.0 N 5: N 5:
| i METABASALT, unweathered, dark gray, [Catoctin Formation] ;. N - N
. @ agn 319.0 ~ S~
320 314-32416'39 METABASALT, unweathered, dark reddish gray with dark gray, I
[Catoctin Formation] SN SN
A 322.0 R
METABASALT, unweathered, dark gray and dark reddish gray, VN
trace epidote, [Catoctin Formation] G I
A YA
I AV
24-334": 7' 15" ] R
330 324-33 5 e
R
AV

(Continued Next Page)
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PAGE 7 OF

ms Harrisburg, PA 17110 ¢ OF 8

Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME _Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
o
e

T | F S |F

& | Y g DRILL TIMES 8 g 9 MATERIAL DESCRIPTION WELL DIAGRAM

o | 52 > |6

<

%]
i ] METABASALT, unweathered, dark gray and dark reddish gray, 2SS
trace epidote, [Catoctin Formation] (continued) AL

240 334-344" 8' 16 5400 74841 | Lol o ooen
METABASALT, unweathered, dark greenish gray, [Catoctin IS I N b

' <] |.<] Borehole
| 3420 Formation] 7464541 Fon
METABASALT, unweathered, dark gray and dark reddish gray, A
moderate mineralization, [Catoctin Formation] RIS
B 7 B EEN
AV
44-354". 7' 53" L
350 344-35 53 AN
I AV
L A
AV
4-364" 6' " )x\;‘ :\\:

360 354-364": 6' 55 360.0 728.4F. | Fon
METABASALT, unweathered, dark greenish gray, minor A
mineralization, [Catoctin Formation] BB

- — P N Z A
YA

[ 7214 %) |
| | METABASALT, unweathered, dark green, major epidote and N
364-374" 7' 51" quartz, [Catoctin Formation] Epidosite? 719408 NS

370 e METABASALT, unweathered, dark gray, moderate to major AR
epidote, moderate quartz, [Catoctin Formation] < P < -

] 7164 |
METABASALT, unweathered, dark gray and dark reddish gray, B oA

| [Catoctin Formation] 714.41 2 N 2
METABASALT, unweathered, dark green, major epidote and 71341 Y

i 1 quartz, [Catoctin Formation] Epidosite? 2okl
METABASALT, unweathered, dark greenish gray with dark ~Of

reddish gray, trace epidote, [Catoctin Formation] AN N

I

380 374-38419'5 7084, <) |3

METABASALT, unweathered, dark gray, [Catoctin Formation] N I

[ 706.4[*y| [
METABASALT, unweathered, dark reddish gray with dark gray, 70547 %1 .

| | [Catoctin Formation] Nl
METABASALT, unweathered, dark gray with dark red, major RS

hematite, [Catoctin Formation] Sl

I AV
fso 8 15" e

390 384-394":8' 15 698.4 ;\N ;\N
METABASALT, unweathered, dark gray, trace quartz and N A

] hematite, [Catoctin Formation] A

(Continued Next Page)
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URS
4507 N. Front Street, Suite 200

WELL NUMBER MW-14D

PAGE 8 OF 8

ms Harrisburg, PA 17110

Telephone: 717-635-7901

Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
z %)
& E DRILL TIMES 8 MATERIAL DESCRIPTION WELL DIAGRAM
o >

SAMPLE TYPE
NUMBER

GRAPHIC
LOG

N
£
2

1394.0

694.4

Bottom of borehole at 394.0 feet.
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URS

CLIENT _Specialty Granules, Inc.

URS

WELL NUMBER MW-14S

4507 N. Front Street, Suite 200
Harrisburg, PA 17110
Telephone: 717-635-7901

Fax: 717-635-7902

PROJECT NAME _Bruce Skubon

PROJECT NUMBER 20498193

DATE STARTED

PAGE 1 OF 2

PROJECT LOCATION _Blue Ridge Summit, PA

DRILLING METHOD _Air Rotary

HOLE SIZE _6 inches

10/30/13 COMPLETED _10/30/13 GROUND ELEVATION _1087.99 ft
DRILLING CONTRACTOR _Eichelbergers Inc. GROUND WATER LEVELS:
AT TIME OF DRILLING _---
CHECKED BY _Don Coleman AT END OF DRILLING _---

