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Abstract: The simulated riser installation field tests demonstrated
that new access ports (risers) can be installed safely, quickly, and
economically in the concrete domes of existing underground single-shell
waste storage tanks by utilizing proven rotary drilling equipment and
vacuum excavation techniques. The new riser installation will seal
against water intrusion, provide a stable riser anchored to the tank
dome, and be installed in accordance with ALARA principles. The
information contained in the report will apply to actual riser
installation activity in the future.
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EXECUTIVE SUMMARY

The Hanford Site has 149 underground high-level radioactive waste storage tanks of the single-shell
design with access to the waste for sampling or retrieval through vertical pipes called risers. A
limited number of existing risers are available on the single-shell tanks (SSTs) due to the early
design and to the utilization by pumps, sensors, and other equipment. Future sampling and waste
retrieval activities may require installation of additional risers in the SSTs.

An engineering study, "Installation of New Risers in Single-Shell Tanks," conducted during Fiscal
Year 1994 identified the rotary drilling method as the preferred alternative for a new riser
installation in SSTs. To test out the preferred alternative, an activity plan to simulate a riser
installation by using rotary drilling was developed and approved during Fiscal Year 1995.

Field test activities began in December 1995 at the 100-C Area using the aged concrete of an
abandoned piping tunnel. A rotary drill rig, drilling tools, and bits were obtained and a high-powered
vacuum truck was utilized to perform excavation and cleanup of cuttings. Other construction-
related equipment, such as a boom truck, portable welder, and a generator, were also obtained.

Four rotary drilling demonstrations were performed on existing hatch cover blocks to test out the
core drilling technique close at hand. The four demonstrations consisted of the following:

e Cut a groove in a hatch cover block to accept a 450-mm (18-in.) inner casing. Set an inner
casing in the groove and seal with grout.

* Repeat the above procedure on a second block, set a core-retaining anchor, and core a 345-mm
{14-1/2-in.} hole through the block.

® Repeat the above two procedures on a third block. Retract the core plug.

* Set a cover block on 8 10-degree slope similar to that of a tank dome. Perform the three
previous procedures to test the drilling and coring equipment performance on a sloped surface.
Install a 300-mm (12-in.) riser.

The fifth demonstration was designed to represent an actual installation of a riser into the dome of

an SST. A vertical column of compacted soil was installed in a section of 1 220-mm (48-in.} culvert

installed upright in the piping tunnel. The steps to simulate a riser installation in a tank dome are:

® Excavate the compacted soil with a high-powered vacuum truck.

* Place a 600-mm (24-in.) outer casing as the excavation advances the 3 000 mm (10 ft} to the
simulated dome.

¢ Use the outer casing as a guide for the 450-mm (18-in.) bit to cut a 75-mm (3-in.) groove in the
simulated dome.

* Vacuum out the cuttings, place an appropriate length of inner casing, and grout the casing.
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* Use the inner casing as a guide to:

- Drill and anchor a rod or pipe to the core area with epoxy
- Core drill through the simulated dome
- Remove the core barrel bit and the core plug

s |nstall a prefabricated riser, grout between the riser and casing, and pour a cement pad. The
simulated riser installation is complete.

The drilling times for cutting the groove for the casing, drilling the anchor hole, or coring through
concrete the thickness of an SST dome took less than 1-1/2 hours.

The cuttings and excess cooling water were vacuumed out before the final coring was performed.
The water usage was restricted to 19 L (5 gal) of cooling water during the final few inches of coring
through a dome.

The testing showed that it is technically feasible to install 300-mm (12-in.) risers on existing SSTs.
However, before an actual riser installation in an SST can be performed, the foliowing work must be
completed.

Perform a safety analysis for the entire riser installation process
Obtain State and Federal permits

Prepare detailed engineering design and analysis

Prepare detailed work procedures

Establish a riser installation schedule

Authorize funding for the actual riser installation

The total time required to install a new riser in the dome of an SST is estimated to be 1 year. The
safety analysis, permitting, engineering, planning, scheduling, and training is estimated to require
10-1/2 months. The tank farm site preparation, equipment mobilization, riser fabrication, riser
installation, and demobilization is estimated to require 1-1/2 months. The actual field excavation,
rotary coring and riser installation activity can be accomplished in a little over a 3-week period.

From updated cost information and experience gained in the simulated riser installation field test
activities, the cost to install the first new riser is estimated to be $1,035,000. After the first riser
is installed, the estimated cost to install each additional riser will be $250,000. With the addition of
the permitting, environmental assessment, and safety analysis costs, the current riser instaliation
estimate is only slightly higher than the rotary drilling alternative estimate in the engineering study.

~ i -
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ABBREVIATIONS
ALARA . as low as reasonably achievable
BHI Bechtel Hanford, Inc.
CMP corrugated metal pipe
D&D - decontamination aﬁd decommissioning
DOE U.S. Depértment of Energy
ICF KH ICF Kaiser Hanford Company
JSA job safety analysis
NWJ a generic designation for a type of hollow-steel
drill rod
PVC polyvinyl chioride
SST single-shell tank
USACE U.S. Army Corps of Engineers
WHC Westinghouse Hanford Company
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GLOSSARY

Casing Shoe: A coring bit made of diamond-embedded matrix biocks
attached by brazing to a 450-mm (18-in.) diameter machined steel pipe
ring. The casing shoe is welded to a length of the same diameter pipe
and becomes a drilling tool. It cuts a 13-mm (1/2-in.) wide groove into
the reinforced concrete.

Core Barrel: A coring bit made of diamond-embedded matrix blocks
attached by brazing to a 368-mm (14.5-in.) diameter machined steel ring.
The ring is threaded to a length of steel barrel which is in turn threaded
to a cap. The cap mates with NWJ drill rod subadapter which rotates the
core barrel unit. The core barrel will core to a depth of 600 mm (24 in.)
and cuts a 13-mm (1/2-in.) wide groove into the reinforced concrete.

Guzzler: A truck-mounted high volume vacuum unit used for conveying
soil and drilling cuttings. The Guzzler vacuum system had an airflow
capacity up to 197,400 LPM (7,000 cfm) and draws up to 686 mm
(27 in.) Hg of vacuum. The unit includes a collection tank and a
four-stage filtration system to minimize airborne contaminations. A drum
filling attachment is available.

Inner Casing: 450 mm (18 in.) ASTM A 106, Standard Weight Pipe.
Medium 48 mm (1.89-in.) drill bit: A carbide-em-bedded full hole bit,
48 mm (1.89 in.) diameter with a 76-mm (3-in.) hollow adapter for NWJ
drill rod.

Mobile Drill 61 HD: A mobile drill rig of the rotary drilling type.

Outer Casing: 600 mm (24 in.) ASTM A 106, Standard Weight Pipe.
Riser: 300 mm (12 in.) ASTM A 106, Standard Weight Pipe.

Small 25-mm (1-in.) drill bit: A diamond-embedded fuli hole bit, 24 mm
(1 in.) diameter with a 387-mm (16-in.) long, hollow shank and adapter

for NWJ drill rod.

Subadapter: A hardened steel adapter to couple tapered-thread NWJ drill
rod to the straight thread of the core barrel cap.

- vii -
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TRADEMARK INFORMATION
The following equipment, instrument, and supplies are listed as registered
trademarks.
Guzzler: Guzzler Manufacturing Inc., Birmingham, Alabama.
Mobile Drill 61 HD: Mobile Drilling Company, Inc., Indianapolis, Indiana.
Lincoln Welder: Lincoln Electric Company, Inc., Cleveland, Ohio.
Hilti Epoxy Capsule: Hilti, Inc., Tulsa, Oklahoma.
Masterflow 928: Master Builders, Cleveland, Ohio.
Five Star Epoxy: Five Star Products, Inc., Fairfield, Connecticut.

Standard Type 1 and Il Cement: Ash Grove Cement Company, Inc.,
Overland Park, Kansas.

Ametek Model 1726: Ametek, Inc., Mansfield & Green Division, Largo
Florida. .

- viii -
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ENGINEERING REPORT

SIMULATED RISER INSTALLATION
WORK ORDER E20017

I. INTRODUCTION

Westinghouse Hanford Company (WHC) is conducting a waste characterization
program to characterize the waste contained in single-shell tanks (SSTS) on the
Hanford Site. Sampling of waste requires access to the interior of the SSTs
through vertical pipes called risers. Many of the underground SSTs do not have
sufficient access pipes (risers), or the risers are not in optimum locations for
sampling. WHC directed ICF Kaiser Hanford Company (ICF KH} to conduct
demonstrations to determine if rotary drilling techniques could be used to install

new risers in SSTs.

In December 1995 and early January 1996, ICF KH conducted demonstrations
at the 100-C Reactor area to simulate riser installation. The demonstration
results were positive. Existing rotary drilling techniques and equipment were
used to core drill through simulated SST domes. Risers were set in cored holes
and grouted in place. The demonstrations proved that the risers can be set

efficiently with minimum exposure to potential radiation contamination.

Before an actual riser installation in an SST can be performed, the following work

will be required:

. Perform a safety analysis for the entire riser installation process
. Obtain State and Federal permits

. Prepare detailed engineering design and analysis

. Prepare detailed work procedures

] Establish a riser installation schedule

. Authorize funding for the actual riser installation

E20017ER.TD.1944 -1 - 05/08/96
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The need for new risers in SSTs is discussed in an engineering study,
"Installation of New Risers in Single-Shell Tanks,"” (Appendix H, pages 1
through 8} (ref 1). The report describes several alternatives for installing SST
risers and rotary drilling was found to be the least expensive alternative

{Appendix H, page 13).

In January 1995, the U.S. Army Corps of Engineers (USACE) and WHC held a
two-day technical workshop on sampling system ifnprovements. A portion of
the workshop included a review of the riser installation engineering study and a
draft of the "Activity Plan for a Simulated Riser Installation by Use of Rotary
Drilling," prgpared by ICF KH (ref 2).

Information from the riser installation engineering study, comments from
panelists attending the January 1995 USACE workshop, (ref 3}, and details from
subsequent meetings between WHC and ICF KH were utilized to prepare a final
rotary drilling test plan. This plan was detailed in Appendix F of the activity plan
(ref 2). The activity plan outlined the steps involved in cqnducting a simulated
riser installation and was followed for the field testing, except for minor
variations as shown by notations to the Rotary Drilling Test Plan (see

Appendix 1).

ii. SUMMARY

Simulated riser installation field tests demonstrated that by utilizing proven
drilling equipment and techniques, new risers could be installed in existing
concrete domes in the single-shell tanks (SSTs). The risers could be installed
quickly, economically, and safely in accordance with environmental regulations

and as-low-as-reasonably-achievable (ALARA) principles.

To prove the ability of a rotary drill rig to core drill through concrete, a series of
four demonstrations were performed on the 2 100-mm (7-ft) long by 863-mm
(34-in.) wide by 229-mm (9-in.) thick hatch cover blocks from the piping tunnel

(see Figure 1). The reinforced concrete cover blocks have two layers of

E20017ER.TD.1944 -2- 05/08/96
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reinforcement bars and are of similar age as the SST domes. The cover blocks
have lifting poinis which allows the blocks to be removed from the tunnel and
set aside for future study once the field tests are complete (see photo 1,

Appendix C).

Short lengths of 600-mm (24-in.) diameter casing were attached to the cover
blocks and sealed to provide cooling water reservoirs and a guide for the casing

shoe (see photo 2, Appendix C).

The rotary drill rig, the high volume truck-mounted vacuum, the boom truck and
other related equipment were assembled at the field test site. As a trial run, a
preliminary test was conducted with the drilling equipment (see photo 3,

Appendix C).

The first field demonstration consisted of cutting a 50-mm (2-in.) deep groove
into a cover block with a 450-mm (18-in.) diameter casing shoe bit (see photos 4
and 5, Appendix C). A short length of standard weight 450-mm (18-in.) inner
casing was placed into the groove and sealed in with grout (see photos 6 and 7,
Appendix C). The second demonstration consisted of performing the initial two
steps on two stacked cover blocks. After the inner casing was set and the grout
had cured, a 25-mm (1-in.) hole was drilled through the blocks for a retention rod
(see photo 8, Appendix C). When the retention rod was secure, both blocks

were cored through with the core barrel bit (see photo 9, Appendix C).

The third demonstration involved the previous steps but only cored through one
cover block.

The fourth demonstration involved the grooving for the casing, setting the

retention pipe, core drilling, and setting a 300-mm (12-in.) riser on a cover block

that sloped about 10 degrees (see photo 10, Appendix C).

E20017ER.TD.1944 -4- 065/08/96
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Demonstration 5 provided an opportunity to utilize the Guzzler, a high-volume
truck-mounted vacuum system, for excavation of 1.1 m3 (1.5 yd3) of
compacted soil over a simulated tank dome. The vacuum system allowed the
placement of a 3 350 mm (11 ft) length of a 600-mm (24-in.) outer casing in
compacted soil in an 8-hr shift. The compacted soil, composed of 76 mm (3 in.)
minus grade of structural fill, contained cobble rocks, gravel, and sand and is
similar to soil found in the SST farms (see photo 11). (All photos are shown in

Appendix C.)

Once set, the outer casing retained the soil, provided access to the simulated
tank dome and acted as a guide for cutting a groove in the dome with the casing

shoe coring bit (see photos 12 and 13).

The rotary drill rig provided the motive force to cut a 50-mm (2-in.) deep groove
with a 450-mm (18-in.) diameter, diamond-tipped casing shoe into the simulated
tank dome in approximately 30 minutes. The groove allowed the 450-mm
(18-in.) inner casing to be set and grouted to the simulated tank dome. The
inner casing established a water seal for cooling water and cuttings during the
coring activity. It provides a guide for drilling a 25-mm (1-in.) diameter hole into
the simulated tank dome for the core plug retention anchor pipe. The inner
casing also provided a guide for centering the 368-mm (14-1/2-in.) core barrel

bit during the coring activity.

The rotary drill rig turned the 368-mm (14-1/2-in.) diameter core barrel bit with
ease and control. The diamond-tipped core barrel cut through a 432-mm (17-in.)
thickness of double-reinforced concrete, similar to that of a tank dome, in

approximately 1-1/2 hours (see photo 14).

The casing shoe, the small 25-mm (1-in.) bit and the core barrel required cooling
water addition of approximately 1.89 L/min (1/2 gal/min) to remove the cuttings
and keep the diamond embedded matrix blocks cool. Before the core barrel bit

cut all the way through the simulated dome, the coring activity was stopped.

E20017ER.TD.1944 -5- 05/08/96
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Then, the cooling water and cuttings were removed with the vacuum truck.
Only 18.9 L (5 gal) of cooling water was used for the final few inches of coring
through the simulated dome. On an actual SST dome coring activity, a similar
amount of cooling water would be used and lost into the tank as the core barrel

bit penetrated through the remaining concrete layer.

The core plug was successfully retained within the core barrel bit by the core
retaining pipe which passed within the NWJ drill rod and was held by a cable
hoist on the rotary drill rig {see photo 15). The core plug and core barrel were
removed together from the inner casing to an elevation where the drill rig was
able to move away from the drill site. This allowed for removal of the core plug
from the core barrel under more favorable conditions. Access was then provided

through the inner casing for the prefabricated riser installation.

A gasket of polyurethane foam material was placed around the riser near the
bottom end with wire and adhesive (see photo 16). When the riser was
installed, the foam material conformed to the annular area between the outside
of the riser and the interior of the cored hole. This provided a dam for the grout.
An initial layer of grout was added to the annular space between the riser and
the cored hole. Once the initial grout hardened, more grout was added to make

a water-tight seal between the inner casing and the riser.

Loadbearing clips were welded between the riser and the inner casing.
Therefore, any weight placed upon the riser would be transferred directly to the
tank dome through the inner casing. With additional grout placed in the annular
area, between the inner and outer casing, the whole installation would be very

stable and secure. The clips also held the riser vertically while the grout setup.

From the experience gained in the simulated riser installation field activities with
the rotary drilling, it appears that a riser actually can be installed in the dome of
a SST in a little over 3 weeks, allowing time for the curing of grout and the

epoxy anchor,

E20017ER.TD.1944 -6- : 05/08/96
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The tank farm site preparation, equipment mobilization, riser fabrication, riser
field installation, and demobilization is estimated to require 1-1/2 months. The
‘ safety analysis, permitting, engineering, planning, scheduling, and training is
estimated to require 10-1/2 months. The total project time for the riser

installation process is estimated to be 1 year.

. PURPOSE

The objective of the simulated riser installation was to determine if rotary drilling
equipment and techniques, along with the use of a powerful vacuum truck to
excavate and confine potentially contaminated materials, could be used to set
risers in SSTS. Demonstration results will be used to establish criteria for type
of drill rig, drill bits, wear on bits, drill speed, and cooling water requirements.
The types of grout and grouting techniques, setting and sealing risers, and
estimated time to complete each stage of the process will be evaluated. The

information gained will be used for actual riser installations.

Also, the demonstration results will determine the usefulness of vacuum
excavation methods for setting large diameter casings, handling of excess

cooling water and cleanup of cuttings.
The technique for retaining and handling the core plug will be tested.

’
The specific demonstrations and objectives in the simulated riser installation

were designed to address the following questions and determinations:

A. SET OUTER CASING
] Can the vacuum equipment excavate the compacted fill expected
over the SSTS, for the setting of an 600-mm (24-in.) outer casing
up to 3 350 mm (11 ft) long?

L] Can the outer casing be lowered by gravity into the excavated hole

to contact a simulated tank dome?

E20017ER.TD. 1944 , -7- 05/08/96
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Is an external power source, such as a vibrator, required to drive the

outer casing into the excavated hole?

Is it necessary to fill voids on the outside of the outer casing after

the casing is set?

Can the outer casing act as a guide for placement of the inner

casing?

B.  SET INNER CASING

Can a 450-mm (18-in.) casing shoe {see photo 4) drill a circular
groove 51 to 76 mm (2 to 3 in.) deep into a sloped, simulated tank

dome?

Can an 450-mm (18-in.) inner casing be set in the groove and be

grouted into the concrete to form a seal?

Can the grout seal confine drilling cooling water and cuttings inside

the casing?

Would waterproofing, welded wire fabric, and gunite which is
expected on the outside of specific SST domes, interfere with the

grout seal and require removal before installation of the inner casing?

C. RETENTION ROD OR PIPE PLACEMENT

E20017ER.TD.1944

Can a 19-mm (3/4-in.) solid rod retain the core plug and be
functional during core drilling? Would a pipe of similar diameter
function better?

Can a 15-mm (1/2-in.) diameter pipe be set with epoxy in a 25-mm

(1-in.) diameter hole that is drilled at the center of the inner casing
and into the simulated dome (see photos 8 and 29)?

-8- 05/08/96
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. Can the pipe act as a conduit for cooling water during core drilling

and as a retainer for the core?

(] Can epoxy used to bond the retaining pipe to the concrete be
installed easily, cured, and develop sufficient strength to retain the

core?

D. CORE DRILLING
] Can a 368-mm (14-1/2-in.) outer-diameter core barrel (see photo 9)

cut through sloped, reinforced concrete up to 457 mm (18 in.} thick

without excessive wear?

* How much cooling water is required for core drilling?
J How can the core barrel be kept centered in the inner casing during
core drilling?

E. CORE PLUG RETENTION
[ Determine possible wear or damage to the retaining rod or the pipe
from the drill stem or core barrel fittings.

. Can the core retention system prevent the core plug from falling

when the coring is complete?

. Can both the core barrel and core plug be withdrawn from the

simulated dome without failing?

F. RISER INSTALLATION

U Can a riser be set plumb in the inner casing and cored hole?

. Can a foam gasket attached to the outside of the riser retain grout
with minimal leakage until the grout cures (see photo 16)?
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. Will the grout seal be watertight?
J Can the grout resist a vertical load?
G. EQUIPMENT, INSTRUMENTS, AND SUPPLIES
. What equipment, materials, and supplies are necessary for setting
the risers?
. What measuring devices are necessary to control and monitor the

work, such as revolution/time meters, flow meters, pressure gauges,

calipers, thermometers, and tape measures?

IV. DESCRIPTION

A. MODIFICATIONS TO ENGINEERING STUDY CONCEPTS
The riser simulation test demonstrations are similar to the riser installation
concepts developed in the engineering study {ref 1). Comments from the
USACE workshop were included (ref 3). After the drilling and excavating
equipment was received, the test plan for the simulated riser installation
was further developed. The following modifications were made to the

engineering study concepts:

. Instead of setting a 400-mm (16-in.) hollow-stem augur to the top
of the tank dome or, as in the case of Option B (page 17 of the
USACE Report), placing a 400-mm (16-in.} casing inside a 500-mm
{20-in.) hollow-stem augured hole, the simulation test demonstration
utilized a standard weight 600-mm (24-in.) pipe for the outer casing.
The outer casing was set by use of a vacuum truck. The 450-mm
(18-in.) inner casing was grouted into the simulated dome. Using
vacuum methods of excavation and casing placement, potentially
contaminated soil can be confined within the vacuum truck and not

be augured out onto the ground. Also, any potential for damaging
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existing underground utilities would be minimized by using a vacuum

excavation method instead of an augur.

Instead of relying on a steel collar and gasket around the 300-mm
{12-in.) riser to seal to the new groht inside the 450-mm (18-in.)
inner casing, a new riser support and sealing concept was
developed. A polyurethane gasket was placed around the bottom
end of the riser and grout was placed between the riser and the
inside of the cored hole in the simulated tank dome to seal the riser
to the dome. In this way, the seal is not dependent on the
adherence of new grout to the existing concrete (new grout did not

adhere well to existing concrete in the demonstrations).

The grout seal is now located between the new riser and the newly
cored concrete. This extends the grout into the cored hole and
covers the exposed reinforcement bar. The transfer of the load
between the riser and the dome is accomplished by clips welded
between the top of the riser and the inner casing. The grout in the .
annular areas between the two casing and the riser also sustain the

load.

B. EXISTING AGED CONCRETE FOR THE DEMONSTRATIONS

Uncontaminated reinforced-concrete tunnels that ‘were used for cooling

water piping for the 100-C Reactor were used for the demonstrations.

The reinforced concrete in these tunnels is similar in age and reinforcement

to the concrete found in the domes of the SSTs. Numerous concrete

hatch cover blocks from the tunne! provided individual demonstration

examples that could be retained for further study. The depth of the piping

tunnel was 3 000 mm (10 ft) from the surface. A column of compacted

soil placed in the tunnel was similar to the fill over the dome of a SST.

