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ATTACHMENT 1 
 

PHOTOMICROGRAPHS OF SELECT THIN SECTIONS  



Lakeland Electric  April 15, 2019 
Attn: Mr. Tony Grasso, P.G. Page -2- P18-2055 
 

 

  

Unless otherwise indicated, all images were taken at 5x magnification; the long-edge of the field of view in 
the photographs is approximately 2.5 mm in length. 
  

Lakeland Electric 

PHOTO 1 
CCR2A 23.0-23.5 

 
Subangular to subrounded quartz grains in a kaolinite and wavellite matrix 
(brown).  Striated high-relief mineral is kyanite.  Minor rutile.  Plane light. 

PHOTO 2 
CCR2A 23.0-23.5 

 
Subangular to subrounded quartz grains in a kaolinite and wavellite matrix 
(brown).  Striated high-relief mineral is kyanite; rounded opaque grain is 
ilmenite; pleochroic yellow minerals are staurolite. Plane light. 



Lakeland Electric  April 15, 2019 
Attn: Mr. Tony Grasso, P.G. Page -3- P18-2055 
 

 

  

Lakeland Electric 

PHOTO 3 
CCR2A 23.0-23.5 

 
Subangular to subrounded quartz grains in a kaolinite and wavellite matrix 
(brown).  Greenish mineral is zircon; elongate mineral is muscovite  Plane 
light. 

PHOTO 4 
CCR2A 23.0-23.5 

 
Subangular to subrounded quartz grains in a kaolinite and wavellite matrix 
(brown).  Greenish minerals are zircon; elongate mineral is muscovite; 
rounded opaque mineral is ilmenite.  Plane light. 

Unless otherwise indicated, all images were taken at 5x magnification; the long-edge of the field of view in 
the photographs is approximately 2.5 mm in length. 



Lakeland Electric  April 15, 2019 
Attn: Mr. Tony Grasso, P.G. Page -4- P18-2055 
 

 

  

Lakeland Electric 

PHOTO 1 
CCR4A 26.1-26.4 

 
Subangular to subrounded quartz grains in a kaolinite, wavellite, and 
apatite matrix (brown).  Plane light. 

PHOTO 2 
CCR4A 26.1-26.4 

 
Subangular to subrounded quartz grains in a kaolinite, wavellite, and 
apatite matrix (brown).  Polarized light. 

Unless otherwise indicated, all images were taken at 5x magnification; the long-edge of the field of view in 
the photographs is approximately 2.5 mm in length. 



Lakeland Electric  April 15, 2019 
Attn: Mr. Tony Grasso, P.G. Page -5- P18-2055 
 

 

  

Lakeland Electric 

PHOTO 1 
CCR7A 23.2-23.5 

 
Subangular to subrounded quartz grains in a kaolinite, apatite, and 
wavellite matrix (brown).  Yellow and pleochroic minerals are staurolite; 
opaque mineral is ilmenite.  Plane light. 

PHOTO 2 
CCR7A 23.2-23.5 

 
Subangular to subrounded quartz grains in a kaolinite, apatite, and 
wavellite matrix (brown).  Greenish and purple mineral are staurolite.  
Polarized light. 

Unless otherwise indicated, all images were taken at 5x magnification; the long-edge of the field of view in 
the photographs is approximately 2.5 mm in length. 



Lakeland Electric  April 15, 2019 
Attn: Mr. Tony Grasso, P.G. Page -6- P18-2055 
 

 

  

Lakeland Electric 

PHOTO 1 
CCR13A 27.8-28.2 

 
Minor subangular quartz grins in a clay and wavellite matrix. Plane light. 

PHOTO 2 
CCR13A 27.8-28.2 

 
Minor subangular quartz grins in a clay and wavellite matrix. Polarized 
light. 



Lakeland Electric  April 15, 2019 
Attn: Mr. Tony Grasso, P.G. Page -7- P18-2055 
 

 

  

Lakeland Electric 

PHOTO 3 
CCR13A 27.8-28.2 

 
Wavellite cement around an angular quartz grain. Plane light. 