LOGGED BY Bruce Skubon
NOTES Northern Tract

¥ 48hrs AFTER DRILLING 28.90 ft/ Elev 1059.09 ft (11/1/13)

o
T ﬁ 5 g |8
[, 5 | T O
& = § % 8 g 9 MATERIAL DESCRIPTION ,—W@L DIAGRAM
al )
<§( z 2 |o Casing Top Elev:
%) 1090.71 (ft)
0 Casing Tvpe: PVC
° SILT WITH GRAVEL, (ML) reddish brown (5YR 4/4), dry, little fine to coarse gravel,
| | ML L° b gravel is weathered metabasalt, some cobbles and boulders
i 3.0 1085.0
| | SILT, (ML) reddish brown (5YR 4/4), dry, some clay
10
- N ML 2" PVC Sch.
40 Riser Pipe
20
i ] 25.0 1063.0
| | SILT, (ML) reddish brown (5YR 4/4), dry, some fine to coarse gravel, gravel is
weathered metabasalt, some cobbles and boulders
- N %- Cement / 5%
A4 Bentonite
30 Grout
ML
40
41.0 1047.0
| | SILT, (ML) reddish brown (5YR 4/4), moist, some clay
ML
i ] 49.0 1039.0
50 NS METABASALT, highly weathered, yellowish brown, dry, [Catoctin Formation]

(Continued Next Page)
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RS Front Strest. Suife 200 WELL NUMBER MW-14S
. Front Street, Suite
) PAGE 2 OF 2
ms Harrisburg, PA 17110
Telephone: 717-635-7901
Fax: 717-635-7902
CLIENT _Specialty Granules, Inc. PROJECT NAME Bruce Skubon
PROJECT NUMBER 20498193 PROJECT LOCATION Blue Ridge Summit, PA
&
R ES)
T | EL | @ |2,
& | Y g 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o> .
a
= -]
< = ©
()]
50
METABASALT, highly weathered, yellowish brown, dry, [Catoctin Formation]
(continued) o PVC Sch
B . ch.
40 Riser Pipe
i ] Bentonite Seal
60
i ] 65.0 1023.0 k
| | METABASALT, moderately weathered, grayish brown, [Catoctin Formation] water at
69' bgs
2" 10-Slot
L 70 _ PVC Sch. 40
Well Screen
74.0 1014.0{:: : —

Bottom of borehole at 74.0 feet.




ATTACHMENT B
SUPPLEMENTAL CORE HOLE LOGS



SHEET __| oF |
PROJECT NAME %GI Nocth Tract COUNTY AéQ{V\S DATE: START _4-\1\3
SR SECT. SEGMENT _____ OFFSET _______ END G-
STATION OFFSET FROM CENTERLINE OG.ELEV
INSPECTOR (SIGNED) T}.\(‘uc& %kd\-\of\ DRILLERS NAME/COMPANY Er-‘(_ @enko ,/é:che/ bersers
EQUIPMENT USED Diedtichh D-So  Treck Kioa
DRILLING METHODS ollaro - Stem Auaer /%_nh-"'- Cooan Demblng
['.' " = T T ] T C.’_
CASING SIZE: Y% DEPTH: ______ WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: DEPTH: TIME: DATE:
NOT ENCOUNTERED K]
. o = > e = oo
e sz g | BB/ EE| |k
(= = S E z |8 & o w E §
=] 30 P o Sl ez 2 3] DESCRIPTION REMARKS
& &9 E3 z =1g<] 3 O
A @ Sz g g g 2 9
°E | =8 | B[/ 4|28 =
A 00-2.3 QALF, vfelawnb brown
N — 7 (\OVR 5,6)) S\ L'\" d,(‘\,)norfd\25|ve)
| ‘ 1 g“ % ‘ b OC)O."’ -D +N~C?_ W= \ivi\e Cotive Q(\S,,\c.r Qtnd
7. i .
] \3 7":\']"355" Vard, teddih Sown (SYR
Hene Yt gray (7-5YR 1
Y ané Vet gray (7-5YR kY,
—3 — S 22 \% o E Clayey ST, dryj, nonconeswe
| ] Moy e
72
|y 5 -
- s ™
nchE 22 |15 fioo D
L s(ock & Voin Shoee
L So o.o av g,?’wj\
S-t fso/oz j0.2 hoos T [60:6:2: Very dense, gy (2576 ), * SAcong Cheter
[ — | SAUOWaMGRNEL ) (st —
: Medcheeely e ~ 533 g
N Cooolder)
— 8 — v broe. Marough bouldsr
| R_1 1 i I al v Tpet
\ 2 8.0\ \—\crc\,,qe\\m‘s\-\ Yeaan :
"S (\0\‘ 1§ §lbs' S\L-r. d‘\‘, (\onwktg,uc)
L qQ S,S 5 2.0 |\oo% D %fc\ce:o \eMe mediim bo coerse -
fc.nee feng
O
10 £ 1
B 76
| S| 22 (1A e D
| SO IO'LI_ 1 I TR ST rok G"Sm\'
L |2 ]
_‘3 S—" 50{0.‘—{ 0.4 i }00‘ 1 :D— 1%0- 124 Nerd N ehowish krown
- = ] | Bt _— | Covr Slb)‘%\‘—TwU\SANQ)ér\,)
Few Cne s courfe sremad Sepd
_l"/—' Arece S greved B o ) A“’c\}"&‘\’ daen o
I 1IS0" hes ;) sed o
- P eomedres

