
MATRIX CONSTRUCTION PRODUCTS® (MATRIX) has over 30 years of experience in drilling fluids 

and proprietary approaches to drilling issues that offer significant value and operational insight 

to our clients.  BIG-FOOT® Polymer Slurry technology is the result of many years of research and 

development by industry experts.

PRODUCT PRODUCT
(LBS)

WATER
(GAL)

C H L O R - AWAY ® 25 (1/2-Pail) 19,000

M - B O O S T E R ® 100 (2-Pails) 19,000

F O RT I F Y ® 100 (4-Pails) 19,000

B I G - F O O T ® 175 (5-Pails) 19,000

Standard Dosage to Mix a Full New Tank of Slurry*
PER 19,000 GALLON SLURRY MIX TANK 
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BIG-FOOT Polymer Slurry Recommended Dosage
The dosage rate of BIG-FOOT® polymer and the additive FORTIFY® in the initial mix water should always be added at the higher 

levels recommended on the dosage chart.  This starts the drilling operations off with caution and awareness for unforeseen 

subsurface conditions.  Successive dosages should be reduced only after the slurry has been used in drilling operations and 

has been established with a dependable dosage amount and viscosity.  

BIG-FOOT polymer slurry works at specific optimal concentrations, similar to bentonite slurry.  Without the proper polymer 

potency in the slurry, the slurry will not perform correctly by forming a membrane to help control slurry loss and check the slurry 

from entering the sidewalls of the surrounding formation.  The recommended dosage of BIG-FOOT polymer and FORTIFY 

within the slurry is also needed to apply the required positive differential pressure against the sidewalls of the excavation.

The concentration of BIG-FOOT polymer, where optimal concentration occurs, is between 9.0 to 10.0 pounds per 1,000 gallons 

or 1.1 to 1.2 kilograms per meters cubed of water.  At these concentrations, the marsh funnel viscosity per quart of BIG-FOOT 

polymer slurry ranges between 75 to 95 seconds per quart.

BIG-FOOT® Polymer Slurry     Maintenance and Reuse During Drilling

* NOTE: Order of product addition is important for proper mixing of above.
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Mixing Procedure (in order of addition)

1. Prepare the make-up water by adding CHLOR-AWAY® at a dosage of 1.3-lbs/1000 

 gallons mix water if the water source is from municipal water.  Next add M-BOOSTER® at a 

 concentration of 6 to 7 pounds/1000 gallons (0.7 to 0.8 kilograms/meters3) for a target pH of 9.0 

 to 10.0.

2. If geology consists of gravels and sand with little or no fines add FORTIFY®  

 at a concentration of 4 to 5 pounds/1000 gallons (0.5 to 0.6 kilograms/meters3) via MATRIX high shear 

 mixer to promote enhanced rate of hydration and reduce the amount of un-yielded material 

 (“fish eyes”).

3. Add BIG-FOOT® polymer through the same mixer at a dosage of 9.0 to 10.0 pounds/1,000 

 gallons (1.1 to 1.2 kilograms/meters3) of mix water depending on desired viscosity.

4. Check slurry properties as listed below and record time taken. Check slurry 

 properties when each hole is completed and make required adjustments to bring slurry back into 

 desirable property range.

 Caution: Failure to maintain slurry properties can result in excavation instability.

5. Once desired slurry properties are reached, the slurry is ready for use.

6. The slurry level should always be higher than the water table or river or lake level 

 in the open-hole section to maintain a constant hydrostatic loading on excavation.

7. Measure marsh funnel viscosity. Target viscosity should be in the range of 95 to 115 

 seconds/quart.
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pH of Slurry in the Excavation
The ideal pH of slurry fluid in the excavation is 9.0 to 10.0.  BIG-FOOT polymer is a high molecular weight, 

highly charged anionic partially hydrolyzed Polyacrylamide (PHPA).  BIG-FOOT polymer will not fully activate 

or produce optimal viscosity unless the slurry’s pH is between 9.0. & 10.0. M-BOOSTER dry pH adjuster is 

the safest and best way to achieve the carbonate alkalinity pH used for BIG-FOOT polymer slurry.

Recycled, Recaptured Slurry Maintenance Dosages
The maintenance dosages for BIG-FOOT polymer that is added to recycled, recaptured slurry are merely 

guidelines from typical experience.  Maintenance dosages of additional BIG-FOOT polymer should be made 

into fresh water at the mix tank and not at the point of existing slurry that is flowing into the next drilled 

excavation.  We recommend at least one recycled slurry tank, but prefer two for recycled, recaptured slurry 

based upon project size.  The best way to improve the strength of the recycled, recaptured slurry is to mix 

BIG-FOOT polymer into fresh water through a MATRIX mixer.  The new batch of fresh slurry is mixed at 

higher levels from the dosage chart and added to the recycled, recaptured slurry to increase the viscosity 

and pH.  

