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INTRODUCTION AND PURPOSE 
 
Deep soil mixing is to be utilized in the construction of the containment structure for the dredge 
cell at the Kingston Fossil Plant.   This process involves the insitu mixing of cement or other 
material with the soil at depths up to approximately 70 feet to form “soilcrete” panels or columns. 
The demonstration project is to provide information necessary to refine the design and 
constructability parameters.   The construction or formation of structural columns about eight 
feet in diameter, to a depth of seventy feet below the surface for a linear distance of twenty feet, 
with a compressive strength of one hundred fifty (150) pounds per square inch is planned. 
Additional columns or panels could be constructed if required to accomplish the objectives. 
 
DESIGN AND CONSTRUCTION COMPONENTS 
 
The soilcrete panels are to be constructed in the dredge cell on the north side of the east-west 
haul road about 700 feet east of Swan Pond Road and south of the proposed location of the 
containment structure. The system to mix cement with soil at various depths comprises a batch 
plant to mix the cement and water, pumps to convey the cement slurry, and crane mounted 
augers to mix the cement slurry with the soil. Note the attached reference document DSMDP-A 
for additional information.  TVA Civil projects will prepare the area for the test program.  The site 
will require grading and selective stabilization to support the equipment. Note the attached site 
location plan. 
 
CONSTRUCTION AND QUALITY CONTROL 
 
Prior to construction of the columns on site, laboratory tests using “typical ash” are conducted to 
determine a mix design to be used in the field demonstration program.  The laboratory columns 
and the columns constructed in the field are to be tested for unconfined compressive strength, 
triaxial compressive strength, tensile strength, hydraulic permeability, and leaching. The field 
 samples will be obtained by drilling down thru the column until bedrock is encountered.  In 
addition a visual inspection will be conducted by excavating along the perimeter of the panel.  
The depth and length of excavation will be determined in the field. 
 
The panels are to  have a minimum effective width of seven (7) feet and achieve a compressive 
strength of one hundred fifty pounds per square inch.  
 
Stantec Consulting Services Inc. the “Engineer of Record” will serve as Quality Control 
Manager. 
 
Handling and disposition of core samples for testing and analysis will be in accord with site 
policy.  
 
SAFETY AND HEALTH 
 
The test program will be conducted in accord with the TVA Site Wide Safety and Health 
Program.  The job hazard analysis, step by step analysis, and pre job briefing for this specific 
activity will compliment the Site Wide Program.  The work will be within the exclusion zone 
thereby requiring personnel have the appropriate Hazwopper training.  All equipment and 
vehicles will be decontaminated by washing with water and visually inspected prior to leaving 
the site. 
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Material handling processes and operating equipment will be potential dust generators.  The 
cement silo for the batch plant will be a closed system with a bag house type dust suppression 
system that will minimize dust emissions during filling and discharging.  Areas around the 
operating equipment will be maintained to minimize fugitive dusts by using water trucks and 
ground cover material. 
 
 
WASTE MANAGEMENT 
 
The soil mixing operation will generate a “collar” of moist ash-cement material on the ground 
surface around the augers.  This material will be primarily ash with about 8%+\-  cement. 
As the material is generated, it will be spread over the test area creating about a 4 inch layer of 
material or collected and hauled to a the dredge cell.  
 
TRANSPORTATION MANAGEMENT 
 
The contractor selected will arrange for the shipment of the batch plant, crane and 
miscellaneous support equipment.   He will be responsible for  all permits, fees etc required to 
transport the equipment to and from the site. 
 
PROJECT MANAGEMENT 
 
The test program will be overseen by Jack Howard, Engineering Manager for Jacobs 
Engineering, and supported by Jim Sells, Construction Manager, Jacobs Engineering, and Civil 
Projects, TVA.  The contractor is being selected by TVA Purchasing through the competitive 
bidding process.  Once the contractor is selected about, mid May  2010,  it is estimated to 
require approximately six (6) weeks to complete. 
 
 
 

















     

Deep Soil Mixing Field Demonstration Program 
Kingston Fossil Plant 

Harriman, Roane County, Tennessee 
 

Responses to Questions/Comments 
April 26, 2010 

 
 
Comments (dated April 21, 2010) received via e-mail from Craig Zeller with the U.S. Environmental 
Protection Agency (EPA).  Referenced program documents prepared by Stantec Consulting 
Services Inc. (Stantec) and dated March 25, 2010 were issued by Tennessee Valley Authority (TVA) 
on March 31, 2010 for the purpose of bid solicitation. 
 
 
Comment No. 1:  Section 3.1.2 - It is my understanding that the selected DSM contractor will 
submit a proposal with more details regarding implementation/performance of the pilot work.  
When that document becomes available, I would like opportunity for a quick review.  
 
Response No. 1:  TVA will provide a copy of the requested work plan submitted by the 
selected DSM contractor. 
 
