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Slurry System Program
Contractor

: ________________________________
Location

: ________________________________
Application

: ________________________________
Soil


: ________________________________
Slurry Type

: ________________________________
I.
Slurry Preparation Equipment

Exact system design for this project is not known, however, a typical slurry system design is illustrated below. We recommend the use of diaphragm pumps as opposed to centrifugal pumps as the centrifugal pumps tend to over shear the polymer, breaking the molecular chains and thereby reducing viscosity.  If the use of centrifugal pumps is unavoidable, their use should be minimized as much as possible.
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II.
Make Up Water and Slurry Creation Capability

The source of the make up water to be used for slurry creation is uncertain.  The Super Mud slurry, as most slurries, is sensitive to various contaminants which can occur in make up water, ground water, soil, and cement.  Among these contaminants are Calcium, excessive acidity, and excessive alkalinity.  These contaminants may be introduced into the slurry from make up water, concrete, or organic soils.  There is a need to recognize, quantify, and correct for the effects of such contaminants in slurry- displaced foundation construction operations.  The Super Mud slurry performs best at a pH level between 8 and 10.  The normal pH conditioner used for this purpose is soda ash (Sodium Carbonate).  The addition of soda ash will fully extend the polymer molecule for maximum viscosity and precipitate free Calcium ions.
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III. 
Slurry Preparation
Prior to mixing of the slurry, the pH of the make up water should be adjusted to the appropriate level using the dosage of ___ pound (s) of soda ash to _____ gallons of make up water. This ratio will vary depending on the pH of make up water, ground water, and contaminates within the soil.  The soda ash should be mixed to the make up water before any other slurry component is added.  The pH of the slurry should be monitored continuously and maintained as needed.

Super Mud should be mixed to water at a ratio of ___ : 1 with fresh water. The Super Mud should be mixed by slowly pouring a small pencil sized stream directly into the flowing stream of water.  This should produce a slurry with a Marsh Funnel Viscosity of _____. It is recommended that the slurry be premixed in tanks and circulated briefly to maximize viscosity, however the slurry can be mixed directly in the hole if necessary and mixed with rotation of the drilling tool in the hole. If higher viscosity is required Super Mud can be added to the slurry as needed. Dosage will vary depending on desired viscosity.  

IV.
Slurry Usage

The slurry level should be maintained at least 5 feet above the water table to balance hydrostatic pressure and to prevent collapse of any possible unstable formations.  If the slurry drops below this level, the operation should pause and the proper slurry level reestablished by adding fresh water and polymer to the hole.  The point of reference for selection and maintenance of slurry level should be the static water level unless there may be an unstable formation above the water level.  
High fluid loss is not expected.  However, if fluid loss becomes a problem, increase the viscosity of the slurry by adding Super Mud to the hole with water.
The viscosity and pH of the slurry should be monitored frequently and adjusted by adding Super Mud or soda ash as required to maintain the quality of the slurry.

Upon completion of the excavation, the bottom of the excavation should be cleaned with a spin bottom cleanout bucket. Due to the high silt content of the soils on this particular location we recommend the use of Quik Floc. The Quik Floc should be added before the last 2 or 3 feet of the shaft has been drilled. Drilling can continue after the addition of the Quik Floc. This will help to rapidly settle the fine silt particles to the bottom of the shaft to expedite cleaning. Quik Floc should be added to the excavation by pouring a small pencil sized stream directly into the water or slurry stream going into the excavation. In this instance it should be added at a rate of ___ quart(s) per 4,000 gallons of slurry. When drilling is complete, wait approximately 10 to 15 minutes before cleaning the bottom with the clean out bucket.
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V. 
Testing of the Super Mud Slurry
1. Marsh Funnel Viscosity (MFV)
This test requires both a Marsh Funnel and a Viscosity Cup.  MFV is reported in seconds per quart.  The initial viscosity of the slurry should be about _____.  The MFV is very useful in determining the concentration of polymer molecules, and also its ability to stabilize surrounding soils. 

2. pH (potential Hydrogen ion)
This test is performed by dipping a piece of litmus paper in the slurry and comparing the color change to a standard chart.  The result of this test is reported in a number from 1 to 14.  The range for maximum Super Mud performance is 8-10.  This is the level at which polymer molecules can fully hydrate and extend, creating more viscosity. Also the Carbonate (CO3=) ion present in 8-10 pH solutions is useful in buffering the slurry against Calcium and Magnesium contamination.  pH levels below  7 indicate acidity and should be corrected by additions of soda ash, (see mixing instructions for dosage amounts).

3. Density
This test is performed with a standard mud balance and is reported as specific gravity.  The specific gravity of a pure Super Mud slurry should be approximately 1.0.  The density may be slightly higher depending on the amount of fine soil particles mixed in the slurry.

4. Sand Content
This test is performed with a standard sand content kit, and the results are reported as percent sand.  This test is normally performed at the completion of an excavation and just prior to placing concrete.  The sample to be tested should be taken from near the bottom of the excavation.  When using pure Super Mud slurries the sand content will rarely test over 1.0% sand.  Due to its flocculating ability, it drops the sand very quickly and the slurry remains nearly sand free.  
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VI. 
Disposal
Upon completion of the project, any remaining Super Mud can be broken down with a chemical oxidizer.  The most common oxidizer for this purpose is 5% Sodium Hypochlorite solution (household bleach).  3% Hydrogen Peroxide (household use concentration) can also be used.

The Hypochlorite solution should be added to the Super Mud slurry at a rate of 1 gallon to each _____ gallons of slurry to be treated.

When breakdown is complete, all that remains is acrylate molecules and water.  This is often safely discharged into sewer systems, aquifers, or simply spread on the ground to evaporate or used in dust control.  Always check local regulations before disposal.  Contact PDSCo for additional information if required. 

VII.
Recommendations to Improve the Performance of your Super Mud Slurry System 

1. Use of temporary surface casing is recommended to stabilize the residual soil and prevent the possibility of collapse or erosion of the loose soils in the upper portion of the hole. The temporary casing should extend down through the fill into the clay layer.

2. Notch the augers or use an oversized outside cutting tooth to provide relief for fluid passage.  Without means for some type of fluid by pass, a suction can be created within the hole when removing the auger, which often results in collapse. If drilling bucket is used it should be vented or allow for sufficient fluid bypass in some way.
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