NOTE-f)RAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



ENGINEERS FIELD BORING LOG BORINGNO, L T(y- L
SHEET | OF |
PROJECT NAME %61 Nocth Trach COUNTY AéO\Mﬁ DATE: sTART _G-1\113
SR SECT. SEGMENT OFFSET END 113
STATION OFFSET FROM CENTERLINE OG.ELEV
INSPECTOR (SIGNED) roce Sk bon DRILLERS NAME/COMPANY _ £ric. Renk o /f:c/w / éerfers
EQUIPMENT USED Diedtichh D-S0  Treck Ria
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NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



ENGINEERS FIELD BORING LOG BormGNo. TTB- 12
SHEET / o 7
projECTNAME SO poyebhern bad- COUNTY Adams pate:  start /0713
SR SECT. SEGMENT OFFSET exo 201743
STATION 12 . OFFSET FROM CENTERLINE 0.G.ELEV
INSPECTOR (SIGNED) A . DRILLERS NaME/company Exic 13en¥s /€ che lbervers
EQUIPMENTUsEp _ Dedrich D -So 4yack rtq M
DRILLING METHODS F Span samp Ldng
CASING SIZE: H'r DEPTH: WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: DEPTH: TIME: DATE:
NOT ENCOUNTERED ﬂ
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NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS




ENGINEERS FIELD BORING LOG BORINGNO. LTR ~ )3
sheeT __ 1 ofF _{
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DRILLING METHODS __ H OW (A St ) L .
CASING SIZE: 3?‘4 DEPTH: _____ WATER DEPTH: TIME: DA'FE.J
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NOTE DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



ENGINEERS FIELD BORING LOG BORING NO, L T18-/Y

7
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NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



ENGINEERS FIELD BORING LOG BORING NO. 2 T18~ LS~
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NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS




ENGINEERS FIELD BORING LOG BORINGNO. L 13- \b
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NOTE -D_'RAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS




e ENGINEERS FIELD BORING LOG BORINGNo. _LT{(3-17

_\ \
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NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



= ENGINEERS FIELD BORING LOG BORINGNO. L T1{3- \5
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NOTE: D_'RAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS
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NOTE.: BJRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS




- ENGINEERS FIELD BORING LOG BORINGNO. L T{2-20
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EQUIPMENT USED Diedtich D-50 Track R;g
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NOTEI: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS




~ ENGINEERS FIELD BORING LOG

PROJECTNAME DO Norih Trne i county _P\dams,

BORINGNO. L T{2-208

SHEET \ oF _\
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STATION OFFSET FROM CENTERLINE _ O.G.ELEV
INSPECTOR (SIGNED) __\Aruce  Skolan DRILLERS NAME/COMPANY _Eric Ronko l/f:c’oe/_/m{sefs
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NOTE: E)-‘RAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS




- ENGINEERS FIELD BORING LOG BORINGNO. L T{2- 2\
\ \
SHEET OF
PROJECTNAME _ D6 NJorih TFac county . PAo s, DATE:  START iiz_ﬁ_
SR SECT. SEGMENT OFFSET ep Q2413
STATION OFFSET FROM CENTERLINE OG.ELEV
INSPECTOR (SIGNED) __ \Aruce Skolan DRILLERS NAME/COMPANY _Et.c Rpnko ,/Efche/éarsefs
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NOT ENCOUNTERED &

~ |35 £ o £ lzs/leg =

e |22] 55| :1E/|EE], |E

E 48 5 3 g |1o/el s %’ S 15 DESCRIPTION REMARKS

s [55| 32 |8 |7/sl8E] " |8

SRR A EHIRE

'5 00-2.0* Modiom 8enSe Dol e
] Sen (0¥ 6{2\, ey GEAVEL, fo Gt is woeathered

| 5 L9 75> D e S\ elaige anguler qrvel, Melchesel &
— |\ —D- - LMe i re o Cocrte Send
] \5 |
— 2 20 Jo-4.2" \—\aré, brown ({OYQ S 3) )
I — S\L—\j d(\\ )mw»\le)-\(«\&\e
= Smel\ angder gronel oad Lime b courge

