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SCOPE

The design review strategy for the Cone Penetrometer Program, is to utilize the
independent review form of the design verification, per WHC-CM-6-1, Standard
Engineering Practices (EP 4.1 Design Verification). Several design review sessions were
held at approximately the 30%, 60% and 100% phases of the cone penetrometer design,
to brief the independent reviewers, and to solicit their comments. A system design review
will be performed once the safety assessment is complete. Attached are the meeting
minutes and RCR’s from the reviews, which show the acceptability of the design from the
cone penetrometer vendor (reference Purchase Requisition 357153).

The object of these reviews is to provide design verification to insure equipment function,
personnel safety, and compliance with WHC-CM-6-1, Standard Engineering Practice and
Performance Specification WHC-S-0241.

SUMMARY

An independent design review committee was selected in accordance with EP 4.1. A
design review was performed at 30% , 60% and 100% levels. The final design review
was held on June 5, 1996.

Due to schedule and budget constraints, design and fabrication were completed
concurrently. The reviews were scheduled to accommodate the parallel work schedule.
For example, the 30% design review, the overall system was examined with an in-depth
review of the substructure which was the first item fabricated. All fabricated equipment
had to be approved by WHC. The vendor design approval packages were included in the
design reviews.

The final review examined the penetrometer platform design, hardware integration of the
Raman spectroscopy system, and hardware and software integration of the moisture probe
to the platform. The standard sensor package, bottom detection sensor, Raman probe,
consoles, support trailer, guide tube, push rods, hydraulics, safety logic, operational
ergonomics and all other vendor supplied equipment was included in the final review.
All design comments, relating to WHC-S-0241, have been dispositioned and closed. Most
open items dealt with completion of the safety assessment or the operational readiness
review. The moisture probe meets the requirements in functional design criteria, WHC--
SD-WM-FDC-047, as indicated in WHC-SD-WM-ATR-145. Based on these reviews, the
vendor design has been accepted.
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GENERAL DESIGN DESCRIPTION

The cone penetrometer is a hydraulically driven instrumented rod which is pushed into the
waste and measures chemical and physical properties in situ. The rod is supported by a
guide tube which provides structural support to the rod. The rod is assembled by screwing

rod sections into a instrumented tip as the rod is pushed into the waste.

The following properties are measured:

Physical P .
Yield Strength Surface Moisture
Shear Strength Full Moisture Content Profile
Compressive Strength Temperature Profile
Stratigraphy Water Level

Species Identification
Relative Concentration

A detailed design description of the cone penetrometer platform and the moisture probe
are located in WHC-SD-WM-SDD-062 and WHC-SD-WM-SDD-063.

REVIEW DOCUMENTS
Vendor (ARA) drawings were reviewed . The major assemblies examined included:

HOS53-1A Platform Top Assembly
HOO004A Push System Assembly
HO52-2A Platform Subframe Assembly
HO43-5A Cone Assembly, 2.00 Piezo
HO59-3A Skid Electrical Distribution Panel
HO61-3A Body Van

HO77-6A Trailer Assembly

REVIEW COMMENTS RECORDS
The following table is a listing of reviewers for the 30 %, 60% and 100% design reviews..

All generated RCR’s were dispositioned and signed off as closed, except for sections
which were left as open items. A copy of each dispositioned RCR and opened RCR are
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included as attachments of this report.

Reviewer Discipline

L.S. Krogsrud Safety

D.J. Foust Safety/Radiation Control
M.E. Nolen Safety

J.E. Kane Safety/Radiation Control
J.K. Bajwa Safety Assessment

G.R. Bloom Retrieval

R.L. Hand Retrieval

P.W. Gibbon Retrieval

F.M. Jones Electrical Equipment
J.H. Bussell NEC Compliance

J.M. Silko DOE-RL

P.R. Hernandez DOE-RL

F.A. Jensen MacTec

P.R. Diechelbohrer
C.G. Linschooten

Characterization Equipment Design
Characterization Equipment Design

G.N. Boechler Characterization Equipment Development
C.E. Hanson Characterization Equipment Development
R.Y. Seda Characterization Equipment Development
R.E. Raymond Characterization Equipment

M.L. McElroy Quality Assurance

L.D. Draper Operations

F.G. Abatt Stress Analysis

J.P. Strehiow Stress Analysis

R.L. Butler Procurement

T.R. Thomas INEL

CONCLUSIONS AND OPEN ITEMS

The following open items were noted during the design review but were outside the scope
of the performance specification. These items shall be addressed and closed when funds
are available. When funds become available, the Safety Assessment, Operational
Procedures, Operational Test Procedure and Readiness Review efforts will be initiated.
The activities will close all the outstanding unclosed issues from the operations design
reviews. The responsible person to close the open issues is noted in the attached table.

