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1.0 Introduction

This Implementation Guidance Manual has been prepared to assist Range Managers to conduct a
low cost method for decontaminating explosives-contaminated range scrap using the
Transportable Hot Gas Decontamination (HGD) System. Under management of the U.S. Army
Environmental Center (USAEC), a low-cost HGD process configuration has been developed

" under the Environmental Security Technology Certification Program (ESTCP) for

decontamination of explosives-contaminated range residue. In fall 2001, a full scale
demonstration of the Transportable HGD System was conducted at the U.S. Army Aberdeen
Test Center (ATC), located on Aberdeen Proving Ground (APG) Maryland, funded by ESTCP
and the USAEC. This Implementation Guidance Manual provides procedures for installing and
operating the Transportable HGD system, information for procurement of materials and
equipment, cost information, site preparation requirements, procedures for relocating and
dismantling the system, data collection requirements, and manpower requirements.

1.1 BACKGROUND

The Department of Defense (DoD) has numerous target, bombing, test, and firing ranges that
have accumulated a substantial amount of high-value recyclable scrap metal, in the form of range
residue. This scrap metal includes practice bombs, expended artillery, small arms and mortar
projectiles, aircraft bombs and missiles, rockets and rocket motors, hard targets, grenades,
incendiary devices, experimental items, demolition devices, and other materials fired on or upon
a military range (See Figure 1.1-1). This material is collected in range sweeps and removal
operations at active ranges, and Unexploded Ordnance (UXO) removal operations at Closed,
Transferred, and Transferring (CTT) sites. Contrary to popular belief, these items often have
explosives residue after detonation. Explosive incidents involving scrap metal from training and
firing ranges have occurred over the years and more recently are under close scrutiny.

The DoD requires that range managers ensure that range residue does not contain ammunition,
explosives, or other dangerous articles (AEDA) prior to release to the private sector for
recycling. To accomplish this, each piece of range residue is visually inspected several times
and certified as 100% free of explosives by range personnel before release for commercial
recycling. Historical decontamination methods for firing range debris include open burning,
open detonation, and flashing. These methods have become out-of-favor due to environmental
concemns (spread of uncontrolled or incomplete products of combustion into the air, soil, surface
water, or groundwater), and health and safety risk to range personnel.

Before commercial release for recycling, DoD policy requires certification that the scrap metal is
inert. Currently, certification that range scrap is inert is conducted by visual inspection, which is
subjective and error-prone, due to the inability to inspect inside cracks, crevices, and internal
parts. The uncertainties associated with certification by visual inspection present unacceptable
risk to human health for field personnel removing scrap and commercial recyclers. The high
costs for inspection and certification of firing range scrap offsets its recycle value. For these
reasons, military activities increasingly find that they must address accumulations of range
residue as a potential liability and invest assets in processing the materials.

A safe, environmentally-conscious alternative to decontaminate firing range scrap is a low
temperature thermal desorption process called the HGD technology developed by the USAEC.
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Figure 1.1-1 Typical Piles Of Range Scrap

The HGD technology uses controlled heat to volatilize and thermally decompose the explosives
contamination. A low-cost transportable HGD process configuration has been developed where
the scrap metal is placed in piles and covered with an insulated thermal blanket. Propane-fired
portable burners inject heat at a controlled rate to meet the time and temperature criteria (up to
600°F) to reach a decontamination level that can be certified as inert. The Transportable HGD
system is a safe and effective method for decontamination of range scrap materials at the lowest
possible cost, using commercially available equipment and materials.

The uncertainties (potential ineffectiveness) associated with certification by visual inspection
present unacceptable risk to human health for inspectors, range personnel removing scrap, and to
transporters and commercial recyclers. In the past several years, explosive incidents involving
scrap metal from firing ranges have occurred during handling operations, resulting in death or
serious injuries, forcing the DoD to review current scrap metal disposal practices.
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2.0 Technology Description

2.1 TECHNOLOGY OVERVIEW

The HGD process uses low temperature heat (500 — 600°F) to volatilize and decompose
explosives residues in contaminated range scrap metal. Hot burner gas directly contacts the
contaminated materials to elevate its temperature. The effectiveness of the process is both time
and temperature dependent. Holding times between 1 and 6 hours have been shown to be
effective at the prescribed soak temperature. HGD is a transportable, low maintenance, and low
operating cost system. Because of its temporary, on-site configuration, this is an inherently low-
cost method to decontaminate range residue. On-site HGD technology is a lower-cost alternative
to historical treatment methods, and results in less handling and transfer of explosive material
and reduced safety risk to field personnel.

The transportable HGD system includes a skid-mounted burner system, a thermal blanket, a
basic control system including thermocouple array and data acquisition system, and a fuel and
power supply. A Process Schematic of the transportable HGD system for range scrap is shown
in Figure 2.1-1. A propane air heater is used to heat the pile of range residue. To minimize heat
losses and maintain heat in the scrap pile, a fire resistant thermal fabric and insulation is draped
over equipment and pipe to contain the hot air. The thermal blanket is supported and held down
by welded wire mesh to protect it from damage or displacement by wind.

