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ADDITIVES:
CETCO has developed a complete line of additives as companion 
additives to Shore Pac when problem conditions arise.  Additives 
shall be used in accordance with recommendations listed in the 
table below.  Control guidelines for use of these additives shall 
be pH, chlorine levels, contaminant levels, fl uid behavior, and 
other parameters as specifi ed by manufacturer.

This system based on the Shore Pac polymer and specialized 
additives, has a track record of delivering the highest levels of 
performance and project economy of any slurry technology on 
the market including bentonite.  

With this system you can stabilize the most challenging of 
formation conditions, cohesion-less sands, open corals, cobbles, 
etc., thereby eliminating collapses and controlling fl uid loss.  
This results in reducing concrete over-breaks, saving on the 
quantity of concrete consumed, polymer consumed, and the 
time required for drilling while providing the highest levels of skin 
friction and rebar bonding available with a slurry system.  

MAINTENANCE:
The slurry level shall be maintained at least 1.8 meters (six 
feet) above the water table, or as such higher level that is 
required to overbalance hydrostatic soil pore pressure and 
maintain soil stability.  If the slurry drops below the specifi ed 
level, the operation shall be paused and the proper slurry level 
re-established before proceeding.  In some situations the 
Manufacturer may recommend that the slurry be maintained at 
less than 1.8 meters above the water table, to reduce rates of 
fl uid loss if soil stability is being maintained.

The point of reference for selection and maintenance of slurry 
level shall always be the water table (piezometric level).  This 
applies even in situations where casing or other protective 
sleeve has been placed to a depth at or below the water table.  
The presence of casing does not remove the requirement to 
keep the slurry level above the water table.  Attempts to excavate 
or hold open an excavation in saturated or unstable soils with 
inadequate slurry head pressure; even with casing extended into 
the water table, can be expected to result in soil collapse below 
the casing.

SAMPLING AND TESTING:
Samples of the slurry shall be taken from near-bottom of the 
excavation (about 90% of depth), from the upper portion of 
the excavation, and from the slurry supply tanks (if applicable) 
at regular intervals during the excavating process in order to 
facilitate control of slurry properties.

IN SLURRY-DISPLACED CONSTRUCTION

PRODUCT RECOMMENDED 
DOSAGE RATE

DESCRIPTION FUNCTION

XX-Poly Add 2-3 gals in 
weighted sealed 
plastic bag to 
desired area.  Break 
open with auger and 
mix with drill tool

Liquid anionic 
polymer

Stabilizes loose 
granular soil, 
instant viscosity, 
no need to 
shear with fl uid

Insta-Clear™ 
Dry

40 lbs/3,000 gals 
mix water

Reactive 
separating 
agent

When added 
into slurry 
acts instantly 
to settle 
suspended fi nes

Sure Seal™ Add 15 lbs 1 
pail directly  into 
excavation around 
the circumference

Dry super-
absorbent 
material

Controls slurry 
loss in extreme 
conditions

Stone Stop™ Add into hole to stop 
slurry loss

8-20 mesh 
granular 
sealant

Controls slurry 
loss in extreme 
conditions

Slurry 
Buster™

3-5 gallons of Slurry 
Buster™ per 3,000 
gallons Shore Pac® 
slurry (For fast 
break) 1-2 gallons 
of Slurry Buster™ 
per 3,000 (For slow 
break 24 hours)

Industrial 
strength 
breaker

Breaks slurry to 
water

De-Chlor™ 0.5 - 1.0 lbs/1,000 
gals mix water

Dry chlorine 
neutralizer

Treats chlorine 
in municipal 
water, increases 
yield and 
performance of 
slurry

Sodium 
Hydroxide

3 - 5 lbs/1,000 gals 
slurry

Dry crystals Treats swampy 
black organic 
soil that impacts 
the slurry

Sodium 
Bicarbonate

5 lbs/1,000 gals mix 
water

A buffer used 
to lower pH

Treats slurry 
impacted by 
concrete

Sand 
Sealant/
Multi-Seal™

30 gallons water 
or slurry, ½ bag of 
Sand Sealant, and a 
½ bag of Multi-Seal

Natural mineral 
solid combined 
with a select 
blend of 
four types of 
materials