All open RCR items are either related to operating procedures or possible changes due to
the Safety Assessment. None of the open items were related to the design adequacy of
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OPEN ISSUES:
Final Design
Reviewer Description Responsible
Person
F. Johansen Testing of the Raman optical array for thermal | K. Kyle
stability of the optical elements at tank operating
temperatures is needed.
M.L. McElroy Wood deck and rails on support trailer are a | R.Y. Seda
D.J. Foust radiological control problem. The wood should
C.G. Linschooten | be replaced with a non-porous material
C.G. Linschooten | Operating procedures requiring a camera to be | R.Y. Seda
installed in the tank, to prevent overflow at the
washer station, in case of a lollypop on the
penetrometer or guide tube, are needed.
C.G. Linschooten | Step-by-step sequencing of clamping operations | R.Y. Seda
procedure are needed.
G.R. Bloom The safety assessment needs to be completed as | R.Y. Seda
well as any modifications required by the
assessment.
G.R. Bloom Operating procedures need to be completed to | R.Y. Seda
M.E. Nolen assure operability of the design. Procedures
should include tying down the 3000 psi hydraulic
line from the trailer to the platform.
G.R. Bloom Radiation design analysis needs to be completed | R.Y. Seda
J.H. Bussell to assure acceptable radiation protection to
operators.
J.M. Silko The guide tube shoe anchor could benefit from | R.Y. Seda
M.E. Nolen the addition of a second wiper, so that a wiper
sandwiches the guide tube.
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Reviewer Description Responsible
 Person
9 [ M.E. Nolen An industrial hygienist needs to examine the R.Y. Seda
operation of the cone penetrometer to
determine the frequency and location of
atmospheric checks.
10 { M.E. Nolen Seats need to be provided for the operators R.Y. Seda
11 | I.H. Bussell Standard dosimeter will indicate a higher neutron | R.Y. Seda
dose than Hanford Neutron Combo dosimeters.
Equipping personnel around skid with Hanford
Combo Neutron dosimeters is suggested.
12 | J.H. Bussell Need radiation monitors at washer for gamma | R.Y. Seda
and beta.
13 | M.L. McElroy Administrative controls are required to keep the | R.Y. Seda
ingress/egress doors to control the work
atmosphere and accessibility of pest.
14 | M.L. McElroy The transport and storage, both onsite and | R.Y. Seda
offsite, of the neutron source must be thought out
completely, i.e. special handling tools,
procedures, permanent storage, custodial
obligations, etc.
15 { M.L. McElroy Drip/catch pans maybe required for leakage of | R.Y. Seda
hydraulic fluids on tanks that petroleum base
products are not allowed.
16 | M.E. Nolen Hoses and cables need to be labeled. R.Y. Seda
17 | C.G. Linschooten | The drawings do not indicate the ballast filler | R.Y. Seda
material nor weight.
18 | C.G. Linschooten | All items to be carried or picked need the weight | R.Y. Seda
to be indicated on the part.
19 | C.G. Linschooten | Assembly and subassembly and dimensions of { R.Y. Seda
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Reviewer Description Responsible
Person

20 | G.R. Bloom The ATP needs to confirm shear strength | G.N. Boechler
accuracy meets specifications needs be completed
before cone penetrometer delivery.

21 | M.E. Nolen Need all specifications on the winch and trolley | R.Y. Seda
system. Label trolley for load allowed and load
test it.

22 | M.E. Nolen Need the height and location of the computer | R.Y. Seda
display monitors for ergonomic concerns.

23 | F.M. Jones The single line diagram need to show overload | R.Y. Seda
device, output protective device size, cable and
connector size, cable strain relief and seismic
support, grounding detail, DP main breaker and
how heater, pumps and DP heater will operate.

24 | F.M. Jones Electrical distribution panel needs to identify | R.Y. Seda
fuses. Electrical drawings need to show 24 V
and 12V power supplies.

25 | C.G. Linschooten | Electrical hookups need to be compatible with | R.Y. Seda
new tank farm hook ups requirements

26 | M.L. McElroy ATR, when issued, needs all sensor calibration | G.N. Boechler
curves.