E20017ER.TD.1944
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Correspondence concerning the use of the piping tunnels, between ICF KH
énd the Bechtel Hanford, Inc. (BH{) Decontamination and Decommissioning
group in October and November 1995, resolved any potential conflicts
between BH| efforts to demolish the 183-C filter complex and
180-C pumphouse and the ICF KH riser simulation test demonstration in

the same area.

C. PERMITS AND PREPAREDNESS
No other permits, besides the Categorical Exclusion were required to begin
field testing. Job safety analyses (JSA) of the simulated riser test

demonstration activities were required, as for any field work.

Other preparation included revising and approval of the activity plan (ref 2).
Ordering drilling bits, grout, pipe, instruments, and miscellaneous supplies
was addressed. Obtaining the use of the drill rig, boom truck, vacuum
truck, and other construction equipment was arranged. Special drilling
tools and a cooling water collection tub were fabricated in the 100-N shop.
Preparatory field work included setting the short lengths of 600-mm
(24-in.) outer casings on cover blocks to act as cooling water reservoirs,
setting the 1 220-mm (48-in.) corrugated metal pipe (CMP) in the pipe
tunnel, and filling the CMP with compacted soil.

D. DEMONSTRATION ACTIVITIES
The field demonstration activities and schedule were based upon
Revision 1 of the Activity Plan (ref 2). Field testing began December 7,
1995 and was completed on January 4, 1996. The equipment and
supplies used during the field testing activities are listed in Appendix D.
Demonstration activities and summaries for the preliminary test and five

planned demonstrations are as follows:
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Summary
A preliminary test was added to the scope to ensure that

assumptions about equipment and techniques established for the five
demonstrations detailed in the activity plan were reasonable and that

major modifications were not necessary.

A short length of outer casing was bolted down to a
reinforced-concrete hatch cover block and sealed with asphalt
sealant to provide cooling water retention for the trial drilling

activities.

The preliminary test consisted of setting and grouting a short length
of inner casing into the 229-mm (9-in.) thick concrete hatch cover,
drilling a 25-mm (1-in.) diameter hole in the concrete hatch cover
and setting a 19-mm (3/4-in.) diameter core retention rod with epoxy
in the hole. When the epoxy was cured, the preliminary test
proceeded with core drilling through the cover block.

Date Started: December 5, 1995
Date Completed: December 12, 1995

Results
Measurements and observations were recorded on test data sheets
(Appendix A) and in daily field notes {(Appendix B). The results of

the main preliminary test activities are recorded as follows:

. Casing Shoe: The 450-mm (18-in.) casing shoe drilled a
51-mm (2-in.) deep groove into the hatch cover block in
30 minutes with 37.8-L (10-gal) cooling water. It drilled
another 63 mm (2-1/2 in.) in 20 minutes with some addition

of cooling water due to leaks in the asphalt sealant.
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Grout: A quantity of 28.4 L {7.5 gal) of Masterflow 928,
grout was placed inside both the inner and outer casings as

the inner casing was placed into the groove.

Setting Retention Rod: A 25-mm (1-in.) hole was drilled to a
depth of 102 mm (4 in.) into the grout and 25 mm (1 in.) into
the cover block. The small 25-mm (1-in.) drill bit broke in two
places. The top end failed in the thin wall of the threads, and
the bit end failed in the thin wall connection (see photo 29).

The 19-mm (3/4-in.) diameter rod was set with epoxy into the
hole in the grout and into the shallow hole in the concrete.
The epoxy adhered to the rod, but the grout did not bond to
the concrete, therefore, the circular grout plug pulled free from

the concrete.

Small Drill Bit: The failed small bit was sent out for repair and
a spare bit was ordered. The bit was repaired by machining
the NWJ adapter, inserting steel tubes into the shank and
welding the bit together. No damaged was done to the tip
(see photo 31).

Core Barrel: Drilled 305 mm (1 ft) into the grout and cover
block. Used 75.7 L (20 gal) of water. Water and cuttings
were vacuumed out to inspect the core drilling progress. The
last 38 mm (1-1/2in.) of coring was finished and the core plug
was dropped to the bottom of the tunnel since the retaining
rod was only anchored in the grout layer. About 18.9 L (5 gal)
of cooling water was used to finish the coring.
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D nstration 1: ng and Grouting of lnner in

Summary

Demonstration 1 as listed in the Activity Plan (ref 1) consisted of
setting and grouting an inner casing to a concrete hatch cover. An
outer casing was bolted to the hatch cover block and sealed with
grout to provide cooling water retention and to act as a guide for
centering the casing shoe bit. Refer to Appendix ! for the amended
steps followed in conducting Demonstration 1, for the revised
drawings, and for the marked-up illustrations that recorded changes

during the demonstration.

Date Started: December 12, 1995
Date Completed: December 13, 1995

Results
The following measurements and observations were recorded for

Demonstration 1.

. Casing Shoe: The 450-mm (18-in.) diameter casing shoe
drilled a 51-mm (2-in.) deep groove into the cover block in

17 minutes, using 26.4 L (7 gal) of cooling water.

] Grout: Used 28.4 L (7.5 gal) of Standard Type | and Il cement
grout in the annular area between the inner and outer casing.
The inner casing was set by working the grout into the groove
by rocking and slightly lifting the inner casing. The grout
cured for 8 hours. Water leakage through the grout was 4%
of volume in 24 hours. The desired condition was to have no

leakage around the inner casing.
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nstration 2: Retention Pi r ill Tw ver .

Summary

Demonstration 2 included all the elements of Demonstration 1, plus
installing a 15-mm (1/2-in.) diameter pipe into the center of the core
for core retention. The pipe also provided a cooling water conduit
for drilling with the core barrel. Two 228-mm (9-in.) thick cover
blocks were stacked and strapped together to provide a 450-mm
(18-in.) thick block to core drill through. No grout was used to seal

between the cover blocks.

Using the two cover blocks was a deviation from Demonstration 2

of the Rotary Drilling Test Plan.

Refer to Appendix | for the amended steps followed in conducting
Demonstration 2, for the revised drawings, and for the marked-up

illustrations that recorded changes during the demonstration.

Date Started: December 16, 1995
Date Completed: December 19, 1995

Results
The following measurements and observations were recorded for

Demonstration 2.
. Casing Shoe: The 450-mm (18-in.) diameter casing shoe
drilled a 51-mm (2-in.) deep groove into the cover block in

10 minutes, using 15 L (4 gal) of cooling water.

. Grout: Used 15 L (4 gal) of Masterflow 928 grout between

inner and outer casings only. Little or no grout was allowed
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to flow into the center area of the inner casing during the

setting of the inner casing.

No leakage of water from the annular area between the

casings to the inside of the inner casing was detected.

Setting Retention Pipe: Used the repaired 25-mm (1-in.) drill,
and drilled 330 mm (13 in.) in 75 minutes, using 18.9 L (5 gal)
of cooling water. An open-ended 15-mm (1/2-in.) pipe was
installed in the hole with epoxy. The pipe failed the pull test
because most of the epoxy was inside the pipe since the end
of the pipe was open. In later demonstrations, the end of the
pipe was closed to correct this problem.

Core Barrel: The core barrel cored through 330 mm (13 in.) of
the two stacked cover blocks in 75 minutes. A total of 227 L
{60 gal) of cooling water was used. Most of the water leaked
between the two cover blocks since they were not grouted
together. One diamond/matrix segment from the core barrel
bit was broken loose as the drifl bound up when it was about
178 mm (7 in.) into the bottom block. The core from the top
block was also moving in the core barrel because there was no

restraint.

After coring was finished, it was found that a sliver of rebar
approximately 9.5 by 6.3 by 77 mm (3/8 by 1/4 by 3 in.) was
loose in the groove inside of the core barrel. Either of these
events may have loosened the diamond/matrix segment, but
Christensen Mining Products, the vendor who supplied the
core barrel, indicated that tangential slivers of reinforcement

bar have come loose from the cores and bound up core bits

-17 - 05/08/96



E20017ER.TD.1944

WHC-SD-WM-ER-557, Rev. 0

before (see photo 17). The core barrel was repaired onsite by

reattaching the diamond/matrix segment with brazing.

ration 3: re Drill On ver Block

Summary

Demonstration 3 was planned to include all elements of
Demonstration 2, plus setting a riser. However, because of
scheduling changes, Demonstrations 4 and 5 preceded
Demonstration 3. In both Demonstrations 4 and 5, risers were set
so Demonstration 3 did not include setting the riser. Refer to
Appendix | for a description of the demonstrations, the modifications
to the demonstrations, the revised drawings, and the marked-up

illustrations for this demonstration.

Date Started: December 14, 1995
Date Completed: January 3, 1996

Results
The following measurements and observations were recorded in

Demonstration 3:

. Casing Shoe: The 450-mm (18-in.) casing shoe drilled a
51-mm (2-in.) deep groove into the block in 8 minutes, using
15 L (4 gal) of cooling water.

. Grout: Approximately 22.7 L (6 gal) of Five Star epoxy grout
was placed between the inner and outer casings. The inner
casing was set by rocking the casing side to side to allow the
grout to flow into the groove. The grout was allowed to cure.
No leakage occurred during 24-hour water test.
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. Setting Retention Pipe: Drilled 254 mm (10 in.) into the grout
and cover block with the 25-mm (1-in.) drill in 45 minutes.
Used 15 L (4 gal) of cooling water. Successfully pull tested
the pipe at 4.2-kN (950-Ib) after the epoxy was set and cured
(see photos 19 and 29).

. Core Barrel: Drilled 102 mm (4 in.) into the grout and 203 mm
(8 in.) into a cover block in 50 minutes. Used 68 L (18 gal) of
cooling water for the initial coring activity. The dirty cooling
water and cuttings were vacuumed out. Used only 3.7 L
(1 gal) of cooling water to finish last 25 mm (1 in.) of coring.
The grout adhered to the concrete core. The retention pipe
held the core and the pipe and the core were removed with the
core barrel (see photos 20, 21, and 22). No riser was

installed.

Demonstration 4: ln§-xall 12-in. Riser on Sloped Cover Block

Summary

Demonstration 4 included elements of Demonstration 3, plus setting
of the 300-mm (12-in.) riser. The cover block was sloped nearly
10 degrees and was covered by building paper, welded wire fabric,
and grout to more nearly replicate the water-proofing material that
covers some domes of the SSTs (see photo 10). The outer casing
was set in a vertical configuration with angle brackets and grout to
provide a cooling water retention basin. Refer to Appendix | for a
description of Demonstration 4, the modifications to the
demonstration, the revised drawings, and the marked-up illustrations

of the demonstration.

Date Started: December 20, 1995
Date Completed: December 28, 1995
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Results
The following measurements and observations were recorded in

Demonstration 4.

J Casing Shoe: The 450-mm (18-in.) casing shoe drilled a
152-mm (6-in.) deep groove on the high side of the sloped
cover block in 30 minutes. A total of 208 L (55 gal) of cooling
water was circulated from the outer casing to a trough and
back. Recovered 151 L {40 gal) of water. The circular piece
of building paper, welded wire fabric, and grout came out in
one piece after it had been cut through by the casing shoe.
Used the 48-mm (1.89-in.) drill bit and ripper to lay back the
remaining building paper, welded wire fabric, and grout layer
near the inner wall of the outer casing for a better grout bond.
Took 30 minutes to chip out the remaining grout. Finished
cutting the groove with the casing shoe to a depth of 13 mm
(1/2 in.)_on the low side of the sloped block.

. Grout: Used about 22.7 L (6 gal) of Five Star epoxy grout
inside the inner and outer casings. No leakage was detected

during the 24-hour water test.

. Setting Retention Pipe: The 25-mm (1-in.} drill bit drilled a
hole in the sloped block 267 mm (10.5 in.) deep in
23 minutes. Used 18.9 L (5 gal) of cooling water. Anchored
the pipe in the 25-mm (1-in.) hole with epoxy.

. Core Barrel: Pipefitters brazed the diamond/matrix segment
back onto the core barrel. Core drilled approximately 305 mm
(12 in.) into the sloped grout layer and the cover block in
70 minutes. Used 94.6 L (25 gal) of cooling water. It took

30 minutes to finish drilling through the remaining 25 mm
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{1in.) on the high side of the cover block and the 89 mm
(3-1/2 in.) on the low side. Used 37.8-L {10-gal) of cooling
water to finish. Difficult drilling was experienced at the end
because the core drill bit was cutting into the 6.3-mm (1/4-in.)
steel bar holding the welded wire fabric. Two diamond/matrix
segments moved on the core barrel due to cutting the metal
bar in the absence of cooling water {see photo 18). The
wedge-shaped circle of grout broke loose during core barrel
drilling and spun inside the core barrel. The grout became
wedged inside of the core barrel and broke the 15-mm (1/2-in.)
diameter retention pipe that had been attached to the core
with epoxy. The epoxy anchor held. The retention pipe failed

approximately 508 mm (20 in.) above the core plug.

Riser: Polyurethane pipe insulation was used as a grout
holding gasket for the lower end of the riser pipe. The pipe
insulation used was 95 mm (3.75 in.) wide and 13 mm
(1/2in.} thick. The insulation material was wired and
epoxy-cemented to the outside of the riser. With the riser set
in the cover block and plumbed vertically, the initial grout
addition over the gasket was 1.8 L (1/2 gal) of Masterflow
928 grout. The grout set for 30 minutes. Then, 22.7 L
(6 gal) of Five Star epoxy was placed between the riser and
the inner casing. No water leakage was detected through the
grout after 3 days (see photos 23 and 24).

The hatch cover blocks and core plugs used in

demonstrations 1, 2, 3, and 4 were relocated to the ICF KH
drilling equipment yard in the 200-East Area.
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Demonstration 5: Simulated Riser Installation in Soil Column

Summary

Demonstration 5 included all elements of Demonstrations 1
through 4 and addressed the installation of a riser in a simulated tank
dome located under 3 000 mm (10 ft) of compacted fill. A CMP
pibe was placed vertically in the piping tunnel and filled with
compacted construction fill to represent the fill over a tank dome.
All excavation, drilling, and coring activities are to be done from the
surface. Refer to Appendix | for the Demonstration 5 amended
steps, the revised drawings, and the marked-up illustrations that

recorded changes during the demonstration.

Date Started: December 4, 1985
Date Completed: January 4, 1996

Results
The following excavation activities, measurements, and observations

were recorded in Demonstration 5.

] Corrugated Metal Pipe: Two hatch cover blocks were removed
from the piping tunnel to allow access to the tunnel bottom.
A mat of building paper, welded wire fabric, and grout was
placed on the tunnel bottom to represent waterproofing
material. A 3 000 m (10 ft) length of 1 220-mm (48-in.} CMP
was installed in a vertical position in the piping tunnel. The
two hatch cover blocks that were removed to make room for

the CMP were utilized during the preceding demonstrations.
The CMP was anchored to the tunnel bottom and top with

metal brackets. Planks were placed to fill in the gaps in the

tunnel roof.
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The CMP was filled with structural fill and compacted in
10 lifts to the soil density as shown in the data sheets in
Appendix A and in photo 11. Some soil density tests

indicated over 100% compaction.

Outer Casing: The outer casing was installed ina 1 220-mm
(48-in.) CMP filled with compacted soil using a vacuum truck
(Guzzler). To set the outer casing, the Guzzler was used to
excavate a starter hole 508 mm (20 in.) deep and 600 mm
{24 in.) in diameter which took 14 minutes (see photo 12).
Then, a 1 880-mm (6-ft 2-in.) length of outer casing was set
in the hole. The outer casing advanced another 1 000 mm
{3.28 ft) in the next 60 minutes by the vacuum excavation

method.

A 1 500 mm (5 ft) length of outer casing was spliced onto the
initial casing with a single-pass weld. The outer casing
advanced another 600 mm (2 ft) in depth in approximately
1-1/2 hours. It became increasingly difficuit to advance the
outer casing as the depth increased. Continued vacuuming
below the outer casing to the top of the grout covering the
bottom of tunnel. The last 900 mm (3 ft) took 2 hours.
Repeatedly lowered, about 15 times, a 1-T (2,200-Ib) hatch
cover block onto the outer casing to get it to advance the last
500 mm (2 ft) (see photo 13).

Casing Shoe: An extension of 3 800 mm (12 ft 8 in.) of
450-mm (18-in.) pipe was added to the casing shoe in order
for it to reach the tunnel bottom. Total weight of the drilling
head, the 305-mm (12-in.) drive, the 450-mm (18-in.) pipe and
the casing shoe was 0.9 T (2,100 Ib). Drilled 178 mm (7 in.)
in 42 minutes and used 26.5 L (7 gal) of cooling water. The
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building paper and the 102-mm (4-in.) grout layer separated
from tunnel bottom and was removed with the Guzzler (see
photo 30).

Grout: Used 49.2 L (13 gal) of Masterflow 928 between the
inner and outer casing only. Grout was not allowed inside the

inner casing. No leakage was detected during the water test.

Setting Retention Pipe: Using the 25-mm (1-in.) drill bit, a hole
was drilled 152 mm (6 in.) deep in 25 minutes. Used 26.5 L
(7 gal) of cooling water inside the inner casing. All water and
cuttings were vacuumed out, and the retention pipe was set
with epoxy. Successfully pull tested the pipe at 3.1 kN
(700 Ib) after the epoxy cured for 3 days.

Core Barrel: Since several diamond/matrix segments had
moved during previous demonstrations, all segments had extra
brazed fillets placed on the inside of the core barrel. The fillets

approximate size was 3 mm (1/8 in.).

Cored 279 mm (11 in.} into the tunnel bottom in 55 minutes.
Used 181.7 L (48 gal) of cooling water. The cooling water
and drilling debris were vacuumed out. It was assumed that
there was only 25 mm (1 in.} of drilling remaining, but the pipe
tunnel base was 432 mm (17 in.) thick instead of 305 mm
(12 in.} as shown on the drawings. Drilled the final 152 mm
(6 in.) in 45 minutes, with only 18.9 L (5 gal) of cooling water
used. Successfully removed the 432-mm (17-in.) thick core
plug from the tunnel bottom (see photo 14).

Risers: Used same gasket method as for Demonstration 4 (see

photo 16). Set the polyurethane gasket on the outside of the
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riser and lowered the riser into the hole with the boom truck.
Clips were welded between the top of the riser and the inner
casing to maintain vertical alignment. Added 28.4 L (7.5 gal)
of Masterflow 928 grout between plumbed riser and inner
casing. The approximate depth of the grout was 343 mm
(13.5 in.) between the riser and the cored hole, and 914 mm
(36 in.) between the riser and the inner casing. No leakage
was detected during the water test. Pulled vertically on the
riser with 8.9 kN (2,000 Ib) 24 hours after the grout had set.
No movement of the riser was detected (see photos 25, 26,
27, and 28).

V. CONCLUSIONS AND RECOMMENDATIONS

A. DEMONSTRATION RESULTS

E20017ER.TD.1944

Setting Outer Casing

The volume of material excavated in setting the outer casing was
minimal. By using the vacuum excavation method, less than 1.1 m3
(1.5 yd3) was removed from the CMP for setting the outer casing.

Very little excess soil was removed outside of the casing.

Contaminated soil can be confined easily in a vacuum truck or in
other containers. The Guzzler has’an optional loading device that
can load open-top drums so the soil is kept outside of the truck
holding tank. No airborne contamination is generated due to the

multiple filter systems on the vacuum truck.
By use of the vacuum wand during excavation, existing underground

utilities and obstacles can be located with little chance for damage

to the utility or object.
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Approximately 6 hours were required to seta 3 400 mm (11 ft 2in.)
length of 600-mm (24-in.) diameter outer casing. Time was included

to weld one joint into the casing.

Recommendations

It is recommended that the outer casing be cut into short lengths of
1 520 mm (5 ft) to 1 829 mm (6 ft) so that the vacuum excavation
can proceed while the casing is being placed. Excavate with the
vacuum wand at least 610 mm (24 in.) into the soil before setting
the bottom section of the casing. This allows a worker to handle the
vacuum hose and wand while standing on the ground. No

scaffolding is required.
Use a boom truck or a light crane to handle and plumb the casing.

Use a short length of 150-mm (6-in.) diameter polyvinyl chloride
(PVC) pipe on the lower section of the flexible vacuum hose to act
as a wand. This allows for more rapid excavation and provides
insulation against buried electrical cables. Ensure that all
connections on the vacuum hose will not loosen during vigorous

vacuuming.

When the outer casing hangs up as the depth increases, use a

vibrator attached to the outer casing to advance the casing.

The outer casing is simply a guide path for the casing shoe and
makes a form for the grout to seal the inner casing. Therefore, there
is no need to grout the voids at the bottom or outside of the outer
casing.

-26- 05/08/96



2.

E20017ER.TD.1944

WHC-SD-WM-ER-557, Rev. 0

Setting Inner Casing

Using 8 450-mm (18-in.} casing shoe to cut a groove into a
simulated concrete dome for grouting and setting a plain casing to
form a seal for further driling worked relatively well. Several
diamond/matrix segments on the casing shoe moved so close
attention must be paid to providing adequate addition of cooling

water.

The averages for the preliminary test and the demonstrations are as

follows:
. Drill Speed Range: 60 to 80 rpm.
. Depth Drill: 102 mm (4 in.).

° Drilling Time: 20 minutes.
. Casing Shoe Driliing Rate: Approximately 5 mm/min
(0.2 in./min).

. Cooling Water Used: 30.2 L (8 gal) per demonstration.

U Diamond/Matrix Segments on the Casing Shoe Bit Wore
Down: 0.6 mm (0.025 in.) or 7.5% of 8.5 mm (0.335 in.)
total depth after 635 mm (25 in.) of drilling.