PHOTO 4 
CCR13A 27.8-28.2 

 

Wavellite cement around an angular quartz grain. Polarized light. 

Unless otherwise indicated, all images were taken at 5x magnification; the long-edge of the field of view in 
the photographs is approximately 2.5 mm in length 
  



Lakeland Electric  April 15, 2019 
Attn: Mr. Tony Grasso, P.G. Page -8- P18-2055 
 

 

  

Lakeland Electric 

PHOTO 1 
CCR14A 28.3-28.66 

 
Collophane apatite “balls” in a clay matrix. Plane light 

PHOTO 2 
CCR14A 16.5-18.0 

 
Subangular to subrounded quartz grains in a kaolinite and wavellite matrix 
(brown).  Yellow mineral is staurolite, striated high-relief mineral is kyanite, 
and large round mineral is rutile.  Plane light. 

Unless otherwise indicated, all images were taken at 5x magnification; the long-edge of the field of view in 
the photographs is approximately 2.5 mm in length 
  



Lakeland Electric April 15, 2019 
Attn: Mr. Tony Grasso, P.G. Page -9- P18-2055 

Lakeland Electric 

PHOTO 3 
CCR14A 28.3-28.66 

Collophane apatite “balls” in a clay and dolomite matrix. Pleochroic grain 
near the center of the image is staurolite.  Plane light. 

PHOTO 4 
CCR14A 16.5-18.0 

Collophane apatite “balls” in a clay and dolomite matrix. Greenish grain 
near the center of the image is staurolite.  Polarized light. 

Unless otherwise indicated, all images were taken at 5x magnification; the long-edge of the field of view in 
the photographs is approximately 2.5 mm in length 



Lakeland Electric April 15, 2019 
Attn: Mr. Tony Grasso, P.G. Page -10- P18-2055 

Lakeland Electric 

PHOTO 5 
CCR14A 28.3-28.66 

Microcline grain (showing twinning) in a clay and wavellite matrix. 
Polarized light. 

PHOTO 6 
CCR14A 16.5-18.0 

Fossil fragment (bryozoan?) in a clay-rich matrix .  Plane light. 

Unless otherwise indicated, all images were taken at 5x magnification; the long-edge of the field of view in 
the photographs is approximately 2.5 mm in length 



Lakeland Electric April 15, 2019 
Attn: Mr. Tony Grasso, P.G. Page -11- P18-2055 

Lakeland Electric 

PHOTO 7 
CCR14A 28.3-28.66 

Phosphatic bone fragment and collophane “balls” in a dolomitic, clay-rich 
matrix (brown). Polarized light. 

PHOTO 8 
CCR14A 16.5-18.0 

Phosphatic bone fragment and collophane “balls” in a dolomitic,  clay-rich 
matrix (brown). Note undulatory extinction. Polarized light. 

Unless otherwise indicated, all images were taken at 5x magnification; the long-edge of the field of view in 
the photographs is approximately 2.5 mm in length 
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Douglasville, GA 30135 
Tel: (678) 313-4146 
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ATTACHMENT 2 
 

QUALITATIVE X-RAY DIFFRACTION DATA 
  



































PetroLOGIC Solutions, Inc.

3997 Oak Hill Road 
Douglasville, GA 30135 
Tel: (678) 313-4146 
email: rlkath@comcast.net 

ATTACHMENT 3 

GEOCHEMISTRY DATA 



Lakeland Electric

Al2O3 TiO2 Fe2O3 MgO MnO CaO K2O NaO P205

Sample Number wt% wt% wt% wt% wt% wt% wt% wt% wt%
CCR2A 18.7-19 1.37 1.34 0.35 <MDL 0.01 0.10 0.06 0.01 0.47
CCR2A 23-23.5 9.22 1.06 0.50 0.05 0.01 0.51 0.13 0.02 2.29

