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C/025/0005 

 
SUMMARY: 
The GEM Report was provided to Alton Coal Development (ACD) to demonstrate a reduction in 
the swell factor for the excess spoil.  The Division has found the information provided in the 
GEM Engineering Soils report (GEM report) to be deficient.  ACD is required to adhere to the 
swell factor designs outlined within the approved Mining and Reclamation Plan (MRP) until an 
adequate demonstration is received. 
 
The GEM Engineering soil report to determine the swell factor for the alluvium and shale is 
deficient in required ASTM information and  incorrect soil analysis: 

1. The GEM report utilized ASTM D1577-12 Modified Proctor Test, while the MRP and Appendix 
5-1 TGE Geotechnical report utilized ASTM 698 Standard Proctor.  Results from these two tests 
cannot be directly correlated.  A report published in 2003 by Keystone states that 90%-92% of 
Modified Proctor density is roughly equivalent to the specified 95% Standard Procter density 
except for fine grained soils (i.e. Clays) where the difference may be significantly larger.  The 
density difference between the tests appears to increase with the percentage of fines in the soil 
matrix while the optimum moisture content decreases.  A Standard Proctor D698 test should have 
been requested by ACD to allow for the test results to be verified against the results in Appendix 
5-1 as proof that the single samples of alluvium and shale are representative samples. 

2. No documentation on what procedure was followed to achieve a representative soil sample was 
documented nor was any information provided on who, where, and how the samples were 
supplied to GEM Engineering. 

3. A shale sample was not analyzed by GEM Engineering.  The sample mislabeled in the report as a 
shale sample is correctly classified as a fatty clay.  The same fatty clay that is recorded in the 
Taylor Geo-Engineering’s (TGE) geotechnical report in Appendix 5-1 as being located above the 
shale in several of the bore logs throughout the site (i.e. CH-01-05 and CH-03-05).  When the 
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tropic shale is exposed to water for an extended period of time and heavily weathered it is then 
classified as a CH, CL or claystone as stated with supporting information in TGE’s  report.  The 
shale sample is a clay sample from the site.  The clay sample’s swell factor also agrees with 
TGE’s report of a 10% swell for the site’s clays.   No documentation was provided that a shale 
sample was analyzed.  TGE’s report shows that shale has a 30% swell, which will remain as the 
swell factor until proven otherwise. As shown on Dwg 6.3, the Tropic Shale is the predominant 
overburden strata. 

4. GEM’s modified Proctor test is missing required information according to ASTM D1577-12 
a. 12.2.1 Method used for test either A, B, or C 
b. 12.2.2 Preparation method (Moist or dry) 
c. 12.2.6 Type of Hammer utilized (manual or mechanical) 
d. 12.2.10 Identification of the sample depth and location. 

5. GEM’s report improperly classified the alluvium sample as a sandy gravel, while proper ASTM 
classification with the provided sieve analysis clearly shows the sample as either a silty sand or a 
clayey sand, detail which cannot be differentiated due to a failure of GEM to classify the fines of 
the sample as either elastic silt or lean clay.  However, this sample is similar to samples collected 
in TGE’s geotechnical report (GT-2 10-11.5 depth and GT-3 10-11.5 depth) which also classify 
said samples as either silty sand or clayey sand.  There are structural strength and water content 
differences between sands and gravels which are important for stability and swell analysis. 

The Division recommends:  
1. GEM’s report be returned to ACD as deficient and inadequate due to missing documentation and 

an incomplete and erroneous soil’s report.  
2. The current swell factor of 33% for shale will be retained. With proper request/documentation 

from ACD, the clay swell factor may be reduced to 10% from the original 22% in bonding 
volume calculations. 

3. ASTM standards will be utilized for sample collection with documentation provided to the 
Division as to how those standards were implemented/met 

4. A shale sample will need to be collect and tested if ACD wishes to reduce the shale swell factor 
of 30%. 

5. Any future compaction tests will utilize ASTM D698 Standard Proctor Test. 
 
 

Sincerely, 
Cheryl Parker, M.S., P.E. 
Mine Engineer 

 
CP/CP 
Enclosure 
cc: Calculations 


























