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DATE: 03/14/11

: PAGE: 1of1
NIERPRISES, INC.
P.O. Box 513 Phone: (503) 769-8502
Stayton, OR 97383-0513 Fax: (503) 769-4931
DESC 1: Drilled Shaft Submital OPENED: 03/14/11 PRIORITY: Normal
DESC 2: Paving Submittal 21 DAYS: 04/04/11 STATUS: Open
JOB: OR138W: Dodge Cr/Calapooya Cr (#201062) CLOSED:
Elkton Sutherlin Hwy MP 20.74 C.O. #: N/A
to MP 2_2-22 TRACK#:  N/A
Sutherlin, OR
SENT TO:

Oregon Dept. of Transportation
3500 NW Stewart Parkway
Roseburg, OR 97470

Ted Paselk

ITEM # DESCRIPTl_ON PRIORITY i STATUS

00001 Drilled Shaft Submittal Normal Open

00002 Paving Submittal Normal Open

NOTES: Including paving QC
RECEIVED
Office of Project Manager
Crew 3830

MAR 15 2011
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INLAND FOURDATION
SRECIALTIES

Iniand Foundation Specialties
A Division of infand Crane inc

PO Box 5313
Boise, ID 83705
Phone: 208.367.1699
Fax: 208,343.8534
Oregon CCB# 114951

www.inlandfoundationspeciallies.com

Transmittal # 1027-1

PROJECT: OR138: Dodge Cr/ Calapooya Cr

DATE: 3/11/2011

T0: Bjorn Miller REF: Dirilled Shaft Submittal
WE ARE SENDING: SUBMITTED FOR: ACTION TAKEN:
1 Shop Drawings X Approval O Approved as Submitted
I Letter B Your Use O Approved as Noted
O Prints 8 As Requested O Returned After Loan
0 Change Order O Review and Comment O Resubmit
O Plans O Submit
X Submittal SENT VIA: O Returned
3 Specifications X Aittached O Returned for Corrections
O Other: O Separate Cover Via: O Bids Due:
DESCRIPTION:
Bjorn,

Attached is the drilled shaft submittal. We will be submitting the drilled shaft concrete mix design as an
amendment. Let me know if you have any questions.

Thanks,

Tyler Haener
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Intand Foundation Specialties

SPECIALTIES

INLAND FOUNDATION

A Division of infand Crane Inc
PO Box 5313
Boise, ID 83705
FPhone: 208.367.1699
Fax: 208.343.8534
Oregon CCB# 114951
www.inlandfoundationspecialties.com

Section 00512 — Drilled Shafts

Specialty Contractor — Inland Foundation Specialties

Project — OR138W: Dodge Cr/Calapooya Cr Bridge Replacements
Oregon Department of Transportation

Location — Calapooya Creek Bridge — OR138

General Contractor — Concrete Enterprises

Submittals:

00512.30 Personnel Qualifications
¢ Project Reference List {See Appendix A)

® On-Site Supervisor {(See Appendix B)

On-site supervisors, one or more of the following Keith House, Levi Goins,
Terry Lehto, Brent Reinde! or Dustin Crea.

Keith House has aver 40 years construction experience with 8 years of drilled
shaft construction experience. Keith has drilled shafts ranging from 18"
diameter to 120" diameter and depths up to 125,

Levi Goins has over 9 years experience as a drill rig operator and dritled shaft
construction supervisor. Levi has drilied shafts ranging from 2’ diameter to
10’ diameter and depths exceeding 100°. Levi has experience in placing rebar
cages and concrete on almost all of the drilled shaft jobs he has performed.

Terry Lehto has over 8 years experience as a driil rig operator and drilled
shaft construction supervisor. Terry has drilled shafts ranging from 2’
diameter to 8’ diameter and depths exceeding 80’. Terry has experience in
placing rebar cages and concrete on almost all of the drilled shaft jobs.he has
performed.

" Diiling = Piling -+ Shoring




Dustin Crea has over 7 years experience as a drill rig operator and drilled
shaft construction supervisor. Dustin has drilled shafts ranging from 2’
diameter to 8’ diameter and depths exceeding 80'. Additionally he has
experience in piacing rebar cases and concrete on the jobs he has performed.

Drill Rig Operators (See Appendix B}

Keith House has over 40 years construction experience with 10 years of
drilled shaft construction experience. Keith has drilled shafts ranging from 2’
diameter to 10" diameter and depths exceeding 125’. Keith has experience in
placing rebar cages and concrete on almost all of the dritled shaft jobs he has
performed.

Levi Goins has over 9 years experience as a drill rig operator and drilied shaft
construction supervisor. ‘Levi has drilled shafts ranging from 2’ diameter to
10’ diameter and depths exceeding 100’. Levi has experience in placing rebar
cages and concrete on almost all of the drilled shaft jobs he has performed.

Terry Lehto has over 8 years experience as a drill rig operator and drilled
shaft construction supervisor, Terry has drilled shafts ranging from 2’
diameter to 8’ diameter and depths exceeding 80’. Terry has experience in
placing rebar cages and concrete on almost all of the drilled shaft jobs he has
performed.

Brent Reindel has over 5 years drilled shaft experience and 2 years
experience as a drill rig operator. Brent has drilled shafts ranging from 2’
diameter to 8’ diameter and depths exceeding 80’. Brent has experience in
placing rebar cages and concrete on almost all of the drilled shaft jobs he has
performed.

Dustin Crea has over 7 years experience as a drill rig operator and drilled
shaft construction supervisor. Dustin has drilled shafts ranging from 2’
diameter to 8’ diameter and depths exceeding 8¢’. Dustin has experience in
placing rebar cages and corncrete on almost all of the drilled shaft jobs he has
performed.

00512.40 Submittals

(a) Drilled Shaft Installation Plan

Drilled Shaft Sequence:




IFS would install the Bent 2 drilled shaft after access to the shaft has been
constructed. The shaft will be constructed during the in-water work period.

Equipment Suitability: {See Appendix C)

IFS proposes to use a Casagrande B180 or B250 hydraulic track mounted drill rig,
or similar sized machine. The drill will have adequate torque and down pressure
to drill through the gravel, silt, sand, and mudstone as indicated in the boring
logs. ‘A variety of drill tooling may be implemented including the following: dirt
augers, rock augers, coring barrels, cleaning buckets and flat pans. A service
truck with a torch, welder and variety of tools will also be on the jobsite. A crane
and vibratory hammer will also be on the jobsite.