CCR4A 12.5-12.8 0.42 0.50 0.08 <MDL 0.00 0.19 0.03 <MDL 0.05
CCR4A 17-17.4 3.75 0.62 0.13 0.05 0.00 0.20 0.06 0.02 0.67

CCR4A 26.1-26.4 9.12 0.36 0.45 0.10 0.01 23.38 0.36 0.13 >2.30
CCR5A 19.3-20 1.11 0.31 0.06 <MDL 0.00 0.13 0.04 0.03 0.22

CCR5A 22.3-22.6 9.32 0.42 0.34 0.05 0.00 0.48 0.10 0.03 1.10
CCR7A 7-7.4 0.59 0.51 0.10 <MDL 0.00 0.20 <MDL <MDL 0.11

CCR7A 14.6-15 0.73 0.62 0.13 <MDL 0.01 0.08 <MDL <MDL 0.16
CCR7A 23.2-23.5 8.70 0.51 0.71 0.05 0.00 0.90 0.07 0.20 >2.30

CCR13A 9.4-10 0.54 0.94 0.12 <MDL 0.00 0.41 <MDL <MDL 0.13
CCR13A 17.3-17.6 4.12 0.36 0.16 0.03 0.00 0.26 0.05 <MDL 1.29
CCR13A 27.8-28.2 17.87 0.68 1.41 0.81 0.01 0.59 0.66 0.05 >2.30

CCR14A 8.6-8.8 7.61 0.46 0.42 0.14 0.00 1.05 0.13 0.02 2.13
CCR14A 16.5-18 11.95 0.53 0.50 0.08 0.01 0.72 0.18 0.02 >2.30

CCR14A 28.3-28.6 2.99 0.17 3.37 6.37 0.02 20.09 0.43 0.26 >2.30

Ag As Ba Be Bi Ce Cd Co Cr
ppm ppm ppm ppm ppm ppm ppm ppm ppm

CCR2A 18.7-19 0.27 0.30 128.00 0.17 0.29 57.9 <MDL 12.20 19.5
CCR2A 23-23.5 <MDL <MDL 679.00 1.22 0.19 93.7 <MDL 10.10 42.9

CCR4A 12.5-12.8 <MDL <MDL 6.00 0.01 0.03 6.1 <MDL 4.50 7.7
CCR4A 17-17.4 0.06 0.30 137.00 0.20 0.12 39.4 0.05 5.70 19.2

CCR4A 26.1-26.4 0.34 3.40 131.00 1.80 0.13 69.8 42.65 3.30 136.1
CCR5A 19.3-20 <MDL <MDL 39.00 0.05 0.03 13.2 <MDL 2.80 6.6

CCR5A 22.3-22.6 0.06 0.70 617.00 1.22 0.31 60.0 0.16 10.30 49.6
CCR7A 7-7.4 0.14 0.60 18.00 0.05 0.05 12.3 <MDL 23.30 7.9

CCR7A 14.6-15 0.07 <MDL 12.00 0.05 0.02 10.1 <MDL 14.50 10.1
CCR7A 23.2-23.5 <MDL <MDL 516.00 0.93 0.14 60.0 0.42 21.20 50.5

CCR13A 9.4-10 0.27 0.40 45.00 0.04 0.18 37.9 <MDL 18.40 11.4
CCR13A 17.3-17.6 0.14 <MDL 189.00 0.49 0.06 39.3 <MDL 20.10 23.4
CCR13A 27.8-28.2 0.48 0.20 136.00 1.58 0.30 64.7 0.12 15.10 162.8

CCR14A 8.6-8.8 0.22 <MDL 377.00 1.47 0.27 81.5 0.54 18.80 48.4
CCR14A 16.5-18 0.91 0.60 673.00 4.24 0.32 138.8 0.31 21.90 112.3

CCR14A 28.3-28.6 1.01 5.30 81.00 0.69 0.11 25.3 35.09 11.30 84.3

<MDL less than method detection limit

SP0125657e-MAJORS converted to wt percent.xlsx Petrologic Solutions, Inc. Page 1 of 3