27 | C.G. Linschooten | Contractual operations need to be finalized. G.A. Barnes

60% Design
Reviewer Description Responsible
Person

1 | R.E. Raymond A mission analysis needs to be completed. R.Y. Seda

2 | C.E. Hanson Need to plug into TCRs. R.Y. Seda

3 | C.G. Linschooten | Operational contract issues need to be resolved | R.Y. Seda
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Reviewer Description Responsible
Person
4 | C.E. Hanson Operational procedures need to be developed | R.Y. Seda
which include bagging and rigging procedures.
5 | C.E. Hanson Dome loading analysis for the cone penetrometer | R.Y. Seda
need to be finalized..
6 | P.R. Diechelbohrer | QA approval is needed for Raman spectroscopy | R.Y. Seda
neutral network.
30% Design
Reviewer Description Responsible
Person
1 L.S. Krogsrud Operational procedures are needed. R.Y. Seda
P.R. Hernandez
2 | JK. Bajwa Shielding of the hands during installation needs | R.Y. Seda
J.E. Kane to be investigated.
3 C.G. Linschooten Use of anti spark materials needs to be | R.Y. Seda
investigated.
4 |R.L. Hand Operational contract issues need to be resolved. | G.A. Barnes
7.0 DOCUMENTATION

The following items are provided as attachments to this report:

1. RCR copies

2. Meeting Minutes

Review copies of drawings provided to the review member are available in the vendor
files. All released documentation referenced in the report will be available using vendor
files or controlled document numbers located in the text where the document is cited.
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REFERENCE
WHC-S-0241, Rev 2, “Specification for Enhanced Cone Penetrometer System”

WHC-SD-WM-SDD-062, Rev 0, “Cone Penetrometer Moisture Probe System Design
Description”

WHC-SD-WM-SDD-063, Rev 0, “System Design Description Cone Penetrometer
System”

WHC-SD-WM-ATR-145, Rev 0, “Cone Penetrometer Moisture Probe Acceptance Test
Report”

WHC-SD-WM-FDC-047, Rev 1, “Functional Design Criteria Cone Penetrometer
Moisture Probe”
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MEETING MINUTES REV 0
. . . P A-1
Subject: Cone Penetrometer Final Design Meeting age
TO: Distribution BUILDING 2920 George Washington Way
FROM: R.Y. Seda CHAIRMAN BN Boechler
Department-0Operation- . Number
Component Area Shift Date of Meeting Attending
TWRS 6/5/96 19
Distribution:
Attenders:
David J. Foust WHC  ES&Q (Radiation Control)
Mat E. Nolen WHC  ES&Q (Industrial Safety)
L.(Steve) Krogsrud WHC  ES&Q
Mike L. McElroy WHC  Quality Assurance
G. (Jerry) R. Bloom WHC Disposal Engineering
Ron L. Butler WHC  Contracts Administration
Lonnie D. Draper WHE— Operations
Rosa Y. Seda WHC  Char. Equipment Development
Geoff A. Barnes WHC  Char. Equipment Development
Carl E. Hanson WHC  Char. Equipment Development
G. (Nick) Boechler WHC  Char. Equipment Development
Fred M. Jones WHC  TWRS Engineering (Electrical)
Jim H. Bussell WHC  TWRS Engineering (NEC Compl.)

Chris G. Linschooten WHC Char. Equipment Design
Paul R. Deichelbohrer WHC Char. Equipment Design

John M. Silko DOE
Kevin Kyle LLNL
Wes Bratton ARA
Fred Johansen SAIC

Other: J.S. Schofield, WHC
J.S. Lee, WHC
T.R. Farris, WHC
Rick E. Raymond, WHC
Dennis W. Hamilton, WHC

These are the meeting minutes documenting the final design presentation
and meeting. The purpose of the meeting was to present the final design
of the cone penetrometer system for tank waste. A vendor drawing
package was distributed to the attenders of this meeting for independent
review. Review Comment Record (RCR) will be generated and resolved
after the meeting. This final design covers the design up to date.
Changes associated with completion of the safety assessment will be
covered at a later date.

This design covers the design of the cone penetrometer (CP) platform,
which includes the support trailer and skid. The skid and support
trailer were built by Applied Research Associates (ARA). Two other
packages have been added to ARA's system. These include the Raman
spectroscopy package, developed by Lawrence Livermore National
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Laboratory and the moisture probe package, developed by SAIC. The Raman
spectroscopy system uses its own computer and the moisture probe shares
the same computer with the rest of the CP system.