Treats advanced 
fl uid loss 
situations

Soda Ash 6 lbs/1,000 gals mix 
water

Dry pH adjuster Optimizes poly-
mer perform-
ance and yield



2870 Forbs Avenue Hoffman Estates, IL 60192 
847.851.1800 | 800.527.9948

w w w . C E T C O . c o m

D R I L L I N G  A N D  M I X I N G  G U I D E

USE OF SHORE PAC® POLYMER SLURRY

SAMPLING AND TESTING (CONT’D):
During the excavation of each discrete element such as a borehole 
or a wall panel, slurry samples shall be taken from near-bottom and 
upper portion at least once during the excavation of each element, 
and not less than once every four hours, except for overnight 
shutdowns.  When operating conditions make it prudent to sample 
and test more frequently, sampling and testing shall be done in 
accordance with a schedule recommended by the Manufacturer or 
the contractor and approved by the Engineer.

Samples shall be collected with a suitable device (double ball 
bailer) that captures representative samples of suffi cient volume 
(≥ 1.8 liters or 2 quarts) to perform required testing of the slurry.  
Samples collected as described above shall be tested for Marsh 
Funnel Viscosity, pH and specifi c weight.  A written record shall 
be maintained, showing viscosities, pH values, specifi c weights, 
dates, times, excavation identifi ers, depths or locations from which 
samples were taken (excavation, supply tank, mix tank) and other 
pertinent information as and if specifi ed by the Engineer.  Testing of 
specifi c weight and sand content may be required by the Engineer 
before placement of reinforcing steel and concrete, if specifi cations 
for these parameters are in force for the project.

FLUID LOSS:
If high rates of fl uid loss (seepage of slurry into the soil) are 
encountered, the polymer dosage and viscosity of the slurry shall 
be increased as required to provide adequate control of fl uid loss, 
consistent with allowed ranges of slurry viscosity.  Alternatively or 
additionally, fl uid loss control agents or other treatments recom-
mended by the Manufacturer may be used.  Use only additives that 
are certifi ed by the Manufacturer to be compatible with the slurry in 
use.

Stone Stop™ is a specially blended mineral used for fl uid loss 
control especially in sandy soils. Stone Stop added to Shore Pac 
reduces slurry seepage into saturated open sands and gravels.  A 
powdered solid, Stone Stop, is highly recommended as an additive 
to Shore Pac® when drilling in loose saturated sands.  When cobble 
or gravel is encountered, the viscosity may need to be increased to 
help prevent loss of fl uid to these possible theft zones. 

If losses are severe, it may be necessary to add XX-Poly to the slurry 
to either rapidly gain viscosity or use it as a “Bomb” to cut losses. 
XX-Poly can boost cohesion of sand, gravel, and cobble to stabilize 
and control slurry loss to a degree. XX-Poly sharply reduces slurry 
loss rates in very coarse soils and reduces bottom hole cleaning 
time. XX-Poly’s thick gelatinous texture combines with fi nes to assist 
in plugging up the theft zones and helps to hold back heaving sand. 
The application for XX-Poly is one gallon per 1,000 gallons of fl uid. It 
can be dropped down in weighted, thin, plastic bags, which can be 
torn up and mixed by the drilling tool. XX-Poly may also be poured 
into the top of the hole, as it will mix and become viscous without 

having to shear by force of fl uid. XX-Poly can be mixed and distrib-
uted through the shaft with the drilling tool without forming fi sh eyes 
or globs.

SPECIFIC WEIGHT OF THE SLURRY:
Because the primary polymers of the standard Shore Pac system 
add no signifi cant weight to slurry, measurement of slurry specifi c 
weight is a direct indicator of the soil solids content (sand, silt, clay) 
of the slurry.  Sand content is dealt with by a sand specifi cation.  
Sand tends to settle to the bottom of the excavation because the 
Shore Pac polymer slurry has no tendency to gel, so temporary 
or transient elevated sand content is not a problem during the 
excavation process.  Aside from sand present in the slurry, the 
remainder of the slurry’s specifi c weight above the specifi c weight of 
water (1.00 kilogram per liter or 62.4 lbs per cubic ft) comes from 
soil fi nes dispersed in the slurry.  Consequently, the slurry specifi c 
weight specifi cation is in effect a limiting factor on the amount 
of fi nes that are acceptable in the slurry.  High fi nes content can 
cause problems if the fi nes are not held in stable suspension.  The 
slowly-settling fi nes can create a bed of sediment on the bottom 
of the excavation after a period of time.  The maximum allowable 
fi nal specifi c weight for synthetic polymer slurries, according to the 
present specifi cation, is listed in the specifi cation table.