2{s2| 55 [ oo D| frloerseste
] HZ dense dok Srysgraen [P elaser i U-0fg

N 2.5\ \eny cense RN Y , . 1
— 2\ uzsi:tv s:\w At c\!l/-\ué‘-‘, ¢§‘l T Grinding S-S g
— —{S> 0% D smatre e gl sreet S 2 (

S > sofoH 0Af Gocre Surd | Logetbirel medchesdl Poger vebsalod S e
| Rae somdle .
L L — colecteg O-S\
7 ]
| g
| Q __|
10
|4
12 |
12—
1Y

<

NOTE' i)—‘RAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS




~ ENGINEERS FIELD BORING LOG BORINGNO. L T{3-2A
‘ SHEET __ ' oF _\
PROJECTNAME _ DG AJori Tro e county _ P\danns. DATE:  START _Q —7-.::’:3
SR SECT. SEGMENT OFFSET >S5S eask ep QM3
STATION OFFSET FROM CENTERLINE OG.ELEV
INSPECTOR (SIGNED) Piruce Skoon DRILLERS NAME/COMPANY _Erfic Reonko ,/ftche/_éefsef S
EQUIPMENT USED Dedtich  D-50 Treck 2‘3
DRILLING METHODS Holow - Stem Aug el ,/ SOVs- Soaen S«:m@ms
CASING SIZE: 3 DEPTH: WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: DEPTH: TIME: DATE:
NOT ENCOUNTERED [¥j

- ~ g o g E X B A E‘_

= we S 3 8 |o/<| & % 2 |3 DESCRIPTION REMARKS

& E% % v 2 |#/a %2 = 8

a %E 25 § 2|9 S g
- e OFFsed v § ‘etsd From
| — T -2 . Axlemple t Vo

Guger Yo B 45 (Rsure Seapling
[}

— 2 — aC\,\g\WC‘\z-S By s
] do ZS'BSS
|y
| 5
| O-6.H! Verd, brown (1o¥R $I2)end

6 |?> 6[4 bowash groy (28Y ‘l'z), SILT,
N JE— ’ M Mbd)") (\9(\1‘}\9)!%’ Mo—\-\\ﬂ&) *mu_

> ot it Sen R !
— 7 —"5‘\ ’ 1S 88 G-lrlb’ ‘Uery dense, dene grey th drentivg @2 TS bss
75 green, ST SAND AOD BRAUEL

W — O | any grelldolere ardergrese!, e 4o g

8 50{0-1 Cortt S JLtodleed mateNesel 'A)&d‘ ((’,-L'“-\ ed I ks
| Gq ]
{0
|\
12
I -
Y

T

L
NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS




ENGINEERS FIELD BORING LOG BORINGNO. L [¥3- 22
SHEET ! _ or _¢
PROJECTNAME _DBL  Noelhern Ttach county _felams DATE:  START P/257/¢3
SR SECT. SEGMENT OFFSET exp _¥es/i3
STATION 2z OFFSET FROM CENTERLINE S CEEY
INSPECTOR (SIGNED) DRILLERS NAME/COMPANY (iC Benkp /€ 1c hf/b”f]’“f
EQUIPMENT USED Dedn P-1S0_hack rre
DRILLING METHODS __-Hollud Slem a,u%xr 3 Y
CASING SIZE: ___ 3/ DEPTH: WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: DEPTH: TIME: DATE:
NOT ENCOUNTERED Ycby
z ‘é% = 2 é § <52 3 | 8 DESCRIPTION REMARKS
= |22 | 82 |8 |75[8E] " |8
a 2% 25 z |/ 2|88 = :
\ [ -9 - Fecdish Brn(sYR 9755 ¢ 1&3 SteT
L 197 e | 0)HS D | W/ apasn, Mataloasall armue Ve Ské
B — SILT Wi/l . ’
— e[Sy [0 |35 p | SAF
Y HARD
- Iy we wd Metabhdsalt ve
—  —.H| ad .0 |gD D 'ﬁﬂ‘ﬁr sh frown (SYR i) sn.::/ “
5 1 |! .
L lp —— & n7\c ohes\e, Non Dy K 5 HAeO
| | SAA /no sicr y

fge Bt

A-qse-l- S’ to
Pougpr Refy2

b.s

No
o) of 38!

NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS




ENGINEERS FIELD BORING LOG BORING NO. Z713 - a4 2.3
SHEET / or _/
PROJECTNAME SGT - hudhern hract COUNTY Adams DATE:  START /z2s5/13
SR SECT. _____ SEGMENT_____ OFFSET ep M23/13
STATION Z2Eh 1Y OFFSET FROM CENTERLINE 0.G. ELEV

INSPECTOR (SIGNED) gww\ M aqgA DRILLERS NAME/COMPANY &rie Ben K2 /Crch bfalq,g.!‘

EQUIPMENT USED _Mﬂd\d D-15v_hack ﬁj

DRILLING METHODS __Hollag Stem Pv‘-%g

CASING SIZE: 3 '/‘i DEPTH: . WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: DEPTH: TIME: DATE:
NOT ENCOUNTERED [
Z . f > ~
~ |32 cx | E |2=/]ES &
S |E| sz |2 E/|Ec] 4 |8
: g O
E %18 ; % g é § E g % 8 DESCRIPTION REMARKS
a <E Sz 0 AR o8
“r @ O & ®=1eg = STec
g~ Reddish Brawn SV 479 [STLT wo/
— 5/\ @3- \. U (o0 D. | verqwiatiered rmutabadedt, crumblas
7 “1-10 | ynoncohs e, non,j lagsh<
J -4o SAR- Slignht \MKheaw 1n cojor
IR P 8 (4
S lenfy |11 |SS Pl and & gravel Y
| _ ;
A AT S D W@ Aw}e,f ‘]"’Ml'*j
— o
_y 12 - SAA
— sy 0210 D

L /\uax,( V‘.LbuAa..Q o 6.0,
I O_CF’%.{» r’_,AASQl .S

NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



ENGINEERS FIELD BORING LOG BORIG MO, —ETYA < 24
SHEET L oF _/
PROJECT NAME AL J\b"l/h” n fract B Adﬁ-ﬂ"d DATE:  sTART 9/2¢/13
SR SECT. _______ SEGMENT__ OFFSET ________ eNp _2/2¢/)
STATION 2. OFFSET FROM CENTERLINE OG. ELEV
INSPECTOR (SIGNED) MD&%&; DRILLERS NAME/COMPANY £ ric Benko / é\chdbtm.r
eQuipMeNTUsED ___ Dudd ¢ ~1ISO__Jtvarke Q_tq
DRILLING METHODs _Holluw $lerm Mf
CASING SIZE: ___3-25 DEPTH: WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: ________ DEPTH: TIME: DATE:
NOT ENCOUNTERED ¥

E Sk S % & § e E g g 5 DESCRIPTION REMARKS

5 |33 24 2 [#algs]| > |8

i %E 2 6 § & ge =

L2 Brawntsh el &Y ‘-I/q Srer| &7 hynly

b al BB XL D | eatonid mctabalfelf = fumbted
| hontohesiv-, Nonplashe y shef

1 i1-29- ol mutmbasatd wegtad] (rumbles W/Sici
= 6-1/ 30 -5/ Uq ys D nmcohtsﬂh Nonplashe. | (Uddish brewa (SY Y/y)
—Y i 1 ane @YS"/Z-J b'“".ﬁ"‘f —} HAmmen

. ©25- SAY - very L e graved

b 5 lyzst [0 |/ D \-(Ac.gvl
- —SA 60[)-\ LN " D SAR - Horder ad=in e
g e e i HARD
— —o Y| (0.2 |10 p | SPH
U ™ AR
S 9.s- hugr [chuel
I S'-g ereen
A OB~ riser

= &AIK collacted
o-lo

NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



ENGINEERS FIELD BORING LOG BORING NO. I°T8 ~2%~
SHEET .__{ oF [
PROJECT NAME el Nodrhesn ot COUNTY MO“’\T DATE:  START _2G/13
SR SECT. ___ SEGMENT_________ OFFSET eNp _Y/eledf3
STATION s OFFSET FROM CENTERLINE 0G. ELEV
INSPECTOR (SIGNED) M H“\J%“ RILLERS NAME/COMPANY Emve Bente / QJMEL‘J&L
EQUIPMENT USED Dudnih D-1svo kt 3
DRILLING METHODS Holtod— srm a»uaa,:r
CASING SIZE: /4 DEPTH: __ WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: DEPTH: TIME: DATE:
NOT ENCOUNTERED [3¢
é g § % § § % i % g g § DESCRIPTION REMARKS
e %E 2 % § 2 2 § =
({’{'b' - Browm s—mwz s/4) Ster J/ Capla
—  —c. eAVE (7 9]
| 7. 5 4 04|45 qmo@;m ,*,3:;:’(&#5"“ ) STEEF
n-11- SAA ~ Hégn
—q—sﬂ 20 [\ 15 D
B 22-3% |, 90 SAR w quue labacats Frogrent
— 753 L3 | D 2. From -
S&/ 3 SAN - no Gu(jm,ud(-m

