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Introduction

The pre-drilling of relief shafts will be performed at selected locations adjacent to the
proposed barrier wall in order to allow for the waterloo barrier wall to be driven as per
original plan. in addition to pre-drilling, a bentonite {AquaGel) or bentonite polymer blend
{BoreGel} mixture will be added to decrease the skin friction of the soil while instailing the
sheets

Methods and Procedures

The primary piece of equipment used to pre-drill for the barrier wall will be a Casagrande
B400-TRD. The Casagrande B400-TRD, which is a dual rotary drill rig, is also equipped to drill
in reverse circulation. The distinguishing feature of the dual rotary drill rig is a lower rotary
drive which is used to independently advance casing up to 42” in diameter. The lower
rotary drive transmits pull down, pullback, and rotational forces to the casing. A carbide
studded shoe welded to the bottom of the casing cuts through the overburden.

The rotary top drive has its own feed system that raises and lowers independently of the
lower drive. The rotary top drive handles the inner drill string which will be tooled with a
roller cone bit or a down hole hammer {if necessary). Since the top drive and lower drive
operate independently of each other the drill tool wil! be positioned above the casing shoe,
this will minimize cross contamination and circulation loss, thus eliminating borehole
instabifity.

The drill string has a 16” outside diameter with an 8” inside diameter opening for reverse
circulation/grouting capabilities. The drill rods are hex connection with bolts and 0-rings to




maintain a seal for air delivery as well as spoil removal. The tri-cone roller bit will have a
22" nominal outside diameter with reverse circulation capabilities.

Soil cuttings will be removed using air from up to three auxiliary compressors through the
center of the drill pipe to a discharge swivel located above the upper rotary. Once passed
the swivel the spoils continue through hoses mounted on the side of the mast of the
machine and exiting through 8” steel piping at the base of the machine. The end of the
steel piping will be coupled with sufficient length of discharge hose to allow the drilling
spails to be directly deposited in covered roll off containers inside the temporary enclosure.
To further control the deposition of spoils, the material will be passed through a cyclone
which will decelerate the velocity of the drilling spoils. This will facilitate a more controlled
placement of the drilling spoils, and enhanced mobility of the operation, with a minimal set
up time,

As described in the site specific HASP, Posillico will continually air monitor the interior of
the temporary enclosure and the effluent of the TIGG units and react accordingly, PPE
upgrades will be made based on current procedures. If readings inside the temporary
enclosure are such that levels are elevated, Posillico will drape 6 mil plastic sheeting to
contain the area affected by the discharge of drilling spoils to @ minimum. The drilling spoils
will be sampled for characterization and subsequently disposed off-site as per contract
specifications.

The casing used on this project will have a nominal outside diameter or 24 inches, with a
wall thickness of 3/4”. The top of the casing will be fitted with a bonnet (see attached).
The bonnet is fabricated to bolt around the outside of the top of the casing, and it is made
with rubber rings that will allow the drill string to travel while blocking the passage for any
type of seil or vapors to escape. The bonnet can be removed and replaced to allow for
additional sections of casing to be added.

The intent is to drill within each inboard “belly” of the barrier wall. Relief shafts will be
located approximately 50” on center {Option 3A). Drawings are attached showing the
proposed relief shaft layout for option 3A, as well as, for 3B and 4, if they are necessary.
This should create enough relief for the 120’ Waterloo sheets to be driven while
maintaining enough stability so that the surface area between the relief shafts will maintain
the Waterloo barrier wall’s specified line and level. The Casing and drill string will be
advanced to 55’ below grade, at which point another section of casing and drill string will be
mechanically spliced. in order to minimize the number of splices a 30” x 55’ “doodle” or
“rat” hole will be utilized to hold the top section of casing and drill string. The shaft will




then be advanced to approximately 110" below grade. Final depth is established through
operator controls inside the cab that measure the depth of the drill rod. The casing will also
be externally marked with measurements as a secondary control for the foreman to
communicate to the operator.  Once the shaft has reached the target depth the air will be
turned off and the bentonite mixture will begin to be placed through the internal drill
string. Once the required volumetric mixture of bentonite solution is placed within the
shaft, the casing and drill string will be extracted and drilling will commence at the next
location.