The CP instrument package includes the physical properties sensors,
Raman spectroscopy sensor, moisture sensor probe and tank safety
sensors. The physical properties package includes sensors which will
measure physical parameters. The physical sensor package includes tip
pressure, pore pressure and sleeve friction. Load cells at the tip (tip
pressure) measure resistance of the material ahead of the tip while side
load cells (friction sleeve) measure the friction as the cone pushes
into the waste. Hydrostatic pressure (pore pressure) is measured by a
sensing device also located within the tip. Safety related sensor
include an inclinometer, redundant bottom detection system and side and
tip thermistors. The inclinometer measures inclination to avoid rod
buckling. The bottom detector measures if the tip is in proximity to
the metal tank bottom. Temperature gauges alarm and shut down at a
predetermined temperature. The CP sensor package cables are
disconnected after a run with a 30 pin LEMO connector. The moisture
probe is then Towered into the push rod interior. The moisture probe
measures moisture content and tank temperature through two B-10 1ined
sensors and a thermistor. This package has undergone final design and
acceptance testing.

The CP tip instrument package has been design to NFPA Class 1 Division 1
requirements. The sensor package is intrinsically safe by use of
barriers and special conduits. A sealing flange and potting material
exists between the sensor package and the explosion proof rods. The
rods will be tested to 500 1bs to qualify for an explosion proof
housing, per calculations on maximum peak pressure. The moisture
probe is contained in the CP explosion proof housing, so that the system
can be used in a Class 1 Division 1 environment.

The Raman spectroscopy sensor will perform chemical speciation. The
sensor is insensitive to water and operates in the near infrared area.
The detection level is 0.1% in solids and Tiquids. It consists of a
taser, monochromator, fiber optics, optics and housing with a metal
brazed sapphire window. The window was chosen for its strength and
chemical resistance and protrudes outward between 0 to 5/1000 inches to
prevent material from clogging on the window. A 2 inch adaptor connects
the Raman housing to the 1.75 inch 0D rod. The sensor is potted on the
top. Seals used were viton o-rings. The laser and computer are rack
mounted. The 250 feet radiation hardened fiber optics will be removed
at the end of a run. The fiber optic cables are fairly flexible. The
optics have a 4 inch bend radius while the other sensor cables have a 6
inch bend radius. The Raman spectroscopy sensor has been pressure
tested and load tested. A neural network will be incorporated with the
computer software at a later date. The fiber optic cable are aligned
with a SMA connector (7) to the monochromator for slit alignment. The
laser works with a 758 nm laser at 300 mV Taser output. There was some
concern regarding the inner section of the raman spectroscopy housing
which was made of aluminum. This section is located in the interior of
the body and is not in contact with the waste.

The CP is powered by the support trailer. The trailer contains the
generator, hydraulic pump, decontamination system and hydraulic
reservoir. A diesel engine (John Deere) drives the hydraulic pump (300
psi, 30 mpm) and generator (800 kWatt) . The hydraulic reservoir
contains up to 700 gallons. The hydraulics and decontamination hoses
are unique as well as the 2 electrical cables. These are 50 feet long.

R PR Ry
Riv 0
Fage A-2
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The engine can run approximately 3 days due to the 36 gallon tank Page A-3
capacity. The support trailer contains a wood decking which needs to be

changed, for decontamination purposes. Other concerns were regarding

the cables and hoses not being marked. These hoses and cables are

design such that they are not interchangeable.

The skid weight 20 tons and can be fully ballasted to 43 tons and jacked
up 4 1/2 feet high minimum to accommodate the riser adaptor and
decontamination units. The skid is divided into two sections. The
computer is contained in an environmentally controlled room with the
Raman spectroscopy computer, laser, moisture probe calibration block and
a workbench. The hydraulics are contained in the open section of the
skid. A communication system exists between these two sections as well
as a clear plexiglass door. Several safety features exist on the skid.
These include skid tilt, emergency stop (palm button) and leveling
bubble. The legs have been seismically analyzed. These are acceptable
up to a 42 inch leg extension. A trolley system exists for the 3 1/2
inch and 6 inch guide tubes. The overhead winch has 500 1bs Tifting
capability. The x-y positioned has a total travel of 12 inches and
clamps mechanically in the x direction and hydraulically in the y
direction.

The computer system consists of monitor, computer, junction box, VXI D/A
system, NIM BIN, UPS, printer, line conditioners and modem. These are
contained in a 6 feet full height rack. The junction box contains the
intrinsically safe barriers. The D/A system contains 22 analog channels
and 32 digital channels. A battery backup exists inside the control
room. There is some concern on the possible effects of the battery
backup on the operator. The number of ventilation room changes will be
examined to determine if the battery design needs to be changed.

Several safety features exist for tank integrity. These include
mechanical means as well as alarms. Safety legs, mechanical clamps and
double hydraulic clamps exist to avoid dropping the skid on the tank and
dropping the guide tube and push rod into the waste. A dome load alarm
exist in which the user inputs the skid configuration (ballast, 1/2
ballast and no ballast) and monitors the ram force as not to exceed the
limit. Other tank safety systems include the redundant bottom detector,
high tip force, depth alarms and high temperature alarm.