— 54PN (03 s D
| B _ HAgn
— 0

I A’Wj‘/ refusal 6.6’

I s\u)\r*of““"‘) @15

e e colleeed
T &A O-b.b

NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



ENGINEERS FIELD BORING LOG BORING NO. =18 - ke
SHEET I or J
PROJECTNAME G - Nodharn Jrmet- COUNTY Adoumns DATE:  START ﬂa&ﬁg_
SR SECT. SEGMENT OFFSET END
STATION 20 OFFSET FROM CENTERLINE OG.ELEV
INSPECTOR (SIGNED) Marfor DRILLERS NAME/COMPANY _Ex-it Renke/ € mhdbauéu;
EQUIPMENT USED D th D-L50 Rag
DRILLING METHODS J./[Ol lad Semn Au%gf J
CASING SIZE: _ 3¢y DEPTH: WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: DEPTH: TIME: DATE;
NOT ENCOUNTERED [X
- |s2| g2 | E|Es/]e8 z
e |Za| 228 [z 13/ |82« |E
T ko S = g 1o/l & 5 DESCRIPTION REMARKS
5 |53 2% | 3 [¥/3|#5| % |8
5|35 2z | 2|/ g|88| |2
¥ Rown (1S VYR .S'/q) SILT  W/f gravel |
— S L_!, % 08|40 D shijntyy Lohcsslfq(q:um balls) )l, P[a\s'l\uh)
_2 ) ) . S
12t SAA - Gravel me |3.8-4H.0
— —5-2 22 -4y l.Z| o D Hatderw
Y - e, v
Brovonn (.3 F/uN sitT +~ Olv sy </
— —1$3 gon;' \\ gg D sui:o.guvz\ ) “Dno.uhlt(v( . h:v-?;k-(c- 1-3
_(’ ' Graved 2o, 5.4-$7 ( MR\ .
g- g\ - SAA (b.0-L- 25— Hiah)u wealley el lduscﬂif_.
— g—~ S-"'{ go'.._\ l.‘{ 10 D '&tkht.o‘“l" (Uo?.r'"fo(l§ BACK +» SAA
B CACE SAA - Browmn - Olwe apny SICT ] Arad
- S [len |14 |10 D I E
0 _le vem\snee
M5
— {5 sy, |18 [0 p | SA
12| 3 o E Cwawel Zora JU . 10.9 Suorte

M,_,,af_ oA 12.0 Lees
Q' s, &t 4
L' riser

NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



ENGINEERS FIELD BORING LOG BORING NO. ¥=TB-2.2
SHEET / oF !

PROJECT NAME _S_(’II__NMEMZL COUNTY ﬂﬂ’m‘t} DATE:  START 3/2?/)
SR

SECT. . SEGMENT____ OFFSET N 2/27/13
STATION 17 OFFSET FROM CENTERLINE 0.G. ELEV

INSPECTOR (SIGNED) M Mot DRILLERS NAME/COMPANY _EricBenko/ Eche "ahﬁus

EQUIPMENT USED M&W’gﬂ& Rea
DRILLING METHODS __ 10l tmi St Ger

[} 7 :
CASING SIzE: ___ 3/ DEPTH: WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: —____ DEPTH: TIME: DATE:
NOT ENCOUNTERED []
~ : o A= .
= |32 Eg | EB¥/|&¢a z
= ;'Z = b £ E % & = % =
= §8 % 2 g 18/=152] 2 % DESCRIPTION REMARKS
5 (22| &2 | 8 |75lzE|” |8
] t m O !&J & 2 E = ‘
, e |
5-1 G-¢. 5 Bron SIVT e/ arave) (15‘\11 ™)
137 |04 (4 1.5~ 1. B Melobasalr grave .
— 2. B Vem S, yoacohesne, npnp tashe

20-Ue-| Brsun SilF S GAv, Bruhn sler
Qra.ucl + bu(éy\ﬁ-g Sier W gwtﬂ-u]
HreD , nc, MP

|
|
%
o~
£
1
174
L
5
*

D

i$-23-
_"—9«3 2y [T |85 p| SAre R
B 37-31- YT B
— —5- : SAR-  Hoc
8 i 36- 34 ‘% 1 D qperte .2 - Lo Y mtahasplb & 9. 7-7.¢
- L AN] S — Hard. (sven)
_M_S M /'1 0 (l 30 D q-\v Nk&})&&““ \&cyq_‘ Nnu S‘M(,M
L e |80 Ve sidr W7 T
By St fou |0\ |s D W“’t”‘s”ﬁad