**The procedure will be the same for all three proposed options, the only variable being
the relief shaft location.

Materials

To further reduce the soil resistance while installing the barrier wall either a bentonite
{(AquaGel) or blended hentonite {BoreGel) mixture will be added to each relief shaft. The
bentonite solution will be mixed onsite with fresh water as per the manufacturers
recommendations at an approximate ratio of 30lbs/100 gallons of water, this ratio will
result in approximately 850 Ibs of bentonite per relief hole. A bentonite solution will be
prepared for each relief shaft or for multiple shafts depending on production rates and/or
storage capacity. Preparing the solution will be accomplished by either mixing the materials
directly in a hydrating tank or by means of a high shear mixer {AD1010H)}. In order to store
the solution, a hydrating tank of up to 30,000 gallons will be utilized to store the reguired
volume of water and the appropriate weight of AquaGel. Circulating pumps will be used to
ensure proper mixture of the solution and prevent the AquaGe! from settling out of the mix.
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B40ONG TRD — TRANSPORT WEIGHTS

23-7"
WEIGHT: 123200 Ibs WEIGHT: 70400 Ibs _fj

e e e
T SR

62'-2"

L 439"
WEIGHT: 11000 lbs
2-3"
IR 7

WEIGHT. 4975 Ibs
Two pcs

lower chuck t.b.d. WEIGHT: 30900 Ibs  WEIGHT: 8800 Ibs

WEIGHT: 13200 Ibs

DISEGNQ D1 PROPRIETA DELLA CASAGRANDE S.p.A. VIETATA LA RIPRODUZIONE ANCHE PARZIAE
THIS DRAWING IS THE PROPERTY OF CASAGRANDE SPA, ITS REPRODUCTION, EVEN PARTIALLY, IS STRICTEY PROHIBITED

CASAGRANDE  S.p.A
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F3000 - 405000 in: @ 28rpm
T5000 - 55tMm @ 29rpm
mox spzed S0rpm

-— DRWER BY LAIN WINCH:
EXTRACTION FORCE 30t
MO CROWD FORCE

EXTRACTION FORCE 401
" CROWD FORCE 401

— 1 /

SPECIS, HAZ - 295000 N1 Ibs @ Bepm
SPECIAL Hi2 - 400kim @ Brpm.___ |

HYDRAULIC CHUCKING ON RGTARY HEAD/_,/”
DIMAETERS 750-100Dmm

20000

14500

ANY LOKWER CHUCK MEEDED?

SELF ERECTIMG COUNTERWEIGHT

weight of bose machine + mast, without rotary
heads and counterweight: 78t




CODPICE

= ATTREZZATURA IDRAULICA/HYDRAULIC RIG|____81188s0.00

DATA
03/07/2008
casogronde B400 NG pag.
2944
PT - PDW - H40
Mast base + PDW 2m + 3m + 3m
(s g 7IE L)
el y/ min Aste fino 2 max
. A tnlerasse di perforazione Kelly bars up to
il = Working radius J 5x12500 5000
= §x18500 4800
T o.h -
I B Altezza I:nax da lerra Max 27320
= mas! height
= Distanza max. da terra 137
2 L € Max. distance off ground 370
2 Allezza max. slitia da lerra
=1 ] . ) ) 2310
= Max. stide height off ground
A £ |Lunahezza nominale aste [0 ¥ oo {1000 12500 | 14500] 16500 |18500
Kelly bar lengih
u Atlezzz max, ulensile da
ﬂo Flera 1434012340 | 10840 | 2340 | 7350 | 5340 | 3340
Max. ground clearance
under {ool
Allezza max. allacco da terrg
. 12500 (10005 DO00 | 7000 [ 5000
I a & |t height of ground 16600 | 14000 125 0o
s ¥ Profondita raggiunla con
T ° agle 550 0 855 Con L. Ylenslie = 2000 mm
A Depth with kelly bars With L. tool
@ warking 850 or 555
o Bloccaggio 4 elementi S50 4 53800 | 61800 | 60800
L ¢ Interlocking 4 elements 850 25800 | 3350039800 145500 {538
@ Frizions 4 elementl 855
4 53800 | 61800 | 69800
o ® Friction 4 elemants S55 3350032800 45600
Frizione § elementi 555 *
077150 |871
{ o Friction 5 slements 555 4215046650 [ 571506715 150 (87150
< Diametro max, perforazione
200
B 3 Max. drifling diameter z
b . Massa media attrezzatura ~ 112000 kg
2 | & Mean weighl of rig
59 e Tira argane ausitiario max f Auxifiary line max 120 kN
J_“;.? | o
S5 * Coppia rotary ridotta a 22C kNm
R Y ® * Rotary lorgere reduced ta 220 kNm
§ La slabilizzalore & obbligatorio se usati i rivestimenti
o~ o - The mas! fool is compulsory with casings
1 = + Calootata con argane da 250 kN
Py + Galcuated with 250 kN winch
H a
5991400 Ji
: i | Argano pull-dawn
D . o - Pull down Winch
e | / =
S LYl e / 1 & £ CorsalSirohe 14500 mm
3 ;% " L =N =1 SaintaiCrowd 400 kN
1176 (85 L= et ] L] Forza di estrazionef A00 ki
, Cestyrande BN Fif | Exlraciion force
= =1 VeloclalSpeed 20 mimin
g < l % hind ] o _— iac 2