The basic operation of the cone penetrometer system as follow:
RISER PREPARATION

This activity will be performed prior to the installation of the
cone penetrometer to verify riser availability and ensure that
there are no obstructions. The inspection will provide the
following information:

* Zip cord measurements to provide distance from top of the
riser to waste surface and riser length measurements.

* Video camera footage to provide a view of the inside of the
tank and in particular, the waste surface below the riser.

* For 4 inch risers, the riser will be measured for diameter,
ovality and straightness of the riser.

INSTALLATION
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* Install riser adapter and decontamination unit REV O
* Place skid over riser using crane (legs fully extended) Page A-4
* Ground all equipment :
* Position support trailer (off the tank, when possible) and
connect to skid. This includes decontamination water,
hydraulic Tines and electrical power.
* Level skid
* Position X-Y to within +0.25 inches of riser center
* Ballast as required
*

Re-level, if needed

INSTALLATION OF GUIDE TUBES AND PUSH RODS

* Assemble Guide tube to length required to reach top of waste

* Lower Guide tube in place with crane. Secure guide tube with
clamps.

* Lower push rod in one meter sections.

PHYSICAL PROPERTIES AND RAMAN TEST RUN

* Push cone penetrometer push rod into waste

* Data acquisition system collects data (Raman and physical
properties) during push

* Data acquisition system monitors all safety conditions

Reach end condition (tank bottom)

* Disconnect electrical and fiber optic cable from probe

*

MOISTURE PROBE TEST RUN

Load moisture sensor source in probe housing

Calibrate moisture probe in calibration block

Position moisture sensor over push rod

Lower moisture sensor in push rod and take
moisture/temperature readings.

Retract moisture sensor. Remove source and store moisture
probe.

* ok ok

*

EQUIPMENT REMOVAL

* Start decontamination system

* Attach coupler - allow crane to 1ift both rod and guide tube
at the same time. Decontaminate equipment.

* Cover with plastic containment sleeve and monitor radiation
Tevels using standard tank farm techniques while removing from
the riser. Guide tube an push rods will be broken down such
that the push rod or guide tubes in contact with the waste are
disposed.

* Seal riser.

* Remove trailer and skid, in reverse of installation.

TEST COMPLETION:

Remove unit to lowboy for transport
Analyze Data

Prepare report

Prepare workplan for next location

* % % Ok

The deployment of the cone penetrometer in the field date is
undetermined due to funding constraints. Attached are the slides used
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1 Page A-18
DON'T SAY IT --- write It! DATE: 16 July 96

TO: Rosa Y Seda

FROM: Matthew E. Nolen

Telephone: 372-2918
CC:Hulsey. S

SUBJECT: Cone Penetrometer RCR

The open items are to remain open until the final construction and QTP of the
piece of equipment. The specifications are enrout from Rosa Y Seda as of 16
July 96. The ergonomic concerns will be reviewed along with the atmospheric
check requirements by Roger Mitchell, CIH before and during the OTP. The
final design is needed to determine just what must be done to protect the
workers.

Matthew E. Nolen
Industrial Safety Engineer
WTFTP, EH&S
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Subject: Cone Penetrometer 60% Design Review

T0: Distribution BUILDING 3250 Port of Benton Road
(SAIC building)

FROM: R.Y. Seda CHAIRMAN G.N. Boechler
Department-Operation- . Number
Component Area Shift Date of Meeting Attending

Char. Equipment 2/6/96 26
Distribution:
Attendees: P.R. Deichelbohrer, WHC L. Draper, WHC

J.H. Bussell, WHC M.L. McElroy, WHC

C.G. Linschooten, WHC R.M. Nelson, WHC

R.E. Raymond, WHC J. Bajwa, WHC

F. Jensen, MacTec D. Bowser, DOE-RL

G.F. Vargo, WHC C.E. Hanson, WHC

J. Bloom, WHC T. Thomas, INEL

K. Kyle, LLNL M. Nolen, WHC

P. Gibbon, WHC 0. Jaka, WHC

G.N. Boech]er WHC P. Nguyen, WHC

J.M. Silko, DOE-RL
Other: J.S. Schofield, WHC

J.S. Lee, WHC

T.R. Farris, WHC

D.W. Hamilton, WHC

The purpose of this meeting was to independently review and comment the
design of the cone penetrometer to date. The system is compromised of
three major components. These are the cone penetrometer platform
(support trailer and skid), cone penetrometer moisture probe and cone
penetrometer Raman spectroscopy system. The moisture probe has been
designed and fabricated by SAIC and was being installed on the cone
penetrometer skid. The Raman spectroscopy system was designed and
fabricated by Lawrence Livermore National Laboratory. The attached
viewgraph describe the system in its entirety.