Nonshrink grout is necessary to ensure a good seal and to develop
high early strength. Masterflow 928 is easier to use than Five Star
epoxy and is less expensive. Grout placed between the inner and

outer casing was effective to set and seal the inner plain casing. No

‘water leakage occurred with the use of Masterflow 928 grout.
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Five of the 50 diamond/matrix segments moved on the casing shoe
bit during Demonstration 5 after 635 mm (25 in.) of drilling. There
was no indication of hang-up during drilling but the casing shoe
appeared to get hot; however, it was never too hot to touch when
it was brought up. Addition of cooling water is essential to the life

of the casing shoe bit.
Recommendations

o Drill String Weight

The drill string could be lightened by using a shorter length of
450-mm (18-in.) driver for the casing shoe or by using longer
sections of the smaller 300-mm (12-in.) driver. Even with a
lighter drive, the total string weight could be as much as
0.68 T (1,500 Ib). There is no need for heavy drilling
pressure. A flexible drive head should be used, which allows
for alignment adjustment of the drill bits.

o Cooling Water
The drilling water can be controlled by using a container, i.e.,
a 208-L (55-gal} drum, a small electric pump with a control
valve, and a water meter with a flowrate indicator and totalizer
(range from 0.25 to 5 gpm). Cooling water is introduced to
the drill bits and core barrel through the hollow drill stem by a
15-mm (1/2-in.) pipe. A small quantity of less than 76 L (20
gal) of cooling water will dissipate under the outer casing,

which is not sealed.

. Retain Water-Proofing Material
It is not necessary to remove the waterproofing, welded wire
fabric, and gunite to get a good seal for the inner casing. For
Demonstration 5, the casing shoe simply drilled through the

-28- 05/08/96



E20017ER.TD.1944

WHC-SD-WM-ER-557, Rev. 0

waterproofing layers and into sound concrete. There was no
water leakage between the inner and outer casing. Use
Masterflow 928 or similar nonshrink grout for sealing the inner

casing to the concrete dome.

Grout Between Casings

Once the inner casing is set, fill the annular space with grout
to the top of the outer casing. The inner and outer casing may
need to be cut off to allow for placement of a concrete slab

around the riser.

Care of Drilling Tools
Ensure that two sets of the following critical drilling equipment
are on hand to allow for repair and decontamination before the

riser installation activity begins.

—  25-mm (1-in.} drill bit
- 368-mm (14.5-in.) core barrel

—  450-mm (18-in.) casing shoe

Minimize drilling pressure on the 450-mm (18-in.) casing shoe
and core barrel during drilling by holding the drill string with
the drill rig hydraulic pressure system. Check the shoe and
core barrel for loose or worn diamond/matrix segments after

each use.

Obtain written specifications for operations and repairs of the
casing shoe and core barrel from the vendor. Determine under
what conditions the diamond/matrix segments may loosen and
move. Braze the segments with extra weld to stop
movement. Prepare for adequate cooling water addition and
disposal.
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in ion Devi

Originally, a double-walled core barrel with a core lifter spring was
specified to ensure that the core would be retained within the core
barrel, but Christensen Mining Products (the core barrel vendor) was
concerned that cutting through several layers of rebar with. the
relatively large (368-mm [14.5-in.]) core barrel might destroy the
core lifter (Letter, Hawkes [Christensen Mining Products) to
P.L. Harvey [ICF KH], September 23, 1994.)

Retention Rod and Pipe
As an alternative to a core lifter, the Activity Plan called for a 19-mm

" (3/4-in.) diameter rod, epoxy grouted into a 25-mm (1-in.) hole at the

center of the core. The rod extended up through the hollow drill
stem and attached to the drill hoist to be used to retain the core.
The rod was pull tested during the preliminary test and it held fast

to the grout plug.

During the demonstration, ICF KH drillers proposed using a 15-mm
(1/2-in.) pipe that could retain the core and also act as a conduit for
the cooling water. A 15-mm (1/2-in.) diameter galvanized pipe was
set and successfully pull tested in Demonstrations 3 and 5 (see
photos 14 and 29.

. The averages for the four demonstrations are as follows:

—  Drill Rate Range for a 25-mm (1-in.) Diameter Hole:

6 mm (1/4 in.) per minute.

- Drill Speed: 130 to 150 rpm.

—  Cooling Water: 18.9 L (5 gal).
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Water intermittently was run through the drill stem, but more
pressure was needed to force the cooling water through the
orifice in the drill bit than the gravity head provided. A
pressurized cooling water system is essential for the operation
of the small drill bit.

Pull tested 3.1 kN {700 Ib) and 4.2 kN (950 Ib} on the rod and
the pipe for two successful tests after the epoxy had set.

The epoxy tubes that were dropped into the center hole were
crushed and mixed well with vigorous rotating and hammering
on the pipe. This allowed the epoxy resin compounds to mix

well and form a strong bond.

The pipe end was closed and pointed. Dimples that were
welded on the outside of the pipe helped bond the pipe to the
epoxy. A series of 6-mm (1/4-in.} holes were drilled into the

pipe to provide water flow into the core barrel.

Recommendations

Approximately 18.9 L (5 gal) of cooling water in the sealed
inner casing is enough to cool the small bit and dilute the

cuttings.

Pressurized recirculation water at 68.9 kPa (10 psi) and a flow
of 3.8 to 7.6 L/min (1 to 2 gal/min) will help in the small drill
bit performance.

The hole should be drilled at least 127 mm (5 in.) into sound

concrete. Clean out the water and cuttings and dry the hole

as much as possible before setting the retention pipe.
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Close the end of the pipe, dimple with weld for good epoxy
bonding, and drill holes for the cooling water. Use Schedule
40 pipe and light couplings. Verify that the couplings fit
through the drill stem prior to use. Use at least one epoxy
capsule (19 mm by 166 mm [3/4 in. by 6-5/8 in.]) (Hilti part
000668129) per hole. Break the capsule, rotate the pipe
vigorously for 2 to 3 minutes, hammer on the pipe, and tie the
pipe in place to allow epoxy to cure. Do not disturb for
several hours. Pull test the pipe to at least twice the expected
weight of the concrete core plug, the core barrel weight, and
the weight of the drill string.

Core Barrel Performance

The core barrel worked well except when the diamond/matrix
segment on the core barrel bit either moved or, in one case, came
off the core barrel. Brazing the diamond/matrix segment onto the

core barrel was partially successful.

The averages for the four demonstrations are as follows:

Drill Rate Range: 5.0 mm (0.2 in.} per minute

- Driil Speed: 80 to 100 rpm.

—  Cooling Water: 76 to 189 L (29 to 50 gal).

- Diamond/Matrix Segments Wore Down: 0.36 mm
(0.014.in.) out of an average total depth of 7.7 mm

(0.304 in.), or 4-1/2%, after 1 900 mm (75 in.) of
drilling.
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As many as 6 out of 30 diamond/matrix segments on the core
barrel moved even after extra brazing was added to the inside

of all cover blocks (see photo 18).

A mild steel subadapter for connecting the drill rod to the core
barrel, furnished by Christensen Mining Products, belled out at
the top during the drilling activities. In demonstration 1, a
copper wire gasket was used to help distribute the pressure on
the adapter. The condition of the adapter did not worsen

during the remainder of the demonstrations.

mmendations ,
Obtain a hardened subadapter fitting to connect the drill stem
to the core barrel and ensure that the connection is torqued to
the specifications.

Have a spare core barrel if repair or decontamination is

required.

Mount a centralizer as close as possible above the core barrel
to ensure that it is centered within the inner casing. During
Demonstration 5, a centralizer mounted more than 1 829 mm
(6 ft} above the core barrel allowed the core to drift off center

51 mm (2 in.) with respect to the inner casing.

See comments for casing shoe regarding how to ensure that

the diamond/matrix segments do not move.

Installation Riser
Installing risers in the hole cored in the concrete is the final step in
theriser installation sequence. A 324-mm (12.75-in.) outer diameter

riser installed inside a 368-mm (14-1/2 in.) diameter cored hole
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allows a gap of 22 mm (7/8 in.). This gap is sufficient to allow

grout to form an effective seal and to bond between the riser and

the cored hole. The gap provides clearance to plumb the riser

vertically before it is set in place with grout.

Demonstrations 4 and 5 included installation of a 300-mm
(12-in.) riser and both demonstrations utilized the polyurethane
pipe insulation as a gasket to seal between the riser and the
core hole. The only function of this gasket seal is to form a
temporary closure so grout cannot leak through while the
grout is allowed to set. The relatively soft, flexible material
can conform to the core hole and can be squeezed to allow the

riser to be plumbed.

Resuits of both demonstrations showed no leakage through
the grout after it cured. Demonstration 5 included an 8.9-kN
(2,000-1b) vertical pull on the riser to test the seal between the
riser and core hole, and the riser and the inner casing. No

movement was noted.

Recommendations

After the outer casing is set and the outside of the tank dome
is exposed, measure down to the dome to determine the
length of the riser. An estimate of the dome thickness taken
from the construction drawings will provide the location of the
gasket for the bottom grout seal. These measurements will
allow verification that the new riser is fabricated to the correct

length.
Flat polyurethane sheeting could be used in lieu of pipe

insulation for the gasket material. Attach the sheeting to the

riser pipe with plastic ties and rubber cement. Further testing
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is required to weigh the advantages of the two methods of

providing a grout seal.

U A pair of steel collars could be welded near the bottom of the
prefabricated riser to keep the polyurethane gaskets from

moving or from dropping into the tank upon deterioration.

L Once the riser is plumb, place enough grout to fill the void
between the riser and the cored hole and put at Ieast 162 mm
(6 in.} of grout between the riser and the inner casing. Let the
grout cure to the manufacturer's requirements. Check to see

if the grout is filled to the top of the inner casing.

. Construct a slab of concrete at grade around the riser
installation. The slab provides a water seal, a work platform,

and a base for future equipment installation in the riser.

B. ALARA

Contaminated soils may be encountered during excavation of the outer
casing with the Guzzler. If contaminated soil is encountered, vacuuming
techniques must be modified to distance the workman from the vacuum
hose to lower the radiation exposure time. Inspection of the hole with
high intensity lights and mirrors can be conducted to lessen exposure.
Depending upon the contamination level of the soil and radiation exposure
to the workers, the soil could be collected either in the truck-mounted
vacuum tank or in 55-gal drums. Either method would provide some
shielding.

The outer casing would provide shielding from contaminated soil but not
shielding from the tank dome. If contamination is present on the dome,
the casing shoe may have to be either decontaminated or grouted to the
dome after drilling.
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For the small 25-mm (1-in.) drill for setting the retention pipe, the drilling
water can be confined to the inside of the inner casing and vacuumed out

after drilling is complete. The drill may need to be decontaminated.

Drilling with a core barrel until it breaks through the tank dome should
result in minimal radiation exposure. When the core is completely free and
being withdrawn, a 368-mm (14.5-in.) hole will be open into the tank.
The bottom of the core being withdrawn is potentially contaminated.
These operations must be planned carefully to minimize exposure. Once
the core is withdrawn, temporary shielding can be placed over the casing.
Insertion of the prefabricated riser with a gasket seal can be done relatively
quickly (estimated within 10 minutes) to minimize exposure time. Grouting
can begin immediately after the riser has been plumbed. The 300-mm

(12-in.) riser will include a blind flange or shielding plug at the top end.

C. DRILLING CONTRACTOR
Setting risers in SSTs does not require production drilling equipment or
deep-drilling techniques. The time required for set-up, job safety analysis,
ALARA requirements, work procedures, and demobilization from the tank
farm can change the scope of work significantly. |f contaminated soils or
underground utilities are encountered while excavating for setting the outer
casing, the riser location may need to be changed, which would alter the
work scope. Drillers experienced in tank farm drilling and with specific
knowledge of techniques and equipment used in the riser simulation test

should be utilized for this specialized drilling task.

D. INSTALLATION OF LARGER RISERS
The riser simulation test proved that existing techniques and equipment
can be used to readily install a 300-mm (12-in.) riser in SSTs. Utilizing the

same techniques and making modifications to equipment may allow
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installation of larger risers. To determine the practical size limit, the

following would have to be resolved:

. What is the largest outer casing that could be set with a light crane
and vacuum truck? Weight of the casing and skin friction will limit

maximum size.

J What is the largest casing shoe and core barrel that could drill into
the concrete dome? This is limited by the drill rig capacity, the
" weight of the drill string, and the ability to drive the casing shoe or

core barrel assembly.

. What is the effect on the geometry of a large-sized drill bit on the
slope of the dome? Also, what effect does the increased weight of
a larger core have on the ability to restain it from falling into the
tank?

. More reinforcing bars will be cut in the dome for a larger riser which

could effect the structural integrity of the dome.

E. DOME LOADING
Each major piece of drilling equipment, i.e., the vacuum truck (Guzzler),
drill rig, and boom truck (light crane), can weigh in excess of 13.6 T
(15 tons). Only the drill rig needs to be directly adjacent to the location of
the new riser. The other equipment can be spaced at some distance from

the drill site to reduce loads on the tank dome.

Drilling with a casing shoe to set the inner casing could result in cutting
several reinforcing bars on the top mat of the reinforcing steel. Drilling
through the dome with the core barrel will cut a number of reinforcing bars
in both the top and bottom mat which is a more severe condition that
must be checked as to loads from major pieces of equipment. Drill
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pressures can be light for both the casing shoe and the core barrel so the

drilling pressures should not affect the dome loading significantly.

F. COST INFORMATION
From Opdated cost information and the experience gained in the simulated
riser installation field test activities, the cost to install a new riser is
estimated to be $1,305,000. After the first riser is installed, the
estimated cost to install each additional riser will be $250,000. The cost
information for each additional riser includes $30,000 for permitting,
environmental assessment, and safety analysis. Cost information details

are shown in Appendix E.

G. SCHEDULE
The riser installation in an actual SST is scheduled to take
approximately 10-1/2 months of planning, permitting, and engineering and
1-1/2 months to install. The total time required for the riser installation

process is 1 year. Schedule information is shown in Appendix F.

Vi. REFERENCES

1. Engineering Study, "Installation of New Risers in Single-Shell Tanks,"
prepared by ICF Kaiser Hanford Company, Document
No. WHC-SD-WM-ER-2989, Rev. 0, dated August 1994,

2. Activity Plan, "Simulated Riser Installation by Use of Rotary Drilling,”
prepared by |ICF Kaiser Hanford Company, Document
No. WHC-SD-WM-AP-034, Rev. 1, dated December 1995,

3. Geotechnical Report, "Evaluation of Sampling Tools and Activities Used for

Characterization of the Hanford Single-Shell High-Level Tank Wastes,"
prepared by U.S. Army Corps of Engineers, February 1995.
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_ SIMULATED RISER TEST DATA SHEETS

The data sheets for recording the riser simulation field tests were extracted from the
Activity Plan, "Simulated Riser Installation by Use of Rotary Drilling,” Document

No. WHC-SD-WM-AP-034, Rev. 0, dated December 1995. The data sheets were
completed during each simulated riser test by the ICF KH test engineer. The soil

compaction tests and grout hardness tests were taken by ICF KH Quality Assurance and

the results were provided by Shannon & Wilson, Inc.

Preliminary 12/05/95 to 12/12/95 | Trial drilling activities
12/12/95 to 12/13/95 | Set inner casing

pry

12/15/95 to 12/19/95 | Set inner casing, center pipe, and core drill

12/14/95 to 01/03/96 | Set inner casing, center pipe, and core drill

Hlw N

12/20/95 to 12/28/95 | Set inner casing, center pipe, core drill, set
riser on slope -

5 12/04/95 to 01/04/96 | Simulated riser test
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RISER SIMULATION TEST
TEST PREPARATION DATA SHEET
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RISER SIMULATION TEST
TEST ACTIVITY DATA SHEET (Sh 1 of 2)
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RISER SIMULATION TEST
TEST ACTIVITY DATA SHEET (Sh 2 of 2)
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RISER SIMULATION TEST Hi3Hs
P SOIL DENSITY DATA SHEET W

T percent r |
. 1+ Compaction

Maximum density determined by
Test method - ASTM D2922, D3017
Gauge Number: —~

- ASTM D-1557, with a 6" maximum 1ift

I
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Riser simulation test reviewed by:///@,/' A ftee,  ZCF > AL
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Rev. 2, 11/29/95 cab -
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RISER SIMULATION TEST
TEST ACTIVITY DATA SHEET (Sh 1 of 2)
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' RISER SIMULATION TEST
TEST ACTIVITY DATA SHEET (Sh 2 of 2)
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RISER SIMULATION TEST
TEST PREPARATION DATA SHEET
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RISER SIMULATION TEST
SOIL DENSITY DATA SHEET
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RISER SIMULATION TEST
TEST PREPARATION DATA SHEET
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4 552 7560 244 /
Core Barrel
Blocks
1 - 525 TS| s Y e (2/re. |@ormnwer o L
2 OIS | 215 < Do 13
3 505|185 | s C Peecin TEST.
4 520|755 21T )
11/29/95 cab

Rev. 2,

A-10



RISER SIMULATION TEST
TEST ACTIVITY DATA SHEET (Sh 1 of 2)

Initiai/Date " Remarks:
Casing Shoe | *1S-R0RrpPm) zLla FhT 1O WILYTES - 2 1K)
Core Rod Hole | - 1 ¥0eRn ©— | < 5O | pan 2f) 4 SR ad G
Core Barrel | 3550 & rom| 200xi| <50 | B 1%/ & 4G e] 12" 100
T pounds T | Initial/Date ud " Remarks  ela Yy,
Vel
Test Core Rod Eavan TesT] \HS P = Py terd 1
— . Y A4
g: Water:Used: | . Gallons Initia]/Date"Lf Remarks
Casing Shoe S-y Ba Hig 2! 1w 8OO @loy
Core Rod Hole o5 - C ax
WhEl TWroJ TOP BLO02
|[Core Barrel 550 - 5 L =000 ey
routing:- "7y Quantity - “Grout: Initial/Date Remarks
Lo ST PR (gal) Strength. . -
18" Diameter Casing %%)3—‘1 1990 pi| @A (2 1n | 6RO Oursiog
12" Dia to Core and - HCH I8TO H OOt
18" Dia w4 A
18" Dia to 24" Dia e oo

“ Dimension. Initial/Date Remarks

ot (Inches)

Cas1ng Shoe Blocks

1 BS | gos| =224 A VY T ('L/’L@Srmo?‘

2 G55 |85 | 250 C 2=

3 S22 b a8y | ,250 / 4 _vornd

4 538 | TS | g ) '

Core Barrel Blocks -

1 508 |. 800 | atp e &1y | 12 e stanT

2 (ST LT R Lony < + 19 Tuo Bk

3 Stz | T8 3¢ /4 31" - oue 100

4 g2 | 1S5 | 314 / EoDuE B0
- 21 - orDUE eoviy

Rev. 2, 11/29/95 cab O
BOTT. BUDtL | conts FOR.

TOP RO s COrt
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RISER SIMULATION TEST
TEST ACTIVITY DATA SHEET (Sh 2 of 2)

“Tnitial/Date

18" Diameter Casing to [z45 v 12f
Block [75'-(' |73Lf o FROW (—4/3 = 18
12"Dia to Core and 18" : .

Dia N/A4

Job Description

Sece TEsT &

Guzzler Operation Time ) Remarks Initial/Date’
5710 MIMITES "Vacy wa DRl WAt Ba e/ (S

S )
FQ’ 1€ ﬁmy,zggp. Eaot @ bERPs— 18024 187

CUEETUTesE IRstruments Remarks _ Initial/Date
C" Dal Caliper wstF 0748 ol dert 5396 | Rua 12/ 10
AMETSe MOV (320 wew /et S
EPM_ wmEr S ' )

Remarks: | |\t b ska S0 £ ks wewdo (245

l' .
1" rrey o Boue( S'hur)+ Y rug BorT B

2, TOOH: BrOwES BRECARE TO P BLOLK. 0Mou¢z> Mslps QO
BoRRS - BOTT. BWOLK BOULD YP — MOUSD yplé dDOW M
0 TO Bl JOoOrd Rrlks. ALsO S s

F*tﬁfe' 1 _
OF R &-RAk] WAS SC0USRED —MAY [Nave
Bovuo vP BT

Rev. 2, 11/29/95 cab



RISER SIMULATION TEST
SOIL DENSITY DATA SHEET

“ percent
« | Compaction: -

/s
[

Maximum density determined by -~ ASTM D-1557, with a 6" maximum 1ift

Test method - ASTM D2922, D3017

Gauge Number: WA
Remarks: o

Riser simulation test reviewed by: /4%,,./ /’/@41 . LA K RE [f12-96
. /

‘Rev. 2, 11/29/95 cab *



RISER SIMULATION TEST
TEST PREPARATION DATA SHEET

ST UL BR CAS/IU @, CEUTHR

e P g
N 2NYae Ya/se §Q©la.€ Do P&
DESCRIPTION

B Size: Specification Initial/Date
Outer Casing 24 D3 wa x 20| A WO~ s, e ¢
Inner Casing 3" (i x &4 | A10-B <
Riser _ N/ A
Riser Flange § TR %W@(o
Core Retaining &g&)’r% e = -y Fse ll/,;/é_r
Epoxy Adhesive | G0 Y L% %‘il—;rrf'“:f:":; &128 ( AETER, EGO
‘Equipment/Supplies: | Description Supplier Initial/Date
Rotary Drill B-lhP MOBIL DRILL | B\a Yy
Casing Shoe 819 00— djamouy ghblingsyEnie G

Core Barrel

I
1d% ob -blawowd

clarIsTESL s &N

YA

Grout ErPOYY GROIT |Flve sT akr

Guzzier TRUGA NMOUUTED |GuzaLTe mou vt

Other-poota Teuee "NERSS SR an E-g00 TRUCK]

" “Dimension W L Depth Initial/Date Remarks

i -(Inches)

Casing Shoe

Blocks 1

1- SHS |7193 | 334 R ' F13 ST @, 2Tomi
2 L5285 |, 8001 (3548 Ia o | Tumar—E3 awy

3 L8322 1781 ] 52 > Vel el
4 5360|. 300] (248 9

Core Barrel

Blocks

1 - oY [ 80| =11 A Yo Sk

3 4585 |. got | . 322 4

4 458 1185 300 )

Rev.