Shaft Excavation Methods:

Shaft excavation will be performed by conventional rotary methods. Various
tools such as augers, core barrels and cleanout buckets will be used to drill the
soil and rock. The final cleanout will be performed by using a flat pan or
cleanout bucket to remove loose material from the bottom of the shaft. IFS may
choose to use an air [ift method to clean the bottom of the shaft. If voids are
present between the permanent casing and the surrounding soil, drill spoils,
leancrete or concrete will be placed to fill the voids. Water displaced by
concrete during the shaft pour will be pumped off the top of the shaft to a
containment area provided by the others. Drilled shaft spoils disposal will be
handled by others. '

Shaft Stability:

The permanent casing will be used for shaft stability for concrete placement. IFS
will use temporary casing and/or slurry to ensure shaft stability in loose
materials as necessary. Due to the high rock elevation, it is not anticipated that
slurry will be needed for this project.

Drilling Slurry: {See Appendix D for Slurry Data)
IFS does not anticipate the need for slurry drilling on this project. However, if
needed, IFS is able to perform slurry drilling. If slurry is needed, IFS will us water

or Slurry Pro CDP, synthetic polymer slurry.

Slurry QC Plan: (See Appendix D for Slurry Data)

IFS does not anticipate the need for slurry drilling on this project. If slurry is
needed, the properties and tests will be used as recommended by the slurry



manufacturer. Technical assistance will be provided by John Tuttle 661-212-
1223. All of the drill operators submitted above have been trained by the
synthetic sturry manufacturer in the proper use of synthetic slurry.

Reinfarcing Steel:

The supply and assembly of the rebar cage with the CSL tubes is by others. The
assembled rebar cage will be picked with the use of a crane or the drill rig. Once
the cage is vertical, internal supports would be removed. Centralizers will be
used to align the cage in the center of the shaft, centralizers are by others. The
cage will be supported by chains and binders from the permanent or temporary
casing. IFS would propose, as an option, setting the rebar cage on feet. These
feet would consist of a carbon steel pipe of adequate size to slip over a verticaf
bar. This pipe would have a metal pad on one end and a piece of rebar material
would be installed inside this pipe to provide the proper clearance for the rebar
cage above the shaft bottom. This foot assembly would be secured to the cage
with tie wire.

Material Conformance:

The permanent casing will be new domestic steel meeting the requirements of
ASTM A36. The certifications will be submitted when the casing is delivered to
the site.

The drilled shaft concrete mix design will be submitted at a later date as an
amendment to this submittal.

Concrete Placement:

If the shaft is dry, IFS will free-fall the concrete without the use of a tremie as
allowed by the specifications. If the shaft is wet, IFS will truck chute or pump the
concrete to the hopper of the 10" steel tremie pipe. The bottom of the tremie
pipe will be placed approximately 12" from the bottom of the shaft. Concrete
will be poured from the bottom of the shaft to the top of the construction joint.
If the head pressure from the concrete causes the tremie to backup, IFS will
slowly raise the tremie pipe until the concrete will flow through the tremie pipe.
The tremie pipe will not be removed from the concrete that is poured and will
always have at least 5 ft. of penetration into the fresh concrete. If there is water
in the shaft, IFS will use a seal {pig) in the tremie pipe to prevent water mixing
and segregation during the initial charge with the first load of concrete. During
under water placement, IFS will pump water off the top of the fresh placed
concrete to prevent overflowing. IFS will pump to a containment area provided
by others. Grout placement in the crosshole sonic logging test access tubes will
be by others.



Permanent and Temporary Casing Installation and Removal:

Temporary casing shoring may be installed for stream isolation and containment.
The casing shoring would be between 9’ diameter and 12’ diameter by
approximately 14’ in length. The casing shoring would be driven using the drill or
a vibratory hammer down to approximately elevation 364.40 or when a seal is
established.

The permanent casing will be between 8’6" diameter and 8’ diameter by

approximately 7' 8" in length. The permanent casing will be installed by the
crane, vibratory hammer or drill.

CSL Testing:

CSL testing will be performed by others,

Confinement Methods:

Confinement methods will be handled by others. Casing shoring may be used to
isolate drilling activities from the stream. Drilling fluids will be pumped thru
continuous hose/piping to a containment area provided by others. Disposal of
these materials are by others. Spoils will be deposited adjacent to the drili rig
and contained by others.

Protecting Existing Structures:

Permanent casing will be installed in the upper portions of the shaft providing
shaft stability. Existing structures will be visually monitored for negative impacts
due to drilling operations. If existing structures are negatively impacted by
drilling operations, operations will be stopped until a resolution is reached.




Appendix A

Project Reference List
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Appendix B

Personnel Experience



Keith House — 40 Years Experience: On Site Supervisor/Operator/Owner

Newport Bridge — Bend, OR — Drilled Shafis

Gettings Creek — Lane County, OR — Drilled Shafts

Roberts Creek — Douglas County, OR — Drilled Shafts

Coast Fork Bridge — Eugene, OR — T’ Diameter Drilled Shafts
I-5 Sutherlin-Roseburg Bridges — Douglas County, OR — Pre-Drilling
Arco West Project — Butie County, ID — Drilled Shafts

Lusk Street — Boise, ID — Jackshaft Drilling

US 97 Spring Creek Hill — Chiloquin, OR — Drilled Shaft Concrete
Spencer Bridge — Klamath County, OR — Drilled Shafts

Bear Creek — Medford, OR — Drilled Shafts

Valley Chapel Rd Bridge — Spangle, WA — Drilled Shafts
Newsome Bridge — Post, OR — Drilled Shafts

West Valley Medical Center — Caldwell, ID — Jackshaft Drilling
West Valley Medical Center — Caldwell, ID — Drilled Shafts
Bliss Rest Area — Bliss, ID — Drilled Shafts

St. Alphonsus — Boise, ID — Drilled Piers, Structural Steel

[-5 Row River — Cottage Grove, OR — Drilled Shafts

Clark Fork — E. of Clark Fork, ID — Drilled Shaft Walls

Tower Tek — Dusty, WA — Drilled Shafts

Idaho Power — Mildrose Substation — Drilled Shafts

Idaho Power — Vallivue Substation — Driiled Shafts

Idaho Power — Boulder Tap — Drilled Shafts

Levi Goins — 9 Years Experience: On Site Supervisor/Operator

Newport Bridge — Bend, OR — Drilled Shafts

Coast Fork Bridge — Eugene, OR — T’ Diameter Drilled Shafts
T-Mobile Foundation — Boise, ID — Drilled Shafts

Glenwood & State — Boise, ID — Foundation Pole Drilling
Idaho Power — Nampa Substation — Drilled Shafts

Arco West Project — Butte County, ID — Drilled Shafts

10" & Bannock — Boise, ID — Drilled Shafts

US 97 Spring Creek Hill — Chiloquin, OR ~ Drilled Shaft Concrete
Beaver Creek Bridge — Astoria, OR — Drilled Shafts

Eagle Ballantyne — Eagle, ID - Drilled Shafis

Newsome Bridge — Post, OR — Drilled Shafis

Thyssen Krupp Elevator — Meridian, ID — Jackshaft Drilling

IFS



Levi Goins Continued:

Thyssen Krupp Elevator — Boise, ID — Jackshaft Drilling
West Valley Medical Center — Caldwell, ID — Jackshaft Drilling
West Valley Medical Center — Caldwell, ID — Drilled Shafts
Bliss Rest Area — Bliss, ID — Drilled Shafts

St. Alphonsus — Boise, ID — Drilled Piers, Structural Steel
1-5 Row River — Cottage Grove, OR — Drilled Shafis
Marriott — Boise, ID — Jackshaft Drilling

Clark Fork — E. of Clark Fork, ID — Drilled Shaft Walls
Tower Tek ~ Dusty, WA — Drilled Shafts

Idaho Power — Mildrose Substation — Drilled Shafts

Idaho Power — Vallivue Substation — Drilled Shafts

Idaho Power — Boulder Tap — Drilled Shafts

Terry Lehto — 21 Years Experience: On Site Supervisor/Operator

T-Mobile Foundation — Boise, ID — Drilled Shafts

Glenwood & State — Boise, ID — Foundation Pole Drilling

Idaho Power — Nampa Substation — Drilled Shafts

Title One — Nampa, ID — Jackshaft Drilling

Verizon Water Tank — Caldwell, ID — Drilled Piers

Cloverdale & Overland — Boise, ID — Drilled Shafts

10" & Bannock — Boise, ID — Drilled Shafis

US 97 Spring Creek Hill — Chiloquin, OR — Drilled Shaft Concrete
Beaver Creek Bridge — Astoria, OR — Drilled Shafts

I-84 Lamar Ad — Boise, ID — Drilled Shafts

Eagle Ballantyne — Eagle, ID — Drilled Shafts

Thyssen Krupp Elveator — Sun Valley, ID — Jackshaft Drilling
Newsome Bridge — Post, OR — Drilled Shafts

Thyssen Krupp Elevator — Meridian, ID — Jackshaft Drilling
Thyssen Krupp Elevator — Boise, ID — Jackshaft Drilling

West Valley Medical Center — Caldwell, ID — Jackshaft Drilling
St. Alphonsus ~ Boise, ID — Drilled Piers, Structural Steel

I-5 Row River — Cottage Grove, OR — Drilled Shafts

IFS



Brent Reindel — 5 Years Experience: 2 Years Experience as Operator

Savage Rapids Dam — Rouge Valley, OR ~ Drilled Shafts
1-205 Light Rail — Portland, OR - Drilled Shafts
Redmond Mainline ~ Redmond, OR — Drilled Shafts
Yambhill River Bridges — Yamhill, OR — Drilled Shafts
Sprauge River — Eugene, OR — Drilled Shafts

OR 58 — Eugene, OR — Drilled Shafts

I-5 Creek & County — Central Point, OR — Drilled Shafts
London Rd. — Eugene, OR — Drilied Shafis

Elk Creek to Hardscrabble — Elkton, OR — Drilled Shafis
Weaver Rd. Bundle — Ridle, OR — Drilled Shafis

Beaver Creek, Beaver, OR — Drilled Shafts

Dustin Crea — 4 Years Experience: 2 Years Experience as Operator

Savage Rapids Dam — Rouge Valley, OR — Drilled Shafts
BYU — Rexburg, ID — Drilled Shafts

Worley N. — Worley, ID — Drilled Shafts

Crescent Rim — Boise, ID — Drilled Shafts

Cell Foundation — Boise, ID — Drilled Shafts

Burley Dewatering Wells - Burley, ID — Drilled Shafts

Capital Building — Boise, ID — Drilled Shafts

Rogue River — Central Point, OR — Drilled Shafis
Underground Parking Garage — Sun valley, ID — Drilled Shafts
Sound Wall — Boise, ID — Drilled Shafts

IFS
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Drill Rig Specifications
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Ross Brothers & Co,, Inc.
Medford, Oregon
503-393-5885 This project consisted of drilling a total of 8 shafts on two bridges. The
Terrance Hill shafts are approximately 45’ deep and 7’ diameter. 8’ diameter temporary

IF$-0608 {7'& 8 B180 I-5 Seven Oaks Interchange 503-841-7614 casing was installed to facilitate drilling a 7' diameter rock socket. Sept 2008
James W. Fowler Co.
12775 Westview Drive
Dallas, Oregon 97338 This project consists of Drilling (83 L.F) of 90” diameter drilled shafts. Also
503-623-5373 furnishing and placing all the concrete. Furnishing and place 43 Ln. Ft. of

IFS-0706 {7.5" B250 John Day OR Kimberly Bridge  [Matt Fisher Permanent Casing. Oct 2007
South Corridor Constructors
9000 SE Fuller Road This project consisted of drilling (326 L.F), {(85.5 L.F) 96“ diameter, (128.6
Portland, OR 97086 L.F) 102 diameter, and {184.2 L.F} 108" diameter .In addition, IFS

B250 & {1-205 LRT Extension Portland, |503-777-1495% furnished and placed over 200 Ln. Ft. of permanent transition casing and

IFS-0702 |38 B18G OR Chip Hauser all the drilled shaft concrete. : Jun 2007
CP Construction
225 Driver Valley Road
Qakland, OR 97462
541-459-3958

IF5-0729 |8' B250 OR-38 Elk Hardscrabble Todd Carson The project included 41 Ln. Ft. of 96” diameter drilled shafts. Apr 2008
Scarsella Bros in¢.
PO Box 68697 This project consisted of instaliing 4, 6 & 8 diameter drilled shafts ranging
Seattle, WA 98168-0697 in depth from 35 to 80 ft. An oscillator was used on a & shaft, 78" deep

IF5-0819 |8 B180 I-5 Grand Mound to Maytown  [253-872-7173 that couid not be completed with the use of a vibratory hammer. Aug 2010

This project consisted of the installation of 3 each 5 ft. diameter shafts

Slayden Construction Group Inc. covering 3 separate phases of construction. The shafts ranged In depth
Roger Silbernigel from 18 to 21 ft. with a minimum of a 10 ft. long rock sockets. Soil
PO Box 247 conditions and water levels varied resulting in a combination of wet and
Stayton, OR 97383 dry pours for the concrete and all shafts required the installation of

IFS-0907 |18 B180 I-5 Elkhead Road, Knowles Creek{503-769-1969 permanent CMP's to allow columns to be completed. Jun 2010

10regon State Bridge This project consisted of installing 1 each 8 ft. diameter shaft,

Craig Gries approximately 20 ft. long. The site conditions required the instailation of a
PO Box 310 temporary casing at the top of shaft for shaft stabilization. Also included
Stayton, OR 97383 was 1 each 5 ft. diameter shaft of approximate 12 ft. of rock socket. Both

IFS-1001 {8 B250 Siusiaw/Custin Creek Bridges (503) 767-6722 shiafts were poured wet with the use of a tremie pipe. July 2010