PREPARATION FOR CONCRETE PLACEMENT:
Upon reaching fi nal depth, an initial cleaning of the bottom of the 
excavation shall be effected with an appropriate tool.  If indicated, 
the slurry column shall be allowed to stand static and undisturbed 
for a period of time to allow sand to settle toward the bottom of 
the hole.  Slurry samples shall be taken intermittently during this 
static period from the midpoint of the excavation and from within 
60 centimeters of bottom to determine sand content, viscosity, 
pH and specifi c weight.  When sand content and specifi c weight of 
near-bottom and midpoint samples are within specifi ed maximums 
(see slurry quality specifi cation tables) or when they stabilize and 
show no further change over a 30-minute interval during which the 
excavation is completely static and if tools have not been inserted 
(indicating sand held in stable suspension), the bottom of the 
excavation shall be cleaned and placement of rebar and concrete 
may proceed.

If the sand-size particles in the fl uid are not in stable suspension 
but are settling very slowly, other measures may be required. For 
example, adjusting the fl uid properties to stabilize the suspension 
and keep the sand from settling; agglomerating soil particles 
into masses (which can be extracted by the excavating tools), 
exchanging the fl uid in the excavation with clean fl uid, treating the 
slurry with additives to accelerate settling, or otherwise enhance 
removal of suspended soil.

IN SLURRY-DISPLACED CONSTRUCTION
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ELAPSED TIME BETWEEN BOTTOM -CLEANING AND PLACEMENT OF CONCRETE:
Not more than 120 minutes shall elapse between the fi nal cleaning of the bottom of the excavation and the initiation of concrete 
placement, unless an exception is approved by the Engineer.

TESTING OF SHORE PAC POLYMER SLURRY:
Marsh Funnel Viscosity (MFV)
1. Equipment
 a. Marsh Funnel
 b. Graduated one quart viscosity cup 
 c. Stopwatch
 
2. Procedure
 a. Use a double ball bailer to retrieve approximately 2 quarts of slurry

 b. Check the Marsh Funnel to verify that there is no obstruction in the outlet at the bottom of the funnel and the slurry will  
  have an unobstructed fl ow. Hold funnel upright with a fi nger over the outlet. Pour the test sample through the screen in  
  the top of the funnel until the mud level just reaches the under side of the screen.

 c. Hold the funnel over the viscosity cup and release fi nger from the outlet and start timing.  Record the amount of time in  
  seconds it takes to fi ll up one quart.

 d. Record time in sec/quart on slurry test report.

This test requires both a Marsh Funnel and a Viscosity Cup.  MFV is reported in seconds per quart.  The time in seconds for  a quart of 
slurry to pass through the funnel tip is reported as viscosity in seconds per quart.  The MFV is very useful in determining the concentration 
of polymer molecules, and also its ability to stabilize surrounding soils.

pH (potential hydrogen- ion)
1. Equipment
 a. pH Indicator Paper

2. Procedure 
 a. Dip a piece of litmus paper in the slurry and compare the color change to a standard chart. The result of this test is   
  reported in a number from 1 to 14.   

 b. Record pH on slurry test report.

In this test, the range for maximum Shore Pac performance is 8-10.  This is the level at which polymer molecules can fully hydrate and 
extend, creating more viscosity.  Levels of pH below 6 (acidic) can affect the performance of the Shore Pac slurry and should be adjusted by 
adding soda ash (Na2CO3) @ 6 lb per 1,000 gallons mix water.  In addition, the Soda Ash Carbonate (CO3) ion present in 8-10 pH solutions 
is useful in buffering the slurry against Calcium and Magnesium contamination. 