The cone penetrometer consists of an instrumented metal rod which is
pushed into the tank waste. The rod is supported by a support sleeve or
guide tube which provides structural support to the rod. The rod is
assembled by screwing hollow sections of the rod into the tip. The
basic package consists of sensors to measure tip pressure, pore pressure
and sleeve friction. Load cells at the tip (tip pressure) measure
resistance of the material ahead of the tip while side Toad cells
(friction sleeve) measure the friction as the cone pushes into the
waste. Hydrostatic pressure (pore pressure) is measured by a sensing
device also located within the tip. The Hanford cone penetrometer
sensor package includes the basic package plus an inclinometer,
redundant bottom detection system and two temperatures gauges (side and
tip). A proposed Raman spectroscopy sensor will be located behind the
standard package for chemical speciation.
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The tank interior has been classified as a NEC Class 1 Division 1 Page B-2

environment. In order to fulfill this requirement, the system has been
designed to meet the requirements outlined for a NEC Class 1 Division 1
environment by either using intrinsically safe equipment or housing the
equipment in an explosion proof housing. Instrumentation safety
barriers are UL listed. The instruments which are intrinsically safe
are the tip and side load cells, tip and side thermistors, two axis
electrolytic potentiometer sensor for inclination, the redundant giant
magnetoresistive ratio sensor for bottom detection and the fiberoptic
Raman spectroscopy sensor. A report has been issued which addresses how
the system fulfill the requirements.

The Raman spectroscopy sensor determines unknown chemical constituents
via the chemical vibrational spectra. A near-infrared, mode stabilized
semiconductor laser shines light into the radiation hardened fiberoptic
cable. The light shines into the waste via a diamond coated sapphire
window, which provides a transparent viewing port to the waste. A
silvered hypotenuse right angle prism connects the optical axis of the
probe window with the optical axis of the vertical penetrometer. Light
is reflected or scattered into the waste. A small shift in frequency
occurs when the molecules reflect or scatter the light. The shift
occurs when the molecule undergoes a vibrational transition at a
characteristic frequency when reflecting or scattering a light wave.
The input and output are collimated (the parallel light rays from the
laser beam are either expanded or shrunk), with focussing of the
excitation laser beam and the returning Raman signals. The returning
Raman signals are collected with seven fiber optic cables and filtered
through a long pass filter to remove scattered laser light. A
monochromater emits a range of wavelengths to the charge coupled device
(CCD), which is employed as a Raman signal detector. A computer is used
to analyze the spectra collected from the CAD. Relative concentrations
can be deduced from these measurements.

The moisture probe changes were reviewed. The moisture probe system
final design has been previously reviewed by safety, QA and WHC
engineering. The changes consists of adding surface moisture
capabilities to the system. For tank profiles, two B-10 neutron
detectors are used while for surface measurements, one B-10 neutron
detector is used. Test were run to calibrate the system for surface
moisture measurement.

Final design details will be reviewed in the 100% design review. The
final design review is scheduled for March 1996. Attached are viewgraph
of the presentations.

A-3000-480 (10/94) GEFO1t
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MEETING MINUTES

Subject: Cone Penetrometer 30% Design Review

TO: Distribution BUILDING 3250 Port of Benton Road
(SAIC building)

FROM: R.Y. Seda CHAIRMAN G.N. Boechler
Department-Operation- . Number
Component Area Shift Date of Meeting Attending

Char. Equipment 9/6/95 ' 21
Distribution:
Attendees: W. Bratton, ARA P.R. Deichelbohrer, WHC

J. Shinn, ARA J.H. Bussell, WHC

F.P. Johansen, SAIC R.L. Hand, WHC

C.G. Linschooten, WHC R.M. Nelson, WHC

M.L. McElroy, WHC J.M. Silko, DOE-RL

F.G. Abatt, KEH C.E. Hanson, WHC

J.E. Kane, WHC L.S. Krogrud, WHC

J.K. Bajwa, WHC J.P. Strehlow, WHC

F.M. Jones, WHC R.Y. Seda, WHC

R.L. Butler, WHC G.N. Boechler, WHC

P.R. Hernandez, DOE-RL
Other: J.S. Schofield, WHC D.W. Bowser, DOE-RL

J.S. Lee, WHC

T.R. Farris, WHC

R.E. Raymond, WHC

D.W. Hamilton, WHC

G.T. Dukelow, WHC

The purpose of the meeting was to discuss the preliminary design of the
skid mounted cone penetrometer. Applied Research Associates (ARA)
presented the design while Science Application International Corporation
(SAIC) presented the operation of the moisture probe. The cone
penetrometer system consists of the CPT skid and its support trailer.

