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1 INTRODUCTION 

This report is a supplement to the Kingston Ash Recovery Project Non-Time-Critical Removal Action for 
the River System, Ash Leaching Test Report, Document No. RAWP-072A, (Jacobs 2010), presenting 
results of supplemental Monolith Leaching Tests (Method 1315) on samples of hardened cement-
bentonite mixtures. 

Construction of the perimeter wall stabilization (PWS) around the Dredge Cell and Ash Pond involves 
excavating to bedrock using slurry trench methods, and backfilling the trench with a mixture of cement 
slag, Portland cement, and bentonite.  A monolith leaching test was conducted on core samples taken 
from cured cement-bentonite (CB) panels constructed during a Demonstration Test.  The CB panels were 
prepared using 20% cement slag by weight, 0.5% Portland cement as a catalyst, and 3% bentonite for 
pumpability of the slurry. Two core samples were collected for testing in April 2011.  PWS samples were 
Geocon-Core-1 and Geocon-Core-1D. 

Samples were prepared and tests conducted in accordance with Method 1315.  Each core was placed in a 
container filled with reagent water (unbuffered deionized water) to give a liquid-to-surface area ratio of 
10 mL/cm2.  For Method 1315, the liquid-to-surface area is maintained at 9±1 mL/cm; for this study 
10 mL/cm2 was used to provide sufficient depth so that water would cover the top of the monoliths.  The 
leaching water was exchanged with fresh reagent water at the end of each leaching interval.  Water 
samples were taken at the end of each of the nine leaching intervals, nitric acid was added as a 
preservative, and analysis was done by TestAmerica Laboratories, Inc. (Nashville, TN).   A third 
container with only reagent water was included in the study, and these samples were treated the same as 
the core samples.  A complete metals scan, including arsenic and selenium, was done on each sample.   
The study was continued with twelve additional 14-day leaching periods (231 days of cumulative 
leaching) after the first nine intervals in order to continue monitoring the pH of the leaching solution; 
metals analysis was not done on these additional samples. 

2 TEST RESULTS 

No arsenic was detected in any of the leachate water samples for Core-1 (Table 1).  No arsenic was 
detected in the leachate for Core-1D, except for a very low concentration of 0.48 µg/L in the 1-day 
cumulative leaching sample.  This concentration is less than the Toxicity Characteristic Leaching 
Procedure (TCLP) limit for arsenic (5,000 µg/L).  Low concentrations of selenium were present in 
samples for both Core 1 and Core 1D for the 14, 28, and 42 day leaching time, and for the 63 day 
leaching time for Core 1D.    These concentrations were below the TCLP limit of 1,000 µg/L for 
selenium.  No selenium was found in the remaining samples. 

Table 1.  Results of the Method 1315 Monolith Tests for Arsenic and Selenium 

Cumulative 
Leaching Time 

(days) 

Interval 
Duration 

(days) 

Arsenic Concentration (µg/L) Selenium Concentration (µg/L) 

Core 1 Core 1D Core 1 Core 1D 
2 hr 2 hr ND ND ND ND 

1 1 ND 0.48 ND ND 
2 1 ND ND ND ND 
7 5 ND ND ND ND 

14 7 ND ND 0.48 0.47 
28 14 ND ND 0.55 0.55 
42 14 ND ND 0.41 0.44 
49 7 ND ND ND ND 
63 14 ND ND ND 0.39 

 ND - Not Detected 
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High pH values were observed in the leachate samples, with the highest pH occurring after 7 days of 
leaching for both Core 1 at pH 11.43 and Core 1D at pH 11.41 (Table 2).  The pH values decreased only 
slightly in subsequent sampling periods, down to a pH of 10.94 for Core 1 and 10.96 for Core 1D in the 
sampling period after 119 days of testing.  Testing was therefore continued at biweekly intervals.  After 
231 days of testing, pH remained above 10 in both samples. 