Lakeland Electric

Cs Cu Ga Ge Hf In La Li Mo
ppm ppm ppm ppm ppm ppm ppm ppm ppm

CCR2A 18.7-19 0.30 6.40 7.25 0.04 1.77 0.02 32.7 1.10 2.70
CCR2A 23-23.5 0.70 2.60 11.27 0.08 1.84 0.03 50.1 3.90 2.10

CCR4A 12.5-12.8 <MDL 1.50 2.04 <MDL 0.51 <MDL 2.4 0.70 1.70
CCR4A 17-17.4 0.40 3.40 6.76 0.03 1.09 0.03 20.7 4.20 2.20

CCR4A 26.1-26.4 1.50 8.50 10.30 0.06 1.76 0.06 63.2 3.20 2.30
CCR5A 19.3-20 0.10 0.90 2.41 0.02 0.44 0.01 6.5 6.10 1.10

CCR5A 22.3-22.6 0.40 1.40 9.16 0.05 1.44 0.07 30.6 7.50 1.50
CCR7A 7-7.4 <MDL 1.30 2.21 0.01 0.65 0.01 4.5 1.80 1.50

CCR7A 14.6-15 <MDL 2.00 2.81 0.01 0.55 0.02 4.0 1.20 1.60
CCR7A 23.2-23.5 0.30 1.20 10.57 0.06 1.55 0.04 31.8 7.00 2.10

CCR13A 9.4-10 0.10 3.10 3.95 <MDL 1.60 0.01 20.1 2.20 4.10
CCR13A 17.3-17.6 0.30 2.20 5.30 0.05 1.06 0.02 21.3 6.40 0.90
CCR13A 27.8-28.2 4.20 6.50 19.57 0.05 5.21 0.16 39.0 20.60 2.10

CCR14A 8.6-8.8 1.00 4.00 9.10 0.06 3.10 0.05 45.2 5.40 1.30
CCR14A 16.5-18 1.00 11.60 11.94 0.12 2.97 0.06 83.6 3.00 1.70

CCR14A 28.3-28.6 1.20 1.30 4.03 0.04 0.78 0.01 21.3 8.30 2.80

Nb Ni Pb Rb Re S Sb Sc Se
ppm ppm ppm ppm ppm ppm ppm ppm ppm

CCR2A 18.7-19 17.45 1.50 25.00 4.00 <MDL 245.0 0.37 2.7 0.30
CCR2A 23-23.5 16.51 6.90 29.00 6.00 <MDL 315.0 0.64 4.8 0.30

CCR4A 12.5-12.8 4.81 1.30 <MDL <MDL <MDL 219.0 0.13 0.9 0.40
CCR4A 17-17.4 10.05 6.30 13.00 3.00 <MDL 344.0 0.23 1.8 0.80

CCR4A 26.1-26.4 7.58 4.10 11.00 16.00 0.00 624.0 1.07 8.2 0.50
CCR5A 19.3-20 4.14 2.00 6.00 2.00 <MDL 112.0 0.10 0.7 <MDL

CCR5A 22.3-22.6 7.17 10.90 24.00 5.00 0.01 144.0 0.76 8.6 0.30
CCR7A 7-7.4 5.81 2.40 4.00 <MDL 0.03 <MDL 0.16 0.8 <MDL

CCR7A 14.6-15 6.32 1.30 4.00 <MDL 0.02 142.0 0.13 0.9 <MDL
CCR7A 23.2-23.5 9.17 10.70 22.00 3.00 0.03 261.0 0.35 5.9 1.30

CCR13A 9.4-10 14.68 1.60 16.00 <MDL 0.02 218.0 0.41 1.5 0.80
CCR13A 17.3-17.6 6.31 4.70 12.00 3.00 0.03 291.0 0.29 2.3 0.30
CCR13A 27.8-28.2 15.13 21.20 21.00 41.00 0.01 270.0 1.24 82.1 <MDL

CCR14A 8.6-8.8 8.44 10.00 26.00 8.00 0.03 345.0 0.39 18.2 0.20
CCR14A 16.5-18 10.31 5.70 31.00 10.00 0.03 534.0 0.45 13.5 0.20