SAA

|
|
Y
-~
i
—
<
O

A S

e vy ward - probwlokj
B Cimpehent BIE-

NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



ENGINEERS FIELD BORING LOG BORINGNO. LT3 -2¢
SHEET ] oF _{
PROJECTNAME &L - Novdhera Traek  ounty Helams DATE:  starT H2Vi13
SR SECT. —_____ SEGMENT ________ OFFSET exp N/
STATION 1% OFFSET FROM CENTERLINE 0.G. ELEV

INSPECTOR (SIGNED) Mﬂ% DRILLERS NAME/COMPANY _&xic Benko / Eichelloeracrs
EQUIPMENTUSED _ DB D-isD 4vock oy

DRILLING METHODS __Hollnw stem  Aunger

CASING SIZE: __3'/v DEPTH: ___________ WATER DEPTH: TIME: DATE:
CHECKED BY: DATE. — DEPTH: TIME: DATE:
NOT ENCOUNTERED []
g g% s z é § . E gl g 3 DESCRIPTION REMARKS
HEIRIRR A
o %E a’ 1S o 4 2 E = )
~10- (2 TIYE Y (1.5YRS74) Sy & SM&" QA st
= s - 6_‘ e Y4 o O Bo'b ot oy $72.) S1r w/ aqrave |
2 \ _Havew shitf | Ne, PP
19 -4 SAR —>
» 5T g |VV[SY D1 34 -to- Mutabasart
B - S5AA - Srall puws ¢
— S )a o 20 D &
S |
1IS-11° SAA- Intriase W\ s 3| e T
— 5" 0w |19 |98 D| W guvel @ ® .7~ %m:jﬂ
_B WS T I T-¢-8.0 ~ medubasalld arad [ﬂ”'\cl“‘})
- _S_,f 12-7- 0.8 4o Brown 1oy, 413) S W/ kwo gpave!
Sof » |V- D NC, N?’ HARD

- A __ _ >
i Auaer  Bfront @ 90t

WO pL

-

NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



ENGINEERS FIELD BORING LOG BORING NO. “T_7783—29

SHEET t  ofF !
PROJECTNAME DAL -Muihern Hract COUNTY Aﬂ[”"f DATE:  START 9/76/13
SR SECT. SEGMENT ____ OFFSET eno /ze/rs
STATION 3 OFFSET FROM CENTERLINE 0G.ELEV
INSPECTOR (SIGNED) DRILLERS NAME/COMPANY {ie BMhJ_/ Ey Ml‘xrgf_a:
EQUIPMENT USED - atk- ny -
DRILLING METHODS __#H3A ~ -
CASING SIZE: 3 DEPTH: . __ WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: _____ DEPTH: TIME: DATE:

NOT ENCOUNTERED []

= “ & S 2 g 1o/<|E2]| 8 | 3 DESCRIPTION REMARKS
e 59 2 a 3 |/ a N A I
© %] =8 | £/ #|¢ek 3
T A& AeTahsh Brown BYEG W {0~ 0-7)
— @_S'\ 3-u-9 04 | Ys D 0.0 - & (e roo¥). 0.9~ 3.’ of we ey
2 ] '7’.?.‘_ - SV':II-L SieT w) mB Geave] | WG, NP s
1% -294. Hor Bown A olit qrad <SitT Oof qrace
—® —4-2 2.1 0.9 ‘{f & Z.S—Zo—mt‘h‘b&sxﬁ—ldgu&d Rz
— : L NC, NP, HACD
L .z [ -15- S bk
_l' g 3 3z_q‘ l.f 7S
I T [Sma
g Sv/y
- 1555V pa

o St — NO B S1T [ of sael
huger Fakusal 91" bos

“Prowsn— 7 FYR, S“/u(

NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



ENGINEERS FIELD BORING LOG BORING NO. ZLT1R- 30

prosECT NaME SOL - Nodthe Traot COUNTY _,MA-M S

SR SECT.
STATION =D
INSPECTOR (SIGNED)