Sand Content Determination
1. Equipment
 a. 200-mesh sieve 
 b. Funnel to fi t into sieve
 c. Glass sand content tube 
 d. Wash bottle 

IN SLURRY-DISPLACED CONSTRUCTION
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TESTING OF SHORE PAC POLYMER SLURRY (CONT’D):
2. Procedure

 a. Fill the sand content tube with slurry to the fi rst line marked “mud to here” then fi ll the remaining space in the tube to   
  the next line marked “water to here”. Place your thumb over opening and shake vigorously, inverting several times. 

 b. Pour the mixture on to the clean, wet screen. Discard the liquid passing through the screen. Add more water to the tube,  
  shake, and pour onto the screen again. Repeat this until tube rinses clean.  Wash the sand on the screen until discard  
  water is clear, this removes any remaining silt and clay.

 c. Fit the funnel upside down over the top of the screen. Slowly invert the assembly and insert the tip of the funnel into  
  the glass sand content tube. Wash the sand into the tube by spraying a fi ne stream with the wash bottle making sure not  
  overfl ow the tube (tapping the sides of the screen may facilitate this process).

 d. Allow the sand to settle, from the gradations on the tube, read the volume percent of the sand and record it on the slurry  
  test report.

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 near the bottom of the 
excavation.  When using Shore Pac slurries the sand content will rarely test over 1.0% sand.  Due to its fl occulating ability, it drops the 
sand very quickly and the slurry remains nearly sand free.  When performing the sand content test in the fi eld the addition of Slurry Buster 
solution in place of water to dilute the slurry sample can prevent the accumulation of silt, which creates false sand reading in the test. 

Specifi c Weight (Density)
1. Equipment
 a. Mud balance with base and cap per API spec 13B-1, Sec 1

2. Procedure
 a.  Place mud balance on a fl at level surface and make sure it is clean of any caked on debris.

         b. Fill the cup with the slurry to be tested and place the lid on the cup, seat it fi rmly but slowly with a twisting motion. Be  
  sure some mud runs out of the hole in the cap to free any trapped air.

 c. With the hole in the cap covered with one fi nger, wash and wipe all of the slurry from the outside of the cup and arm of  
  the balance.
 
 d. Set the arm on the fulcrum base and move the sliding weight along the graduated arm until the cup and arm are   
  balanced.

 e. Read the density of the mud at the left edge of the sliding weight.

 f. Report the results on the slurry test report to the nearest scale division in lb/gal, lb/ft3, S.G., or psi/1,000 ft of depth.

 g. Wash the mud from the cup immediately after each use. It is absolutely essential that all parts of the mud balance be  
  kept clean for accurate results to be obtained. 

This test is performed with a standard mud balance and is reported as specifi c gravity, pounds per cubic foot lb/ft3 or pounds per gallon.  
The lbs per ft3 of Shore Pac slurry should be approximately 64.0.  The density may be slightly higher depending on the amount of fi ne soil 
particles mixed in the slurry.  Shore Pac slurries have the same density as water, specifi c gravity 1.0 (± 0.05).  If the density is outside of this 
range the Shore Pac polymer concentration could be to low.  A viscosity test should be taken to check this.

IN SLURRY-DISPLACED CONSTRUCTION
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DATE:
PROJECT INSPECTOR:
SHAFT #:
DIAMETER:
T.D. DEPTH:
HOLE VOLUME:
PRODUCTS ADDED:

COMMENTS:

DRILLING CONTRACTOR:
SLURRY ENGINEER:
CONTRACT #:

CETCO REPRESENTATIVE/ SLURRY ENGINEER:

TESTS PERFORMED SAMPLE #1 SAMPLE #2 SAMPLE #3 SAMPLE #4

Time

Depths (Feet)

pH Strip Meter

Funnel Viscosity
(Sec/qt)

Density (lb/gal)

Sand Content (%)

Soil Conditions
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QUALITY SPECIFICATIONS FOR SLURRIES 
BASED ON SHORE PAC:

IN SLURRY-DISPLACED CONSTRUCTION

SHORE PAC POLYMER SLURRY
Property Requirement Test
Density (lb/ft3)
- during drilling 
- just prior to  placing 
concrete

less than or equal to 64*
less than or equal to 64*

Mud Weight (Density)
API 13 B-1
Section 1

Viscosity  (seconds/
quart)
- during drilling 
- prior to fi nal cleaning 
- just prior to placing 
concrete