D.L Edmonson
71441 Summerville Rd.
Summerville, OR 97876

The scope of this project included the installation of 4 each drilled shafts
with shaft engths of 80 -83 ft. This project site was very limited for access
with the existing roadway remaining in service and bounded with the river,
power [ines and the railroad. This project was completed with the use of
an oscillator to advance and extract the temporary casing and conventional
rotary drilling inside the temporary casing for solls excavation. Permanent
CMP casings at the top of these shafts were installed 1o allow the
installation of the bridge columns. Soll conditfons varied from sand, silt,
cobbles, boulders and high plasticity clays. Water table varied between 6-
12' below grade requiring all concrete to be placed with a tremie pipe

iF5-1010 |8' B250 OR82 Grande Ronde RR {541) 534-6795 system. Jan 2011
tdzho Construction Co,, Inc.
3779 N 3400 E
Kimberly, Idaho 83341
IFS-0902 [8.5'&5' |B250 Topaz Bridge, {daho 208-423-4162 Installed 6' & 8.5' diameter drilled shafts at depth from 35 to 80" current
The project consisted of 2 phases; each phase included 19 drilled shafts, 38
McAlvain Construction, Inc. total. The drilled shafts consisted of a 9 diameter outer casing (shoring
Harry Allen casing) to a depth of 15", The inner shaft was 8’ diameter to a depth of 40,
5559 W Gowen Rd Concrete was placed to 15, using a vibratory hammer the 8’ diameter
Boise Airport Terminal Elevated |Boise, ID 83705 casing was extracted. At 15 {construction joint) the bridge column was
ICl 2130 ;9 B250 Roadway Project 208-362-2125 constructed with the 9 outer casing removed once concrete was piaced.
Two phase weork for construction of Row River Bridge in Cottage Grove, OR.
Inland Foundation Specialties scope of work included 4 each 7* diameter
drilled shafts about 55' deep each. The soil conditions included a very
dense silty clays, gravel, and weathered bedrock. Each shaft required a 4
meter rock socket into the bedrock. Slurry drilling was anticipated but
proved to not be necessary. Permanent casing (8" Diam.} was used around
Concrete Enterprises Inc. the construction joint to provide a water stop and water pressure plug
PO Box 513 because the construction joint was below water level. Above the
Stayton, OR 97383 permanent casing, temporary casing was used to keep out water and loose
IF5-0408 |7 B250 Row River, Cottage Grove, OR  {503-769-8502 materials,
Holm I Inc.
PO Box 453 This project consisted of drilling a 6’ diameter shaft 70" deep with an outer
Stayton OR 97383 casing diameter of 7', The shaft was drilled through river rock, sand and
IFS-0617 |6' B250 Calapooia River Bridge 503-769-2649 clays,

Aug 2006
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KB Technologies Ltd
Standard Operating Procedures for
Bored Pile Excavation

(The information provided below is for a typical non-challenging site. Every site will require specific
parameters and optimization of recommendations presented below)

. BACKGROUND

KB Technologies, Ltd has been requested to supply its SlurryPros CDP= Dry-Vinyi~ Earth
Stabilization System for soil stabilization on various projects. All sites present different challenges
and situations that can require unique solutions. Below is a general guideline, which should be
followed to help ensure successful sites.

il. SITE CONDITIONS
Unusual site conditions can arise in which case the recommendations from KB site personnel
must always be foliowed.

lil. Key Equipment and Procedures Required for Proper Use of the SlurryPro CDP System
Due to unique characteristics of the dry vinyl polymer system Shurry Pros CDPw, several
operational issues will have a major impact on the overall effectiveness of the Slurry Pro System.
They are as follows:

* Augers and drilling buckets need to have a minimum of 1.5 inches clearance from the side of
the casing and excavation walls on all sides. This can be achieved by decreasing the bucket

or auger flight size and by adding 1.5 inches or greater, dependent on the tools diameter,
over-cut tooth around the sides of the bucket or auger flights. if the 1.5 inches minimum
clearance is not met, collapse of the excavated pile is highly likely due to suction or piston
effects created by the excavation tools. If a drilling bucket is utilized it should be slightly

tapered from the bottom of the bucket to the top to assist with suction relief. The “excavation
tool” must also be slowly placed into the pile and stowly withdrawn from the pile. Quickly
entering or exiting the pile could result in sudden collapse. KB Technologies will design and
sell proper digging augers upon request with appropriate notice.

= Augers are highly preferred for drilling vs. buckets. Augers can drill faster and waste
significantly less slurry than a bucket. When drilling with the auger the operator must torque
down, or apply crowd, as he is slowly cutting into the earth. This process is analogous to the
principals involved with opening a bottle of wine with a corkscrew. The operator should not
simply spin the auger into the soil. The operator must also take care when breaking the load
from the bottom of the excavation. If the auger sticks he should slowly rotate backwards

while ifting. If the slurry column rises with the auger continue to counter rotate slowly untii the
slurry level has re-stabilized and is no longer being lifted with the auger. Once the loaded

auger has been broken from the bottom of the pile the operator should slowly bring the auger

to the surface while rotating slowly forward. KB Technologies will be happy to assist in the
selection of a proper auger design and size as well as provide schematics for modification of
this auger for optimum use under slurry.

* A minimum of 2.5 meters of head pressure must be maintained above a fresh water table at
all times. Is seawater is present then the slurry specific gravity must be increased accordingly of
the minimum head pressure must typically be increased a minimum of 1 meter for every 10
meters excavated.

= If the water table is greater than a few meters from the surface and the piece of casing utilized
does not extend to the water table, the siurry level should be maintained at a minimum of 1
meter above the bottom of the casing unless otherwise determined on-site.



= Proper vented or slightly undersized clean-out buckets should be on site and utilized on each
pile to remove any sediment or remaining loose soil from the bottom of the pile. Clean-out
passes with a properly designed clean-out bucket should continue until the sand content,

taken with a proper bottom hole sampler approximately three feet from the bottom of the pile,
reads less than 1% entrained sand (or as specified) by the standard AP| Sand Content Test
Method where wash water is substituted with chlorine bleach or muriatic acid. A weak solution
of SlurryPro MPA, one part MPA to forty parts water be delivered to the bottom of the pile in

two gallon zip lock bags with rocks placed in the bag or bags and a few small holes pocked in
each bag to assist in product distribution. The clean-out bucket should then be lowered and
slowly rotated to break the MPA bags. The bucket should then be slowly rotated as it is raised
and lowered approximately 3 meters off the bottom of the excavation. The bucket should then
be rested on the bottom of the excavation for a few minutes allowing the MPA solution
adequate time fo react with the fines on the bottom of the excavation. The clean-out bite

should then be taken. If the fluid still does not meet the sand content specification repeat the
above procedure adding more dilute MPA solution in bags. KB Technologies will design

and sell proper cleanout buckets upon request with appropriate notice.

