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Module 7: Geology Information 

[§77.404] 
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 

1 inch: 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 
Or Fracture* 

 
Lithology 

Number of 
Measurements 

Depth Below 
Surface 

Aperture 
(width) 

Key to 6.2 
(or 6.1) 

 Regional Axial 
Plane Cleavage  

 Metabasalt   22   N/A   N/A   6.2  

Multiple Joint 
System  

 Metabasalt   2   N/A   N/A   6.2  

Subordinate Slip or 
Crenulation 

Cleavage  

 Metabasalt   1   N/A   N/A   6.2  

 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) 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.” 

 
2) 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. 
 
3) 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. 

 
4) 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. 
 
5) 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. 

 
6) 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. 

 
7) 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. 

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

and interpretation of the data. 
 

Note: 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 Page 1 of        

Hole No.:         Operation Name:        
 (Key locations to Modules 6.2 and 9)  Method of Drilling:        
Surface Elevation:         Date Drilled:        
Bottom Elevations:         Drilled By:       
         Logged By:       
         Township:       
Groundwater Elevations and Date Measured 
               

 County:       

                Quadrangle:       
Surveyed by:         Laboratory:       
Method         Latitude:       

o
      ’       . ” Longitude:      

o
      ’      . ” 

Remarks:            

Depth 

Thick- 

ness Scale 

Graphic 

Log 
Lithologic Description 

and Water Conditions 

Overburden Analysis Logs* 

Color or 

Munsell 

Code 

OBA 

Sample 

Number 

Log 

Interval 

% 

Total 

Sulfur 

Fizz 

Rating 

Neutralization 

Potential 

            

 

                                                

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

*When requested by the Department
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 7.1(B) GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA - CONTINUED Page 2 of        

Hole No.:         Operation Name:        
   
Remarks:  

      

 

Depth 

Thick- 

ness Scale 

Graphic 

Log 
Lithologic Description 

and Water Conditions 

Overburden Analysis Logs* 

Color or 

Munsell 

Code 

OBA 

Sample 

Number 

Log 

Interval 

% 

Total 

Sulfur 

Fizz 

Rating 

Neutralization 

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 
Key 

Status Mineral Water Sample No.(s) 

Specialty Granules, 
LLC 

SMP#01930302 
(Pitts Quarry)  

Modules 
6.2, 9, 
and 18 

Active Metabasalt MW-1, MW-2, MW-3, MW-4, 
MW-3R, MW-4R, and MW-
7; SP-5, SP-21; and SS-1 

through SS-5, SS-9, and SS-
10 

Specialty Granules, 
LLC 

SMP#6477SM5 
(West Ridge) 

Modules 
6.2, 9, 
and 18 

Active Metabasalt MW-5, MW-6, SS-6, SS-13, 
and SP-6 

Specialty Granules, 
LLC 

Pending 
(Northern Tract 

Quarry) 

Modules 
6.2, 9, 
and 18 

Proposed Metabasalt MW-8S, MW-8D, MW-9S, 
MW-9D, MW-10D, MW-11D, 

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 
underground 

mine 

Modules 
6.2, 9, 
and 18 

Inactive N/A Controlled discharge to 
permitted sediment pond. 

NPDES 0009059 Outfall 001 

      Abandoned 
Underground 

Mine 

Modules 
6.2, 9, 
and 18 

Inactive Copper       

                                    

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 

 



ATTACHMENT A 

GEOLOGIC LOGS  
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 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         
and Date Measured: n/a         

 Quadrangle:  Iron Springs, PA  

                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:         

Overburden Analysis Logs 

Depth 
Thick- 
ness Scale 

Graphic 
Log 

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

carbonate 
minerals concentrations, pyrite, etc. 

Water 
Conditions 

Munsell  
Color Code 

OBA 
Sample No. 

Log 
Interval 

%Total 
Sulfur 

Fizz  
Rating 

NP 
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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         
and Date Measured: n/a         

 Quadrangle:  Iron Springs, PA  

                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:         

Overburden Analysis Logs 

Depth 
Thick- 
ness Scale 

Graphic 
Log 

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

carbonate 
minerals concentrations, pyrite, etc. 