CCR14A 28.3-28.6 3.66 56.60 6.00 20.00 0.01 1645.0 1.41 2.7 0.50

Sn Sr Ta Te Th Tl U V W
ppm ppm ppm ppm ppm ppm ppm ppm ppm

CCR2A 18.7-19 1.40 207.0 1.64 0.08 8.5 0.03 5.0 19.00 1.2
CCR2A 23-23.5 1.30 929.0 1.09 0.03 12.9 0.22 50.4 59.00 1.1

CCR4A 12.5-12.8 0.90 12.0 0.66 0.01 1.7 <MDL 1.2 6.00 0.5
CCR4A 17-17.4 1.50 227.0 1.65 0.03 6.8 0.04 5.3 16.00 0.9

CCR4A 26.1-26.4 1.50 308.0 0.12 0.05 9.7 0.50 185.5 119.00 0.8
CCR5A 19.3-20 0.60 63.0 0.46 <MDL 2.1 0.01 4.1 5.00 0.4

CCR5A 22.3-22.6 1.10 748.0 0.06 0.02 8.2 0.10 34.2 35.00 66.3
CCR7A 7-7.4 0.80 30.0 0.60 <MDL 1.7 <MDL 1.4 6.00 184.8

CCR7A 14.6-15 0.80 18.0 0.69 0.01 2.0 <MDL 0.9 6.00 97.1
CCR7A 23.2-23.5 1.20 786.0 <MDL 0.03 8.8 0.04 35.0 33.00 173.9

CCR13A 9.4-10 1.10 91.0 1.44 0.01 4.8 0.03 3.0 13.00 104.3
CCR13A 17.3-17.6 0.50 458.0 0.30 0.01 6.3 0.08 22.4 25.00 175.2
CCR13A 27.8-28.2 2.50 210.0 0.12 0.02 23.4 1.00 164.4 247.00 77.8

CCR14A 8.6-8.8 0.90 815.0 0.18 0.02 11.4 0.23 96.2 50.00 153.1
CCR14A 16.5-18 1.50 1185.0 1.04 <MDL 16.6 0.28 467.0 48.00 185.1

CCR14A 28.3-28.6 0.80 461.0 <MDL <MDL 4.0 0.60 34.8 123.00 37.0

<MDL less than method detection limit

SP0125657e-MAJORS converted to wt percent.xlsx Petrologic Solutions, Inc. Page 2 of 3



Lakeland Electric

Y Zn Zr
ppm ppm ppm

CCR2A 18.7-19 12.10 4.00 71.0
CCR2A 23-23.5 49.30 11.00 70.2

CCR4A 12.5-12.8 1.10 <MDL 17.6
CCR4A 17-17.4 9.40 4.00 37.7

CCR4A 26.1-26.4 96.30 87.00 51.8
CCR5A 19.3-20 3.00 <MDL 15.9

CCR5A 22.3-22.6 33.30 7.00 44.0
CCR7A 7-7.4 2.20 4.00 42.5

CCR7A 14.6-15 1.40 4.00 30.7
CCR7A 23.2-23.5 25.80 7.00 60.9

CCR13A 9.4-10 6.80 3.00 76.1
CCR13A 17.3-17.6 17.00 5.00 43.5
CCR13A 27.8-28.2 33.90 49.00 167.2

CCR14A 8.6-8.8 48.90 12.00 93.3
CCR14A 16.5-18 93.50 10.00 94.2

CCR14A 28.3-28.6 30.70 49.00 19.0

<MDL less than method detection limit

SP0125657e-MAJORS converted to wt percent.xlsx Petrologic Solutions, Inc. Page 3 of 3



PetroLOGIC Solutions, Inc.  
 