2, 11/29/95 cab



W52V V-2=-207, Fev. U

RISER SIMULATION TEST
TEST ACTIVITY DATA SHEET (Sh 1 of 2)

figles vo Va/se

“Initial/Date 7 Remarks
A R ,iu I o
Casing Shoe  |12-75 Phm 2Aa (i [Ta S s

Core Rod Hole | { 2O~ =0pp] £ 50 Rig 12-//0 W@”@;ﬁ

Core Barrel L1S- 2O Rem s | . lss i_}‘-"&oi?.o (,2450'- el
a = ;‘A:: P psumds | Initfalybate T | Remarks”T Y[

Ying: Watér:Used: |~ Gallons Initial/Date Remarks

Casing Shoe 2—-4 la VH 4/ [N 2 RisTAL
Core Rod Hole S v HIYsS r\,“f'/,). T\Z,iséz_}@@
[ Core Barrel [o-1 e o s Wpoughe

“Quantity “Grout Initial/Date- Remarks &
_ e e (galy Strength ’ - . R
"o : 1 < X P

18" Diameter Casing O. &' Fr (T | A (FF

12" Dia to Core and -
1e" Dia N/ A M /A
18" Dia to 24" Dia s BH4e

Y Dimension: Initial/Date Remarks
. (Inches)
Casing Shoe Blocks
1 542 |, %02 | ,2¢0 Bla 'S |k + 4y
2 LSz IS | 258 C @O UT + 2 o
3 530 | 785 | 25! { Oome= 25"
‘ 553 | 50| =48 /
Core Barrel Blocks
1 BIVAR- R, eia Y/50 | “4rioms rovh
2 M9B L ROE | DID 2 ot Locarnl)
3 Sl | 75k 2% ) ~%4" | ornedh
4 SOk | a%s ]| 202 > mover~fe! |

Rev. 2, 11/29/95 cab
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RISER SIMULATION TEST
TEST ACTIVITY DATA SHEET (Sh 2 of 2)

| '/3/5,9

‘Leak Rate-= "~ [ "Initial/Date’

* Di ing to P Fracde AUG- . T
é?oca'lameter Casing to L{.‘g" 4—'/L @ i 2 oNDUKS Z1aq lz//b/gb
12"Dia to Core and 18" .

Dia N/

Tést' personnel’ Job Description ~ © “Initialjbate”™

cee TEST | Rta V2 /s6

Guzzler Operation Time Remarks Initial/Date
start SooF TesST ¥ Ripa Yo /96
Finish .

ot TestiInstruments Remarks Initial/Date

AL DRTE —
QY diaw cacireee ST ¥ 0746 ey e 12/5
g mMobeL 720 Rem merde - wew 'Vsg /g /a5~

" PNAAWOM B, 4w 477207

L agoec \m-a)fols‘emAd* ROV, CRAT (L — #0000 | RAA ‘/‘1'/96

: ALY

Remarks: |, pa(&TEQ S G b2 l?J‘ QLS &y S|LLLE TR SK_OQC%‘&FW_L;/
: SET RSBl M TS e o porowt FIUHIG, TETF=2

2. STARIE> TeT#2 ok, ') ¢ —eseT 19" pisa cuen
ST YRV @ PIoE~ [THEW CNMLOED TO ‘T‘E.Stl"#ﬁmié

r\\.\\

Rev. 2, 11/29/95 cab



WHC-SD-WWV-ER-557, Rev. 0

RISER SIMULATION TEST
SOIL DENSITY DATA SHEET

" percent: . [' Name/Date;
i Compaction: [ i Accepted::

N/

™

/
N
/

Maximum density determined by - ASTM 0\1557, with a 6" maximum 1ift
Test method - ASTM D2922, D3017 . >
Gauge Number: k

Remarks: - : /
<

Riser simulation test reviewed by: ﬂ%‘///ﬂ&z _zzﬁ £ Az [-12-56
. (g 7 —
Rev. 2, 11/29/95 cab -
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WHC-32-WV-2R

RISER SIMULATION TEST
TEST PREPARATION DATA SHEET

r “4{
i v sal i MNE Alid b)) a;ureﬂL
-_.bL/w/gS *rO \2[2n PIPE,CORE PR, S &7 24 e

DESCRIPTION OH L LOpE=

Size: . Specification Initial/Date: .
Outer Casing 2_‘-!“4) X3, }\Z"O £ | Op—3 LA 12/mD
Inner Casing (VDX xZ2ER | (v =108 3
Riser vox3sx 259 | o 1060 B s (T
Riser Flange W/ A
Core Retaining Red P L, ') x ~2MD| A B3—1R ria (AT
Epoxy Adhesive %'q“cp )(@S/g 5’;};_’&,?_;*58‘00@@125 -\ 1T
‘Equipment/Supplies: Description Supplier Initial/Date:
Rotary Drill B—lol 3D MOP 1L DRILL | T2 LA (/70
Casing Shoe (8la Op ~DRwmoud OpyRASTERMS B4 C
Core Barrel (44 oo-blamoud] CRRUSTEL s SN /
Grout EPO XY @ROUT EIVE STar )
Guzzler TRUCIL MOVUrED| Gueelan. MaUuE c
Other o Teuad "STONSE “TROT | roan m oD TRIGe 7

Dimension W: L Depth Initial/Date Remarks
_ . (Inches)
Casing Shoe
Blocks i
! Sy | %@ | 320 Rla Y5 | soare (2tromd
2 555 | nos] 350 S : '
3 s5p| Ass| 250 4
4 538 nse | =z42 /
Core Barrel
Blocks
1 S0 38|, 60| 316 RLa 2719 1@ sroeT
2 1517 [ ass| (=05 <
3 512 | TS| 3 g
4 S| 185 =iy |
Rev. 2, 11/29/95 cab



RISER SIMULATION TEST
TEST ACTIVITY DATA SHEET (Sh 1 of 2)

l Z/ z@/ &5 T(D 2
GaugirPr%—s\grﬁzmé‘ I.nzflt1a1/.Da‘x:te Bem_arks
Casing Shoe | - 55 Bpm | e 20 | <50 | o /20 | Parantea o
Core Rod Hole {3 CLliyohem| € @ aw e ﬁgéhﬁwmﬁ
Core Barrel 50 | Ve 'IHP_.7\)0WWN|H. ~(I:;'«-n
s Stalnfg, “Polnds | " Initial/pate” | Remarks
Test Core Rod PIPS[EPR Bl (mA [Y2a/d5 74 LOKIE guuaf«_
ing:Water-Uséd | = @allons Initial/Date Remarks
Casing Shoe TR vuen | e Uo/G AR S
Core Rod Hole S ol W R e lz/'?-‘i- IN(PDQ“-L— Ay cgor\uvg 7wt
Core Barrel EST 2025 BUA %o 277
. Quantity " Grout Initial/Date | Remarks
o (gal): Strength ' N
18" Diameter Casing | 0, & £ PEoEl B By 17/20
ig" B}: to Core and 0.5 TLT3 H},@ i IZ/Z_"7
18"_Dia te-—24" D7
b'nrhe"'n'swn ' Depth Initial/Date Remarks
o0 (Inches),
Cas1ng Shoe Blocks
! SHT | Sle]i23) va A @eup ~
2 SS53 |85 | 53 < 410
3 S3b | 285 | 5 < R LCED
4 SHL|ass | 247 /
Core Barrel Blocks [,S04
! QOR | 208 Ble 1527 |~ 45 rome
2 SO0 | aoy | .21] ¢ DRALLES
3 S1D0 | .80l | 208 l TRUT TEST
] S14 [ T5e] 21D ( i

U

Rev. 2,

11/29/95 cab
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=¥y

RISER SIMULATION TEST

TEST ACT

IVITY DATA SHEET (Sh 2 of 2)

v-Z--2204,

Sy, o

\2/20) 85 YO

e e
177 Leak: Ratel:

18“ Diameter Casing to
Block

57 beer
W\1'4'p

12"Dia to Core and 18}
Dia v

L

"Test' Pérsonnel” =

TP %70

WAYSa, T&U

S -2Z230U0s

Job Description

U Initial/pate’

ew Yz /oo

cEeEv  TexeT ¥

Guzzler Operation

Time

Remarks

Initial/Date

Start . <

e e HF e

-\ Vrz/g

\J

T Testl Tnstrumants

GROUT CAME OUT ©F C

2, TRIED 2 crauiEie JA A B
WOoRsn Ow. pUT WoRD TO

Remarks Initial/Date
" Dal calipFie /Mffowf—w{ﬂwfwd

amErer monsN20 e NEUW Yoo
nerex. :
s P N2/90

Remarks: ]fj;‘ ) |

|+ TesT 4 ou sweT = %:3 9(770/ ioTo
warz_.a‘ (RUsHOE PRIlLSo M TR, o o @V — BVidile YhosRwWwiE <4

T TO REWMOVE oRoUT , W
WOVE oM SITT TO S(T6&

e ' Moose ue‘mojt 2

P, TOC e oUES (rOd]

Eurtia. Gasiey w0 Boub TO B0 uss

= Pos. —
W =g

— L*F’&)e;a..éé}z:t%i

CRE OUT IM CHURKES ~ALS0 USE A RAm. 1O CoBb
MOBSE @O0 PROGAESC L &Y30VT 2D miwsrss. Rev. 2, 11/29/95 cab

A-20
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RISER SIMULATION TEST
SOIL- DENSITY DATA SHEET

- Percent
£ Compaction::;

Maximum density determined by - ASTM D-1557, with a 6" maximum 1ift
Test method - ASTM D2922, D3017

Gauge Number:

Remarks:

Riser simulation test reviewed by/-,ééw/ //,/.7 _Q,c K AT /-125&
. ' / ' '
s Rev. 2, 11/29/95 cab -
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RS awd -3 |y Apeey - yed )
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RISER SIMULATION TEST
TEST PREPARATION DATA SHEET

Ge/ylsy 0 V4lop T2
DESCRIPTION
i Size Specification Initial/Date:

Outer Casing 24D yr e |a 106 B e 228
Inner Casing " x 3 x 1HO A 1O B BLA V2
Riser 20 (B x 12| A\-100 B C
Riser Flange 12D sup ol A -1 OS5 ¢
Core Retaining Red P UL "D ecp 40?373' ASD "l 7 g
Epoxy Adhesive CTVBES L 3 ﬁ{&lao%?qusms Btz 29
‘Equipment/supplies: | Description Supplier Initial/Date
Rotary Drill Bl ND mOBIL. DRILL | BuAa Yoy
Casing Shoe ,_,/'. ‘
Core Barrel SEe= vl [Ty 4
Grout IR Manmam 0wl Dvastsie 2y ubEke.
Guzzler B B
Other )
. Dimension W L Depth Initial/Date Remarks
;- (Inches) )
Casing Shoe
Blocks ’
1 SHe | Bl 231 Rln 2o/ i @ T 84
2 'S5 [qe3| 228 C TOMRL DY o
3 SD] T85 | BS i
4 SHL 58] B¢ )
Blocks. 'gi&l B oy| A Yo B op
1 ==t .25 Bla Y )5 o] E 45" ey 1ef)
2 S8 1RO 2.9 s PEps Al B G
3 . IS

1520 | XIS | 128 ) WsiLvsa sOLoSH]
4 523 | (T45] =27 |

Qtw/\{:’

Rev.

2, 11/29/95 cab



TEST ACTIVITY DATA SHEET (Sh 1 of 2)

RISER SIMULATION TEST

) .:‘:v. - [

lfyfse 1O Ydlse
| Gauge: Préssure- | ‘Initial/Date Remarks:

<50

S To ;
‘ A SISy EZE‘PZMLU%Q

Casing Shoe @/ Z (A
Core Rod Hole {4 — () 2kt @/ <50 kgL 2f2g ©" N 25 ruurs]
Core Barrel SO—55 pph 30 Oy

50 2 A Vz :96 l!"m‘_gsr-uguurg"m C

: T pounds’ “Initial/Date | “Remarks

Te.s”'.c>Corei Ro_d” _ —T0D0* LA VL/Sb ST \JP 4 DAILS
11ing: Water:Used:| .~ Gallons Initial/Date Remarks

Casing Shoe . \51/7;(10 ga:([ B-CA (1/24/ ST IN %B%Hpe‘

Core Rod Hole 4 -gD Tydep zas (Fr /a3

_|[core Barrel 4 8- 50 @ad BLA /2 B o (N INLTIAL -

: grouting: T quantity Grout Initial/Date: Remarks’

S ok (gal) Strength 12/7&)a = - _

18" Diameter Casing |2 saous~| FT=| 7080pe 1 | RUA 3% eaes -Zoane

12" Dia to Core and @7 daxye w}y““““ﬁ OUTSIDE T8 ORy)

18" Dia Zsecrs~I BT S euf B/s ,lzzoes -2kalu

@550

Remarks

* Dimension. Initial/Date
; (Inches)
Casing Shoe Blocks
. 59C |.800 | 35 BLa /oa| ppis @4
2 S5 | A% | 225 S 3'% eoour+2 Bopr
3 523 [ 1% ] =50 9 TUUNEL —
,4 54z 1%e | (328 ; TOmL 25
Core Barrel Blocks
: SO | . poe| = fe-\&h I/2/5e] TORC poi
2 s00 | as% | 208 C = 45t 7
2 405 | (ROl | 328 ( - !
4 4%9 [ a3 | 206 )

Rev. 2, 11/29/95 cab



RISER SIMULATION TEST
TEST ACTIVITY DATA SHEET (Sh 2 of 2)

F Lgak: Rater it
: Dares 5
— : : 2755
18" Diameter Casing to v o> Dee| _ 3 5‘7-/7-310 /z_l [ERV.Y
Bleektuupct. BOTTE2Y &4(%@ 8% S €Y2/s
12"Dia to Core and 18" u -~ It

] T Yz
Dia S0% vem| 502 & 1N | B Noves ’e‘e Ver /s

Job Déscription

T Tnitialate.

See= TEsT F

—\a Yi2)o6

. Guzzler Operation

Time R Remarks Initial/Date
Start . ceE TESTH s YV i/ge
Finish

LY Test! THstruments Remarks Initial/Date

see TesT |F3

Remarks:

A-25

Rev. 2, 11/29/95 cab




RISER SIMULATION TEST
SOIL DENSITY DATA SHEET

/'i.-'4-,75:‘_ qAnl  /2-5-95 T

Maximum: -} Percent: . [ ‘Name/Date:
, 18 Al ool Density o Compaction | Accepted
1 -/ 123-9 123.3 /005 HF 1z- 4-95
z [0-6 125 & /1233 /0/- 8 PP 12995
3. 9.0 l24-3 123-3 /o008 DPF 12-5-95
4 G-2 117-0 /233 95 0 DPF 12595 -
5 ]o+9 123/ 1233 79-8 DI 12-5- G5
¢ g0 [22-0 123-3 G8-9 o125 55
7 7.5 /20-9 /233 78/ LFF 12-5-95
8 A (22-0 (233 56 -9 DFffrz-5-55
9 9-¢ 12/- 8 (233 287 LPf 2595
[0 79 /(87 /233 76 -2 I J2:5-95

Maximum density determined by - ASTM D-1557, with a 6" maximum 1ift

Test method - ASTM D2922, D3017

Gauge Number: ©948- us€ by J-27-9¢

Remarks: Density Gauge Listed above has +he cope bigtes 7o
test soil @ Al 12" depth. P 12-5-95

Riser simulation test reviewed by:/é/g,,.///;7 Zer o AL /-1Z2-%&
(_/ ’ /

Rev. 2, 11/29/95 cab "’
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95-43.03

REQUEST FOR LABORATORY TESTING OF SOILS

Project No.* Charge Code

Date
£ 475¢/ pPIsRIT 1/-14-95
Totd Location Sample Obtained Sampled B
p.o.;?,_, £R INSIAUNTION 5 ImulhTion TEST SEruf ';;.42" PILE ~ Soarh D pFr »

(584 LSQorT TrAe

intended Use of Material
] Sand Cushion [ Backtit [ Base Course 1 Top Rock [Iseatrox [

VISUAL DESCRIPTION OF SAMPLE
(Ref. ASTM D-2438 - Description of Soils and ASTM D-653 - Definitions)

+7 [ I Coarse Grained 50 (f more than 50% of partcies e visible ta the naked eye)
[ Fine Grained Soil (1f more than 50% of particies are not visible 16 the naked eye)

Soil Color ___ B/aamt

PERFORM THE FOLLOWING TEST(S}

O ASTMC137 Standard Test Method for Materials Finer than NO-200 Sieve in Mineral Aggregates by Washing
E/ASTM C-136 Standard Test Method for Sieve of Screen Analysis of Fine and Coarse Aggregates (see REMARKS for sieve sizes)
D ASTM D-422 Standard Yest Method for Particie Size Anllyll‘x of Sods
ASTM D-1557 Standard Test Methods of Moisture-Density Relations of Soil Aggregate Mivtures Using 1-1b. Rammer and 18° Drop ¥
O astm D..azs; Masimum index Density of Soils Using a Vibratory Table -
[J ASTM 0-4254 Minimum Index of Sorts and Caiculation of Relatve Density
[ wsDOT.606a Compaction Contral Test for Granular Material
[m]

WSDOT-609 Method of Test for Moisture-Density Relations of Sod

FOR SIEVE ANALYSIS, CHECK REQUIRED SIEVE SI2ES

[cE I (=R - Omw Os Oz Qe

|m AT =gl Osn Os Oz 0 wo

O: . 3 Ow Ho 0Oeo PT200

[mRRY} Osa PTe [a k1 @0 m]
REMARKS

*_ U ppcowe’ 4"

TArtach 1ag 10 sample container indicating Project No. and Sample No. KEH-0547 00 (02/89)
Distribution: Onginal to Testing Lab - Copy 10 Project File

A-27




NOV 27°95  13:39 No.007 P.02

& WILSON 1D:5097356474 )
SHANNON SHANNON & WILsON, Inc.
- MATERULS TesTiNG LasoraToRY
GRAIN SIZE DISTRIBUTION - DATE: 20-Nov-85
] ) PROJECT NO.: H-1018-41

PROJ, NO.: E47584-—— CHRG CD: PW¥5R17 WO NO.: 85-793
PROJECT: Riser Installation Simulation Test Set-u LABNO.: 511-835°
SAMP. OT.: 11.14.05 BY: D.PFREY TESTED BY: AV

LOCATION Stk Pie S'of Kaiser Escort Trailer
DESCN: Brown Coarse Gralned Soll -Backfil]
DESC'N:

TEST SPEC. ASTM C117, C138
KEH DATA (‘]

8l OR PENING | PERCENT | PROJECT
SCREEN SIZE PASSING SPEC.
! n. of NO.! mm;
[] 152.83 . 100
s 1274 100
3 78.44 100
125 31.85 o8
1 2548 04
0.7§ 19.11 82
0.5 12.74 ]
0.375 0.565 88
4 4.75 85
10 2 7
20 085 59 -
40 0.425 39
50 0.3 34
100 0.15 28
200 0.075 18.0

COMMENTS SAMPLE #

REVIEWED 8Y: 722 JQF .

2295

30 WELLSIAN WAY

BIAL 480 et emma, msen
A-28



WV eT DY v

SHANNON & WILSON 1D:5097356474

NOV 2795

R

“1$:39 No.007 P.03

SHANNON & WiLsow, Inc.,
MnthsTﬂnmuIJaxunmv

PROCTOR TEST REPORT

PROJECT NO E47581 _CHARGE CODE: PssR17 REPORT DATE:

20-Nov-85

PROJECT ;- Rlsef Instalation Test Set-u; up S&W PROJECT NO.: H-1018-41

SAMPLE DATE: 11-14-05 SAWW.0.: 95703
LOCATION:  ‘Sik Plle S' of Kaiser Escort Trater SAW LAB NO.: 511-535
SAMPLED BY:. D.P Frey TESTED 8Y: AV
DESCRIPTION: Brown Coarse Gralned Soll - Backiii
SOILDATA: % PASSING:[  3iin, [_ 38 T No.4 | o 200 |
. 1 91.9 &8 1 s | 18 ]

NATURAL WATER CONTENT: 2.5 SP.GRAV.: 2.7
TEST METHOD: ASTM D-1557, PROCEDURE A

MOLD NO. BLOWS/ RAM RAM

SIZE LAYERS LAYER WEIGHT DROP

4n. 5 25 10 1b. 181in.

MAXIMUMDRY DENSITY: 1233 jb/ca. 11,

OPTIMUM WATER CONTENT: __ 83 %
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WATER CONTENT, %
COMMENTS: KEH SAMPLE # E47561.1

CHECKED: c

80 WELLSIAN WAY
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DAILY ACTIVITY LOG

A diary A\)vas kept on the daily activities of the simulated riser instaliation field test

~ . activities by the ICF KH test engineer, R. L. Ackerman.
The field test activities began with mobilization the fourth week of November 1985,
drilling activities began December 7, 1995, and were completed January 5, 1996.

.~ The field notes were typed for clarity; the original hand-written notes are on file.

Richard L. Ackerman
Test Engineer
ICF Kaiser Hanford Company
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Field Activities

R. L. Ackerman

NOVEMBER 27, 1
ite Preparation

1. Test all 4 lifting points on 6 hatch covers, all to 1,500 pounds minimum vertically -
2.5 times lifting force. Wrote memo to file.

2. Lifted cover block - tunnel is clear of all pipes, very little water on bottom.

3. Cut 4 pieces - 24-inch 2 feet long pipe for outer risers. 11 feet 2 inches still left
for simulation test.

4. Setting 4 - 24. 3 w/3 angle supports wedge. Anchor to block, other w/4 supports
in slope to set.

5. Took off 2 cover blocks where CMP is: looks OK. Reset.

STILL NEED:

1. 928 grout (already on site 11/29), order by Mike Neville 11/27
2. Plain grout - on site?

3. 12-inchriser - on site?

4. 12-inch blind flange - order?

5. rpm meter - on order

6. Flow meter - move to field.

November 28, 1995

Setting 24-inch diameter outer casings
Safety JSAs

B-2
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NOVEMBER 29, 1
Site Preparation

1. Permits to enter tunnel
2. Permits to cut CMP

3. Roofing paper and mesh
4. Grout found.

Set last of 3 24-inch-diameter casings on cover blocks - move or not, cut / %-inch
diameter bolts

Sloped Block Preparation
Wrap 2 layers roofing paper and 1 layer 6x6x9-inch wide - 2 2x6 bars on back
Setting 24-inch casing on slope - may not be quite 10° as shown, measure

Tunnel Bottom Preparation .