PRODUCT PRODUCT WT
(LBS)

REUSED SLURRY 
(GAL)

C H L O R - AWAY ® 1/2 3,000

M - B O O S T E R ® 8 3,000

F O RT I F Y ® 4 3,000

B I G - F O O T ® 11 1,000

Maintenance  Dosage to Strengthen Slurry Upon Return
 to Tank After Pouring Concrete
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* NOTE: Added to re-strengthen the used recycled slurry 
pumped back after pouring concrete.
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Subsequently, we recommend starting the next hole (excavation) with the older recycled, batch of slurry.  

The recycled, recaptured slurry is added into the excavation after it has been mixed with the new slurry to 

increase the overall viscosity and pH.

Actual initial dosages will vary depending on water quality, porosity and chemical reactivity of the soils 

being excavated.  It is crucial to regularly pay attention to slurry viscosity, pH and density (specific gravity) 

in the excavation.

Additional BIG-FOOT polymer may also be introduced at the point of the excavation through a MATRIX 

mixing system which will empty directly into the excavation.  The additional small quantities of BIG-FOOT 

polymer at the hole provides the following benefits:

 a) An abundance of polymer gels to control fluid loss.

 b) Rapid increase in viscosity to stabilize highly permeable soils.

 c) Enhanced chemical adhesion within low strength soils.

 d) MO’S-MUD® is ideal for addressing each of the above conditions immediately.

PRODUCT PRODUCT
(LBS) MIXING DIRECTIONS

B I G - F O O T ® 35 (1-50 lb Pail)
Added directly into new hole as recycled dirty slurry 

is pumped into hole to boost viscosity.

M - B O O S T E R ® 50 (1-50 lb Pail)
Added directly into new hole as recycled dirty slurry is 

pumped into hole to maintain pH.

F O RT I F Y ® 25 (1-25 lb Pail)
Added directly into new hole as recycled dirty slurry is 
pumped into hole to boost viscosity and control loss of 

slurry into surrounding formation.  

G E O - N E T ® 30 (1-50 lb Bag)
Per excavation to control loss of slurry into excavation 

sidewalls.

M O ’ S - M U D ® 44 (1-5 gal Pail)
5-gal MO’S-MUD per drill Shaft to preserve slurry 

STIR IN WITH KELLY

Added Directly at the Drill Shaft Excavation as Needed
ADD PER HOLE TO STRENGTHEN SLURRY & STOP SLURRY LOSS 
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Recommended Slurry Sampling and Testing
When should you sample and test recycled, recaptured slurry?

 1. Immediately after receiving the slurry back from the excavation.

 2. Before recycled slurry is transferred to the storage tanks.

 3. At the mix tank, both before addition of any new products and 

  prior to release from the mix tank directly to the excavation.

 4. When the pH and viscosity of the slurry should be checked at 

  the excavation using a down-hole sample bailer.

 5. Whenever fluid loss increases or decreases in the excavation, 

  and when decreases in slurry viscosities are noted or excavation 

  instability is noted.

 6. Prior to leaving an excavation hole open over-night.

Recycled, Recaptured Slurry
After the slurry testing has been completed and the rebar has been placed, a suction line should be dropped just inside the 

excavation for recycling of the slurry.  While the concrete is being tremied, it will displace the slurry and force it upward.  A holding 

tank large enough to hold the volume of slurry contained within the excavation is required to recycle the BIG-FOOT polymer slurry 

for reuse.  When concrete is tremie pumped into the bottom of the hole, the displaced BIG-FOOT polymer slurry is pumped from 

the top of the excavation into the holding tank using a centrifugal pump.  Disregard concerns about shearing and destroying 

the polymer when using centrifugal pumps.  This is the only pump that will extract a large enough volume to keep up with the 

concrete pump truck.  The time savings here is what is important.

Avoid pumping the last four feet of slurry above the concrete interface as this slurry will be contaminated from contact with the 

concrete.  Slurry impacted by concrete will look like oatmeal. Contaminated slurry must be pumped off to a waste tank to avoid 

impacting the recycled, recaptured slurry within the storage tanks due to its high pH picked up from contact with the newly 

poured concrete.

The recycled BIG-FOOT polymer slurry is tested for viscosity and pH. While water is added to restore the original volume, 

additional M-BOOSTER is added to adjust the pH.  Next, FORTIFY polymer and BIG-FOOT polymer is added to restore the slurry 

to full strength.

The recycled, recaptured BIG-FOOT polymer slurry is continuously blended with the new fresh slurry to provide a 

consistent viscosity.  The new fresh slurry has a higher concentration than the recycled used slurry.  
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The Eight Major Influences that Contribute to 
Decline of Recycled, Recaptured Slurry

1. 15% Slurry Loss Due to Improper Mixing.  For optimal performance and yield, 

BIG-FOOT polymer needs to be pre-mixed with the Matrix mixer or Venturi mixer.  Using these mixers allow 

for complete hydration of the polymer so it can create the optimum slurry.  Premixing into holding tanks 

(Baker / Rain for Rent / Adler) also allows for quality control of the slurry.  The slurry can also be tested 

prior to being pumped to the excavation if premixed.  This permits the slurry within the excavation to be 

compared to the fresh new slurry.  Any differences in slurry levels provide information for the slurry engineer 

to better solve problems and adjust to unforeseen subsurface soil and groundwater conditions. When 

mixing directly in the excavation, one can expect a minimum of 15% fluid loss.