Dacumento di proprieta della Casagrande S.p.A. E' vielala la riproduzione anche parziale, senza specifica awlofizzazione scrilia.
This document is property of Casegrands 5.0.A. — Tolal or parlial reproduction is prohibiled




ATTREZZATURA IDRAULICA/HYDRAULIC RIG

CODICE
B.118050-00

DATA
03/07/2008

B400 NG

pag.
31441

Caratteristiche di trasporto / Transport features
Mast base + PDW 2m + 3m + 3m

per— 18653

Ecscorgndy TIBBRG P3| | 4

e
e R
SRS nn PR TR T R

3930

2000 5780 3160

18950

Massa/Weight (mast base + PDW 2m + 3 m + 3 m) ~ 92000 kg

20930

20258

o o= ol O [ o 0 © o o

Emaagromie BICOHE PT|

3430

305

2000 3790 10437

21227

Massa /Weight (mast base + PDW 2m + 3 m) ~ 93000 kg

2235 |

1920x1 560

Massa rotary /
Rotary weight ~ 7000 kg

Documenta di propriela defia Casagrande S.p.A. € vilala ta riproduzione anche parzale, senza specifica aulorizzazione scritia.

This decument is property of Casagrande S.p.A. — Total or pariial reproduction is peohiblted




The ADI010H colloidal
grouf plant is designed

2  with quality, productivity,
and ease of operation in mind.
Each grout plant is inspected
and tested for the highest level
of quality.

The Colcrete mixer produces o
superior colloidal mix and is the-
industry leader. The vertical
pump on the holding tank hos
been proven fo be very
durable and reliable. The
hydraulic controls allow the
operator to manage all func-
fions of the plant individually
from one position. Pump output
and afl grout valves are con-
frofled with ease.

SPECIFICATIONS
Engine: 65 hp
Mixer Capacity: 74 gal
Holding ‘Tank Capacity: 198 gal
Pump Output Flow: 38 gpm |
Pump Output Pressure; 240 psi

COLCRETE
-EQRQ@RHLL Overall Dimensions: 101 inx 85in x 94 in

Leaders In Ground Engineerlng Equlpment

Icmiic 1 ruII &-Equnpmeni Compuny, Inc. ST
' ' =k; Virginia 22664,, |
540 459 3071 '
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WHy Uste A CotsHEAR CoLLOIDAL MIGER?

Superior grouting processes rely on first-rate equipment. The
Colcrete mixer Is the leading colloidal mixer in the indusiry
and is recommended by grouting experts around the world.

Higher Sirengths. The colloidal mixing action allows the use of fower
water/cement ratios, resulting in grouls with higher strengihs fhan
those mixed by conventional methods,

Minimal Bleed. The combination of low water/cement rafios and
efficient grout mixing ensures that more of the water is absorbed by
hydration, therefore minimizing bised. Every particle of cement is
thoroughly wetled and separgted completely, with no clumping.

Minimal Dilution by Groundwater. One critical property of colloidal-
ly mixed grout is that dilution in water is minimal, This makes it idea!
for underwaler grouting or for grouting anchars in highly soturated
ground condifions.