Water 
Conditions 

Munsell  
Color Code 

OBA 
Sample No. 

Log 
Interval 

%Total 
Sulfur 

Fizz  
Rating 

NP 
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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         
and Date Measured: n/a         

 Quadrangle:  Iron Springs, PA  

                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:         

Overburden Analysis Logs 

Depth 
Thick- 
ness Scale 

Graphic 
Log 

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

carbonate 
minerals concentrations, pyrite, etc. 

Water 
Conditions 

Munsell  
Color Code 

OBA 
Sample No. 

Log 
Interval 

%Total 
Sulfur 

Fizz  
Rating 

NP 
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 GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 5 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         
and Date Measured: n/a         

 Quadrangle:  Iron Springs, PA  

                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:         

Overburden Analysis Logs 

Depth 
Thick- 
ness Scale 

Graphic 
Log 

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

carbonate 
minerals concentrations, pyrite, etc. 

Water 
Conditions 

Munsell  
Color Code 

OBA 
Sample No. 

Log 
Interval 

%Total 
Sulfur 

Fizz  
Rating 

NP 
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 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         
and Date Measured: n/a         

 Quadrangle:  Iron Springs, PA  

                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:         

Overburden Analysis Logs 

Depth 
Thick- 
ness Scale 

Graphic 
Log 

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

carbonate 
minerals concentrations, pyrite, etc. 

Water 
Conditions 

Munsell  
Color Code 

OBA 
Sample No. 

Log 
Interval 

%Total 
Sulfur 

Fizz  
Rating 

NP 
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 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         
and Date Measured: n/a         

 Quadrangle:  Iron Springs, PA  

                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:         

Overburden Analysis Logs 

Depth 
Thick- 
ness Scale 

Graphic 
Log 

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

carbonate 
minerals concentrations, pyrite, etc. 

Water 
Conditions 

Munsell  
Color Code 

OBA 
Sample No. 

Log 
Interval 

%Total 
Sulfur 

Fizz  
Rating 

NP 
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 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         
and Date Measured: n/a         

 Quadrangle:  Iron Springs, PA  

                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:         

Overburden Analysis Logs 

Depth 
Thick- 
ness Scale 

Graphic 
Log 

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

carbonate 
minerals concentrations, pyrite, etc. 

Water 
Conditions 

Munsell  
Color Code 

OBA 
Sample No. 

Log 
Interval 

%Total 
Sulfur 

Fizz  
Rating 

NP 
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 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         
and Date Measured: n/a         

 Quadrangle:  Iron Springs, PA  

                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:         

Overburden Analysis Logs 

Depth 
Thick- 
ness Scale 

Graphic 
Log 

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

carbonate 
minerals concentrations, pyrite, etc. 

Water 
Conditions 

Munsell  
Color Code 

OBA 
Sample No. 

Log 
Interval 

%Total 
Sulfur 

Fizz  
Rating 

NP 
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 GEOLOGIC LOG DRILL HOLES/OVERBURDEN ANALYSIS DATA Page 3 of 4 

Hole No.:  NT-13-06   Operation Name:  Charmian Northern Tract  
Surface Elevation:  1048.86 ft.   Method of Drilling:  Rock Core, NQ Wireline  
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SILT WITH GRAVEL, (ML) reddish brown (5YR 4/4), dry, gravel
is weathered metabasalt

METABASALT, unweathered, dark gray, [Catoctin Formation]

METABASALT, unweathered, dark gray, [Catoctin Formation]
water bearing zone 28-30 ft, minimal water

METABASALT, unweathered, dark gray, minor epidote, [Catoctin
Formation]

METABASALT, unweathered, dark gray, [Catoctin Formation]

6" Steel
Casing

10" Borehole
Backfilled with
Cement / 5%
Bentonite
Grout

6" Open
Borehole

NOTES Northern Tract

GROUND ELEVATION 1077.58 ft

LOGGED BY Bruce Skubon

DRILLING METHOD Air Rotary

DRILLING CONTRACTOR Eichelbergers Inc. GROUND WATER LEVELS:

CHECKED BY Don Coleman

DATE STARTED 10/10/13 COMPLETED 10/15/13

AT TIME OF DRILLING 13.10 ft / Elev 1064.48 ft (10/14/13)

AT END OF DRILLING ---

AFTER DRILLING 90.70 ft / Elev 986.88 ft (10/21/13)

HOLE SIZE 6 inches
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Casing Top Elev:
1079.18 (ft)
Casing Type: Steel

WELL DIAGRAM
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METABASALT, unweathered, dark gray, minor epidote, [Catoctin
Formation]

METABASALT, unweathered, dark gray, [Catoctin Formation]

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

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]

METABASALT, unweathered, dark greenish gray and dark
reddish gray, [Catoctin Formation]

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]

6" Open
Borehole
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METABASALT, unweathered, dark greenish gray, [Catoctin
Formation] (continued)

METABASALT, unweathered, dark green, major epidote, minor
quartz, [Catoctin Formation] epidosite layer

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]

METABASALT, unweathered, dark greenish gray, trace epidote,
[Catoctin Formation]

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]
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METABASALT, unweathered, dark greenish gray, [Catoctin
Formation] (continued)

METABASALT, unweathered, dark greenish gray, minor epidote,
[Catoctin Formation]

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]

METABASALT, unweathered, dark greenish gray and dark
reddish gray, [Catoctin Formation]

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]

METABASALT, unweathered, dark greenish gray, trace epidote
and quartz, [Catoctin Formation]
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797.6

777.6

774.6

274-284': 7:28

284-294': 7:03

294-304': 7:14

304-314': 6:31

314-324': 6:41

324-334': 6:20

280.0

300.0

303.0

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]

METABASALT, unweathered, dark greenish gray and dark
reddish gray, [Catoctin Formation]

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]

6" Open
Borehole
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737.6

727.6

717.6

697.6

334-344': 8:30

344-354': 7:14

354-364': 9:03

364-374': 9:57

374-380': 5:26

340.0

350.0

360.0

380.0

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation] (continued)

METABASALT, unweathered, dark gray, minor quartz, [Catoctin
Formation]

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]

METABASALT, unweathered, dark greenish gray and dark
reddish gray, [Catoctin Formation]

Bottom of borehole at 380.0 feet.

6" Open
Borehole
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1072.3

1069.3

1060.3

1052.3

ML

5.0

8.0

17.0

25.0

GRAVELLY SILT WITH SAND, (ML) yellowish brown (10YR 5/4),
dry, gravel is weathered metabasalt

METABASALT, highly weathered, brown, dry, [Catoctin
Formation]

METABASALT, unweathered, dark gray, dry, [Catoctin Formation]

METABASALT, moderately weathered, brown, dry, [Catoctin
Formation] softer zone

METABASALT, unweathered, dark gray, dry, [Catoctin Formation]

6" Steel
Casing

10" Borehole
Backfilled with
Cement / 5%
Bentonite
Grout

6" Open
Borehole

NOTES Northern Tract

GROUND ELEVATION 1077.27 ft

LOGGED BY Bruce Skubon

DRILLING METHOD Air Rotary

DRILLING CONTRACTOR Eichelbergers Inc. GROUND WATER LEVELS:

CHECKED BY Don Coleman

DATE STARTED 10/16/13 COMPLETED 10/21/13

AT TIME OF DRILLING ---

AT END OF DRILLING ---

24hrs AFTER DRILLING 152.80 ft / Elev 924.47 ft (10/22/13)

HOLE SIZE 6 inches
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Casing Top Elev:
1079.23 (ft)
Casing Type: Steel
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1007.3

1004.3

74-84': 5:52

84-94': 6:40

94-104': 6:16

70.0

73.0

METABASALT, unweathered, dark gray, dry, [Catoctin Formation]
(continued)

METABASALT, unweathered, gray and dark reddish gray, dry,
[Catoctin Formation]

METABASALT, unweathered, dark gray, dry, [Catoctin Formation]

6" Open
Borehole
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917.3

104-114': 6:50

114-124': 9:22

124-134': 7:55

134-144': 7:37

144-154': 6:07

154-164': 6:49
160.0

METABASALT, unweathered, dark gray, dry, [Catoctin Formation]
(continued)