EQUIPMENT USED __ Chedrich

SEGMENT _______ OFFSET
OFFSET FROM CENTERLINE

sHeeT __/ oF _/

DATE:  sTaRT _2/30/13
y P END

0.G. ELEV

DRILLERS NAME/COMPANY Exic Ben¥Xo / A ‘3"'\#6

“43v »h’aa_nq

DRILLING METHODS __ HS ¢

CASING SIZE: 3/ DEPTH: _____ WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: DEPTH: TIME: DATE:
NOT ENCOUNTERED [
<5 E o E |lz=/]lEE E
E |92 | 8 | s |e7/|z¢k -
z é% $s ;% 8/.rg| & % DESCRIPTION REMARKS
k= I < > m /s w
5 |25| B2 | 8 |¥al¥s| ° |5
e 5:% a8 2 2lgo = ‘
_Svh. Browna3¥e s et o/ Tife eraved
| . HAED, noncohesiv?, Amplashe
1516~ S KA Mlu erchsl\ Brwn (msvre yf;
— —sY s (17 8s V| st o veny Weqrawe | +]sume five Sand 4
Ly T mg_)ht.slu-, v\.ot\,&;hc., \le\-%shﬁ‘
1e-hne SAN -
[ “‘f% 19-40 [_S ¥ D Hw
F 29 -5\ SAA ) v - .l
PP L wo-sqyf-4 | G5 D ) No opave| AMM’J b b
fo. 14-
— 15 | 5| 1-8]20 p| >
—! _— N | S
do-yg [atat
: N S/ 4 L3S D >
31 SAA - Aravel At g and b
— —5.1 ro/j 0.5 1§ D %
—{5-

1S" o
et Pz haue

10 Scaeas
1t Ao
| 2" Sardh

NOTE: DRAW STRATIFICATION LINES AT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES FOR THIS BORING LOCATION AND SHOW DEPTHS



- ENGINEERS FIELD BORING LOG BORINGNO. _ L 1(3-2 |
. SHEET __ '\  oF _\
PROJECTNAME D6 NJorin Tracr coonty _ Pdams, DATE:  START _10-\-l
SR SECT. SEGMENT ____ OFFSET END L‘L
STATION OFFSET FROM CENTERLINE 0.G.ELEV
INSPECTOR (SIGNED) __\Aruce  Skolan DRILLERS NAME/COMPANY _Eric _Rooko ,/Eldqe/ﬁwse/s
EQUIPMENT USED Diedtich  D-50 Track R“(",
DRILLING METHODS Hollow- Stem  Auger /Sl Spaen Seonflire,
CASING SIZE: 3l DEPTH: _____ WATER DEPTH: TIME: DATE:
CHECKED BY: DATE: DEPTH: — ____ TIME: DATE:
NOT ENCOUNTERED [}
~ : oy > e Pl —
= |38 EE | B JE¥/| B z
E | Zg 282 | 2 13 @5l L | E
= 38 3 3 g |o/e] = %’ S 13 DESCRIPTION REMARKS
& E Q E3 > |9/ < § S O
7] Zm Q- 8 8132 o
A mE a6 g =206 =
\ 00-1.01 Medom, Yrawn (TSR Y[H),
] SAUT, o sxy Cew saelt b Aoy Crgde T
Sl S H.Q qo‘o M | aretlnonedesive
— \ — ’ , &M\AU (N&O\-J:SL\‘\)
SO‘OO LU"?.O
2 _ — - T T 190250 Yory S FF 4o herd, Feddishy ban
\1 M | (svr L[I\'l>w¥\'\ regnih eres| ettt ° Grewel s madcbesetd
— T Q J, ALY SLET Wb GRAVEL movsk,
2 Sl 78 l-Z. b Corrre Cend st ud/\s.,.\w e\ foncolesve
[~ 2540 Vertdense QL. areqisn ¢ rean
SOIO‘L‘ D vy GR AUEL)) &\‘3)51\;\\ ey \w}rg
[ _ | Gopter Grect et mirebesey
! vo-5.\ tHere \om'uun,
73 Qove sh), SITunn GRVEL.SA,

- — [STANNE S \eriC G"Su\tr Srf.u e\ , wecileed

— S-fs 2 \ Medctgsel b

> Sq |20 oot D [51-6.0 Mard, brown (1078 S12),
S o %\‘ak&fj\i ,Arece conest Send,
YA 6.0-69 Perd, brown (1892 SI3)eind

NEE Yelownin red (SYR YY), S1LT any,
T S- l o ,0 3 O-% oob s noncd-esi, 1AM oerse Scr\& ,
7 ‘ 68807 NLTand Barders flasbles +Grinding T.0-8.0
- 8 - - 83'8‘(): \}e_,\\ éu‘%(.' ck, %\‘C.\(fl\'\ qreen, ‘

7’\.| (3 o S Sty eRAu(FL, dr\(,y.:\\»o \CQ;L— . o Oy ntir 8‘5'3.%

I . (610 0 X A SUARRIRTIS DYy APAVINSY " !

. S S S0 /0. @) \ argher grevel | Lue madches A;‘gce-fﬂx\Qe-&bgs
] (2t Serle cdlecked
[ 0.0-80 g8
10—

L ]
12 |
13—
Y ]

1<

L
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