= Aslurry overflow system should be provided for material displaced by the Kelly bar aliowing
for continuity of hydrostatic pressure throughout the drilling operation. KB Technologies will be
happy to provide schematics for this system.

* All pumps for moving slurry should preferably be diaphragm pumps. Centrifugal pumps under
four inch diameter or larger pumps with close tolerance impellers can damage the slurry
lowering viscosity and thereby increasing consumption of SlurryPro CDP. Back pressure is a
key element of the diaphragm pump based operation, as all lines should be controlled from the
excavation hole by a valve. Closing this valve causes the line to buitd pressure which when
-adequate, from 7 to 10 bars depending on the size of the pumps utilized, causes the pump to
automatically shut down. Slurry transfer lines should be 4 or 6 inch lines rated to a minimum of
10 bars. KB Technologies will sell proper pumps and valves upon request with
appropriate notice.

= A proper mix tank and materials addition system with a product addition pan or eductor shall
be used for intraduction of KB products. The mix tank may be either air agitated or paddle
mixed at low rpm, i.e. 40 to 80 rpm. Regardless of which mixing method is chosen it must
agitate the entire area of the tank to keep polymer from accumulating on the bottom of each
tank. KB Technologies can assist with design of these facilities.

* The project must have an adequate supply of fresh or ProTek treated water. The water must
be supplied under high pressure capable of filling a large storage tank in several minutes. If a
water source of this type is not available storage tanks should be dedicated to the storage of
water. The water source should also be left supplying these storage tanks so they are full at all
times. Should seawater or brackish water be used as the slurry make-up water a specialized
water intake tank will be required. KB Technologies can assist with design of these
facilities.

* The project must have storage facilities capable of holding one and a haif times the quantity of
slurry required in the field for the fargest quantity of excavations open at one time.

= All product storage tanks should be either air agitated or paddle mixed at low rpm, i.e. 40 to 80
rpmt. KB Technologies can assist with design of these facilities.

= All product sedimentation tanks should be horizontal open fop tanks with sides low enough to
allow occasional cleanout with a backhoe. Larger sedimentation tanks should be weird at the
center point of the tank between each of the narrow sides. KB Technologies can assist with
design of these facilities.

= Al product storage tanks and sedimentation tanks should be plumbed in such a way to allow
any individual tank to be isolated and independently pumped to any other storage tank, to the
slurry mix tank or to the excavation.

= The recaptured slurry from the excavations being poured should be transferred back fo the
sedimentation tanks via hose ar steel lines to ensure maximum recapture and recycle of the
slurry, Open pits and canals should not be used where slurry economics are of importance.

» Each drilling rig or grab and each mix plant should have its own set of slurry testing
equipment, i.e. a Marsh cup and funnel, a mud balance, pH indicator strips with a minimum of



4 color bands, sand content kit, and a proper boitom hole sampier.

= Ample quantities of all required KB products must always be on site.

* Proper adherence to KB Technologies’ recommendations and specifications shall be
maintained at all times. Slurry viscosity should always be maintained in excess of 65
seconds per quart (APl Marsh Funnel) or as recommended by a KB representative after
further on site experience is gained. Slurry Specific Gravity should not exceed 1.035
unless Weightlt and SandSeal are being used to increase the $.G. If Weightlt and
SandSeal are in use KB will specify by project the maximum $.G. to be allowed prior to
concrete placement. The slurry’s pH should always be maintained between 11.0 and
12.0 or as recommended by a KB representative after further on site experience is
gained. Sand content should not exceed 1.0% (or as specified) prior to concreting as
sampled from half a foot above the bottom of the excavation .

iV, MIXING INSTRUCTIONS

SlurryPro® CDP™

CDP should be mixed initially at a minimum rate of 1.7 Ibs/yds (8.3 Ibs/1000 gallons) of 11.0 - 12.0
pH water. This should preferably be done in the mixing tank and not at the point of excavation.
Additional CDP may also be intraduced at the point of excavation. The addition at the hole
provides the following benefits: an abundance of gels to control fluid loss; increased viscosity to
stabilize highly permeable soils; and immediate intervention in case of emergencies or other
atypical situations. If the need arises to add CDP at the point of excavation, please pour CDP
slowly info a stream of fluid running across the flights of the auger. Next reciprocate the auger
from the top of the hole to the bottom while rotating slowly to assist in proper agitation, Avoid the
agglomeration of CDP info “white gel balls” in the slurry. Feeding CDP too quickly with lack of
proper agitation causes these. Any CDP in this form has been wasted. The slurry viscosity should
never be allowed to drop below 65 seconds per quart regardiess of what type of soil is being
excavated.

ProTeke 100

ProTek 100 is used in order to enhance CDP’s effectiveness. The general guidelines for adding
ProTek 100 are add the product slowly in 2 to 5 gallon increments into the make-up water or
recycled siurry until the pH reaches 11 to 12. Once the fluid is at a pH of 11 to 12 your make-up

- water or slurry is ready for addition of fresh CDP or reuse. You must continue to check the pH on
a frequent basis at the excavation as this material is consumed as drilling progresses. It is best to
check the pH every 10 to 14 feet of drilled progression. Additionally, the pH should be checked if
the slurry appears to be thinning in viscosity or fluid loss increases within the excavation.
Because ProTek 100 is a homogeneous fiquid mixing can be done simply pouring it into the slurry
either at the excavation or at the slurry plant. ProTek 100 is corrosive in nature so you should
avoid getting this material on your skin or in your eyes.

SlurryPro LA-1™

-SlurryPro LA-1 is used in order to enhance CDP's effectiveness. The general guidelines for
adding SlurryPro LA-1 are add the product slowly in 5 to 10 galion increments into recycled slurry
or directly to the slurry in the excavation until the desired properties are reached. When used to
assist in stabilizing a sloughing sidewall “bombs” of full strength LA-1 should be added, broken
-and distributed within the affected area. Immediately after the addition and distribution of LA-1 a
“bomb” of dilute MPA is added, broken, and distributed in the affected area. When breaking
“bombs” of LA-1 and dilute MPA the auger or bucket should be slowly counter rotated forcing the
slurry out against the excavation sidewalls. When this procedure does not complétely stabilize the
sidewall KB's InstaFreeze System should be immediately applied.

KobbleBloke
KabbleBiok is a specialized fluid loss additive for use in the SturryPro System. KobbleBlok can
shut off fluid loss in very porous environments, such as cobbles and boulders. It should be



incorporated into a SlurryPro Systern when SlurryPro MPA will not provide sufficient control of
fluid migration into the sidewalls. The general guidelines for adding KobbleBlok are; add the
product directly to the slurry in the excavation until the desired fluid loss control is reached.