The cone penetrometer consists of an instrumented metal rod which is
pushed into the tank waste. The rod is supported by a support sleeve or
guide tube which provides structural support to the rod. The rod is
assembled by screwing hollow sections of ‘the rod -into the tip. The
basic package consists of sensors to measure tip pressure, pore pressure
and sleeve friction. Load cells at the tip (tip pressure) measure
resistance of the material ahead of the tip while side Toad cells
(friction sleeve) measure the friction as the cone pushes into the
waste. Hydrostatic pressure (pore pressure) is measured by a sensing
device also located within the tip. The Hanford cone penetrometer
sensor package includes the basic package plus an inclinometer,
redundant bottom detection system and two temperatures gauges (side and
tip). A proposed Raman spectroscopy sensor will be located behind the
standard package. The purpose of this sensor is for chemical
speciation.
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The basic operation of the system entails first installing the guide
tube, and then the push rod. The cable bundle is removed such that a
1.00 inch hole is left. The moisture probe then surveys the tank to
obtain surface moisture and temperature and moisture content profiles.
Testing has been completed on both the moisture probe and cone
penetrometer. For test results, please contact Rosa Seda.

The basic operation of the cone penetrometer system as follow:

1. Riser preparation

This is a routine activity performed prior to the installation of
the cone penetrometer to verify riser availability and ensure that
there are no obstructions for installation and operation of the
cone penetrometer. This inspection will provide the following
detailed information:

* Zip cord measurements to provide distance from top of the
riser to waste surface and riser length measurements.

* Video camera footage to provide a view of the inside of the
tank and in particular, the waste surface below the riser.

* For 4" risers, the riser will be measured for diameter,
ovality and straightness of the riser.

2. Installation, Operation and Removal:
POSITION SKID AND SET-UP:

Install riser adapter and decontamination unit

Place skid over riser using crane (legs fully extended)
Ground all equipment

Position support trailer (off the tank) and connect to skid
Level skid '
Position X-Y to within +0.25 inches of riser center

Ballast as required

* ok % Ok Ok * ¥

INSTALL GUIDE TUBE:

*

Assemble Guide tube to length required to reach top of waste

Lower Guide tube in place with crane

* Assemble push rod and begin cone penetrometer push (about 4
feet into the waste) ‘

* Push guide tube so that it seats into the hard waste (about 2-
6 inches into the waste). The guide tube will be assembled
only if a hard push (i.e., 35 tons) is required.

* Continue ‘cone penetrometer push

*

CONDUCT PENETRATION:

Push cone penetrometer into waste

Data acquisition system collects data during push

Data acquisition system monitors all safety conditions
Reach end condition (tank bottom)

Disconnect electrical cable from probe

Conduct moisture and temperature survey

ok k¥ ok %

EQUIPMENT REMOVAL:
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* Start decontamination system )
* Attach coupler - allow crane to 1ift both rod and guide tube

at the same time. Decontaminate equipment.
* Cover with plastic containment sleeve and monitor radiation

tevels using standard tank farm technigues while removing from

the riser. Guide tube and push rod will be broken down prior

to bagging of equipment. Dispose of guide tube and push rod.
* Seal riser.

TEST COMPLETION:

Remove unit to lTowboy for transport
Analyze Data

Prepare report

Prepare workplan for next location

* ok F %

Cone penetrometer technology is at Teast 50 years old. The technology
was originally developed in the Netherlands for foundation design. The
technology has evolved since then and is currently used in environmental
remediation, such as field screening. The advantage of this technology
is that it provides continuous measurements in-situ. The cone
penetrometer is capable of taking water samples (1 liter). Primary cone
penetrometer measurements are sleeve friction, tip stress and pore
pressure. ARA has penetrated soil depths of 150 feet average and a
maximum of 300 feet.

The Hanford cone penetrometer is unique in that guide tubes support the
rod (for buckling purposes) and the range of materials strength is wide.
The tip stress averages for sludge simulant testing was around 15 psi
while the saltcake simulant testing was between 6,000 to 10,000 psi.

The basic layout of the skid includes the control room with workbenches
and the data acquisition room and a hydraulic area. The skid contains
two exits and a door between the control room and hydraulic area. The
control room is enclosed while the hydraulic area is open.