35 to 135
less than or equal to 60
less than or equal to 60

Marsh Funnel and Cup 
API 13 B-1
Section 2.2

pH 8.0 to 10.0 Glass Electrode pH 
Meter or pH Paper

Sand Content (%)
- prior to fi nal cleaning 
-just prior to placing 
concrete

less than or equal to 1.0%
less than or equal to 1.0%

Sand
API 13 B-1
Section 5

*When approved by the engineer, slurry may be used in saltwater, and the 
allowable densities may be increased up to 2 pcf. Slurry temperature shall be 
at least 4˚ degrees Celsius (40˚ degrees Fahrenheit) when tested.

Shore Pac is not a hazardous waste, nor does it pose any threat to 
waters when disposed of according to manufacturer’s guidelines.  

Shore Pac  is approved for use by The Federal Highway 
Administration, (FHWA) and is used in State Departments of 
Transportation throughout the nation.  The Method for disposing 
the drilling slurry Shore Pac on Drilled Shaft Projects has been 
listed within this correspondence.

DEFINITION AND INGREDIENTS OF SHORE PAC:
Shore Pac is a dry granular synthetic anionic polyacrylamide.  Shore 
Pac is manufactured from co-polymerization of acrylimide and 
acrylic acid or its inorganic salts.  The molecular weight (in the region 
of several million Daltons) and negative charge density varies (by 
variation of the ratio of acrylimide and acrylic acid monomer units).

In general the “polymer” used in the product Shore Pac is designated 
as non hazardous and is water soluble or water dispersible.  The 
term polymer simply means – many parts, or is an organic chemical 
having a molecular weight above 200, with greater than eight 
repeating units.  Polymers vary greatly in function and basic

properties, such as stability, charge, and molecular weight. 
In general, polymers can be classifi ed as natural, modifi ed-
natural, or synthetic. The term “monomer” simply means 
– a large molecule made up of simple repeating units.  A 
polymer is a compound that consists of a chain of repeating 
base units, called monomers.  Shore Pac is a synthetic 
polymer.       

DEFINITION AND INGREDIENTS OF 
SHORE PAC:
Shore Pac is a very high molecular weight synthetic polymer 
with negative charges on the backbone.  Its high molecular 
weight gives viscosity to water at low concentrations. 

When Shore Pac is dissolved in aqueous solution, the very 
long polymer chains dissolve and orient randomly in the fl uid 
in coils.  In fresh water, the repulsion of the negative charges 
on the backbone of the polymer chains causes the coils to 
expand and to occupy a large volume in the fl uid.  When the 
fl uid is sheared, the expanded polymer chains are located in 
different fl uid layers in the shear fi eld.  The uncoiling of these 
expanded polymer chains dissipates mechanical energy and 
results in viscosity.

The high molecular weight polymer chains are so long that 
different parts of individual polymer chains bridge different 
solid particles.  It is this adsorption on surfaces and bridging 
of solid surfaces that makes this polymer effective in keeping 
solids consolidated while drilling a foundation.  In addition, the 
adsorbed layer of hydrophilic polymer on rock surfaces slows 
down the diffusion of water into the rock.

CONTROL PRESSURE AND STABILIZE THE 
BOREHOLE:
Two types of pressure are exerted on the borehole during 
drilling, formation pressure and hydrostatic pressure.  
Formation pressure can collapse the borehole if it is not 
overcome by hydrostatic pressure pushing back against the 
formation.  Hydrostatic pressure is the weight or density of 
the volume of drilling slurry pushing against the formation.  In 
order to have hydrostatic pressure, the drilling slurry must 
push back against the formation with minimal penetration into 
the formation.  In unconsolidated permeable formations, the 
hydrostatic pressure occurs when the weight of the fl uid is in 
contact with the impermeable deposits (fi lter cake) placed on 
the sides of the borehole by the drilling slurry.  The fi lter cake 
and the hydrostatic pressure thereby control the formation 
pressure, reduce slurry loss and prevent caving, resulting in 
hole stabilization.
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QUALITY SPECIFICATIONS FOR SLURRIES 
BASED ON SHORE PAC:
Normal water weighs 8.34 lb/gal, with the Shore Pac polymer fl uid 
at 8.40 lb/gal it is necessary to maintain the slurry level 2 to 3 
meters (7 to 10 feet) above the surrounding groundwater level.  This 
2 to 3 meters of hydrostatic pressure, or head, exerts the pressure 
necessary (approx. 450 to 640 lb/ft2, or 2,000 to 3,000 kg/m2), 
to support the walls of the excavation and is required to assure 
hole stability.  Without this positive pressure exerted by the slurry 
column against the sidewall, soil overburden pressures will cause the 
excavation to collapse.  The natural soil overburden pressures forced 
against the positive pressure exerted by the slurry column result in 
little or no leach ability to the surrounding formation.