METABASALT, unweathered, gray, [Catoctin Formation]

6" Open
Borehole
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907.3

857.3

164-174': 7:12

174-184': 7:45

184-194': 8:47

194-204': 8:10

204-214': 10:11

214-224': 11:18

170.0

220.0

METABASALT, unweathered, gray, [Catoctin Formation]
(continued)

METABASALT, unweathered, dark gray, [Catoctin Formation]

METABASALT, unweathered, gray, [Catoctin Formation]

6" Open
Borehole
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817.3

814.3

224-234': 12:30

234-244': 12:50

244-254': 10:57

254-264': 8:14

264-274': 9:47

260.0

263.0

METABASALT, unweathered, gray, [Catoctin Formation]
(continued)

METABASALT, unweathered, dark gray and dark reddish gray,
[Catoctin Formation]

METABASALT, unweathered, dark gray, [Catoctin Formation]

6" Open
Borehole
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747.3

274-284': 7:37

284-294': 6:01

294-304': 6:18

304-314': 10:17

314-324': 13:50

324-334': 14:15
330.0

METABASALT, unweathered, dark gray, [Catoctin Formation]
(continued)

METABASALT, unweathered, dark gray and dark reddish gray,
[Catoctin Formation]

6" Open
Borehole
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727.3

717.3

707.3

697.3

695.3

334-344': 8:01

344-354': 7:14

354-364': 10:08

364-374': 9:40

374-382': 8:01

350.0

360.0

370.0

380.0

382.0

METABASALT, unweathered, dark gray and dark reddish gray,
[Catoctin Formation] (continued)

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]

METABASALT, unweathered, dark greenish gray and dark
reddish gray, [Catoctin Formation]

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]

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

Bottom of borehole at 382.0 feet.

6" Open
Borehole
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1082.4

1076.4

1062.4

1052.4

1041.4

ML

CL

CL

CL

ML

ML

6.0

12.0

26.0

36.0

47.0

SILT WITH GRAVEL, (ML) reddish brown (5YR 4/4), moist,
some clay, little fine to coarse gravel, gravel is weathered
metabasalt, some cobbles and boulders

LEAN CLAY, (CL) reddish brown (5YR 4/4), moist, some fine to
coarse sand, some fine to coarse gravel, gravel is weathered
metabasalt, some cobbles and boulders

LEAN CLAY, (CL) reddish brown (5YR 4/4), moist, little fine to
coarse sand, little fine to coarse gravel, gravel is weathered
metabasalt, few cobbles and boulders

LEAN CLAY, (CL) yellowish brown (10YR 5/4), moist, some fine
to coarse sand, some fine to coarse gravel, gravel is weathered
metabasalt, some cobbles and boulders

SILT, (ML) brown (10YR 5/3), moist, some clay, little fine to
coarse sand, little fine to coarse gravel, gravel is weathered
metabasalt, some cobbles and boulders

SILT, (ML) brown (10YR 5/3), moist, some fine to coarse sand,
some fine to coarse gravel, gravel is weathered metabasalt, some
cobbles and boulders

6" Steel
Casing

10" Borehole
Backfilled with
Cement / 5%
Bentonite
Grout

NOTES Northern Tract

GROUND ELEVATION 1088.41 ft

LOGGED BY Bruce Skubon

DRILLING METHOD Air Rotary

DRILLING CONTRACTOR Eichelbergers Inc. GROUND WATER LEVELS:

CHECKED BY Don Coleman

DATE STARTED 10/28/13 COMPLETED 10/29/13

AT TIME OF DRILLING ---

AT END OF DRILLING ---

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

HOLE SIZE 6 inches
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MATERIAL DESCRIPTION

Casing Top Elev:
1090.34 (ft)
Casing Type: Steel

WELL DIAGRAM



1035.4

1028.4

1016.4

998.4

990.4

ML
53.0

60.0

72.0

90.0

98.0

SILT, (ML) brown (10YR 5/3), moist, some fine to coarse sand,
some fine to coarse gravel, gravel is weathered metabasalt, some
cobbles and boulders (continued)

METABASALT, highly weathered, brown, dry, [Catoctin
Formation] faster drilling rate