3997 Oak Hill Road 
Douglasville, GA 30135 
Tel: (678) 313-4146 
email: rlkath@comcast.net 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 4 
 

SCANNING ELECTRON MICROSCOPY DATA 
  



Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -2- P18-2055 
 

 

  

 

  

 
 

 

CCR2A 23.0-23.5: BSE image (top) and EDS spectrum (bottom) for muscovite; green crosshair on BSE 
image marks analysis location. 
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Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -3- P18-2055 
 

 

  

  

 
 

 

CCR2A 23.0-23.5: BSE image (top) and EDS spectrum (bottom) for zircon; green crosshair on BSE image 
marks analysis location. 
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Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -4- P18-2055 
 

 

  

  

 
 

 

CCR2A 23.0-23.5: BSE image (top) and EDS spectrum (bottom) for rutile; green crosshair on BSE image 
marks analysis location. 
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Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -5- P18-2055 
 

 

  

  

 
 

 

CCR2A 23.0-23.5: BSE image (top) and EDS spectrum (bottom) for kyanite; green crosshair on BSE 
image marks analysis location. 
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Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -6- P18-2055 
 

 

  

  

 
 

 

CCR2A 23.0-23.5: BSE image (top) and EDS spectrum (bottom) for wavellite and clay matrix; green 
crosshair on BSE image marks analysis location. 
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Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -7- P18-2055 
 

 

  

  

 
 

 

CCR2A 23.0-23.5: BSE image (top) and EDS spectrum (bottom) for ilmenite; green crosshair on BSE 
image marks analysis location. 
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Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -8- P18-2055 
 

 

  

  

 
 

 

CCR2A 23.0-23.5: BSE image (top) and EDS spectrum (bottom) for wavellite and clay matrix; green 
crosshair on BSE image marks analysis location. 
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Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -9- P18-2055 
 

 

  

  

 
 

 

CCR7A 23.2-23.5: BSE image (top) and EDS spectrum (bottom) for zircon; green crosshair on BSE image 
marks analysis location. 
 

2 4 6 8 10 12
 keV

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

  cps/eV

     Zr   Zr 
  Si 

  O 
  C 



Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -10- P18-2055 
 

 

  

  

 
 

 

CCR7A 23.2-23.5: BSE image (top) and EDS spectrum (bottom) for Ca- and Al-phosphate matrix; green 
crosshair on BSE image marks analysis location. 
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Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -11- P18-2055 
 

 

  

  

 
 

 

CCR7A 23.2-23.5: BSE image (top) and EDS spectrum (bottom) for wavellite and apatite matrix; green 
crosshair on BSE image marks analysis location. 
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Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -12- P18-2055 
 

 

  

  

 
 

 

CCR7A 23.2-23.5: BSE image (top) and EDS spectrum (bottom) for apatite matrix; green crosshair on 
BSE image marks analysis location. 
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Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -13- P18-2055 
 

 

  

  

 
 

 

CCR13A 27.8-28.2: BSE image (top) and EDS spectrum (bottom) for kaolinite and muscovite matrix; 
green crosshair on BSE image marks analysis location. 
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Lakeland Electric  April 19, 2019 
Attn: Mr. Tony Grasso, P.G. Page -14- P18-2055 
 

 

  

  

 
 

 

CCR13A 27.8-28.2: BSE image (top) and EDS spectrum (bottom) for wavellite; green crosshair on BSE 
image marks analysis location. 
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CCR14A 16.5-18.0: BSE image (top) and EDS spectrum (bottom) for apatite and wavellite matrix; green 
crosshair on BSE image marks analysis location. 
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CCR14A 16.5-18.0: BSE image (top) and EDS spectrum (bottom) for wavellite; green crosshair on BSE 
image marks analysis location. 
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CCR14A 28.3-28.6: BSE image (top) and EDS spectrum (bottom) for collophane (apatite) “ball” with 
quartz inclusions (light gray); green crosshair on BSE image marks analysis location. 
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CCR7A 23.2-23.5: BSE image (top) and phosphorous map (bottom) of collophane apatite with quartz 
inclusions.  
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CCR7A 23.2-23.5: BSE image (top) of dolomite (high relief rhombohedral grains) in a clay matrix and 
magnesium map (bottom) of dolomite. 
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