Table 2.  Results of the Method 1315 Monolith Tests for pH 

Cumulative Leaching 
Time (days) 

Interval Duration 
(days) 

pH 
Core 1 Core 1D 

2 hr 2 hr 10.36 10.43 
1 1 11.08 11.06 
2 1 11.07 10.96 
7 5 11.43 11.41 

14 7 11.26 11.24 
28 14 11.31 11.30 
42 14 11.21 11.22 
49 7 11.08 11.11 
63 14 11.13 11.08 
77 14 11.05 11.07 
91 14 11.01 11.02 
105 14 11.01 10.98 
119 14 10.94 10.96 
133 14 10.97 10.99 
147 14 10.94 10.96 
161 14 10.92 10.93 
175 14 10.94 10.93 
189 14 10.79 10.87 
203 14 10.86 10.83 
217 14 10.80 10.85 
231 14 10.78 10.72 

 
Conductivity values in the leachate samples were low, indicating that very little leaching of chemical 
species was occurring (Table 3).  Conductivity values showed a response similar to that observed for pH, 
with an initial increase followed by a slow decrease over subsequent sampling periods after the 28 day 
leaching period.  Oxidation-reduction potential showed an initial decrease, causing a more reducing 
environment, followed by a gradual increase after the 7 day leaching time to a more oxidized condition 
(Table 3).  The results for conductivity, and oxidation-reduction potential indicate that after an initial 
increase, leaching rates of chemical species that were affecting the conductivity and reduced conditions 
for oxidation-reduction potential were slowly decreasing.  
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Table 3.  Results of the Method 1315 Monolith Tests for Conductivity and Oxidation-Reduction 
Potential 

Cumulative 
Leaching Time 

(days) 

Interval 
Duration 

(days) 

Conductivity  
(µSiemens/cm) 

Oxidation-Reduction Potential 
(mV) 

Core 1 Core 1D Core 1 Core 1D 
2 hr 2 hr 58 61 -103 -109 

1 1 196 219 -122 -149 
2 1 220 221 -197 -195 
7 5 495 474 -267 -252 

14 7 438 483 -143 -139 
28 14 505 527 -145 -131 
42 14 436 447   -49   -63 
49 7 320 335      5     -3 
63 14 456 413      9   0.1 
77 14 347 378    28    28 
91 14 350 361    50    40 
105 14 298 330    19    77 
119 14 281 296    57    48 

 
3 CONCLUSIONS 

Results of the monolith leaching test on the PWS CB cores indicate that leaching from the CB panels 
results in very low concentrations (near the detection limit) of arsenic and selenium in the leachate.  The 
low concentrations observed in the Method 1315 test were observed for only a few specimens during the 
63-day test.  The results indicate that pH in the leachate remained relatively high (above 10) even after 
231 days of testing.  The results for pH, conductivity, and oxidation-reduction potential indicate that after 
an initial increase, leaching rates of chemical species that were affecting the high pH, conductivity, and 
reduced conditions for oxidation-reduction potential were slowly decreasing.  These conditions, although 
long-term, were transitory, and should not be environmentally detrimental.  Therefore, use of the CB 
mixture is acceptable for use in constructing the PWS system. 



 

 

TestAmerica Lab Reports 
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Nashville
2960 Foster Creighton Road
Nashville, TN 37204
Tel: 800-765-0980

TestAmerica Job ID: NUD4972
Client Project/Site: NTCLH0426Y11A
Client Project Description: Kingston Fossil Plant 032111

For:
TVA - Kingston Fossil
714 Swan Pond Rd KFP-1A-KST
Harriman, TN 37748

Attn: William Rogers

Authorized for release by:
05/11/2011 04:13:51 PM
Pam Langford
Senior Project Manager
pam.langford@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature
is intended to be the legally binding equivalent of a traditionally handwritten signature.
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Nashville
2960 Foster Creighton Road
Nashville, TN 37204
Tel: 800-765-0980

TestAmerica Job ID: NUE0788
Client Project/Site: NTCLH0503Y11B
Client Project Description: Kingston Fossil Plant 032111

For:
TVA - Kingston Fossil
714 Swan Pond Rd KFP-1A-KST
Harriman, TN 37748

Attn: William Rogers

Authorized for release by:
05/19/2011 09:57:39 AM
Pam Langford
Senior Project Manager
pam.langford@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature
is intended to be the legally binding equivalent of a traditionally handwritten signature.
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Nashville
2960 Foster Creighton Road
Nashville, TN 37204
Tel: 800-765-0980

TestAmerica Job ID: NUE3771
Client Project/Site: NTCLH0517Y11A
Client Project Description: Kingston Fossil Plant 032111

For:
TVA - Kingston Fossil
714 Swan Pond Rd KFP-1A-KST
Harriman, TN 37748

Attn: William Rogers

Authorized for release by:
06/01/2011 10:09:13 PM
Pam Langford
Senior Project Manager
pam.langford@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature
is intended to be the legally binding equivalent of a traditionally handwritten signature.
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