METABASALT, moderately weathered, grayish brown, [Catoctin
Formation] water-bearing fracture at 65' bgs

METABASALT, unweathered, brownish gray, [Catoctin
Formation] water-bearing fracture at 88' bgs

METABASALT, unweathered, dark gray and dark reddish gray,
[Catoctin Formation] soft zone

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

6" Steel
Casing

10" Borehole
Backfilled with
Cement / 5%
Bentonite
Grout

6" Open
Borehole
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958.4

955.4

949.4

944.4

938.4

924.4

104-114': 4' 57"

114-124': 5' 29"

124-134': 5' 28"

134-144': 5' 21"

144-154': 5' 30"

154-164': 5' 4"

130.0

133.0

139.0

144.0

150.0

164.0

METABASALT, unweathered, dark gray, [Catoctin Formation] soft
zone, platy (continued)

METABASALT, unweathered, dark gray and dark reddish gray,
[Catoctin Formation] soft zone, platy

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

METABASALT, unweathered, dark gray and dark reddish gray,
major mineralization, [Catoctin Formation] soft zone

METABASALT, unweathered, dark gray, [Catoctin Formation] soft
zone

METABASALT, unweathered, dark gray with dark reddish gray,
[Catoctin Formation] soft zone, slightly platy

6" Open
Borehole
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918.4

915.4

900.4

896.4

889.4

881.4

868.4

164-174': 5' 41"

174-184': 5' 47"

184-194': 5' 54"

194-204': 6' 31"

204-214': 5' 51"

214-224': 6' 34"

170.0

173.0

188.0

192.0

199.0

207.0

220.0

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation] platy (continued)

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

METABASALT, unweathered, dark gray with dark reddish gray,
trace quartz, [Catoctin Formation] platy

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

METABASALT, unweathered, dark gray and dark reddish gray,
trace mineralization, [Catoctin Formation] platy

METABASALT, unweathered, dark reddish gray and dark gray,
trace mineralization, [Catoctin Formation] platy

METABASALT, unweathered, dark gray, trace quartz, [Catoctin
Formation] increasing hardness, slightly platy

6" Open
Borehole
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863.4

860.4

853.4

850.4

842.4

840.4

836.4

834.4

818.4

814.4

812.4

224-234': 5' 47"

234-244': 6' 51"

244-254': 7' 37"

254-264': 6' 15"

264-274': 6' 10"

225.0

228.0

235.0

238.0

246.0

248.0

252.0

254.0

270.0

274.0

276.0

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation] very slightly platy (continued)

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

METABASALT, unweathered, dark gray with dark reddish gray,
[Catoctin Formation] very slightly platy

METABASALT, unweathered, dark gray, moderate epidote and
hematite, [Catoctin Formation]

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

METABASALT, unweathered, dark gray, moderate epidote,
[Catoctin Formation]

METABASALT, unweathered, dark gray and dark reddish gray,
moderate epidote, [Catoctin Formation]

METABASALT, unweathered, dark gray, major epidote, minor
quartz, [Catoctin Formation] soft zone

METABASALT, unweathered, dark greenish gray with dark
reddish gray, [Catoctin Formation] hard zone

METABASALT, unweathered, dark greenish gray, minor quartz,
[Catoctin Formation] hard zone

METABASALT, unweathered, dark gray with dark reddish gray,
major epidote, [Catoctin Formation] soft zone

METABASALT, unweathered, dark gray with dark reddish gray,
[Catoctin Formation]
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803.4

800.4

795.4

791.4

782.4

781.4

771.4

769.4

766.4

274-284': 6' 5"

284-294': 6' 22"

294-304': 5' 18"

304-314': 7' 36"

314-324': 6' 39"

324-334': 7' 15"

285.0

288.0

293.0

297.0

306.0

307.0

317.0

319.0

322.0

METABASALT, unweathered, dark gray with dark reddish gray,
[Catoctin Formation] (continued)

METABASALT, unweathered, dark gray and dark reddish gray,
moderate quartz, [Catoctin Formation]

METABASALT, unweathered, dark green and very dark red,
major epidote, moderate hematite, [Catoctin Formation]
Epidosite?