SandSeals _
SandSeale is a specialized fluid loss additive for use in the SlurryPro System. SandSeal does not
alter the systern’s viscosity, as do traditional fluid loss agents such as starches, cellulosics, or
bentonite. The general guidelines for adding SandSeal are; add the product slowly in 20 to 50
pound increments into recycled slurry or directly to the slurry in the excavation until the desired
effect is achieved.

SlurryPro MPA™

MPA acts as a catalyst for the vinyl polymer CDP and should be used in dilute form at a ratio of
approximately one to ten parts MPA to ninety-nine to ninety parts water. This dilute MPA solution
should be slowly added to the stream of water or slurry entering the excavation or added in the
form of a "bomb” directly to the slurry in the pile that is being excavated. “Bombs” of dilute MPA
should be added whenever wall instability is noted and at the bottom of an excavation to assist
with clean-out. When used to assist in stabilizing a sloughing sidewall, the dilute MPA "bomb”
should be added immediately after “bombs” of full strength LA-1 are added, broken and
distributed within the slurry column. When breaking “bombs” of LA-1 and dilute MPA the auger or
bucket should be slowly counter rotated forcing the slurry out against the excavation sidewalls.
When this procedure does not completely stabilize the sidewail KB’s InstaFreeze System should
be immediately applied.

Prior to and during pile completion and cleanout a weak solution of SlurryPro MPA, one to ten
parts MPA to ninety-nine to ninety parts water should be delivered to the bottom of the pile in two
gallon zip lock bags with rocks placed in the bag or bags and a few small holes poked in each
bag to assist in product distribution. The clean-out bucket should then be lowered and slowly
rotated to break the MPA bags. The bucket should then be slowly rotated as it is raised and
lowered approximately 10 feet off the bottom of the excavation. The bucket should then be rested
on the bottom of the excavation for a few minutes allowing the MPA solution adequate time to
react with the fines on the boltom of the excavation. The clean-out bite should then be taken. If
the fluid still does not meet the sand content specification, repeat the above procedure adding
more dilute MPA solution in bags. Please note the overuse of MPA can result in dramatically
decreasing the viscosity of the slurry, thereby increasing the consumption of CDP in the pile.

Weightlte

Weightlt is a specialized densification additive for use in the SlurryPro System. Weightlt does nat
add solids to the system, as do traditional weighting agents such as barite and hematite. The
general guidelines for adding Weighiit are; add the product slowly in 5 to 10 galion increments
into recycled slurry or directly to the slurry in the excavation until the desired specific gravity is
reached.

InstaFreezes

InstaFreeze is a specialized solidification additive for use in the SlurryPro System. InstaFreeze
works in conjunction with KobbieBlok and the SlurryPro Vinyl System to create a low compressive
strength polymeric grout virtually instantaneously. The effects of InstaFreeze can be controlled for
solidification and grouting of the excavation walls or for spot solidification of an entire area of
slurry within the excavation, or for complete solidification of the slurry in the excavation. Spot
solidification can be very beneficial when obstructions are encountered or utilities are broken
causing the loss of slurry. The general guidelines for adding InstaFreeze are; add the product
directly to the slurry in the excavation until the desired effects are achieved.



V. KEY INDICATORS

Marsh Funnel Viscosity

The viscosity of the slurry should not fall below 60 seconds. In certain areas, such as sandy
areas, a viscosity of greater than 100 may be required in extreme formations to prevent
significant fluid loss and provide proper soll stabilization.

pH

The pH range for the shurry should be maintained hetween above11.0 and below 12.0. CDP's
effectiveness may be reduced, as the pH drops below 11.0 therefore, always be conscious of the
slurry’s pH.

Density

The specific gravity range for the slurry should be maintained between 1.01 to 1.035 under
narmal operating conditions. If low hydrostatic conditions are encountered where the water table
Is less than 2.5 meters beneath the slurry level, the specific gravity should be increased as
required using Weightlt or a combination of Weightlt and SandSeal.

Sand Content

Sand content should be checked regularly, especialiy prior to the placement of concrete. A sand
content of .5% to 2% is approptiate for most drilled shaft operations; if sand content is over
acceptable levels, make additional clean-out runs to reduce this property.

VI. SLURRY SAMPLING & RECORD KEEPING

The slurry should be checked for pH and viscosity four times in the tank farm:
= immediately after receiving the slurry back from the pile

= as fresh CDP and ProTek 100 are introduced at the mix tank

= just prior fo the slurry being discharged to the storage tanks

* just prior fo the slurry being discharged to the point of excavation

The pH and viscosity should also be checked at the pile:

= after every 4 meters of excavated earth, or as dictated by local regulations
= Just prior o setting the cage

= prior to leaving a pile open over night or during a stoppage

» prior {o resuming excavation operations following a stoppage

The siurry should be checked for specific gravity three times in the tank farm:
*  immediately after receiving the slurry back from the pile

* as fresh CDP and ProTek 100 are introduced at the mix tank

* just prior to the slurry being discharged to the point of excavation

The specific gravity should also be checked at the pile:

» after every 4 meters of excavated earth, or as dictated by local regulations
= just prior to sefting the cage

*» prior to leaving a pile open over night or during a stoppage

» prior to resuming excavation operations following a stoppage

The sand content should be checked at the pile:

= after every 4 meters of excavated earth, or as dictated by local regulations
= just prior to setting the cage from a couple of feet off the bottom of the pile
= just prior to setting the cage from the middle of the bottom of the pile

Proper concrete records on stump and the pour should be kept at all times. Charting of the



concrete rise vs. the quantity of concrete delivered vs. time into the pour should be done for each
excavation. All of this should be documented and kept in an organized manner for QA/QC
purposes and to assist in trouble shooting, if the need arises.

Disclaimer

The information in this bulletin is given in good faith and is accurate to the best of our knowledge.
Because we can neither anticipate nor control the different conditions under which this
infermation and our products are used, we make no warranty of performance, expressed or
implied, Typical properties given herein are not specifications. Qur policy is to continually review
product formulations and manufacturing to assure technical suitability and cost-effectiveness.
Product characteristics are subject to change without notice. Users of our products are
responsible for compliance with government regulations and patent laws.

Thank you for your continued interest in KB Technologies and for the opportunity to assist you on
this project. Please call if you have any questions or require assistance or information | can be
reached through our principal offices in Houston, TX at (281) 880-7505.