2. 15% Slurry Loss From Not Using M-BOOSTER®.  Treating the mix water with 

M-BOOSTER prior to the addition of the BIG-FOOT polymer is critical to the slurry preparation.  By adding 

the M-BOOSTER in the mix water first, the pH adjusts so the Long Branch polymer can fully uncoil.  

M-BOOSTER also treats hardness (calcium).  Calcium interferes by not allowing the synthetic polymer to 

maintain viscosity.  

3. 10% Slurry Loss From UV/UA Solar Radiation.  In warm, sunny climates, the synthetic 

polymer slurry is susceptible to breakdown due to exposure to sunlight and heat.  

4. 10% Slurry Loss Due To Shearing From Pumps.  The long chains of the polymer are 

uncoiled as granules are mixed into the water in order to form slurry.  The use of a centrifugal pump or a 

trash pump can chop the polymer chains and results in a viscosity loss.  However, the efficiency gained 

when using a centrifugal pump to pour concrete makes the loss in slurry viscosity acceptable. (Note: this 

damage results in the recycled slurry having a lower viscosity.)  Tests have shown that the polymer 

concentration is still active and that the viscosity of the recycled slurry is easily restored by adding new 

fresh slurry.  In addition the FORTIFY polymer has short chains that aide in maintaining the slurry.

5. 15% Slurry Breakdown Due to Concrete Contamination.  Pouring concrete using 

a tremie pipe will ensure that the first concrete poured will rise to the top.  If the tremie pipe is lifted as the 

concrete fills the excavation, the slurry will become impacted due to contact with the concrete.  The bottom 

four to six feet of slurry that comes in contact with the concrete must be wasted from each excavation 

poured due to contamination.  The impacted slurry needs to be pumped into a designated separate holding 

tank.  Pumping this slurry back into the recycled, recaptured slurry will result in a permanent 15% to 30% 

breakdown to the complete slurry mix that it is introduced into.
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6. 45% Fluid Loss.  The major contributing cause of slurry fluid loss is drilling in the dry and then adding slurry after 

groundwater is encountered – this is a mistake.  This practice appears to save time; however, the advantage of hydrostatic 

control against the ground formation can be sacrificed.  The excavation is controlled with slurry hydrostatic pressure greater 

than the groundwater by flooding the excavation with premixed slurry six feet before drilling into the water table.  This stabilizes 

the excavation sidewalls and reduces the risk of collapse.  Fluid loss does happen when a change in soil occurs; especially 

going from a silt / clay into a gravel / sand.  The soil borings should be discussed before drilling begins so that a plan is in place 

if change in soil transpires.   MATRIX has developed the product FORTIFY to address slurry loss.  Slurry loss can be controlled 

when action is taken before drilling starts. If drilling proceeds and the fluid loss zone is 15 to 20 feet above the excavation tip, fluid 

loss is more difficult to stop.  MATRIX has a full line of fluid loss additives designed to control and stop fluid loss.  

7. 15% Loss of Polymer Slurry Due to Spoils Removal.  The slurry loss from spoils removal can be the most 

difficult to estimate.  However, the drilling tools used can contribute greatly.  If a drilling bucket is used, slurry consumption is 

greater; especially if the operator does not drain the bucket over the excavation prior to dumping the spoils.  Another contributing 

factor is when the BIG-FOOT polymer is mixed into the excavation directly instead of premixing within a tank, the polymer does 

not have time to hydrate.  This results in what looks like pearls, but which are in fact the unmixed polymer floating in the slurry 

and clinging to the spoils on the drilling auger.  As the auger is spinning off the spoils, it is also removing a great amount of the 

polymer added directly into the excavation with the spoils.  

8. 15% Slurry Loss From Soil and Groundwater Contaminates.  Polymer slurries are sensitive to various 

contaminants which occur in groundwater, soil, cement and mix water.  Some of the contaminants that will affect polymer slurry 

are petroleum hydrocarbons, calcium, excessive acidity, excessive alkalinity, excessive chlorine and sodium chloride.  These 

contaminants are often introduced into the slurry from the soil, groundwater and/or industrial wastes at the construction site.  

Black organic soils, or peat, also degrade the polymer slurry. MATRIX has additives to correct most of these contaminates. They 

are listed below:

 a)  Calcium = Add M-BOOSTER®

 b)  Viscosity Decrease = Add M-BOOSTER®

 c)  Excessive Acidity = Add BICARBONATE
 d)  Excessive Chlorine = Add CHLOR-AWAY®

 e)  Sodium Chloride (Salt water) = Add FORTIFY®

 f )  Peat = Add BASE-X®

 g)  Hydrocarbon Contaminates = Add FORTIFY®

Each of the above factors do not all contribute to the breakdown in recycled, recaptured slurry for all projects. Each 

project experiences at least two to three of these factors which in turn effects why recycled slurry averages 15% over the 

duration of the overall project.  

Please contact MATRIX Technical Services at 877.591.3137 with any questions.
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