METABASALT, unweathered, dark gray and dark reddish gray,
[Catoctin Formation]

METABASALT, unweathered, dark gray, [Catoctin Formation]

METABASALT, unweathered, dark gray and dark reddish gray,
major epidote, [Catoctin Formation]
METABASALT, unweathered, dark gray and dark reddish gray,
[Catoctin Formation]

METABASALT, unweathered, dark gray, [Catoctin Formation]

METABASALT, unweathered, dark reddish gray with dark gray,
[Catoctin Formation]

METABASALT, unweathered, dark gray and dark reddish gray,
trace epidote, [Catoctin Formation]

6" Open
Borehole
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748.4

746.4

728.4

721.4

719.4

716.4

714.4

713.4

708.4

706.4

705.4

698.4

334-344': 8' 16"

344-354': 7' 53"

354-364': 6' 55"

364-374': 7' 51"

374-384': 9' 57"

384-394': 8' 15"

340.0

342.0

360.0

367.0

369.0

372.0

374.0

375.0

380.0

382.0

383.0

390.0

METABASALT, unweathered, dark gray and dark reddish gray,
trace epidote, [Catoctin Formation] (continued)

METABASALT, unweathered, dark greenish gray, [Catoctin
Formation]

METABASALT, unweathered, dark gray and dark reddish gray,
moderate mineralization, [Catoctin Formation]

METABASALT, unweathered, dark greenish gray, minor
mineralization, [Catoctin Formation]

METABASALT, unweathered, dark green, major epidote and
quartz, [Catoctin Formation] Epidosite?

METABASALT, unweathered, dark gray, moderate to major
epidote, moderate quartz, [Catoctin Formation]

METABASALT, unweathered, dark gray and dark reddish gray,
[Catoctin Formation]

METABASALT, unweathered, dark green, major epidote and
quartz, [Catoctin Formation] Epidosite?
METABASALT, unweathered, dark greenish gray with dark
reddish gray, trace epidote, [Catoctin Formation]

METABASALT, unweathered, dark gray, [Catoctin Formation]

METABASALT, unweathered, dark reddish gray with dark gray,
[Catoctin Formation]
METABASALT, unweathered, dark gray with dark red, major
hematite, [Catoctin Formation]

METABASALT, unweathered, dark gray, trace quartz and
hematite, [Catoctin Formation]

6" Open
Borehole
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694.4394.0
Bottom of borehole at 394.0 feet.
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1085.0

1063.0

1047.0

1039.0

ML

ML

ML

ML

3.0

25.0

41.0

49.0

SILT WITH GRAVEL, (ML) reddish brown (5YR 4/4), dry, little fine to coarse gravel,
gravel is weathered metabasalt, some cobbles and boulders

SILT, (ML) reddish brown (5YR 4/4), dry, some clay

SILT, (ML) reddish brown (5YR 4/4), dry, some fine to coarse gravel, gravel is
weathered metabasalt, some cobbles and boulders

SILT, (ML) reddish brown (5YR 4/4), moist, some clay

METABASALT, highly weathered, yellowish brown, dry, [Catoctin Formation]

2" PVC Sch.
40 Riser Pipe

Cement / 5%
Bentonite
Grout

NOTES Northern Tract

GROUND ELEVATION 1087.99 ft

LOGGED BY Bruce Skubon

DRILLING METHOD Air Rotary

DRILLING CONTRACTOR Eichelbergers Inc. GROUND WATER LEVELS:

CHECKED BY Don Coleman

DATE STARTED 10/30/13 COMPLETED 10/30/13

AT TIME OF DRILLING ---

AT END OF DRILLING ---

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

HOLE SIZE 6 inches
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1023.0

1014.0

65.0

74.0

METABASALT, highly weathered, yellowish brown, dry, [Catoctin Formation]
(continued)

METABASALT, moderately weathered, grayish brown, [Catoctin Formation] water at
69' bgs

Bottom of borehole at 74.0 feet.

2" PVC Sch.
40 Riser Pipe

Bentonite Seal

Fil-pro #1
Sand

2" 10-Slot
PVC Sch. 40
Well Screen
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