RECYCLING OF THE SHORE PAC 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 forcing it upward.   A holding tank large enough 
to hold the volume of slurry contained within the excavation is 
required to recycle the Shore Pac slurry.  When concrete is tremie 
pumped into the bottom of the hole, the displaced Shore Pac slurry 
is pumped from the top of the excavation into the holding tank using 
a centrifugal pump.  Disregard concerns about shearing the polymer 
and destroying it, this is the only pump that will pump a large enough 
volume to keep-up with the concreted pump truck.

Avoid pumping the last three feet of slurry above the concrete 
interface, this slurry will be contaminated from contact with the 
concrete.  The impacted slurry looks like oatmeal and only occurs at 
the contact with the concrete. The last three feet of impacted slurry 
can be pumped off to a waste tank, or allowed to spill over the top 
can onto the ground to be mixed into the spoil pile by the loader.

 The recycled Shore Pac slurry is tested for viscosity and pH.  While 
adding water to restore the original volume additional soda ash is 
added to adjust the pH.  Next the Shore Pac is added to restore the 
slurry to full strength.  Usually it requires about ¼ of the amount of 
Shore Pac added to the water fi lling up the holding tank to restore the 
slurry to its original strength for reuse on the next hole.

BREAK-DOWN OF SLURRY:
Shore Pac slurry fl uids are non-toxic and are readily degradable upon 
completion of a slurry job to facilitate disposal.  Upon completion 
of the project, any remaining Shore Pac is broken down with the 
chemical oxidizer Slurry Buster, the most common oxidizer for this 
purpose.  Slurry Buster is Sodium Hypo chlorite solution. 
The Slurry Buster is added to the Shore Pac slurry at a rate of 3-5 

gallons per 3,000 gallons Shore Pac slurry (For a fast break) 1-2 
gallons per 3,000 gallons Shore Pac (For slow break 24 hours). This 
is accomplished by pumping it back into a holding tank or holding 
pond and circulating it using the pumps on-site to ensure complete 
oxidation of the polymer molecules. 

The Slurry Buster concentrations of 3-5 gallons per 3,000 gallons 
of Shore Pac destroys the active ingredients within the Sodium 
Hypochlorite and at the same time kills the polymer, reverting it back 
to basic water.  The end result of Shore Pac decomposing after its 
encounter with Slurry Buster is the acrylic acid backbone a nontoxic 
substance.

DISPOSAL OF DRILLING SLURRY:
Treated slurry fl uids are environmentally safe when handled as 
directed. When breakdown is complete, all that remains is trace 
acrylate molecules and water.  The anionic Shore Pac is reduced to 
water after the hypochlorite is used to treat the Shore Pac. This is 
often safely discharged, or spread on the ground to evaporate, or 
used in dust control.  

Additionally, polymers with the same chemical base as found in Shore 
Pac are used in potable water treatment as fl occulants, with federal 
government clearance. They are widely used throughout the world 
as coagulants and fl occulants used for environmental and process 
improvement, acting through solid/liquid separation.  They are used 
in paper manufacturing, wastewater treatment, mineral and oil 
extraction, soil conditioning and as thickeners in cosmetics. As such, 
they have many regulatory approvals around the world, such as for 
drinking water treatment, indirect additives for food-contact paper 
and for other specifi c uses. Municipal sewage sludge, which has been 
polymer-treated for de-watering, is widely applied to agricultural land.   

IN SLURRY-DISPLACED CONSTRUCTION


