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1.0 INTRODUCTION

1.1 Company description.

Concept Engineering Group, Inc. (CEG) was incorporated in 1991 by four
principals and is a small business engaged in the design, development and
manufacture of safe excavation equipment. It occupies office and shop facilities
in Verona, Pennsylvania, a Pittsburgh suburb. It has designed and built safe
excavation systems as small as 80 pounds and measuring 2 feet by 4 feet for non-
damaging horticultural purposes to a large trenching machine weighing 34,000
pounds and measuring 37 feet long by 9.5 feet wide by 11.5 feet high capable of
excavating trenches 6 feet wide by 10 feet deep. The company’s design team
operates totally with CAD equipment and the shop space is capable of metal
fabrication and assembly of both prototypes and production runs of small
quantities of equipment for commercial sale.

1.2 Project Team and Roles

Jerome Apt, Jr., P.E. — Project Manager

Richard D. Nathenson, P.E. — Technical Oversight
Paul M. Brumbaugh — Equipment modification design
Kevin Kovalski — Field Technician

1.3 Subcontractors and Team Members
There were no subcontractors utilized on this project.

2.0 DEMONSTRATED TECHNOLOGIES

2.1 Remediation System and Transport Mode

CEG’s premier technology is the company developed and patented supersonic air jet
nozzle which uses compressed air from any standard commercial air compressor and
converts the discharged air to a focused jet moving at mach 2, twice the speed of
sound. This focused jetstream of supersonic air enters pores in the ground and
expands as it loses velocity and explodes the surrounding soil. These jetstreams do
not impact non-porous items buried in the excavation. The supersonic air jets will
not damage pipe, conduit, fiber optic cable with which contact is made. CEG then
utilizes its secondary technology, a high velocity vacuum system, to remove the
disturbed soil from the excavation, permitting the supersonic nozzles to attack fresh
soil.




CEG first tested this technology, supersonic air jets coupled with a high efficiency
vacuum system at JPG II with the large 34,000 pound machine mentioned above.
This equipment was designed as a trenching machine to operate in an urban
environment on firm, level ground and not as an off-the-road, rugged terrain vehicle.
However, the work done at JPG II performed sufficiently good enough to encourage
the company to pursue the remediation of both UXO and AP and AT mines. In 1996
CEG constructed a system for the U.S. Air Force at Tyndall Air Force Base that was
coupled to and mounted on a large bucket excavator (A John Deere 690C). This is a
six-wheeled machine and the combined weight of the excavator and the CEG
equipment trailer and separator (mounted on the dip stick of the 690C) exceeds
47,000 pounds. This unit is still at Tyndall Air Force Base awaiting testing and
evaluation.

During this same period, 1996-1997, CEG under contract to the U.S. Army, CECOM
at Ft. Belvoir, VA, developed a small, light weight portable gas-engine compressor
unit (<290#) to supply compressed air to CEG’s AIR-SPADE™ hand tool to safely
expose anti-personnel mines of all types. This development was successfully tested
at Ft. AP. Hill, VA and currently there are AIR-SPADE™ units in Cambodia,
Afghanistan and Angola. As part of this U.S. Army contract, CEG developed a
small air jet/vacuum system to safely expose anti-tank mines. This unit was
designed to be as compact as possible so that the entire system could be mounted on
a small all-terrain vehicle. The result was the SAFEX™, Jr., which has been
successfully tested at Ft. A.P. Hill, and with CECOM’s permission was the unit
demonstrated at JPG IV. A photograph of this system is shown below.

SAFEX™. Jr. at JPG IV 11/03/98




The SAFEX™, Jr. is self-contained and is powered by a 24HP air-cooled gasoline
engine which drives a 300 scfin, 9”Hg positive displacement vacuum pump and a
70 scfm, 150 psig rotary screw air compressor. The vacuum pick up hose is 3”
diameter vacuum hose capable of withstanding 12” Hg vacuum. The air
compressor supplies compressed air to a CEG AIR-SPADE™ hand tool. The
entire system is mounted on a John Deere 6X4 Gator all-terrain vehicle powered
by an 18 HP water cooled gasoline engine. The flotation type tires give this unit a
very low ground pressure, 6 psig.

2.2 Recommended Applications and Technology Limitations

The system demonstrated is a non-contacting excavation system, as such it can
safely be used by trained personnel to totally expose UXO once the ordnance has
been located by a reliable detection system. After exposure, the UXO can be
deactivated and removed or destroyed in place. If desired, the entire system may
be configured to be remotely controlled however, the CEG supersonic air jets do
not exert sufficient force to trigger UXO.

The limitations of this system are that is slower than a larger backhoe machine but
it is far safer. The contacting type excavators can easily trigger UXO and cause
damage to the machine and endanger personnel and property.

2.3 Logistics Requirements

The entire system is transported on a single axle trailer having a gross vehicle
weight of 3500 pounds and is easily towed by a 1 ton pick up truck. The Gator is
not a licensable vehicle and connot be driven on a highway.

2.4 Data Acquisition
All data acquisition was performed manually using a stopwatch, measuring tape, a
soil moisture measuring instrument and a soil strength measuring device.

2.5 Data Processing and Interpretation
All data was entered into two Excel spread sheets. The data required in
accordance with the contract is detailed in section 4.2.

2.6 Quality Assurance
The operation of the system and the accuracy of the data acquisition were
controlled by the CEG project manager.

3.0 DEMONSTRATION RESULTS

3.1 Assumptions
The only assumptions made were that the flags placed on the surface accurately

designated the location of the suspected UXO.




3.2.Site-Specific Procedures

The system was driven to the flag designating the suspected target, and
excavation was begun. Travel times were recorded for several locations, however
since the Gator traveled at the same speed between all targets, not all travel times
were logged. The stopwatch was started and then stopped when the target was
encountered. When the ordnance or non-ordnance was uncovered the on-site
ordnance specialist was summoned to identify the uncovered target.

3.2 Problems Encountered

Three problems occurred. A spring shackle weld failed on the trailer on the way
to the site on Monday morning, which delayed the start by approximately 3 hours.
Wet soil clogged the vacuum hose on a few occasions requiring some minor lost
time to clear. The third problem occurred on Thursday. The 24HP engine fuel
filter became clogged causing the engine to stall. A trip to Madison was required
to purchase a new filter, creating about 2 hours of down time.

3.3 Discussion of Results

CEG felt that the results of the demonstration were excellent. In all, 30 targets
were uncovered and all targets were fully identified. The excavations were well
defined with surgically cut vertical side walls.

Typical excavation at JPG IV

4.0 DATA
See attached spreadsheet.

5.0 Conclusions

The system worked successfully and will operate even more efficiently when the hand
tool and vacuum hoses are attached to an overhead control mechanism, a modification to
be made as a result of this JPG IV demonstration.
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