Plan to use 5-foot bars at tunnel bottom for wire mesh

2 layers roofing paper - green color, good tracer

Marked CMP at 10 feet 6 inches - depth 10 feet 3 inches to 10 feet 4 inches
Need more brackets for bottom

T T I T 1 T T
4 | LA -
o N o | Mesh 5x5 feet
M *—1  approximately
L 1) a
(O 40O
48" 5-foot
. | —
Il fo] I ilo ‘(/ flat bars
| 4
B o Roofing paper
L d and wire mesh
1
™~ = layer on tunnel
bottom with
— d ot
anchor bars
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NOVEMBER
ite Preparati

Cut CMP to 10 feet 6 inches

Some asbestos in tunnel - require plastic barriers each side of work
Finish installing 24-inch on slope

Need to modify flange to fit 18-inch casing shoe to rig

Wb~

DECEMBER 1, 1

ite P ration oMP %lj (_.ll'bolt.both
Set 48-inch CMP to bottom - bottom w/4 g

k Bottom of tunnel

(__s_f&___)
5'x5'XWWF
(6x6x9 ga.)
T~ Bolt down with 2 -
5'%2™xVa fiat bar 6%
bolts each

4 bags grout used - depth about 3.8 to 4 inches

B-4



WHC-SD-WM-ER-557, Rev. 0

ECE R4 1
Str ral Fill Com ion
2 lifts of about 1 foot each in 48" CMP

first tested about 100% of D1557
second tested 101% of D1557

Shut down about 1 p.m. - no safety for fall protection - signed by 2:30 p.m.
Ready to start 12/5 a.m. - should finish filling CMP

Received drill bits and subadaptor from Christensen - all OK - will fit

DECEMBER 5, 1995
(0 ral Fill Compaction
Finished compacting soil at 11:30 a.m.

Total 10 tests all exceeded 95% required - approximately 10 feet + (4 inches) grout soil
column

Cover Block Prg—ggrggion
Grouting test 4, 24-inch risers
Measured diamond/matrix 18-inch shoes and core barrel - recorded.

Lenny modifying 18" casing shoe connection.

B-5
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DECEMBER 6, 1
mplete Site Preparation

1. Grout into slant on slope for Test 4 cover block.
- About 2 inches on low side
- About % inch on high side
- Cure now in Igloo
2. Move trailer for stand.
3. Fix 18-inch connection
- Ready to go now
- Start tomorrow

<€ Bolt flange to drill rig

<«——Collar
7] g—— 6 piece
Casing
Shoe | 1 -~ Collar
“€—Plate

<€—-2' length of 18“ pipe
— Weld shoe to casing
Cuttin,
T Toeth -
Casing shoe drill string and 18” ¢ bit
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R7.1
Start Preliminary Test
Meeting on site for entire crew.
A. Set 24-inch Test 5 - Tuesday or Wednesday next week
B. Preliminary test now
C. Real test next week

Cut and weld 18-inch shoe on rig adaptor

Caulk 3 24-inch diameter w/roofing tar

DECEMBER 8, 1995

Preliminary Test

Cut groove to about 4-% inches deep - rpm at 89

IFinish - 15-20 minutes to go 2-%" or so ' ]

PROBLEM

A. Cuttings - clean out so grout can set. Dry or not for grout. Use Guzzler to clean
out.

B. Use Masterflow 928 - 2 bags at 10:30 to 11 a.m. - but not set soon enough to
drill into with 1-inch - do Monday. Teeth show some wear on casing shoe.

B-7
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DECEMBER 11, 1995
Preliminary Test
Fit 1-inch drill with centralizer to drill rig

Into grout about 4 inches and into concrete about 1 inch. Drill rod broke in 2 places,
hold back on pressure:

- Drill rod may have been out of plumb, hole ended up 1 inch off center

- Epoxy grout in hole stuck up about 2 inches above; ground down and mixed

- Concrete and steel were cold, temperature topped at 33°F. Heat up later
about 1 hour

- Pulled on rod, separated grout from cover block. Clean break

- Then drilled with core barrel drill to within 1 to 1-% of bottom

- 60-70 rpm, little down pressure, 15 to 20 gallons water.

DECEMBER 12, 1995

Finished 1 to 1-% inches of core - dropped to bottom of trench
Recovered core - rebar very clear. One bar at bottom parallel to drill - clean cut.

CMP Excavation
Started hole for 24-inch casing (Test 5) at 1:20 p.m. - at 1:54 down about 20 inches by
hand and Guzzler
- Set 6'2" long piece of 24-inch - used Guzzler
- By 2:30 to 2:40 advanced about 5'3" fairly easily - used boom truck once -
2-3 inches needed

Then welded splice in 24-inch - one pass - slight ridge on outside
- Continued Guzzling ¢ about 2 feet

B-8
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DECEMBER 13, 1

Boom truck $ 2-3 inches

(Repair 1-inch drill)

Dropped about 20 inches in CMP

Continued untit reached about 48" above top of CMP

24" outer
casing RS
A £= - 10 6" CMP
1137 to Structural
tunnel Fill

~4 inches of grout \
Excavate and Set 24” Casing in CMP

Approximately 7' 2" in - 3' to go; then difficult up and down with boom truck. In fact,
even lost ground, 2-3 inches

(8] o]

2,200-pound cover block

dropped ~6 inches

maximum of 15 blows/
{ 2 feet at bottom

Started at 9 a.m.; finished at 11:30 a.m.
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DECEMBER 14, 1995

Set 18-inch diameter core for Test 2 (Change to Test 3)
Use 5 Star Epoxy - 1 set

Move 24-inch diameter to new spot

Hilti down - on Friday

Lenny - use %” diameter pipe for bit cooling water with holes, also use instead of rod

DECEMBER 15, 1

T Tw ked Cover Block

Weld 1-inch diameter drill - after machining

Finish Hilti down.with 24-inch

Use only partial grout, not in center of inner casing, outside inner case only

No grout visible inside 18-inch inner casing, but no apparent leakage

1-inch drill down total 12 to 13 inches

Started 1-inch drill at 1 p.m. At 1:42 p.m., down 9 inches. Until 3 p.m. checked wear
and water occasionally. At end, seemed to slow down, but boring true. Heat up to
100°F on bit.

rpm 120 - 130 - no down pressure
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DECEMBER 18, 1
Test 2, Tw ki ver Block:
No work in morning - training for crew

30 minutes - 1" drill 4 to 4-% inches
rpm 85 - 145

Epoxy in at 12:40 to 12:45

85 - 90 rpm

Core barrel drilling:
12-13 inches in 1% hours
85-90 rpm

DECEMBER 19, 1995

Started core barrel drilling at 8:05 a.m., about 8:30 began to bind up - up-and-down
motion - blocks actually lifted - rod moved in top blocks.

Eventually freed up core barrel, but tooth was broken off.
Finished approximately 2 inches, but epoxy rod came loose. Epoxy mainly INSIDE pipe.

1-inch diameter hole Test 3. 40-45 mm 130-140 rpm 4-% inches
water in inner casing.

Move 10 inches deep - 6 inches into block.
Close end of %-inch diameter pipe - 3 holes for drill water - stingers with welding.
Set rod carefully - use hammer on rod to break up capsule and mix epoxy- about 2 p.m.

Set up for Test 4 - on slope, check.
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DECEMBER 20, 1995

Tested %-inch diameter pipe into number 3 block - 950 pounds.

Test 4, Sl Vi

Set up for drill with 18-inch diameter casing shoe on slope, use coupling. Fill between
18-inch and 24-inch with water. Recirculate total in 55 gallon - began losing water near

end. Recovered gbout 40 gallons. Drill in about 6 inches.

Grout, WWF, and roofing paper came out easily at center, once cut through by the

casing shoe.
N ~18' OD
2 7 4-4 % grout
grout
—

Tried 2-inch cracker jack bit - worked okay, but difficult to move drill head and hold to
drill into grout that’s as much as 4 inches thick on low side.

Then used ripper, noisy but effective. Began to score grout at upper side. Came out in
chunks. Then used as ram down continued to chip away - effective. Used for about
30 minutes. -

At end

Remaining lip of roofing paper/WWF/grout

Outer
30-45° | casing

edgse of hole

Roofing
paper stiil to Sloped cover
block
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DECEMBER 20, 1 ntin

Then drill with 18-inch shoe additional % to % inch deep shoe bound up - pulled block
vertically - removed - no apparent bit damage

High Side v ¥

/——> *Tl‘/xtol%inchw

Groove depth :
about 4 to Low Side

4-1/2 incbes

Put in 0.8 cubic feet of epoxy grout. Up and down with 18-inch casing. Casing vertical
- looks okay.

Finished grouf at about 3 p.m.

DECEMBER 21, 1995

No work at site, training activities for drilling crew - put water in 18-inch riser 4 for
water test.

DECEMBER 22, 1995
Test 4, Sloped Cover Block

No leakage in riser, Test 4.

Drilled about 10% inches - 1-inch drill in 23 minutes - just water in 18-inch.

Set epoxy - Y-inch pipe.

Started drilling core barrel at about 1:05 p.m.

Drilled 60-70 minutes - Y%-inch pipe broke off because of grout in center which had
moved around in hole, broke away from hatch cover block.

Drilled to 1 inch of going through sloped cover block on high side.

Developed metered water flow for final coring at about % gal/minute

grwN=

~N o
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DECEMBER 27, 1
Test 4, Si ver Block
Cold morning. Heated water to start pumping. Pump at about % gal/minute or less.

Start 8:13 a.m. to 9:35 a.m. broke through high side; low side about 1% inches of
remaining concrete block.

90-100 rpm through in 8 minutes - core held in core barrel - core barrel hit holding bar at
bottom - two teeth moved on core barrel - needed to be welded.

Hole finished - 14% inner diameter.
Set 12-inch diameter riser with pipe insulation gasket installed around the bottom end.

Fill with % gallon of Masterflow 928™ - set 30 minutes then 0.8 cubic feet of 5 Star
Epoxy™ grout.

Moved Guzzler.
Cut 18-inch to length for BIG hole.

Weld in the morning.

DECEMBER 28, 1995
T imyl Riser Installation in Soil Column

Remove core barrel for repair

Set in top for 18-inch shoe

Move Test 4, empty pan 2% inches, about 14 gallons, collect debris

Move in Test 3 block

Move rig to Test 5

Weld 18-inch pipe extension to shoe and top coupling - total 152%" casing
shoe/drill string length.

R

Start 1:24 pm 42-45 rpm

5 % inches in 28 minutes 75 rpm finish

7 inches in 42 minutes through grout and concrete
Complete cutting groove inner casing.
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DECE 1
T imul. Riser Installation in Soil Column
1 to 2 inches of snow

3% bags of Masterflow 928 grout - 3 gallons of water - depth of grout 11 - 12¥% inches
all around between inner and outer casing

133 % inches to top of old grout inside 24-inch outer casing
18-inch cut 146 % inches in a hole about 2% inches deep in tunnel bottom

Weight of bottom string 18 inches
Top HDT driver - 5 feet

1,100 pounds

1.000 pounds
2,100 pounds

Riser Fabrication

Cut and weld 12-inch pipe to 13 - 6 length for riser,
12-11%

about 6 inches above inner casing

1'-0

11-11%

12-11%

Drill 1-inch Hole for Retention Pipe

25 minutes to drill 1-inch diameter hole by 6 inches deep in tunnel bottom

Set 2 tubes of epoxy in 1-inch diameter hole
O 3, Y4 -inch diameter holes
End of V2" 4
pipe d
°

A
® «

Welded dimples

\/‘\ End bent closed
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JANUARY 2, 1996
Test 5, Simulated Riser Installiation in Soil Column

1. Measure down to water in 18-inch diameter casing, 134 % at 8 a.m., same as
3 p.m. on 12/28.

2. Pulled 700 pounds on pipe okay - pipe is off center at top - about 1 inch from one
side.

3. Repaired core barrel arrived at 8:30 a.m. - put more weld on every tooth outside -
remeasure.

4. Cored 11 inches in 55 minutes about 50 gal rpm 90-95 - empty out cooling
water/cuttings with Guzzler - dropped bolt from centralizer, fished out with magnet.

5. Put glue on pipe insulation on 12-inch riser - let set until January 3.

6. Stopped core with about 1 inch to go.

Put in about 5 gallons water, but actual total depth was 17 inches. Cut
6 inches additional in about 50 minutes - had to change and set up - ran out of
travel on drilling drive.

7. Centering device not effective - core well off center. (NOTE: Possibly set too high
on NWJ drill string. Needs to be right above core barre! for best results.)

8. Difficulty with removing core stuck inside core barrel - beat out with hammer.

9. % inch diameter pipe held - gouge in one side of pipe due to rubbing by core barrel
cap.

10. Set up to finish Test 3.
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AN Y 3.1

Einjsh T Move Ri T Excav. n T
Measured 143% inches from the top of the 18-inch to the top of the concrete tunnel
base. Measured 157 inches to top of gasket insulation for grout seal.

157
143%
13% bottom of tunne! minimum 16 % inches thick .. top of gasket approxsmately 3

inches above bottom of slab

AN
Used 2 bags Master Flow 928 grout with
Grout ~ 13% * 2-2% gallons water at about 9:16 a.m.
16% Temperature about 45°F.

Polyurethane gasket

Water in barrel: 12" x 1.66 = 19.92 gallons

Start core barrel at 11:08 a.m.; stop at 11:37 - 8 inches in cover block, -
used 5 inches water 5 x 1.66 = 8.3 gallons

8 inches / 29 minutes = 0.28 inches/minute

Start at 12:35; finish 4 inches at 12:55 = 0.2 inches/minute

About 16 inches of water in the 18-inch riser at finish - about 16.5 gallions

bmm

| Actual depth = 12% inches - grout at 4 inches

. Last % inch in 1-2 minutes - 1 gallon of water

L Pulled out core with pipe - used several hammer blows and core dropped out of
core barrel - 4 teeth on core barrel moved - none lost

. Collected spalls in collection pan

Excav. il Aroun r ing of Casing/Riser Assembl

Start Guzzler in 48-inch CMP - for removal.
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JANUARY 4, 1996
T imul Riser Installation in Soil Column

9 a.m. - 83% inches from top of 12-inch riser to water
Same as January 3 at 2:30 p.m.

Removal of riser/casing assembly with crane

I Core barre! - single block moved - 4 others in a row close to coming off

Pulled 12-inch riser - 2,000 pounds with Dymo at 10:05 a.m.; Dymo-USA-HW-477267;
model WT-10, serial number 33075; Chatillon - Dymo 10000

Rest of day spent Guzzling dirt from inside CMP, pulling CMP and pulling 12, 18, and
24 inch pipes.

Pulled up horizontally - 2 directions with crane, pulled vertically with up to

13,000 pounds while beating top of 24-inch with hammer. 12, 18, and 24 inch all
came up - with slippage in grout.

JANUARY 5, 1996

Record information, dimensions etc., for 12-18-24 assembly from Test 5 and
photographs.

Photos of important drilling equipment.

Ensure all blocks and cores are on boom truck bed to take to yard.

JANUARY 11, 1996

Placed steel cover plates over piping tunnel where cover blocks had been removed.



WHC-SD-WM-ER-557, Rev. 0

APPENDIX C

Selected Photos
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Photo 1. Six Hatch Cover Blocks on Photo 2. Cooling Water Reservoirs
Piping Tunnel at 100-C Area of Outer Casing Attached
to Cover Blocks

Photo 3. Major Pieces of Drilling Equipment at Test Site [From Left: Boom
Truck, Drill Rig, and Vacuum Truck (Guzzler)]

! BEST AVAILABLE COPY
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Photo 4. Casing Shoe Bit, 450 mm (18 inch) Diameter with 50 Diamond-
Embedded Segments, 13 mm (1/2 inch) Wide Kerf, and Centralizer
Vanes

Photo 5. Groove Cut in Cover Block by Casing Shoe inside Outer Casing.
The Bright Streak in the Groove is Rebar that Was Cut Away.

(-2 BEST AVAILABLE COPY
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Photo 6. Casing Shoe Connected
to Large Drive Pipe
which is Driven by
Drill Rig

Photo 7. Setting Inner Casing in Groove
in Cover Block with Grout

‘> BEST AVAILABLE COPY
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o N e, g

Photo 8. Casing Shoe with 25 mm (1 inch) Full Hole Drill Bit. Drive
Coupling and NWJ Drill Rod in Background

Photo 9. Core Barrel Bit, 368 mm (14.5 inch) in Diameter with 30 Diamond-
Embedded Segments, 13 mm Wide Kerf. Centralizer for Mounting on
the NWJ Drill Rod
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Photo 10. Outer Casing Set at a 10% Angle on a Layer of Grout, Welded Wire
Fabric, and Felt Paper for Sloped Cover Block Demonstration 4

Photo 11. Starting Excavation in Compacted Soil Column with 150 mm (6 inch)
Suction Hose from the Vacuum Truck (Guzzler)
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b i

Photo 12. Setting Outer Casing
in Soil Column

Photo 13. Outer Casing Set in 3 m (10 Feet)
of Compacted Soil in an 8-Hour Shift

(-6
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Core Plug and
Retention Pipe
Removed from Tunnet
Floor in
Demonstration 5

Photo 15. Rotary Drill Rig at Site.
NOTE: Auxillary Hoists on Mas: Used to Handle Drill String and
Retain Core Plug

0
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Photo 16. Installing Polyurethane Gasket around Lower
End of 300 mm (12 inch) Diameter Riser for
a Grout Seal

Photo 17 A Tangential Sliver of Photo 18. Diamond-Embedded Segments
Reinforcement Bar that Movement on Core Barrel
Came Loose from the Core Plug Ring

(-8
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Photao 19.

Retention Pipe
inside Core Barrel
and Anchored into
Core.
Demonstration 3

Photo 20. Core Barrel Rotating
inside Inner Casing.
No Centering Device Installed

Cc-9
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Photo 21. Cooling Water and Cuttings Circulating over Core Barrel in
Demonstration 3

Photo 22. Core Plug being Removed from the Core Barrel and Cored Hole in
Cover Block
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Photo 23.  The 229 mm (9 inch) Cover Blocks used for the Preliminary Test
through Demonstration 4. The Block for Demonstration 4 is on the
Right

Photo 24. Water Leakage Test for Inner Casing to Riser for Demonstration 4 on
SToped Cover Block
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Photo 25. Compacted Soil around Outer Casing being Removed by Vacuum Hose

Photo 26. Loosening Riser/Casing Unit with a Pull from Crane

C-17
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Photo 27. Vertical Pull on Outer
Casing, Test 5.
Maximum Pull
Approximately 13,000

Pounds

Photo 28. Test 5 Riser, Inner and Outer Casing after Pullout from Pipe Tunnel

C-13
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“;:‘,_'; } /
Cuttings Vacuumed Away Showing Core Plug

which is Nearly Cut through the Cover Block. Core Plug
Held with Retention Pipe.

Photo 30. Core Plugs from all Tests. From Left: Preliminary Test,
Demonstration 3, 2, 1, 4, and 5 on far Right. The Grout
Cores in the Foreground are from the Tunnel Bottom in
Demonstration 5, in the Preliminary Test and the Wedge-
Shaped Piece from Demonstration 4.

C-14



Drill Bit was Stitl
Serviceable.

Shaft Coupling Failed Due
to Thin Thread Walls.

Photo 31. Failed Shaft of the
25-mm (1-in.) Diameter Drill
Bit Used for Drilling the
Retaining Rod/Pipe Anchor Hole.

Bit was Repaired Locally and
Used Successfully throughout
Remaining Tests.

A New Replacement Bit was
Provided by Christensen Mining
Products.
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APPENDIX D

Equipment and Supplies

D-0
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APPENDIX D
EQUIPMENT AND SUPPLIES LIST

EQUIPMENT AND SUPPLIES

REMARKS

The drill-rig, drill rod, chuck, and couplings were available on the Hanford Site.

Mobil Drill 61 HD rotary drill rig.

Has necessary speed and down pressure
controls. Size is right for these types of drilling
and dome-loading considerations.

NWJ taper thread drill rod.

Size adequate - disassembly relatively easy.

NWJ drive chuck.

For use with 25-mm {1-in.} drill and core barrel.
Tightens well on NWJ drill rod and slips if drill
hits any obstruction.

Swivel top drive coupling.

Use for casing shoe and heavy drilling activities.

Centralizer - two-piece bolted unit to
clamp around NWJ rod, ~432 mm
(17 in.) OD to fit inside inner casing.
Fabricated onsite.

Simplify - possibly use a perforated plate welded
to NW.J rod. Keep the centralizer close to the
25-mm bit and to the core barrel during drilling
activities. Tack-weld all nuts to unit.

Cooling water and core retention pipe
- 13-mm (1/2-in.) galvanized standard
pipe size to fit inside NWJ drill rod.

Used galvanized standard wall pipe during test.
Light couplings - worked okay as long as the
epoxy was set carefully and centered in hole in
NWJ rod. Close end of pipe, add dimple welds
for epcxy bond. Drilled holes for water flow to
core barrel bit.

The following drill equipment was purchased from Christensen Mining Products

Subadaptor - NWJ drill rod to 25-mm
(1-in.) drill and core barrel rod
connectors.

Worked well, except NWJ to core barrel adaptor
belied out, but did not fail. The adapter must be
torqued to manufacturer's specifications.

Casing shoe -460 mm (18-1/8 in.) OD
by 435 mm (17-1/8 in.) ID with

50 diamond-embedded segments,
size 13 mm (1/2 in.) kerf by 19 mm
(3/4 in.) by 7.9 mm (5/16 in.) thick.

The 13 mm (1/2 in.) kerf size was right for
groovirg into concrete for receiving 450-mm
(18-in.) casing with a 10-mm (3/8-in.) wall.
Several diamond/matrix blocks moved during
Test 5. Increase size of silver solder fillet to
weld blocks to raceway. The diamond segments
can be replaced in the field. Ensure cooling
water addition.

Core barrel - 368-mm (14-1/2-in.) OD
by 600-mm (24-in.} barrel length with
30 diamond-embedded segments.
Rod connection to accommodate a
76-mm (3-in.) rod.

Size was right to accept 324-mm (12-3/4-in.) OD
riser. Provided ample annual space to ensure
good grout seal. Blocks moved. Increase welds
as with casing shoe. Ensure cooling water
addition.




WHC-SD-WM-ER-557, Rev. 0

EQUIPMENT AND SUPPLIES

REMARKS

Small diamond bit - 25 mm (1 in.) OD
full hole bit with 406-mm (16-in.}
makeup shank to accommodate a
76-mm (3-in.) rod.

First bit broke in two places, construction was
too light. Bit was repaired and worked okay, but
cooling water orifice was restricted. New bit
was of better construction.

Cracker jack carbide bit - 48-mm
(1.89-in.) OD full hole bit with 76-mm
{3-in.) shank to accommodate a
76-mm (3-in.) rod.