Comment No. 2:  Section 3.3.1 Mix Design - 150 psi is listed here as a performance spec for 
UCS of cured soilcrete columns.  I recall from the EE/CA report another spec related to a 25% 
area replacement factor.  Should that be listed here (or somewhere in the wp) as an additional 
requirement? Or will you calculate that info from the documentation required in Section 3.4.4?  

 
Response No. 2:  The deep soil mixing field demonstration program is intended to 
demonstrate the constructability of installing soilcrete panels in accordance with 
conceptual design/layout requirements; establish mix design parameters required to 
achieve target strengths; establish construction metrics to include production rates, 
sequence, etc.; and gain site-specific experience to facilitate the bidding process.  
Various area replacement ratio requirements are being considered in ongoing seismic 
analysis calculations and do not need to be verified as part of the demonstration 
program.    
 
Comment No. 3:  Section 3.3.2 Construction - 2nd paragraph mentions that columns shall 
overlap so that no gaps of untreated material remain along the panel alignment. Should we 
specify a minimum overlap, or are you deferring to selected DSM contractor's best professional 
judgment?  
 
Response No. 3:  The DSM contractor’s work plan will reflect the proposed overlap to 
achieve the minimum effective width requirements.  This will be reviewed by Stantec as 
part of bid evaluations. 
 
Comment No. 4:  Section 3.4 QA/QC - Wet mixed soilcrete cylinders (n=100), 3 borings of cured 
soilcrete columns to depth (n=3) and proposed lab testing all look very sound. 
 
Response No. 4:  Noted. 



     

Deep Soil Mixing Demonstration Program 
Kingston Fossil Plant 

Harriman, Roane County, Tennessee 
 

Responses to Questions/Comments 
May 3, 2010 

 
 
 
Questions/comments received via e-mail from Barbara Scott with the Tennessee Department of 
Environment and Conservation (TDEC) – Division of Solid Waste Management on April 29, 
2010.  Referenced program documents prepared by Stantec Consulting Services Inc. (Stantec) 
and dated March 25, 2010 were issued by Tennessee Valley Authority (TVA) on March 31, 2010 
for the purpose of bid solicitation. 
 
 
Comment No. 1:  Page 4.  TVA specifies the compressive strength of the soil grout columns 
at 150 psi but does not provide a minimum threshold for the shear strength of the DSM 
columns.  TVA should specify the minimum shear strength the DSM columns must meet to 
be acceptable for this design.   
 
There is an inconsistency about the diameter of the DSM columns, on page 4 the diameter is 
8 ft. and later the diameter is 7 ft. (Page 8; 3.2.1).  This should be corrected.  
 
Response No. 1:    The target unconfined compressive strength of 150 psi roughly 
corresponds to a shear strength of 75 psi. 
The minimum thickness of the wall is 7 ft. the diameter of the columns will be 
approximately 8 ft. to achieve the minimum thickness. 
 
Comment No. 2:  Page 7 – Introduction.  The pilot describes installing DSM columns to a 
maximum depth of 70 ft.  There is a description of soil and ash to be encountered.  It is noted 
that a working platform will be constructed to provide the DSM equipment with a stable work 
area.  The document does not provide a drawing of the working platform or the metrics of the 
working platform.  This would be helpful, particularly the “height” of the working platform as it 
may impact the depth into soil/ash the columns can be constructed, especially if the 
maximum depth is 70’ in the pilot.  If the working platform is 10’ then the maximum column 
depth would only be 60’ below current ground surface.   

 
Response No. 2:  Generalized subsurface conditions described in the introduction 
were based on available AECOM geotechnical borings located near the planned 
program limits.  The assumed dimensions are anticipated to exceed the maximum 
depths (or thicknesses) of the various subsurface layers, while providing for a 
reasonable constructed thickness (roughly five feet or so) of the working platform.  To 
confirm this, TVA will provide for a pilot (sample) boring within the program limits 
prior to DSM Contractor mobilization.  Conventional augering and standard 
penetration sampling/testing techniques will be used to advance the pilot boring to 
bedrock. 
 



     

Details for the working platform will be developed by Stantec based on specific 
requirements (i.e. required footprint(s), the gross weight and associated ground 
pressures for proposed equipment, tolerable settlements, etc.) established by the DSM 
Contractor.  These details will be used in combination with the pilot boring to confirm 
equipment/material requirements.       
 
Comment No. 3:  Section 3.2.1.  A diagram should be added that provides a view of the 
constructed DSM columns for this pilot.  This will provide everyone with a image of how the 
completed DSM “wall” will look.  This will also resolve the question of whether the columns 
are physically connected making a “wall” or if the columns stand on their own with some 
separation.  This connection of the columns, forming a wall, would provide greater stability 
that a series of stand-alone columns.  However, if the columns are connected, is there any 
impact on ground water movement, resulting in the “bathtub effect” in the containment area a 
drainage issue to be addressed on the outside of the containment area.     
 