Rapid Mixing of Grouts Containing Sand. A sand/cement ratio of up
to 4:1. ond neat cement grouts with water/cement ratios as low as
0.36:1 are possible without ihe use of additives, Even lower rafios
can be ochieved by adding plasticizers or super plasticizers, provid-
ing the flexibility required on site. The vortex action inside the mixing
fank rapidly assimilates the powder materals into the mixer which
resulls in minimal batching Hmes. The through-put for exceeds thaot
of other mixing fechnologies. With an experienced operaior, the
cycle fimes for chorging, miking and discharging the grout can
approoch one minute,

High Shear for Opfimum Mixing. With a discar fip speed of 26.5
meters/sec atf 2,160 rom the high rate of shear results in a mix that is

fluid and stable enough to be pumped :Qver;jconsiicrercrbre dis- .

tances. Without separation properly sheared mixes will permeate
uniformiy into voids. The slurry is repeatedly re-circulated through the
zone of high sheor within the mixer. This brecks down ony cluslers of
dry parficles ond ensures maxirmum dispersion of fluids and solids,

Best for Benlonlfe. Very efficient of mixing Benfonite and other clay
addifives as the sheoring process accelerates hydration and pro-
duces ¢ more stable product. Colloidally mixed Benfonite slumies
are less permeable than those praduced by competitive sysfems.

Cost Savings. The combined effect of the highly efficient mixing
action and fhe ability to mix lower water/cement rafios can allow
for recdluctions in the cement content to achieve a given sirengtn
requirernent. The cement may be replaced by less costly filer such
as sand or pulverzed fiy ash.

Pressure Discharge. The pumping action of the mixer enables rapic
transfer of the mixed slurry out of the mixer and directly to the agita-
tion fonk. No addifional sturry pump is required.

Fast, Easy Cleaning & Minimal Malnienance. The unigue design
ollows the operator to easily clean the unit in very short order, result-
ing in less maintenance ond repair than with competitors’
machines. Our mixers have been designed with easy access cleon-
ing ports at critical locations and other features which reduce the
kefthood of mainfenance problems.

Reliable, Integrated Pesigns. The combinction of robust design, few
moving parls, and the ready availability of spare ports ensures long
fife and refiability. Our designs place grout mixing, agifaled storage
and pumping on one compuct platform with integrated contrals, If
desired, a dry butk cement storage and dispensing system can be
integrated with the mixing and pumping system.

Low-Risk Investment. The Colcrete Colloidal mixer continues fo
prove itself as the worldwide indusiry standard. Many companies
depend on the refiabiify and superior mixing capabilities of His
proven technology.

www AtlanticDiil:




Viscosifier

Description  AQUAGEL is a finely ground, premium-grade Wyoming sodium bentonite
which meets the American Petroleum Institute (API) Specification 13A,
section 9 requirement. AQUAGEL functions as a viscosifier and filtrate
reducer in freshwater drilling fluids,

AppiicationsfFunctions  »  Viscosify water-based drilling fluids
- Reduce filtration by forming a thin filier cake with low permeability
- Improves hole cleaning capabilities
- Promote hole stability in poorly consolidated formations

Advantages - NSF/ANS| Standard 60 Certified
- Deveiops gel structure for cuttings suspension
»  Can be added directly to fresh water or freshwater drilling fluids
»  Provides lubricity in drilling fluids

Typical Properties - Appearance Variable-colored powder (gray to tan)
«  Bulk density, Ib/t* 68 to 72 (as packaged)

Recommended  Mix slowly through a jet mixer or sift sowly into the vortex of a high-
Treatment  gpeeq stirrer.

Approximate Amounts of AQUAGEL Added to Fresh Water or to
Freshwater Driiling Fluids
Application/Desired Result
Added to Frash Water 1b/100 gal | Ib/bbl* Kgim®
Under normal drilling conditions 30-50 13-22 35-80
To stabilize caving formations 60-80 25-35 70-100
To stop circulation toss 70-95 30-40 85-110
Added to Freshwater Mud ib/100 gal | Ib/bbl* | Kg/m®
Under normal drilling conditions 10-25 4-10 11-28
To stabilize caving formations 20-45 9-18 25-50
To stop circulation loss 25-50 10-20 28-56

* 1bbl=42 U85, gallons

@ Copyrigh! 2005 Halliburton

AQUAGEL is a registared trademark of Hallibtiien Rev. 2/2005 - iDF 044
Because the canditions of usa of Ihis preduct are baeyand the seller's control, the product Is sald without warranly eliher express or implisd and upan condilian that
purchase; mzits its own ésl o determing the suitabillly for purchaser's application. Purchaser assumes all fisk of use and handling of this product. This product will be
replaced if defective In manufacture or packaging or f damaged. Excepl for such replacement, seller is nat liable for any damages caused by this producl or ils use,
The stalements and recommendations made herein are helisved to be accurate. Na guarantee of their aceuracy Is made, however.