Limited use one test to remove grout, WWF and
building paper. Worked, but not necessary if
casing shoe advances far enough into sound
concrete for good grout seal. Leave grout WWF
and building paper as is.

Water swivel for NWJ drill rod.

Not ordered, but may be needed to provide
sufficient cooling water pressure for small
diamond bit.

Construction equipment available on th

e Hanford Site.

Vacuum Truck, Guzzler
Manufacturing, Inc.

Worked well to excavate for outer casing. Also,
used to clean hole after drilling and before
grouting. Later used Guzzler on other jobs below
25 °F - tended to plug even in dry soil at low
temperatures.

Portable welder, Lincoln
Manufacturing Company.

For welding and for providing 120 Vac power for
pump and instruments.

Boom truck or light crane.

Used boom truck, which is a light crane mounted
on flatbed truck during test. Maximum load to
be hifted is approximately 1,200 Ib. Need crane
with enough capacity to lift this load at radius to
spread major equipment loads on dome.

Vibrator for setting outer casing.

Not used during test. Recommend to use
Cougar Rotary Drill Vibrator, Model HC3-3500.

Supplies and instruments obtained for r

iser test activities.

Epoxy capsules - Hilti HEA 3/4 in.
diameter by 6-5/8 in. long, Part
No. 000668129

Glass capsule of epoxy worked well as long as
hole in sound concrete a minimum 127 mm

(5 in.) deep, clean, relatively dry, and contents of
capsule are mixed thoroughly.

Grout - Masterflow 928

Nonshrink grout worked weil. High early
strength. Flowable and pumpable. No leaks
upon curing.

Grout - Five Star Epoxy

A two-part epoxy grout. High strength, but not
flowable or pumpable as the Masterflow 928.

Grout - Standard Type | and Il cement
grout. Ash Grove.

Standard type of cement grout. Shrank upon

curing, causing leaks around inner casing.
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EQUIPMENT AND SUPPLIES REMARKS
Water pump - electric, 120 Vac, Worked well immersed in water in 208-L (55-gal)
Little Giant Water Wizard 25-mm drum. Right size, easy to control with ball valve.

(1-in.) outlet.

Flow meter. Not used for test, but needed for risers in tanks.
Simple meter, 0.25 to 5 gpm range with
totalizer. For raw water addition, not
recirculation.

RPM meter, Ameter - Model 1726 Hand held. Quick check to establish rotation
range of drill bits.

Riser gasket - used polyurethane pipe | Could use flat sheets about 25 mm (1 in.) thick.
insulation for 25-mm (1-in.) standard | Connect with adhesive and plastic ties to riser.
pipe.
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APPENDIX E

New Riser Cost Information
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NEW RISER COST INFORMATION

Appendix E includes cost information of first-time, generic costs to be allocated among
all risers, and specific costs to install each riser.

The cost information listed in Table E-1 is taken from the following sources:

Reference 1

Reference 2

Reference 3

Reference 4

Reference 5

Reference 6

Reference 7

Taken from a Westinghouse Hanford Company draft cost estimate for
Tank 241-C-103. A 30% contingency is applied.

Obtained from a telephone conversation with N. A. Homan
{(Westinghouse Hanford Company) and R. L. Ackerman (ICF Kaiser
Hanford Company).

Provided by Westinghouse Hanford Company

Provided by ICF Kaiser Hanford Company.

Provided by ICF Kaiser Hanford Company Engineering.

Provided by ICF Kaiser Hanford Company Engineering.

Provided by ICF Kaiser Hanford Company Engineering and Westinghouse
Hanford Company based upon the cost estimate from the engineering

study, current tank farm projects, and the experience gained in the
simulated riser installation field activities.
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The cost information consists of two components: first-time generic costs and actual

costs to install each riser.
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COST INFORMATION

TABLE E-1

COST INFORMATION

FIRST-TIME - GENERIC COSTS

Dollar Amount Source
{Ref. No.)

Environmental Assessment 130,000 1
Operational Readiness Review 90,000 1
Air Permits 170,000 2
Safety Analysis 150,000 3
Procedures 50,000 4
Advanced Engineering 95,000 5
Fabricate Exhauster 100,000 6

TOTAL $785,000

ACTUAL RISER INSTALLATION

Riser Installation 220,000 7
ADD Allowance Envelope, Environmental Assessment, Air 30,000
Permits, Safety Analysis for each specific riser

TOTAL $250,000

NEW RISER INSTALLATION COST

First-time - Generic Cost $785,000
Actual Riser Instaliation Cost $250,000
TOTAL $1.035,000
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REFERENCE 2

AIR PERMITS

The following air permits information was obtained during an April 12, 1996, telephone
conversation between Richard L. Ackerman, ICF KH, and Nancy A. Homan, WHC.

1. R. L. Ackerman stated that the 1934 estimate for obtaining air permits was
$220,000.

2. N. A. Homan said that the process for obtaining air permits had been streamlined
and can be done in-house, saving at least $50,000.

3. R. L. Ackerman described the concept to N. A. Homan that the exhauster on the
tank would be used only for several hours before the risers could be installed.

4. While item 3 may simplify the permitting process, N. A. Homan suggested that the
original value of $220,000 less $50,000 or $170,000 be used for a conservative
estimate. Also, the $170,000 should cover permitting of the Guzzler, if it is not
already permitted.
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REFERENCE 3

RISER INSTALLATION SAFETY ANALYSIS COST INFORMATION

The following assumptions and cost information is made for performing a safety analysis
of an actual riser installation.

Assumptions

. Westinghouse Hanford Company (or main contractor) will perform the safety

assessment,
] The riser installation project does not pay for any review time after the peer/project
review.
Estimate
Task Personnel/Time Required Rate Total
Hazardous 10 people, 4 days {meetings) 320 hrs x 80 25,600
Operations -
1 person, 2 weeks (report preparation) 80 hrs x 50 4,000
Safety 1 person, 6 months (document 1,040 hrs x 50 52,000
Assessment | preparation) -
6 people, 5 days (peer review) 240 x 80 19,200
2 people, 5 days (project review) 80 hrs x 80 6,400
1 person, 1 month (incorporate 160 X 50 8,000
comments)

1,920 Hours $115,200

- x1.3
Contingency '30%) 576 Hours

TOTAL 2,496 $149,760

ROUNDING $150,000
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REFERENCE 4

PREPARE PROCEDURES

An estimate to prepare the procedures for conducting an actual riser installation is
shown below. See Appendix G for an outline of the procedures required.

TASK HOURS RATE TOTAL $$
Draft procedures (includes review and approval) 320 80 25,600
Document preparation (includes incorporation of final 250 50 12,500
comments) $38,100
Add 30% contingency X 1.3
$49,530
Rounding $50,000
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REFERENCE 5

ADVANCED ENGINEERING

Cost information for performing the engineering involved in preparing the casings, risers,
special equipment for an actual riser installation, and performing the structural analysis

of a tank dome are shown below.

1. Design Engineering

a. Drawings and specifications - fabricate casings and risers
b. Drawings and specifications - special equipment
c. Equipment list

d. As-build - riser installation

PERSONNEL HOURS RATE

TOTAL $$

Engineer 240 80

19,200

Designer 240 65

15,600

34,800

Add 30% Contingency

x 1.3
$45,240

Rounding

$45,000

2. Structural Analysis of Dome

PERSONNEL HOURS RATE

TOTAL $$

Engineer 480 80

38,400

Add 30% Contingency

x 1.3
$49,920

Rounding

$50,000
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REFERENCE 6

EXHAUSTER REQUIREMENTS

The volume of water and concrete chunks (estimated to be less than 5 gal and 2 Ib,
respectively) expected to fali into a SST as the core barrel breaks through the dome is
not significant. The hole to receive the new riser in the dome will be open a short time
(estimated at less than 2 hours) before the new riser is grouted into place. Therefore,
an exhauster required to ventilate the dome does not need to be elaborate. With minor
modifications, an existing exhauster can be used; therefore, the $100,000 allowance
should be adequate.
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REFERENCE 7
COST INFORMATION - RISER INSTALLATION

TASK CREW SIZE DAYS RATE TOTAL
($)
Offsite fabrication, special equipment 2 10 45 7.200
Fabricate casings, risers (QA) 3 8 45 8,640
Mobilize - move to site 6 45 12,960
Set outer casing 15 4 45 21,600
Set inner casing through riser 15 10 45 54,000
Pour slab - riser at grade 8 2 45 5,760
Demobilize 6 6 45 12,960
Superintendent 25 75 15,000
SUBTOTAL $138,120
EQUIPMENT RENTAL
Small crane 1,500
Drill rig 1,200
Guzzler . 1,000
Miscellaneous (welder, grout pump, etc.) 800
SUBTOTAL $4,500
MATERIAL
Grout, 8 yd3 (100) 800
10-ft by 24-in. casing 1,000
10-ft by 18-in. casing 800
10-ft by 12-in. riser 1,000
Slab, 5 ft2 by 6 in. - reinforced 600
SUBTOTAL 4,200
TOTAL RISER INSTALLATION $146,820
Add 50% contingency x 1.5
TOTAL $220,230
Rounding $220,000
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APPENDIX F

New Riser Installation Schedule
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APPENDIX G

Procedure OQutline
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PROCEDURE OUTLINE

PREPARATION

1. Fabricate inner and outer casing, partially fabricate riser, and
fabricate 15-mm (1/2-in.) retention pipe assembly.

2. Procure equipment - drill rig, drill bits, light crane, Guzzler,
and miscellaneous equipment.

3. Fabricate casing shoe bits, centralizer device, and cooling water
system.

4. Assemble drill team.

SET OUTER CASING

1.

Choose riser location on SST - an alternate site may be required
if a high level of contamination or underground obstructions are
present.

Locate vacuum truck and Tight crane.

Set bottom section of casing - complete radiation survey - splice
on top section of casing.

Use vibrator as necessary to drive casing.
Drive until the casing encounters the dome.

Measure dimension to dome - to obtain final riser dimensions -
finish fabricating riser.

SET INNER CASING

1.

Locate drill rig, set swivel drive, drill string, water reservoir,
pump and meter, measure to check drilling depth.

Set water flow, approximate rpm, down pressure with input from
drill team.

Commence drilling of 75-mm (3-in. groove) - conduit radiation
survey.

Finish drilling, clean groove and, survey casing shoe.
Set casing, grout, and allow for cure time.
Perform water leak test.

Add final grout between inner and outer casing.
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SET 15-MM (1/2-IN.) RETENTION PIPE

1. Install chuck drive, drill string centralizer and 25-mm (1-in.)
drill bit.

2. Drill hole to depth, survey drill bit, and clean hole with vacuum.

3. Epoxy hole - set retention pipe and allow time to cure.

4. Perform pull test on retention pipe.

CORE BARREL

1. Install core barrel and drill string over the retention pipe,
secure retention pipes to hoist cable.

2. Set drive, water meter, approximate rpm, down pressure, measure to
dome.

3. Drill - until almost through dome, survey core barrel, withdraw,
core barrel, clean hole. Add final quantity drilling water, finish
drilling withdraw core and core barrel. Maintain tension on
retention pipe to hold core plug.

4. Temporarily shield over top of outer casing.

5. Disassemble core plug from core barrel and dispose of core plug.

6. Survey core barrel.

SET RISER

1. Move drill rig, Tocate light crane.

2. Remove temporary shielding, set and plumb riser, place initial
grout seal, allow for cure time.

3. Perform water leak test.

4. Add final grout between inner casing and riser.

5. Slab around riser at grade.

DEMOBILIZE

1. Survey drill rig, drill bits and miscellaneous equipment.

2. Relocate or remove from the tank farm.
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APPENDIX H

Selected Portions of Engineering Study
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ENGINEERING STUDY

INSTALLATION OF NEW RISERS IN
SINGLE-SHELL TANKS

WORK ORDER ER5511

I. INTRODUCTION

A sampling program is being developed to characterize the 149 underground
SSTs on the Hanford Site. The sampling effort will require access to the tank
interior in a minimum of two locations per tank. Some of the risers suitable for
sampling are either unavailable or are not in locations for proper characterization
of the tank contents. Additional risers will be required in the SSTs to support

the tank characterization sampling program.

The purpose of this engineering 'study is to review alternatives for instaliation of

new risers in the SSTs.

Il. SUMMARY AND CONCLUSIONS

A, TANK AND RISER CONFIGURATION
To characterize each SST, at least two samples of the tank contents will
be required. One sample will be obtained from near the tank wall and a
second sample from near the center of the tank. Atleast one existing riser
is available for sampling near the tank wall for the majority of the SSTs
(ref 1). This engineering stucy presents alternatives for the installation of
new risers, preferably within a 20-ft radius of the tank center or in other
areas of the tank as deemed necessary by sampling requirements or as

obstructions from tank equipment allow.

There are 149 SSTs on the Hanford Site ranging from 55,000 to
1.000,000-gal capacity (2% tanks have a 1,000,000-gal capacity,

ERS511ER.TD.2906 -1- 08/18/94
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36 tanks have a 758,000-gal capacity, 72 tanks have 3 530,000-gal
capacity; and 16-tanks have-a 55,000-gal capacityl. Tha 1,000,000,
758,000, and 530,000-gal capacity tanks have a 75-ft inside diameter but
.vary in height. The 5§5,000-gal SSTs have a 20-ft inside diameter. This
- study will focus on the 133 tanks with a 75-ft diameter. Access for
sampling of the 55,000-gal tanks will be studied and reported separately,

if required.

The underground 75-ft diameter SSTs provide waste confinement by a
single low carbon steel all welded inner liner within a reinforced concrete
structure or shell. Each SST has a usable waste depth of approximately
16 to 30 ft at the sidewall. The bottom of the tank consists of a 6-in.
layer of reinforced éoncrem covered with a 2-in. layer of grout and a
3/8-in. thick steel plate liner. The tank walls are 13-in. thick reinforced
concrete. The steel liner extends 18 to 31 ft up the straight side of the
shell, varying in thickness from 3/8 to 1/4 in. A 15-in. thick reinforced
concrete dome is integral to the 13-in. thick reinforced concrete outer shell
- and is exposed 1o the tark wasiz. Steel ners weie nat previded for the

concrete structural dome.

Summaries of the 149 SSTs located in the 200-West and 200-East Areas

are shown in Tables 1 and 2.

TABLE 1

200-W AREA SINGLE-SHELL TANKS SUMMARY

Year Tank Number Capacity
Constructed Farm of Tanks .- (gah)
1943-44 T 12 530,000
1943-44 T 4 55,000
1951-52 TY 6 758,000
1947-48 TX 18 768,000
1943-44 U 12 530,000
T 1943-44 U 4 55,000
1853-54 S 12 758,000
1963-54 SX 18 1,000,000

ER5511ER.TD.2906 -2- 08/18/94
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TABLE 2

200-E AREA SINGLE-SHELL TANKS SUMMARY

_‘ Y;ar Tank Number .., Capacity
Constructed Farm of Tanks < {gal)
1948-49 8Y 12 530,000
1946-47 BX 12 §30,000
1943-44 B8 12 530,000
1943-44 B8 4 55,000
1843-44 C 12 530,000
1943-44 C 4 55,000
1954-55 A ] 1,000,000
1963-64 AX 4 1.000.000

B. GENERIC TANKS
- This study develops 2 new riser installation generic for 133 of the SSTS.
The tanks are in 12 of the tank farms and each tank dome has a different
configuration of risers, pits, and piping. Two generic tank plans were

created to show this variation:

. A “congested” tank plan (see Figure 1)

. A "less congested” tank plan (see Figure 2)

Typical elevations of these tanks are shown in Figures 3 and 4.

* The C Tank Farm is an example of a congested tank farm with
Tank 241-C-104 selected as a typical “congested” tank installation. A less
congested farm is the T Farm with Tank 241-T-107 selected as a typical
“less congested” tank installation.

ER5511ER.TD.2906 - -3- 08/18/94
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PLAN A

IYPICAL "CONGESTED" SST
(241-C-104)

FIGURE 1
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BLAN §
TYPICAL "LESS CONGESTED" SST
{241-T-107)

FIGURE 3
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ELEVATION &
IYPICAL "CONGESTED" SST

{241-C-104)

fI6URE 3
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" A congested tank farm will limit the location of new risers due to
obstructions and interferences from existing underground-piping-and pits.
An approximately $20,000 allowsnce was made for additional work
required to support cr shore utilities in a congested tank farm. The SST
plans show typical locations for proposed new risers and their support
equipment with the existing tank risers, utility pits, and underground

concrete encasements and piping.

Radiation dose rates for personnel installing new risers will vary for each
of the 133 SSTs. Dose rate measurements or estimates for the various
SSTs have not been recorded and a generic dose or average dose rate
could not be estimated. For this study, a "low,” "medium,” and “high”
dose rate range was selected. A low dose rate was assumed to be less
than 25 mRem/hr. Medium dose rate was between 25 and 500 mRem/hr.
Greater than 500 mRem/hr was selected as a high dose rate. Different
estimates were pr'epared for each alternative using these low, medium, and

high dose rates.

C. RISER SIZE
A 12-in. new riser size was selected to allow the new riser to serve a
variety of purposes. Sampling with the rotary truck will require 8 minimum
4-in. riser. Ventilation requirements during the sampling process requires
an additional €- to 12-in. riser. Qther programs (e.g.. the light duty utility
arm) require a 12-in. riser. The cost differential for installing either a 4- or

12-in. riser should be minimal.

. RISER INSTALLATION COSTS
In the past, Construction Forces installed risers in the SST domes. Hand
excavation methods were used to access the tank dome and a diamond
core drill was utilized to penetrate the tank dome. A new riser pipe was
fabricated and installed in the dome penetration. The excavation was

backfilled and a concrete surface pad was poured around the riser at

ER5511ER.TD.2306 -8- 08/18/94
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ground level, as necessary. This was considered a basic construction
activity and environmental restraints were not 5o restrictive at that time.
The cost of installing a riser, estimated to be less than $5,000, included
material and labor costs and did not include WHC overhead costs.

Table 3 shows the costs for the various alternatives assuming all costs
would be applied to installation of a single riser in one tank. The costs
shown in the table include HVAC, core drilling, and supporting equipment
required to install one new 12-in. risér. Cost estimates were prepared for
low, medium, and high radiation zones in a noncongested tank farm (see
Appendix A). An additional estimate was developed for hand excavating

in a congested tank farm.

TABLE 3
ESTIMATED COST OF RISER INSTALLATION
Kencongested Tank Farm Congested
. Radiation Area Radiation
Alternative Ares

Low Medium Nigh . Low

) = (3 3 3)
Alternstive 1: Kand Excavate 2,383,000 3,669,000 10,534,000 2,403,000
Soll Cover and Safely Slope
Overbyrden
Altermative 2: Hand Excavate 1,341,000 (i3] [ o
uith Shoring
Altermative 2a: Hand Excavate 931,000 1,418,000 4,019,000 3]
with Ceisson
Alternative 3: 1Install Risers 738,000 1,207,600 3,715,000 X
with Rotary Dritling Fouipment
Alternative &: Abrasive Vater 971,000 1,289,000 3,007,000 G
Jet Cutting for Dome Penetraticn
Alternative §: Straddie Crame 2,076,000 2,455,000 4,487,000 [

Estimate not developed for this case.

Estimates were not developed for all cases. Alternative 2 had considerable cost
-savings when a caisson was used instead of shoring. The second case was for
the noncongested versus congested tank farm. When large equipment, such as
the rotary drilling rig or straddle crane are used, the congested tank farm will
limit the location where this equipment can be placed. No cost increase could

be identified in a congested tank farm for this type of equipment.

ER5511ER.TD.2906 -9 08/18/94
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Table 4 shows the one-time set-up cost for each alternative. 1 a project was
developed to-install 5, 10, or more risers, this set-up cost could be divided

among the risers reducing the cost per riser.

TABLE 4

ONE-TIME SET-UP COST
Alternative 1: Hand Excavate Soil Cover $468,200
and Safely Slope Overburden
Alternative 2: Hand Excavation with $468,200
Shoring or Caisson
Alternative 3: Install Risers with Rotary © $468,200
Drilling Equipment
Alternative 4: Abrasive Water Jet Cutting $871.,000
for Dome Penetration
Alternative 5: Straddie Crane $1,830,000

Figure 5 shows how the cost per riser is reduced if multiple risers are installed.
For a noncongested tank farm with a low radiation dose rate, the cost per riser

would be as shown in Table 4A if five risers are installed in a low radiation area,

TABLE 4A
COST PER RISER {Minimum Five Risers}
Alternative 1: Hangd Excavate Soil Cover and $2,008,000
Safely Slope Overburden
Alternative 2; Hand Excavate with Shoring $966,000
Alternative 2a: Hand Excavate with Caisson $556,000
Alternative 3: Install Risers with Rotary Drilling $363,000
Equipment
Alternative 4: Abrasive Water Jet Cutting for $384.000
Dome Penetration
Alternative 5: Straddle Crane $610,000
ER5511ER.TD.2306 -10- 08/18/94
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E. PERMITTING COSTS
The previous-sectiom;-Riserinsteiiation Costs, estimated the construction
_ costs to add a new riser to a SST. Costs for preparing environmental
permits, safety analysis, operating procedures, and other necessary
documentation were‘not inciuded. This section summarizes estimated

costs for preparing these documents.

When an SST has been identified as requiring a new riser, environmental

permits, safety evaluation, NEPA documentation, and installation
procedures must ba prepared. These permitting costs should be a one-
time cost for a riser installation. If multiple risers are instalied, permits and

procedures put in place should be applicable. Table 5 summarizes the

approximate costs and schedule for major permitting requirements.

TABLE S
PERMITTING COSTS
Task Cost Schedule

NEPA Documentation i -

eis! $15,000 to $30,000 24 months

EA? $5,000 to $120,000 8 to 12 months
Air Permits $220,000 8 months
Safety Requirements $45,000 4 months
Safeguards and Security None? None®
Procedure Preparation $40,000 4 months

Total $425,000*

1 One option would be to include the new riser installation task in the TWRS
EIS. Approximate schedule 24 months. Cost shown is the portion that this
project would pay to be included in the TWRS EIS.

2 preliminary investigation has determined that an EA should be sufficient if
NEPA documentation is performed separately for this project. EIS would not
be required.

3 No additional cost or schedule required if Alternatives 2 through 5 are
selected. Additional cost and schedule will be required if Alternative 1, Open
Excavation, is selected.