The hydraulic rams will be Jocated around the center of the skid. The
skid will weigh between 15 and 25 tons, unbaliasted. Ballasting weight
will be placed on the skid. Steel ballast will weigh around 2,000 1bs.
Lead encased in steel ballast were discussed but rejected in the meeting
since these ballast would be considered mixed waste, if contaminated.
The skid is 8 feet maximum off the ground.

The safety envelop of the cone penetrometer will be Timited through the
computer through force Timitations, the bottom detection system and the
length of the push rod. The force Timitations will depend on the force
required to penetrate the material. A maximum of 40 feet of guide tube
will be used to support the push rod. The clamps on the rods will
automatically keep the guide tube and -push rod from dropping, similar to
a foot clamp. Two size guide tubes will be impliemented. The sizes are
3.5 inch 0D and 6 inch OD guide tubes. For a 4 inch riser, the 20 inch
Tong guide tubes will roughly weigh 18 1bs while for 12 inch riser or
Targer, the guide tubes will weigh around 130 1bs. The guide tube use
ACME threads and push rod use taper threads. These are locked in place
with a pipe wrench. The thread design may be changed since ARA will be
manufacturing the push rod and guide tube. The cone penetrometer probe
will use no brass (material compatibility) thermistors and is spark
resistance since the probe and rod and guide tube are manufactured from
austenitic stainless steel. Depth is measured through the displacement
of cylinders through linear transducers. .
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The support trailer will have a goose neck and is roughly 28 feet in
length. The hydraulic pump, decontamination unit, diesel electrical
generator, and water storage (100 gallons at 130F) are located on the
support trailer. The unit will be within a 75 foot radius of the skid.
The unit is considered to be off the tank if it is located 20 feet away
from the tank. DST has a dome limit of 50 tons (temporary loading) and
SST have a dome loading of 100 tons maximum. The unit will be operate
up to 4 days of continuous run. The unit will weigh less than 15,000
ibs, and can be haul from its location with a 1 ton pick up truck. The
diesel generator will be a 100 hp generator.

The cone penetrometer instrumentaticn is being designed to be explosion
proof. The main instrumentation will 1imit energy which can be
transmitted. The magnetic bottom detection is considered an energy
storage unit (coil) and will be encapsulated. The housing will be
explosion proof. The load cells are considered a wheatstone bridge and
will have safety barriers Tocated on the top. The neutron probe is not
considered intrinsically safe but it is contained within an explosion
proof enclosure. A special cable has been used to dissipate static
charge. The issue of UL testing was discussed. UL testing consists of
testing the unit in a hydrogen chamber and detonating it. The cost is
between $15,000-$20000 and takes up to 4 weeks. OSHA permits that the
unit can be documented (analyzed) to prove it is explosion proof. The
latter method has been chosen. Jim Bussell will provide safety barrier
manufacturers to ARA. The unit will be grounded using 2 to 3 grounds at
2 risers.

The moisture probe is deployed with a californium 252 source. This
source is contained in a shielded containers. The source is installed
in the moisture probe prior to insertion into the push rod cavity.
Prior to entry, the moisture probe is calibrated in a cadmium lined
unit. The unit reads at every inch for 12 seconds. Critical moisture
content measurement is 20% and can be measured within 3%.

Decontamination of the unit is accomplished with spray wash system which
discharges water into the tank. A discussion occurred on collecting the
water inside another tank. This concept would require the use of
shielded hoses and tanks.

The final design review will occur on January, 1996. Attached are the
slides used during the presentation.

A-3000-480 (10/94) GEFO011
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Author: Donna L Kelly at “WHC3
Date: 10/2/95 9:30 AM
Priority: Normal
Subject: Re: RCR

Message Contents

Thank you for getting back to me. I'm sorry that it has taken me quite some
time to get back to you--between classes and travel, I just haven't been here.

The RCR is acceptable to me, and I have no further comments. As long as you
receive the requested information from Frontier, and are satisfied with their
evaluation/test documentation, and have this documentation for your files, you
should be covered.

Donna

Reply Separator

Subject: RCR
Author: Rosa Y Seda at "WHC13l
Date: 9/21/95 3:56 PM

bDonna, the attached RCR ies for the 30% design review for the cone
penetrometer. Your comments were not necessarily pertinent to the
design review (it only covered the rig, not the moisture probe...we
have already done a 90% design review on the moisture probe) BUT I went
ahead and asked SAIC to resolve your comment. Attached is a copy of
the RCR with your comments and their resolution. Please review the RCR
and sign-off if you agree with them. If you are not satisfied, we will
set up a meeting with you, Characterization Equipment Development and
SAIC (they are here about twice a month) to resolve the issues once and
for all.

Rosa