Sincerely,

KB Technologies, Lid,
K. Gifford Goodhue
CEO/ Partner
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Material Safety Data Sheet: SlurryPro® CDP”

December 22, 2003

KB Technologies LLP
P. O. Box 680648
Houston, TX 77268-0648

Phone: (281) 880-7505, (800) 525-5237 Fax: (281) 895-0523 email: sales@kbtech.com

1. MATERIAL IDENTIFICATION

Product Name:
Chemical Family:

CAS Reg. No.:
Formula:

Emergency Phone No.:

SlurryPro® CDP™
Vinyl polymer

Proprietary
Proprigtary

(1) {281) 880-7505, (800) 525-5237

2. HAZARDOUS INGREDIENTS

Material or Component
No hazardous components

Wt % Hazard Data
NA

3. PHYSICAL DATA

Material is (at normal conditions): Solid

Appearance and Odor: White granular solid. Odorless.
pH: NA

Boiling Point: NA

Meiting Point: ND

Specific Gravity: 1.00-1.25 {(Water = 1.0}

Vapor Pressure: NA (mg Hg / 20°C)
Vapor Density: NA (Air = 1.0}

Solubility in Water: 1% (% by weight)

% Volatiles by Volume: ND (at 20°C)
Evaporation Rate: NA {Butyt Acetate = 1) (Ether = 1)
4. REACTIVITY DATA

Stability: Stable

Conditions to Avoid: NA

Incompatibility (materials to avoid):
Hazardous Decomposition Products:

Hazardous Polymerization:

Oxidizing agents - may cause exothermic reaction.
If incinerated at high temperature under controlied

conditions, thermal decomposition byproducts would include
low levels of carbon monoxide, carbon dioxide, various
nitrous oxides.

Will not oceur.

Revision Date: December 22, 2003 NR=Not Required NE=Nat Established NA=Not Applicable  ND=Not Determined
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MSDS SlurryPro® CDP™, December 22, 2003
Page 2 of 4

5. FIRE AND EXPLOSION DATA

Flash Peint:

Auto Ignition Temperature:
Flammable Limits in Air % by Volume:
Unusual Fire and Expiosion Hazards:

Mot flammable

ND

ND

See decomposition products

6. HEALTH HAZARD INFORMATION

Inhalation;

Ingestion:

Skin:

Eyes:

Permissible Concentration in Air:
Unusual Chronie Toxicity:

Dust may irritate respiratory tract,

May cause discomfort or gastrointestinal disturbance. Low oral toxicity.
May cause irritation, especially after prolonged or repeated contact.
Dust contact and solution contact may cause irritation.

None published for polymer.

None known.

7. EMERGENCY AND FIRST AID PROCEDURES

Inhalation:
Skin:
Eyes:

Ingestion:

Remove to fresh air. Apply mouthto-mouth artificial respiration if not
breathing. Get immediate medical attention,

Fiush with plenty of soap and water for at lsast 15 minutes. If irritation persists,
get medical attention,

Immediately flush with water, continuing for 15 minutes. Get medical

attention.

If conscious, immediately give 2 to 4 glasses of water. Get medical attention.

8. PERSONAL PROTECTIVE EQUIPMENT

Respiratory Protection:
Ventilation:
Eye & Face Protection;

Hands, Arms, & Body:

If dusty conditions are encountered, wear NIOSH approved dust respirator.
General room ventilation should be satisfacfory.

~ Safety glasses for normal handling conditions. Goggles when handiing solutions.

Do not wear contact lens.
Rubber gloves and full work clothing. Add protective (rubber) clothing if
splashing or repeated contact with solution is likely.

9. PRECAUTIONS & PROCEDURES

Fire Extinguishing Agents Recommended: Foam, carben dioxide, or dry chemical

Fire Extinguishing Agents to Avoid:
Special Fire Fighting Precautions:

Ventilation:

Water may cause extremely slippery conditions.

Wear self-contained breathing apparatus. Sclutions of product are
extremely slippery.

Locai exhaust if dusting occurs. Natural ventilation - adequate in
abeence of dust.

Revision Date: December 22, 2003 NR=Not Required NE=Not Established NA=Not Applicable  ND=Not Determinad



MSDS SlurryPro® CDP™, December 22, 2003
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9. PRECAUTIONS & PROCEDURES - Continued

Normal Handling:

Storage:
Spill or Leak {Always Wear
Personal Protective Equipment):

Speclal Precautions |
Procedures / Label Instructions:

Avoid contact with skin, eyes or clothing. Do not inhale dusts. Use
normal personal hygiene and housekeeping.
Store in a cool, dry place.

Sweep up or shovel into metal or plastic container. Immediately caver
with commercial or other available absorbent. Close and store as
above. Water may be used to complete cleaning. Large spili: Dike up
with same material. Mop up or pump Into same container and so forih.

Product solutions are extremely slippery.

10, ENVIRONMENTAL

Degradability / Aquatic Toxicity:

Octanol/Water Partition Coefficient:
Waste Disposal Methods:

RCRA Status of Unused Material if Discharged:
Hazardous Waste Number:

DOT Status:

Reportabie Quantity:

Threshold Planning Quantity:

Toxic Chemical Release Reporting:

EPA Hazard Ciassification Code:

In combination with UV light for 48 hours, the resuliing test solutions are
biodegradable in 38 days to at least 29% to <3,000 Daltons (size of
mass fragments) in a certified test study. The product is rated as a low
toxicity to fish, LC 50/96 hours is 357 mg/L to Brachydanio;
Bioaccumulaiion partition coefficient {Pow)=0; No potential to bio
accumulate. :

Not determinad

Dispose as non-hazardous solid waste in compliance with state, and
locat regulations. ’

Not a "Hazardous Wasts".

NA

Not regulated.

EPA 40 CFR 302 {CERCLA 102); NA

EPA 40 CFR 355 (SERA 311-304): NA

EPA 40 CFR 372 {SERA 311-313): NA

Acute - No; Chronic - No; Fire - No; Pressure - No;

Reactive - No
HMIS & NFPA Ratings: HMIS NFPA
Health 1 1
Flammability o 0
Reactivity 1 1
Special NA NA
NJTSRN - KBT -0001 Vinyl Resin Copolymer Water 7732-18-5

- The information and recommendations are offered for the user's consideration and examination, and it is the user's
responsibility {o satisfy itself that they are suitable and complete for its particular use. If buyer re-labels this product, legal
counsel should be consulted to insure proper health, safety, and other necessary informatfion is included on the container.
Seller provides no warranties, either expressed or implied, and assumes no responsibllity for the accuracy or completeness of

the data contained herein.

Revision Date: December 22, 2003 NR=Not Required NE=Not Established NA=Not Applicable  ND=Not Determined
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Revision Date: 1/20/04

Dear Customer:;

 am pleased to enclose environmental information on KB Internationals' flagship system,
the SlurryPro® CDP™ Vinyl Earth Stabilization System.

Regarding any questions you may have concerning a SlurryPro® CDP™ Vinyl System
formulation, this information is proprietary and patented. However, a SlurryPro CDP Vinyl
System can be classified as a vinyl-acrylamide, which falls under the general
classification of a polyacrylamide. Both the vinyl and acrylic precursors of the molecule
are non-hazardous and non-toxic. SlurryPro CDP's chemical classification is listed in the
U.S.A. EPA TSCA Manual under code 25085-02-3. | have included a copy of the TSCA
cover, infroduction and explanation sections, and page identifying CDP's structure as a
non-toxic substance as defined by the U.S.A. Environmental Protection Agency. | have
also included sections from the U.S.A. Federal Register Title 21 for use of chemical
compositions covering CDP's chemical structure in Sugar Refining, manufacture of paper
for food contact, and as food additives. All sections as well as the cover of The Federal
Register are included in this mailing.