* Total cost includes maximum cost for EA and no cost for EIS. Subtract EA
cost and add $30,000 to total cost if EIS is required.

ER5511ER.TD.2906 -12-

08/18/94



WHC-SD-WM-£S-289, Rev. 0

F. CONCLUSIONS
Alternative 1, hand excavation with the overburden safely sioped has the
highest cost. Little cost savings would be obtained if multiple risers were
installed. Disposing of large quantities of potentially comamina!ed soil

was the major cost.

Alternative 2 studied hand excavating with either shoring or a caisson.
Reducing the amount of excavated soil reduced the total cost. Hand
excavating with shoring was the third costliest alternative assuming a
single riser was installed and the second costliest if multiple risers were
installed. Using caisson to shore the excavation would reduce the cost
considerably when compared to Altemativey 1 or 2 with _shoring.
Alternative 2 with a caisson was the fifth costliest alternative for a single

riser installation and the fourth costliest if multiple risers were installed.

Alternative 3, using available rotary drilling equipment, was the third
-alternative reviewed. This alternative had the lowest estimated cost for

both a single riser installation and multiple riser installations.

Alternative 4 studied using an abrasive water jet installed down a small
diameter riser. Costs for this approach was the fourth costliest for a single

riser and the fifth costliest for multiple risers.

Alternative 5 studied using specialized equipment to install the risers. This
special equipment uses a straddle crane with accessories designed for
excavation, penetration of the dome, and riser installation. The cost was
the highest if the equipment and procurement were charged against the
cost of a single riser. Considerable cost saving resulted if the costs were
divided among five risers. The straddle crane was the fifth costliest
alternative, or slightly above the cost of rotary drilling it five or more risers

were installed.

ER5511ER.TD.2906 -13- 08/18/94
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Criteria used to evaluate the aliernatives used high values for safety and
ALARA principles. Straddle crane had the highest rating using these
principles and should be evaluated further. Rotary drilling ranked second
highest using the evaluation criteria and lowest in cost. ICF KH
recommends that rotary drilling be tested to determine if a riser can be
safely installed using available monitoring well installation and soil

sampling equipment and techniques.

. DESCRIPTION OF ALTERNATIVES

A.  CRITERIA .
The purpose of this study is to develop and report methods and estimated
costs for adding tank access risers in SSTs. A new riser instaliation will
require a method of penetrating 7 to 10 ft of soil overburden over the tank

dome, cutting a new hole in the tank dome, and installing a new riser.
B.  SITE PREPARATION AND CONSTRUCTION SEQUENCE

When an SST has been identified as requiring a new riser, numerous tasks

must be scheduled and completed prior to installation. These tasks include

site familiarization, riser location determination, and permitting. Following

is a list of 1asks that have been identified by this study.

. Prepare NEPA documentation.

. Prepare safety documentation.

. Define tank and desired riser Jocation.

. Perform research using available documentation to locate all risers,

pits, underground piping, and other obstructions.

ERS511ER.TD.2906 -14 - 08/18/94
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APPENDIX |

Rotary Drilling Test Plan Notations
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T : ROTARY DRILLING TEST PLAN

Testing for the simulated riser instaflation consists of two parts. The first partis
demonstration of diamond core drilling utilizing existing reinforced concrete hatch
coverblocks. The second part is a riser installation demonstration through a column of
soil into the base of an existing pipe tunnel.

Each demonstration/test will be documented by recording the preparation, testing,
measurements, and photography (still and video). Test activity data sheets are included
for recording the measurements and test data.

If the planned tests appear unsuccessful, drilling tools and equipment may be modified
so that the demonstrations are successful. Modifications or deviations Yrom this‘test -
plan will be noted in the master copy of the test plan. Any change to the master copy
of the test plan or the rotary drilling illustrations will be approved by the ICF KH project
manager and the WHC project engineer or respective designees.

F1 DIAMOND CORE BARREL DEMONSTRATION

The purpose of the diamend core barrel demonstration is to test the various steps
required to penetrate a simulated tank dome. Several existing 228-mm (9-in.) thick
concrete hatch covers will serve as test pieces for the diamond core barrel
demonstration. Figure F-1 shows the configuration of the demonstration test site.
Rotary drilling illustrations are shown in Appendix G.

Four hatch covers will be tested and kept for further study and evaluation. Testing of
each hatch cover will demonsirate separate successive steps of riser installation.

F-1.1 Demeonstration No. 1

Demonstration No. 1 will demonstrate the use of a casing equipped with cuiting teeth to -
drill into a hatch cover and demonstrate the method of forming a grout seal between the -
casing and hatch cover (see Figures F-2A, 2B and drawing ES-E47561-C1).

. With cutting teeth welded on a 457-mm (18-in.} diameter casing, drill a minimum -
of 80-mm (2-in.) into the coverblock.

. Set a plain casing into the groove cut into the coverblock.
. Piace a minimum of 100 mm {4-in.) of grout in the casing.

. Rotate and raise casing slightly to ailow grout to flow into the groove and spread —
to outside of casing.

. Reset casing and alfow grout to cure per manufacturer's instructions.
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F-1.1.1  Testing Preparation
. Fabricate 457-mm (18-in.) diameter casing by cutting to lengtha therrH-recassany —
. . ¢ . ™ oot
—the-e69iRg—
. Select and procure diamond tipped cutting teeth with proper size and configuration
for drilling reinforced concrete and rebar.

. Weld cutting teeth to casing. b 11356
{aorn-m CAS\L G | gus olfoq/o;
:5 18- ameter plain casiny
: 5 Cuyto length a A57-mm ( -in. )g' Ap gﬂ"H wevos au noRs

(.-ROU éy:.
. Select and procura grcut to be used for sealmg casmg to hatch cover.,

. Develop techniques for placing grout by hand.
F-1.1.1.1 Testing Preparation Documentation

. Size, material type and dimensions of casing used. -
. Cutting teeth type, manufacturer and part number...

. Measure and document the length, OD and 1D of cutting teeth attached to casing.
Make measurements to an accuracy of 0.025 mm {0.001-in.). -

. Document the grout selected including the manufacturer, grout type, and strength. -
Obtain manufacturer's recommendations and grout specifications. Obtain Material”™
Safety Data Sheet (MSDS) for grout.

F-1.1.2 Equipment Setup

The following steps will be performed in preparation for testing.

. Select hatch coverblock for testing. .

. Move drilling rig to test site and setup according to drilling procedures.

F-1.1.2.1 Components and Materials for Testing

« outma QA UG Cut o1/o4/5¢

. Casing with attached cutting teeth *  useb | 1415,

. Plain casing

. Cooling water supply

. Grout

. Testing and measuring equipment used, including calibration information

F-2
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F-1.1,3 Testing Sequence
e - Document number and location of personnel required for each task. =

. Start drilling rig and engage transmission to turn drill string at the rpm or gear
setting selected. Record rpm or gear setting.

. Lower drill string until casing cutting teeth touch concrete hatch cover. Record
txme, drill string rpm of Gear Setting s sRdROCHRY=FRFRTIEIRY.  Lun a(/a{/,a
Jag
. Turn on coolmg water and commence drilling. Continue drilling until the casnng has
$ reached a minimum of 50 mm (2-in.) depth. Record &rill string hydraulic pressure.

. Turn off cooling water aud)’record time and cooling water meter. <D«
R R Sad 12990
. Retract drill string and remove casing with cutting teeth.

= ___instalola; ima-try t: ,;_w\g AS 1S

. Mix grout per manufacturer's requirements.

. Place grout to fill casing to a minimum depth of 100 mm {4-in.} above concrete
hatch coverblock. Record quantity of grout introduced into casing.
B O0M TRVGR. Uleb 1-9-Sl
. Using dsi#-TTh, retract and rotate plain casmgw until grout flows 1o the
outside of casmg R g P g g

wsede . -

. U;iag-w.geset casing to the bottom of the groove that was previously
cut into the concrete hatch coverblock,

F?

. Relocate drill rig.

. Test the water leakage rate between the casing and the hatch cover using the
following procedure: After the grout has cured for at least 24 hours fill interior of
casing with potable water 1o a depth of 305 mm (12-in.). Record time. Allow
grout and concrete to absorb water by waiting 30 minutes then refilling casing to
depth of 30S-mm {12-in.}. Record time water was added. Tape plastic over top
end of riser to reduce evaporation. Wait 24 hours and record water depth and
time. Visually inspect exterior of grout seal periodically during test to determine if
any visible water leakage paths exist.
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F-1.7.4 Testing Evaluation

After completing each stage of testing, an evaluation will determine if changes should
be made in the testing procedure. Major items to evaluate are listed below:

. Grout used. Review grout type, mixture, and placement techniques to determif-_zgif
test procedure or materials requira change.

. Review grout placement, depth, and amount of grout that flows out to the exterior,
of the casing. Evsluate alternate methods of forcing grout 1o exterior of casing
such as mechanical ram or hydrostatic pressure.

. Examine grout for cracks or voids after curing. Determine if grout depth needs to
be increased.” -

F-1.1.5 TestResults

~
Information from testing will be included in a final report. Items to be documented from
this test phase include the following: ’

. \nformation from testing preparation documentation {Section F-1.1.1.1).
. Number and location of personngl required for each task. .~

- Equipmen( used.
. Time required to drill into hatcr;_bcl_avevblock. ) -
. Amount of cooling water used for drilling.

. Information on drill string rpm or gear setting and downward pressure.

. Time required to set plain casing.

. Grout selection, mixing documentation, and quantity used. .

e GrOTESHeAGth

*-  Grout placing techniques.

*  Instrument calibration information

. Leak test results.

. Possible improvements and recommendations.

I-4
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F1.2° monstration N

Demonstration No. 2 involves elements of Demonstration No. 1 plus a demonstration of
core drilling through the grout seal and hatch cover (ses Figure F-2C). Two hatch
covers will be stacked together to demonstrate that the diamond core drill has the
capability to drill through concrete as thick as {or thicker than) a SST dome.

. With cutting teeth welded on 2 457-mm {18-in.) diameter casing drill a minimum of |

50-mm (2-in.) into the coverblock.
- 1™
CA18 elfetfse

. Set a plain casing into the groove cut into the coverblock.

SaTwstl (Nuowe. Ao OurER

. Place a minimum of 100 mm (4-in.}) of grout y(-thé'casing.
- Cuborfo1/1¢

Hath -6 9l

. Rotate and raise casing slightly to allow grout to flow into the groove

. Reset casing and allow grout to cure per manufacturer’s instructions.

. Drill a 25-mm (1-in.} diameter hole into center of area to be cored..

. Remove moisture from the 25-mrm (1-in.) diameter hole, insert adhesive capsule
into hole, set 1gff into hole and rotate to break capsule and spread adhesive.

\PE~ B Cl/ca/v6  Dat> ) §-bte.

. Diamond core drill through grout layer and hatch cover using core barrel assembly.

. Remove core and ccre barrel assembly from hatch cover, -

F-1.2.1 Testing Preparation

. Use the 457-mm (18-in.) diameter casing with cutting teeth as described in

Section F-1.1.1.
80w Sah [-9-9l
- RE A

. 6; t? length 2 457 mm Sf-in.) diameter plain casing. -
s sET 24 CasI NG @Du AOCM- | ATTACK P W eds  auengwg
= L AT BRE e ERs &puq— .

. Select grout %:)Et‘}e&?:se\é“.L

. Use grout placing techniques selected for Demonstration No. 1, modified if
necessary. Job 1-§-9k

PE Mt oifogist

. Select and procure ;od'and -adhesive for core retainer.

. Select and procure core barrel assembly.

F-1.2.1.1 Testing Preparation Documentation

. Size, material end dimensions of casing used.

F-5
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‘Document the grout used including the manufacturer name, grout type, strength,
and MSDS.

: . PIPE .
Document type of core retaining rod”and adhesive.

Document the core barrel assembly manufacturer name and model. Measure and
document the length, OD and ID of the diamond cutting teeth. Make
measurements to an accuracy of 0.025 mm {0.001-in.).

F-1.2.2 Equipment Setup

6 St

The following steps will be performed in preparation for testing: ‘”‘Aal/,z,/,;

Select and stack hatch cove:blm ks for '(estmgJ sSecyae WITH STREPS U
- dninedo hnt”
. : ‘ . blosket idoboadiag. ( Ihisam et dometad camt)

v oy 4 F

Artach pan or water collecnng device to underside of coverblock to collect dnllmg
water. g

Move drilling rig to test site and setup according to drilling procedures.

F-1.2.2.1 Components and Materials for Testing

ouUTER Casiuw -
Casmg with anached cutting teeth .

Plain casing
Cooling water supply *

Grout =

Core retaining Eé)and adhesive

Core barrel assembly

Testing and measuring equipment used, including calibration information

F-1.2.3 Testing Sequence

Document number and location of personnel required for each 1ask.

Stant drilling rig and engage transmission to turn drill stnng at the rpm or gear
setting selected. Record rpm or gear setting.

Lower drill string until casing cutting teeth touch concrete hatch cover. Record
nmeA drill string rpm or gear semng,mm B IS X1

Turn on cooling water and commence drilling. Continue drilling until the casing has
reached a minimum of 50-mm (2-in.) depth. Record drill suing hydraulic pressure:

Turn off cooling water and record time and cooling watermﬂer. Vs s -

Retract drill string and remove casing with cutting teeth.

I-6
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*  Install plain casing in groove cut in cover block.

. Mix grout per manufacturer's requirements.— . -
perwicTd  mMuBa Ao OurTha SASIUD
. Place grout to fillﬁsmg to a8 minimum depth of 100 mm (4-:1'_1.) above concrete
hatch coverblock. Record quantity of grout introduced into casing.
BOOM TRV
. Using deili=nig, retract and rotate casing arsiwpen until grout flows to tr'me
outside of casing. ‘ '
g.oon TV .
. Using a-stowmrpm, reset casing to the bottom of the groove that was previously
cut into the concrete hatch coverblock.

. Disconnect drill string from casing and retract.

. Refill casing yvith gtout Jo a minimy dep f 100 mmA44.jn! €ol i
d m grout’used. .

. Allow grout to cure per manufacturer's recommendations. Recoid the grout curing

time. . a‘;ﬁ <I>,/o4//zz N THROUGE. TRE TOP BUW U
. Drill a 25-mm (1-in.) diameter hole into’ céntet of drea to be cored 2t a minimum of

100-mm (4-in.) deep into thel\cth'\scre(e block.

. Remove moisture from the 25-mm (1-in.) diameter hole, insert adhesive capsule
into hole, set;girg‘%hcle and rctate to break capsule and spread adhesive.
¥

. Allow adhesive 10 cure per manu‘actories recommendations.
. Tensile test rod connection with 2670 N (600 Ibf) tensile force.

PIPE
. Secure w to prevent core from dropping after coring.

. Attach core barrel assembly to drill string.

. Start drilling rig and engage transmission to turn drill string at the rpm or gear
setting selected. Record rpm or gear setting.

i Lower drill string until core barrel assembly cutting teeth touch grout. Record
H 3 " . s )

H time, drill string rpm or gear setting, - ]

AND

. Turn on cooling water and commence drilling. Continue drilling until core drill is
within about 25 mm (1 in.) of penetrating the ha{fh%verblock. Stop drilling and
turn off cooling water and record eowimg water . Estimate quantity of
cooling water that would be necessary to finish penetrating the coverblock and fill
casing and drill string with that quantity. Start and continue drilling until the hatch

H coverblock is penetrated. Record drill string hydraulic pressure.

F7
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»  ‘Retract core barrel assembly with concrete plug.
. Dissemble core barrei assembly and remove concrete plug.

b4 Examine and measure the diamond cutting teeth. Measure to an accuracy of
0.025 mm {0.001 in.) to determine the amount 'of wear on the cutting teeth.

. Measure diameter and depth of hole cored through grout and concrete hatch cover.
Record condition of grout seal after coring. .

. Remove hatch cover and measure amount of water and cuttings contained in
water collection pan.

F-1.2.4 Testing Evaluation

After completing each stage of testing, an evaluation will determine if changes should
be made in the testing procedure. Msjor items 10 evaluate are listed below:

. Review grout placement depth and amount of grout that flows out to the exterior
of the casing. Examine cured grout for cracks or voids. Determine if grout depth
is adequate and if alternative grout placing methods are required.

. Review method of attaching and testing core retaining fed. PipE -

. Review drilling procedure for use of the core barrel assembly. Major items to
review and evaluate are rpm or gear setting, downward pressure, and cutting rate.
Evaluste amount of wear on cutting teeth to determine if assembly is suitable for
reuse. :

. Review the procedure used to remove the concrete plug from the core barrel
assembly. Develop methods for removing concrete core from the core retaining
rod under radioactive conditions considering shielding and distance.

. Evaluate the amount of cooling water used. Develop methods to }'n'nimizing water
usage.

. Evaluate diameter and length of hole cored through grout and concrete hatchcover
to determine if sizes are adequate for riser installation.

F-1.2.5 Test Resuits

Information from testing will be included in a final teport, Items to be documented from
this test phase include the following:

. Information from testing preparation_ documentation {Section F-1.1.1.1).
e Number and location of personnet required for each task.

. Equipment used.

1-8
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e Time required-to drill into hatch coverblock.

. Amount of cooling weter -used-for-drilling.

. Information on drill string rpm or gear setting and downward pressure including driit
string weight and hydraulic pressure.

. Time required to set plain casing.
. Grout selection, mixing documentation, strength, and quantity used.
. Grout placing techniques.
] wing AP 22 . L
. Time required to set core retaining and adhesive curing time.
. Time required to core drill through grout and concrete hatchcover.
. Amount of cooling water that penetrates hatch cover during drilling operations.

. Core barrel assembly rpm or gear setting, hydraulic pressure, amount of cooling
water used, and amount of wear.

. Dizmeter and depth of hole cored through grout and concrete hatchcover.

. Condition of grout seal after coring.

. Possibie improvements and recommendations. —— uO‘O«F
ST
=-2-C—

F-1.3 Demonstration No, 3 b - ¥-4g

et orfeq/qe
Demonstration No. 3 includes elements of Demonstrations No. 1 and 2 phese- v
o, + y e ETIay re b 4 Y] fatcicatod rieas 1 N PNIPY

£ +

. With cutting teeth welded on a 457-mm (18-in.) diameter casing drill a minimum of
50 mm (2-in.) into the coverblock.

. Set a plain casing into the groove cut into the coverblock.
. Place a minimum of 100 mm (4-in.] of grout in the casing.

. Rotate and raise casing slightly to allow grout to flow into groove and spread to
outside of casing. .

. Reset casing and allow grout to cure per manufacturer's instructions.

. Drill a 25-mm (1-in.) diameter hole into center of area to be cored.

F-9
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. 1
o “Dry the 25-mm {1-in.) diameter hole, insert adhesive capsule into hole, set rgd into
hole and rotate to break capsule and spread adhesive.

. Diamond cors drill through grout layer and hatch cover using core barrel assembly.
. Remove core and core barrel assernbly from hatch cover.

. Plake prefabricated 305- {12-in}Aiser insid J-mm -ip.) easig &
r fed Hatghcoverblock,
1-G- 9

j‘>»6
roupfisar int 457 (1 B-inﬁtini
F-1.3.1 Testing Preparation
. Use the 457 mm {18-in.} diameter casind with cutting teeth as described in

Section F-1.1.1.
0w

. Cut to fength a 457 mm {18-in.) diameter plain casing.
s sor A ):fu canu G Ol COUSa B C :lz, Crac. ULpas Ws‘oq*.pg“m
. Select grout to be used. LMo B W OO Py
. Use grout placing techniques selected for Demonstrations No. 1 and 2.

[ . X
. Use retaining a attachment techniques selected for Demonstration No. 2.
. Use core barrel assembly from Demonstration No. 2.
o A Eabiicape SQ5-mer (i 2in,LAsers withrisex collarr Gasketand bips-Hange—
F-1.3.1.1 Testing Preparation Documentation
.. Size, material and dimensions cf casing used.
. Document the grout used including the manufacturer name, grout type, strength,

and MSDS.
e¥

. Document type of core retaining ref and aghesive.
. Document the core barrel assembly manufacturer name and model.
° um the sizermatesisl type ensi of ri bris
F-1.3.2 ‘'Equipment Setup

The following steps will be performed in preparation for testing:

. Select hatch coverblock for testing.

F-10



WHC-SD-WM-AP-034, Rev. 1

"Attach pan or water collecting device to underside of coverblock to collect drilling

water,

Move drilling rig 10 test site and setup according to drilling procedures.

F-1.3.2.1 Cémponents and Materials for Testing

Casing with attached cutting teeth
Plain casing

Cooling water supply

Grout 1P

Cora retaining and adhesive
Core barrel assembly

Testing and measuring equipment used, including calibration information.

F-1.3.3 Testing Sequence

Document number angd locations of personnel required for each task.

Start drilling rig and engage transmission to turn drill string at the rpm or gear
setting selected. Record rpm or gear setting.

Lower drill string until casing cutting teeth touch concrete hatch cover, Record

tlme,drnll string rpm Of gear setting, and-CeoRAGRIETIRIES .
A0

Tumn on cooling water and commence crilling. we drilling untit a minimum of
50 mm (2-in.) depth is reached. Record drill string hydraulic pressure.

Turn off cooling water and record time and cooling water et US B -
Retract drill string and remove casirg with cutting teeth.

Install plain casing in groove in coverblock.

Mix grout per manufacturer's requirements.

Using grouting techniques chosen, fill casing to a minimum depth of 100-mm
(4-in.) above concrete hatch coverblock. Record quantity of grout introduced into

casing. .
ooTRUS
Using geib=rty, retract and rotate casmg M unnl grout flows to the
outside of casing. Resed-di a P g S0Ling.
oo TRVOA

Using S-slesmcpen, reset casing to the bottom of the groove that was previously
cut into the concrete hatch coverblock.

SRHESIng FOMm CASNg aodratact —

F-11
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o] MRefipl\casingAvith grott\to a mirfithum depth of 1 m Retor
th rou the nt o t used-

. Allow grout to cure per manufacturer's recommendations. Record the grout curing}
time. .

. Drill a 25-mm (1-in.) diameter hole into center of area to be cored at a minimum of
100 mm (4-in.} deep, in concrete block.

. Remove moisture from the 25-mm (1-in.) diameter hole, insert adhesive capsule
into hole, set m(j‘mo hole and rotate to break capsule and spread adhesive.
P :

. Allow adhesive to cure per manufactories recommendations. |
. AN AUW
L] Tensile test rod connection wjth 2670 N (600 lbf)!\ensils force.
=

\
. Secure}?o% prevent core from dropping after coring.