Response No. 3:  The program is intended to construct a single, continuous line (or 
panel) from a series of overlapping columns.  The net dimensions of the constructed 
panel is specified with a minimum length of 20 feet and a minimum effective width of 
seven feet.   
 
Laboratory testing requirements have been supplemented to include permeability 
testing of the batch mixes and selected test cylinders and core samples.  Results will 
be used in future groundwater modeling and facility design activities.   
 
Comment No. 4:  Section 3.3.2.  Please describe how the DSM Contractor will insure that the 
DSM columns are extended into the underlying bedrock/shale for a minimum of 2 ft. 
 
Response No. 4:  Results from the pilot boring (see Response No. 2) will be used to 
establish initial target termination depths.  The DSM Contractor will also consider the 
response of the drilling equipment (i.e. penetration resistance) to confirm that the 
columns have been advanced into bedrock.    
 
Comment No. 5:  Section 3.4.1.  Will the samples collected as described in this part (wet 
grab samples) be stored and allowed to cure to measure their physical properties and then 
the results compared with the samples obtained from the coring described in 3.4.2? 
 
Response No. 5:  Yes.  Recovered grab samples will be stored in a warm, moist 
environment until testing following selected curing periods (including a minimum 28-
day period which has been established for the recovered core samples).  
 
Comment No. 6:  Section 3.4.2.  This section describes the DSM column cores that will be 
taken including an anticipated total column length of 210 ft.  Will the 210 feet of core be 
entirely from the DSM column into the soil/ash or will it only include the portion of the DSM 
column below the working platform? 
 



     

Response No. 6:  It is intended that coring be conducted across the program limits (at 
discrete locations) to recover treated subsurface layers (below the working platform) 
for laboratory testing purposes.   
 
Comment No. 7:  Section 3.4.3.  TVA should add measurement of shear strength of columns 
to the testing parameters.  This information is needed to fully analyze potential for failure due 
to horizontal forces such as an earthquake. 
 
The permeability of the DSM column samples should be tested to determine if there will be a 
bathtub effect once the soil columns are installed, unless the DSM columns will be 
overlapped leaving space between them for ground water to move through. 
 
Please describe the sampling frequency of the DSM cores.  Will the cores be sampled at 
specific intervals; every 2 ft., every 5 ft.?, or a intervals where the subsurface material 
changes from coal ash to native material, where there is a change in the native material from 
“sand” to “clay”. 
 
Response No. 7:  Testing requirements for the program have been supplemented to 
include permeability testing of the batch mixes and selected test cylinders and core 
samples (see Response No. 3).  Direct shear testing will also be conducted on 
selected test cylinders and core samples. 
 
Continuous coring will be performed at three discrete locations across the completed 
panel to full depth.  Recovered cores will be evaluated by Stantec and selected 
samples from treated subsurface layers (including various ash, clay and silt/sand 
layers) will be subjected to testing. 
 
Comment No. 8:  Section 3.4.4.  During the installation of the columns, samples of the native 
material should be taken and analyzed to determine the media content (% coal ash, % soil, 
soil components, moisture content, etc.).  This data can be used to develop a correlation 
between the physical strengths (shear strength, tensile strength, compression strength, etc.) 
of the soil/grout mixture when samples of the DSM columns are analyzed.  This information 
is very important because it can be used to project the physical strength of the DSM columns 
completed during installation of the DSM columns around Dike C dependent upon the 
soil/ash mixture under Dike C.  Further if any of the column samples are analyzed and 
physical strengths are found to be less than required, it will allow adjustment of the % grout 
added to the soil/ash mixture. 
 
The DSM contractor should be required to monitor the moisture content of the returned spoils 
as the DSM column is advanced and to record when the DSM column construction 
encounters the saturated zone.  The % moisture content and saturation zone may have an 
impact on the physical strength of the DSM column as it is advanced. 
 
The DSM contractor should provide a description of any changes in methodology, equipment 
or technology that would be needed to advance the DSM columns to a depth of more than 
70’ (including the depth of the working platform). 
 



     

Response No. 8:  Index testing (consisting of classification and moisture content 
testing) will be conducted on selected samples recovered from the pilot boring (see 
Response No. 2).  The DSM Contractor will be tasked with recording visual 
descriptions (including moisture content) of spoils conveyed to the ground surface 
during the augering process. 
 
As part of the program documentation, the DSM Contractor is required to evaluate the 
constructability of installing the columns to the conceptual design/layout 
requirements.  If the columns can not be installed in accordance with these 
requirements, the DSM Contractor is requested to develop recommendations for 
alternative procedures for consideration in subsequent project phases.   
 
 
 
 
 
 