Packaging

Availability

AQUAGEL® is packaged in 50-Ib (22.7 kg) multiwall paper bags.

AQUAGEL can be purchased through any Baroid industrial Drilling
Products Distributor, To locate the Baroid IDP distributor nearest you,
contact the Customer Service Department in Housten or your area IDP
Sales Representative.

Baroid Industrial Drilling Products
Product Service Line, Halliburton
3000 N. Sam Houston Pkwy. E.
Houston, TX 77032

Customer Service (800) 735-6075 Toll Free {281) 871-4612

‘Technical Service (877) 379-7412 Toll Free (281) 871-4613




Description = BORE-GEL® single sack, boring fiuid system is specially formulated for
use in horizontal directional drilling (HDD) applications. BORE-GEL fluid
system is a proprietary blended product using high-guality Wyoming
sodium bentonite. When BORE-GEL system is mixed with fresh water, it
develops an easy-to-pump slurry with desirable fluid properties for HDD,

ApplicationsiFunction - Provide optimum gel strength with minimum viscosity for cuttings

suspension and transport

+  Improve borehole stability in poorly consolidatedicemented sands
and gravel formations

> Reduce filtration by forming a thin filter cake with low permeability

+  Lubricate pipe in microtunneling operations

- Produce a pumpable sluery with maximum amount of reactive solids
for borehole stability

Advantages - Minimizes the number of boring fluid products required
+ Easy to mix and fast to yield
+  Low viscosity minimizes pump pressures
Provides lubricity for pulling product line
- NSF/ANSI Standard 80 certified
- Can be used in Water Wells in unconsolidated formations or when
additional gel sirengths are required to compensate for low annufar

velocity
Typical Properties -  Appearance Tan to gray powder
+ pH (4% slurry or 15 1b/bbi) 10.2
Bulk density, Ib/t> 68 to 72 (compacted)

@ Copyright 2008 Hallihurion

Rev. 52008 - IDP 032
BORE-GEL Is 4 registered trademark of Haliburton

Because the conditions of use of this praduct are teyond he seller's conlrol, the producl is sofd wilhou! warranty either express or implied and upon condilion thal
purchaser make its own {est ta determine the suilability for purchaser's application, Purchaser assumes alf risk of 1sse and handling of this proguct. This product wili be
replaced if defective in manufaciure or packaging o If damaged. Except for such replacemend, seller is not liable for any damages caused by this product or ils use.
The stalements and recommendations made hereln are believed 1o be accurate. No guaraniae of their accuracy is made, however,




Recommended  Add siowly and uniformly through a high-shear, jet-type mixer aver one or
Treaiment  mare cycles of the volume of slurry. Continue to circulate and agitate the
sturry until all unyielded bentoniie is dispersed.

Recommended application amounts

Boring Application ib/100 gal kg/m®
Normal boring conditions 25-35 30-42
Poorly consolidated sand/gravel 35-60 42-72
Lubrication fluid for microtunneling 50 - 60 60-72

Packaging BORE-GEL fluid system is packaged In a 50-b (22.7-kg) multiwall paper
bag. The bag is sturdy, moisture resistant and easy to handle, store and
transport.

Availability BORE-GEL fluid system can be purchased through any Baroid Industrial
Driling Products Retailer. Ta locate the Baroid IDP retailer nearest you
contact the Customer Service Department in Houston or your area IDP
Sales Representative.

Baroid Industrial Drilling Products
Product Service Line, Halliburton
3000 N. Sam Houston Pkwy. E.
Houstor, TX 77032
Customer Service {800) 735-6075 Toll Free (281) 871-4612

Technical Service (877) 379-7412 Toll Free (281) 871-4613