1

]

HER Attach core barrel assembly to drill string.
1}

+

. Start drilling rig and engage transmission to turn drill string at the rpm or gear
setting selected. Record rpm or gear setting.

. Lower drill string until core barre! assembly cutting teeth touch grout. Record
timedrill string rpm gaa&

. Turn on cooling water and commence drilling. Continue dritling until core drill is
within about 25 mm {1 in.) offenetraxoi%g coverblock. Stop drilling and turn off
" An W™ K3 . ’ ”
cooling water and record M stimate quantity of cooling water that
would be necessary to finish drilling through the hatch coverblock and fill casing
and drill stem with that quantity. Start and continue drilling until coverblock is

! penetrated. Record drill string hydraulic pressure.
. Retract core barrel assembly with concrete plug.

. Disassemble core barrel assembly and remove concrete plug.

. Examine and measure the diamond cutting teeth. Measure to an accuracy of
0.025 mm (0.001 in.) to determine the amount of wear on the cutting teeth.

. Measure diameter and depth of hole cored through grout and concrete hatch cover.
Record condition of grout seal after coring.

. Remove hatch cover and measure amount 6f water and cutting contained in the
water collection.pan. T

OV Meplace hatch cover., B otfoslac

“THiS
was
Do
o "
o T
T A & 12
owscoitee.
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F-1.3.4 Testing Evaluation

betw

WHC-SD-WM-AP-034, Rev. 1
\)900 1-4- %

asing angd™+

e AMow gréut to cixg per facn}eW

amount of grout leakage past th #su\colla_r'/'

After completing each stage of testing, an evaluation will determine if changes should
be made in the testing procedure. Major items to evaluate are listed below:

Review drilling procedure for use of the core barrel assembly. Major items 10
review-and evaluate are rpm,or gear setting selected, downward pressure, and
cutting rate obtained. Evaluate amount of wear on cutting teeth to determine if

assembly is suitable for reuse.

Sty 1= TG

ReviewAiser instéliation s nce.~tvaluate ods\to redu iation expasure
hile’in

ir1g ove' en (iser.

F-1.3.5- Test Results

Information from testing will be included in a final report. Items to be documented from

‘this test phase include the following:

information from testing preparation documentation {Section F-1.1.1.1).

Number and location of personnel required for each task.

Equipment used.

Time required to drill into hatch coverblock.

Amount of cooling water used for drilling.

Information on drill string rpm or gear setting a

drill string weight and hydraulic pressure.

Time required to set plain casing.

nd downward pressure, including

Grout selection, mixing documentation, strénght, and quantity used.

Grout placing techniques.

) - = . .
Time required to set core retaining zed and adhesive curing time.

Time required to core drill through grout and concrete hatchcover.

F-13



WD 0 -

: WHC-SD-WM-AP-034, Rev. 1

"Amount of co.oling water that penetrates hatch cover during drilling operations.

Core barrel assembly rpm or gear setting, hydraulic pressure, cooling water
requirements and amount of wear.

Diameter and depth of hole cored through grout and concrete hatcl_\cover.
Condition of grout seal after coring.

Amount of grout that flows to the underside of hatch cover dl}ling riser annulus

groutlng SCtIVl!Y. " o1
. ‘, :{ \-vum @0‘_’4
. Possible improvements and recommendations. ?\_uzrﬁ »¥ {_‘sg o F\m‘_m_r:'
. ALKV CA
-1.4 Demonstration No. &4 WS AR CsE¥, -2
F oF PRET F)
Demonstration No. 4 will include elements of Demonstrations No. 1 through 3} but with
added features as shown in Sketch ES-E47561-C1. AND.

Install 3 layers of building paper, wire fabric and grout on a hatch coverblock. - de

Allow grout to cure a minimum of 3 days before attempting to remove. rif a«?e‘r/ﬂ-
ATTRCE TO (Ovda

Install a610-mm (24-m ) dnameter nser on the sloped hatch cover. .Goa&ac-uae

tiser within w LONCAES WEbet

AMCHO®s AMD SGA-L-— vty (R PEVelt

Design and fabricate a cutting 100! to remove building paper and reinforced grout

from the surface of the hatch cover.

Mount cutting too! on drill rig and remove grout and building paper from the
surface of the hatch cover.

With cutting teeth welded on a 457-mm (18-in.) diameter casing, set the casing by
drilling minimum of 50-mm (2-in.}, on the high side ipto the coverblock.

Place a3 minimum of 100-mm (4-in.) of grout in the casing.

Rotate and raise casing slightly to allow grout to flow into the groove and spread
outside of casing, grout should flow in space between inner and outer casing.

Reset inner casing and allow grout to cure per manufacturer's instructions.
Drill a 25-mm (1-in.) diameter hole into center of area to be cored.

Remove moisture from the 25-mm (1-in.) diameter hole, insert adhesive capsule
into hole, set rpﬁnntéohole and rotate to break capsule and spread adhesive.

Diamond core drill through grout layer and hatch cover using core barrel assembly.

Remove core barrel assembly from hatch cover.
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. ‘Place prefabricated 305-mm (12-in) riser inside the 457-mm (18-in.) casing and

through the cored hatch coverblock.

Grout riser to the 457-mm (18-in.) casing.

F-1.4.1 Testing Preparation

Set hatch coverblocks on slope.

Install building paper and reinforced grout on hatch coverblock.

Fabricate 510-mm (24-in.} outer casing and casing supports. Install outer casing .~
on hatch cover.

Design and fabricate cutting tool. .~ e

If cutting teeth on the 457-mm (18-in.} casing used in Demonstrations No. 1
through 3 are not worn excessively, use for Demanstration No. 4.

Select grout to be used.
Use grout placing techniques selected for Demonstrations No. 1 through 3.~

Plps
Use retaining attachment techniques from Demonstrations No. 2 and 3.

Use core barrel assembly from Demonstrations No. 2 and 3.

Fabricate 305-mm (12-in.) risers with sisecssiiar, gasket Sttt Tonger

F-1.4.1.1 Testing Preparation Documentation

Document fabrication techniques fer both inner and outer casings.
Document type of building paper and wire fabric used.
Document the grout used including the manufacturer name, grout type, strength,
and MSDS.
e
Document type of core retaining-+od and adhesive.

Document the core barre! assembly manufacturer name and model.

Document the size, material type, manufacturer and dimensions of riser fabricated.

F-1.4.2 Equipment Setup

The following steps will be performed in preparation for testing:

Select hatch coverblock for testing, slope coverblocks.

F-15
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s ‘Attach pan or water collecting device to undesside of coverblock to collect drilling
water.

. Move drilling rig to test site and setup according to drilling procedures.
F-1.4.2.1 Components and Materials for Testing

. Outer casing
. Cutting tool .~
. Building paper, wire fabric and grout

Casing with attached cutting teeth
Cooling water supply

Grout [
Core retainingﬁ‘gand adhesive

Core barrel assembly
Riser with flanl cellncpwd-gasket
Testing and measuring equipment used, including calibration information.

F-1.4.3 Testing Sequence
. Document number and locations of personnel required for each task. «—

Mount cutting tool on drill rig, cut reinforced grout and building paper from the top
of the coverblock, and vacuum out debris.

Attach casing with cutting teeth ta criil 1ig. ~ -

Start drill rig and engage transmission to turn drill string at the rpm or gear setting
selected. Record rpm or gear setting.

Lower drill string until casing cutting teeth touch concrete hatch cover. Record
time, drill string rpm or gear settinga
D

Turn on cooling water and commence drilling. Continue drilling until a minimum of
50-mm {2-in.) depth is reached on the low side of the hatch cover. Record drill
string hydraulic pressure. et
; 1-9-54
I -
us s oifestir

Turn off coolin watel and !ecovd time and ;:oollng water GaeteT,
RETV AT g A TAN & MWD EEmOVE oasile W ITER CUTHE 6 TEeTe

Mix grout per manufacturer's requirements.

Using placing techniques chosen, fill casing to a minimum depth of 100-mm (4-in.}

above concrete hatch coverblock. Record guantity of grout introduced into casing.
BOOW TRV

Using e+ retract and rotate casmg Munnl grout flows to the

outside of casing. R g-is- d-endrpmrorg Thrg—

_usadT
W I- T-1b
Cud Sifon(5L
ettisTL TLAM casata (N GROIE L covEia B0 te
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e “Using a slow rpm, reset casing to the bottom of the groove that was previously

cut into the concrete hatch coverblock.
-5

o BAacrdrinbung. “;f» dfentst

fill casipg with glout to.dmini dj of 100 {4-in.J1 Re hat
de gr nd amo of gfout used:

. Allow grout to cure per manufacturer’s recommendations. Record the grout curing
time.

. Drilt 8 25-mm (1-in.) diameter hole into center of area to be cored at a minimum of
100 mm (4 in.} deep into the concrete block.

. Remove moisture from the 25-mm {1-in.) diameter hole, insert adhesive capsule
into hole, seu?f( i‘gt&hola and rotate to break capsule and spread adhesive.

. Allow adhesive to cure per manufactories recommendations.

. Tensile test rod connection with 2670 N {600 Ibf} tensile force.
Blee ' ! .

. Secure)d“?o prevent core from dropping after coring.

. Attach core barrel assembly 1o drill string.

. Start drilling rig and engage transmission to turn drill string at the rpm or gear.
setting selected. Record rpm.or gear setting.

. Lower drill string until core barrel assembly cutting teeth touch grout. Recerd
time, grill string TP, odenrting- e temRatar.

. Turn on cooling water and commence drilling. Continue drilting until core drill is
within about 25 mm (1 in.} of penetrating t\:Jov_e_rbl_ock. Stop drilling and turn off
cooling water and record cooling water =pewt.” Estimate quantity of cooling water
that would be necessary to finish penetrating hatch coverblock and fill casing and
drill string with that quantity. Start and continue drilling until hatch coverblock is
penetrated. Record drill string hydraulic pressure.

. Retract core barrel assembly with concrete plug.
*.  Dissemble core barrel assembly and remove concrete plug.

. Examine and measure the diamond cutting teeth. Measure to an accuracy of
0.025 mm (0.001 in.) to determine the amount of wear on the cutting teeth.

. Measure diameter and depth of hole cored through grout and concrete hatch cover.
Record condition of grout seal after coring.
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e “Remove hatch cover and measura amount of water and cutting contained in the
water collection pan.
T
*  Replace hatch cover. e wp,sl‘-f
. Lower prefabricated rise’ﬁ'\to casing and through hole core drilled in hatch cover.
. Set riser vertically and grout annulus between casing and riser.

. Aliow grout to cure per manufacturer's recommendations.

. Remove hatch cover and determine amount of grout leakale past the riser collar
and gasket.

. Replace hatch cover.
F-1.4.4 Testing Evaluation

After completing each stage of testing, an‘evaluation will determine if changes should
be made in the testing procedure. Major items to evaluate are listed below:

. Evaluate use of cutting tool to remove grout and building paper.

. Review drilling procedure for use of the core barrel assembly. Major items to
review and evaluate are rpm,or gear setting selected, downward pressure, and
cutting rate. Evaluate amount of wear on cutting teeth to determine if assembly is

suitabie for reuse. -

. Review riser instaflation sequence. Evaluate methods to reduce radiation exposure
while installing over an open riser.

F-1.4.5 Test Results

Information from testing will be included.in a final report. items to be documented from
this test phase include the following:

. lnformatioq from testing preparaticn documentation (Section F-1.1.1.1).
. Number and location of personnel required for each task. '

. Equipment used.

. Time required to remove reinforced grout and building paper.

. Time required to drill into hatch coverblock.

. Amount of cooling water used for drilling.
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e Information on drill string rpm or gear setting and downward pressure during
setting of casing.

. Time required to set inner casing.
. Grout selection, mixing documentation, strength, and quantity used.

. Grout placing techniques.
=2

Pl . N
. Time required to set coie‘retaining)aﬁ’and ‘adhesive curing time.
. Time required to core drill through grout and concrete hatchcover.
. Amount of cooling water that penetrates hatch cover during drilling operations.

. Core barrel assembly rpm or gear setting, hydraulic pressure, cooling water
requirements and amount of wear.

. Condition of grout seal after coring.
. Diameter and depth of hole cored through grout and concrete hatch cover,

. Amount of grout that flows to the underside of hatch cover during riser annulus
grouting activity,

. Possible improvements and recommendations.
F-2 SIMULATED RISER INSTALLATION DEMONSTRATION

The first portion of this test plan perforrmed four demonstrations on concrete hatch
covers. These demonstrations developed techniques for setting an inner casing, grout
sealing between casing and simulated dome, diamond core drilling through simulated
dome, installation of riser, and removal of building paper and reinforced grout. Results
from these demonstrations will be incorporated in a simulated full scale riser installation
demonstration. Additionally, this demonstration will include outer casing installation
using an air conveyance system.

F-2.1 Demonstration No. 5

A simulated riser installation demonstration will be performed at the test site by filling a
vertical-1200-mm (48-in.) diameter corrugated metal pipe braced inside the pipe tunnel
with compacted soil and installing a riser inside the corrugated metal pipe. The riser
instailation demonstration will consist of seven major parts:

. Setting an outer casing using an air conveyance system for soil removal.
. Setting an inner casing using a rotary drill rig.

. Grouting of casing to simulated tank dome {bottom of pipe tunneil.
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PIOE"

“Setting core retaining ro¢7”

Diamond core drilling thraugh simulated tank dome using a core barrel bit.

Installing a prefabricated riser.

. . FTL AN fto
. Grouting between riser and inner casing. Cas olfo1sé
a2, T , U FRBUC AND @ad 37
-2.1.1 esting repuatvon G«_DG‘O - sSwB
¢ DitmiT RIS o, | W pasguer Top, o8 JPOTIOL S5

U g
Install corrugated meta! pipe vertically in pipe tunnel, brace 2ni ful with compacted

soil.

Fabricate a 510-mm {24-in.) outer casing.

Fabricate 457-mm {18-in.) diameter casing with cutting teeth as described in jas ,.¢-re
Section F-1.1.1. Eab o,
e C A D) DAML EFSR PLAIL CAS|U . leafs &

Fagoicgyes 451
Select grout based on recommendations from Demonstrations No. 1 through 4.

Use grout placing techniques selected from Demonstrations No. 1 through 4.
R : .

Use retaining god”attachment technigues from Demonstrations No. 2 through 4.

Use core barrel assembly used in Demonstrations No. 2 through 4.

Fabricate 305-mm (12-in.) riser§ with siseccSiorand gasket,

Set and grout riser.

F-2.1.2 Testing Preparation Documentation

Document the casings components and fabrication techniques as outlined in
Section F-1.1.1.

Document the grout selected including the manufacturer’s name, grout type,
strength, and MSDS. .

vee

Document type of core retaining sef and adhesive.

Document the core barrel assembly manufacturer name and model. - Obtaiathe
d

ling requi S

¢ " b 4
manrufactorer sTecommendetrons—fer-rpr

Document the size, material type, manufacturer, and dimensions of riser
fabricated.
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F2.1.2 Equipme.m Setup

The following steps wiil be performed in preparation for testing.
. Position drill rig at corrugated metal pipe tocation. LuB oot (it

*  Locate vacuum loader and-soitcultection isertocetion:

*S—tocatedrom handling equipmENntTear-siter——

F-2.1.2.1 Components and Materials for Testing
- ~C)uter casing

lnnETSesnng with attached cuttmg teeth

Cooling water supply

Grout

‘Core retaining rod and adhes:va

Corg barrel assembly i

Riser with flange, collar, and gasket

o]
%
2
-G

. Testing and measuring equipment.
F-2.1.3 Testing Sequence
. Document number and locations of personnel required for each task.

. Start vacuum loader and begm e).cavanon of starter hole approximately §10 mm
{24-in.) deep. Rlaee = t: -eofieetion-diums. Turn off vacuum

loader.
secniod OF
. Lowerfouter casing into starter hole.
TRV R
*  Atach casing {o-0g for handling during setting.

. Place vacuum hose through outer casing 1o the bottom of the excavation.

. Start vacuum loader and continue soil removal from the bottom- of the excavation,
curs aifos/il  JReby /7.5,
¢ Advance casing as vacuum loader removes soil. SPL e TOP SECTION o=
CASIUL AL &Q Uik
L4 Continue excavating soil and advancing casing until bottom concrete slab of tunnel
is encountered. Shut off vacuum loader when all soil is removed from interior of
casing and remove vacuum hose. Sab (- T-56
cuTnWe TEEW  us ofor/ss
. Attach,inne‘rcasinJ‘to drill string. Start drill rig and engage transmission to turn
drill string at rpm or gear setting selected. Record rpm or gear setting.
AND
. Lower drill string until casing cutti ng teeth touch concrete slab. Record timefdrill
string rpm or gear setting, r.

F-21
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¢ ‘Tunon coolir':g water and commence drilling. Continue diilling until 8 minimum of
- Il string hydraulic pressure,
%C;:mm (-[?m.) depth,is reached. Record dn "LP y P A

. Turn off cooling wat/:rl:nd record time and coolmg waxerm-‘é’rm 1-9-5¢ hi-5-fa
url ter. a .
VsED St ofestss

. Place and start up vacuum hoss and rleamova a;l\&cré:reéee cumngs, and-dit. BIIDW O
21 e
>(=_=a. \'U uJ ‘;L&Os?_odi cuT W BOTTOM OF wuu(c,.
Mnx grout per mamH’acxurel’ s requlremg'la(s
Gida, b//of/Q‘ BEWESN  UNEa AL Omm&mua
. Usmg grout techniques chosen, fill casing'to a minimum depth of 100 mm (4-in.}
above concrete slab; Record quantity of grout introduced into casing.
BOOWL TRV A g GETS T
. Using dauﬂ retract and rotate casing at-a-slow—spm until grout fows between 1u AL ST
innsgod-utarcesing. Record-distance-cesing-is-retracted-end-rpm-or-gear setting —

used,———

. Using a slowypm, reset casin e bot the gr at wa) oully

ut\intg e cancrete slab. .
G cofogfyy
Sk gl s

F(ehu sing wi rout to inirnum de; of 100 4-in.). oxd the fi
t and th ount, of used (4:1

Allow grout to cure per manufacturer's recommendations. Record the grout curing
tme. D58 WoTEQ, catltle FRPR. LEoA el TRAOUew [

. con drillgtri fom casiny retracty

. Drill a 25-mm (1-in.) diameter hole into center of area to be cored.
—

. Dry the 25-mm (1-in.} diameter hole, insert adhesive capsule into hole, set 1§ into
hole and rotate 1o break capsule and spread adhesive.

. Allow adhesive to cure per manufactories recommendations.
N
. Tensile test rod connection with 2670 N {§00 lbf)’\ens:le force.
r . .
. Secure rod to prevent core from cdropping after coring.

. Attach core barrel assembly to drill string.

] Start drilling rig and engage transmission to turn drill stnng at the rpm selected.
Record rpm

. Lower drill string until core barrel assembly cutting teeth touch grout. Record

time, drill string rpm or gear setting sesiEgamessr and drill string hydraulic
pressure.
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“Turn on coolir.\g water and commence drilling. Continue drilling until core drill is

within about 25 mm (1 in.) of penetrating ¢ r}t’:reta slab. Stop drilling and turn off

cooling water and record cooling water &t. Estimate quantity of cooling water

necessary to finish drilling and fill casing and drill stem with that quantity. Finish

drilling through slab. Record drill string hydraulic pressure. s orfosfae Beb lrgg
Mmoa; O SEP ARAET-P LG

Retract core barrel assembly with concrete plug %w\_ mkEC TO il M 1

SORLE mmcwn.m\u.& \-UPITN AL
3 Iac co barr ass bly h c crete pt0g jnto sim d haz RluopLes
. work ples

Examine interior of casing and penetration of concrete slab with downhole camera,

Lower prefabricated riser into casing and through hole core drilled in concrete slab.
orfetfse _Meh 1-90- 4
o

Grout annulus between casing and nse9 \Js & WA TET0cn
Zaka - THROU (o caQO uv
Grouwt to fj ol e inQer out ing.

TEUNLE TEST RASBQ Q\Q.DLM T Ges ol B e9-5g
Vacuum out all il in corrugated metal pipe. Remove corrugated metal pipe. Cut
away portions of inner casing to determine condition of riser and grout.

F-2.1.4 Testing Evaluation

After completing each stage of testing, an evaluation will determine if changes should
be made in the testing procedure. Major items to evaiuate are listed below:

Soil excavation techniques using vacuum loader system
Methods for handling excavated soil that may be comaminated.
Outer casing installation procedure using a vacuum loader
Methods of packaging and disposal of concrete core.
Prefabricated riser installation procedure

Grouting between inner and outer casing.

.F-2,1.5 Test Results

Information from testing will be included in a final report. ltems to be documented from
this test phase include the following:

Information from testing preparation documentation (Section F-1 BARIA

Number and location of personnel required for each task.

F.23

I-23



YV Tt SNy v ST Ee0Dy, ey, U

WHC-SD-WM-AP-034, Rev. 1

«  “Equipment used.

. Time required to remove soit and-place outer casing.

. Time required to set inner casing into concrete slab.

. Amount of cooling water used for setting of inner casing.
'

. Information on drill string rpm or gear setting and downward pressure during
setting of inner casing.

. Grout selection, mixing documentation, strength, and quantity used.

. Grout placing techniques. \P\g/

. Time required to set core retaining ya'and adhesive curing time.
*  Time required to core drill through grout and concrete slab.

. Core barrel assembly rpm or gear setting cutting pressure, and amount of cooling
water.

. mdﬂeﬁw package simulated contaminated concrete core.
. Document riser dimensions used.

. Possible improvements and recommendations.

F-3 DEMOBILIZATION

After completing the demonstrations and simulation, the drill rig and associated
equipment will be removed from the test site. The following steps will be required:

. Demobilize drill rig
. Remove all equipment and debris from test site
. Barricade or cover all openings in pipe tunnel.

F-4 PROJECT REPORT

After compieting the simulation, field work and planning effectiveness will be analyzed
in a report, The report will include:

Appropriateness of seiected equipment
Potential problems averted

Equipment perfected

Equipment settings

Test results

Work procedures developed

Safety requirements identified

See Appendix B for suggested report outline.
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