To further elaborate on the environmental safety of the SlurryPro CDP Vinyt System, |
refer fo the sections in the Caltrans Submittal Book dealing with toxicity and
environmental issues. In the section titted “Guidelines for Product Disposal in California”,
By: Robert L. Judd, Jr, President of CAL-TECH Management Associates, evidence is
presented to Caltrans citing California Environmental Legislation on various materials
which clearly defines SlurryPro CDP as well as polyacrylamides as nen-hazardous and
non-toxic. It even cites that California has legistation allowing for direct discharge of these
materials to the environment. CAL-TECH Management Associates is a leading California
environmental consulting firm retained by KB to assist with all California and U.S.
regulatory and environmental issues.

Please find included a letter of confirmation from Caltrans citing KB's environmental and
toxicolagical package on SlurryPre CDP has been accepted. This acceptance is found
under Section 7 of Caltrans response to KB Technologies. This acceptance alfows KB
and its customers fo dispose of SlurryPro CDP as cited in The Calfrans Submiital Book.

The section entitled "Aquatic Bioassay Data on SlurryPro® CDP™", By: Thomas Mike] of
Aquatic Bioassay Consulting Labs, Inc. also clearly demonstrates under U.S.A,
Environmental Protection Agency protocol that CDP is a non-toxic material. Aquatic
Bioassay Consulfing Labs is an EPA approved testing center. All work conducted at
Aquatic Bicassay Consulting Labs must meet stringent EPA guidelines. The test cited in
the Caltrans Submiftal Book is the primary EPA toxicity screening test, If a material shows

The above information Is provided to in this document is for your and your Companies’ sole use. Reproductior
or distribution of this document withaut prior written authorization from KB International LLC is strictly
forbidden.
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no toxic effects to the fathead minnows it is defined as non-toxic and no further testing on
toxicity is required by EPA.

SlurryPro CDP can be rapidly degraded and precipitated from solution by treating the
slurry with either KleanBreak ", calcium hypochlorite or sodium hypochlorite {househeld
bleach). All the above materials attack the functional groups on SlurryPro CDP collapsing
the molecule and rendering it insoluble. These reactions are time and pH dependent. The
fower the pH the more rapid the degradation. The optimum pH for these reactions is 5 - 6.
At room temperature and at the optimum pH range decomposition typically occurs within
10 to 25 minutes depending on the use of KleanBreak or the type of hypochlorite used,
sodium or calcium. KleanBreak has the fastest and most environmentally safe
degradation reaction with SturryPro CDP. Calcium hypochilorite is significantly faster at
reacting with SlurryPro CDP than sodium hypochlorite. The primary reaction routes are
illustrated below:

Sodium Hypochlorite:

(CHg - CH)x — {CHj - CH)y {CHj - CH)x ~— (CH; - CH)y
I I pHE-6 ] I
c=0 C=0 —— Cc=0 C=0 + NH,OH
| i NaOCHHZ0 i | (in solution)
NH, O°H* OcCl ONa
High molecular weight Low molecular weight adheres to mineral surfaces

KleanBreak Primary Reaction & Calcium Hypochlorite:

(CHp - CH)y — (CHj - CH)y (CHy = CH)y = (CHj - CH)y
I | pHS-6 I !
C=0 C=0 S U—— c=0 C=0 + NH,OH
| | CaOCIH20 | | {in solution}
NH, oOH* ocCl OCa
High molecular weight Low molecular welght insoluble calcium/mineral
residues

The above information is provided to in this document Is far your and your Companies’ sole use. Reproduction
or distribution of this document without prior written authorization from KB Internationat LLC is strictly
forbidden.
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We recommend KleanBreak be used for degradation of CDP in preference to calcium or
sodium hypochlorite as it yields a more rapid degradation with a more stabile precipitate.
KleanBreak and calcium hypochlorite also require significantly lower dosages than
sodium hypochlorite, thereby significantly reducing the quantity of chlorine in the reaction.
Typically, 0.75 pounds of KieanBreak will replace one pound of calcium hypochiorite, and
one pond of calcium hypochlorite will typically replace ten gallons of sodium hypochlorite
(Clorox) in treating 1,000 gallons of CDP slurry. Typical dosage rates for KleanBreak and
calcium hypochiorite range from 0.05 to 0.2 kg/m? (0.417 to 1.67 Ib/1000 gal).

The amount of acid required will be determined by the EB total value of the fiuid at that
point pius the amount of active but suspended lime solids or other alkaline type soils
along with the concrete contaminations. The estimated treatment per cubic meter, or
metric ton, of fluid is as follows:

The amount of Acid Needed per Ton of Fluid:

Fluid Alkalinity, EB, | Kg. of 99% Kg. of 37% Kg. of 95%

total as OH- Acetic Acid /fTon | Muriatic Sulfuric Acid/
of fluid Acid/Ton of fluid | Ton of fluid

500 ppm 1,75 29 1.5

1000 3.5 59 3.0

Following the pH adjustment Kleenbreak ™ is added to the circulating fluid stream from a
return pump. If KleanBreak is not available on site calcium hypochlorite may be
substituted. When using KleanBreak or a hypochlorite stay upwind of the as the fumes
and dusts are hazardous to the lungs, throat and eyes. Sodium hypochlorite can he
substituted for small jobs, i.e., laundry chicrine based bleach. This material is only
approximately 5% active and will take around12 times as much as the use of KleanBreak
indicated below.

Add 1.25 pounds “KleanBreak’ per 1000 US gallons of fluid.

The Marsh Funnel Viscosity will be reduced rapidly upon dissolving into the fluid.

Test the fluid for residual chlorine prior to release to the approved water system.

The above information is provided to in this document is for your and your Companies’ sole use, Reproduction
or distribution of this dacument without prior writien authorization from K8 Internationat LLG is strictly
forbidden.
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Fluid Decay With 0.25 pounds of KleanBreak Added To One
Cubic Yard ,(205 US Gallons) Of A Neutral pH Fluid Versus
Time

Marsh Funne! Viscosity, sec./qt,

0 0.25 0.5 1 12
Hours Since Treatment of the Fluid

[ 'hope the attached information is satisfactory for your needs. If you have any questions
please contact me.

Sincerely yours,
KB Technologies Ltd

K. Gifferd Goodhue, Jr.
Director Technology & Marketing

The above information is provided to in this document is for your and your Companies’ sole use. Reproduction
or distribution of this document without prior written authorization from KB International LLC is strictly
forbidden.