THERMAL BLANKET
AND INSULATION

PROPANE .
(REMOTE) v
J

o——

7S
~
=X
~
[ ¥ —— = COMPUTER
AIR HEATER(S) (REMOTE)

FIGURE 1

LOW COST HOT GAS
DECONTAMINATION SYSTEM
FOR FIRING RANGE SCRAP
{NO OFF-GAS TREATMENT)

Figure 2.1-1
Process Schematic

Thermocouples with temperature transmitters are interlocked to the air heater fuel supply to
control the programmed soak temperature of the scrap metal in the pile. The thermocouples are
strategically placed at expected cooler locations (near the outside of the pile away from the
burners). During heatup, the thermocouples indicate when their location has met the design
criteria temperature (500°F), and the heat soak period can commence. When all of the
thermocouples reach the soak temperature for the specified duration (3 hours), the
decontamination process is complete.

3-

S:\ES\shared\BK\ImplementationGuide\atcimplementguide_revbk.doc




The thermocouple signals are transmitted to a remote control station for recording and decision-
making. Twelve thermocouples will typically be used for decontamination of the range scrap
pile, to insure that temperature-time criteria are met. A simple control process is employed for
ease of operation and installation. Instrumentation is configured for remote read-out, with local
read-out being used only for set-up and test.

The transportable HGD system is not dependent on fixed infrastructure, and relies on temporary
fuel and power sources. Burner fuel is provided from temporary (leased) propane tanks.
Electrical power is provided by a leased diesel generator and fuel tank.

2.2 PERFORMANCE CRITERIA

Results of the demonstration tests at Aberdeen Test Center indicate a temperature of 500°F for a
3-hour soak time are sufficient to effectively decontaminate range scrap contaminated with
RDX, HMX, and TNT to below detectable amounts. Previous demonstrations of the HGD
technology explored the temperature-time relationship necessary for achieving 5X-equivalent
decontamination of explosives contaminated equipment and facilities. Results from tests at
Hawthorne Army Depot' indicate a temperature between 550°F and 600°F for a 6-hour soak was
required. Test results from Alabama Army Ammunition Plant*’ indicate the optimum operating
conditions for achieving complete destruction of TNT, RDX, tetryl, and their breakdown
constituents (i.e., to levels below method detection limits) were 600°F with a 1-hour soak.

The Hot Gas Decontamination technology has been proven effective in decontaminating
explosives contamination for the following types of explosive materials:*”

¢ 2.4.6-Trinitrotoluene (TNT),

o Ammonium Picrate (Yellow D),

« Royal Demolition Explosives or Research Department Explosives (RDX),
« Composition A-3 (RDX and wax),

« Composition B (TNT, RDX, and wax),

o Tetryl,

« Smokeless Powder (Nitrocellulose/Nitrogylcerin), and

o HBX (TNT, RDX, aluminum, lecithin, and wax).

2.3 SYSTEM DESIGN
An overview of the transportable HGD system design is presented in this section. For greater

detail and for procurement purposes, refer to Appendix A for equipment specifications, Control
System Block Diagram, and vendor list.

2.3.1 Burner System

The burner system is a skid-mounted assembly complete with combustion air fan, control panel,
and burner shroud to direct the heat into the pile. The burner skid is set adjacent to the pile. Hot
burner gas is directed into the pile through the shroud. The burner operates on propane gas with
a maximum fuel usage of 1000 cu. ft./hr. The burner capacity is 2,500,000 BTU/Hr., with a turn
down capability of 8:1 minimum. More detailed information on burner design and performance
is presented in Specification Section 13200 in Appendix A. A photograph of the HGD system

installed on a range scrap pile is presented in Figure 2.1-2.
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Figure 2.1-2
HGD System Installed on Range Scrap Pile
2.3.2 Fuel and Electric Power
The transportable HGD system requires propane fuel and electric power. Propane to fire the
burner should be provided from temporary propane tanks designed to deliver 1,000 cu.ft. per
hour of propane at 20 psig. Technical specifications for the propane fuel system (tanks, gauges,
regulators, and piping) are presented in Specification Section 13201 in Appendix A.

A diesel-fueled electric generator should be provided for electric power (240 Volts AC, 3-phase),
either from the installation’s resources if available, or leased from local commercial vendors.
Refer to Specifications Section 13202 in Appendix A for technical details on the generator,
power cable, fuel system, and ground rod.

If reliable fixed line power (240 Volts AC, 3-phase) is available at the HGD site, then this a less
expensive and less complicated alternative to generator power.

2.3.3 Control and Data Recording System
A local burner control panel (located on the burner skid) and a remote operator workstation
(OW) are required as part of the transportable HGD system. The Burner Control System (BCS)
includes primary measuring, indicating, transmitting, receiving, recording, totalizing, controlling,
and alarming devices and appurtenances. The BCS is provided by the burner manufacturer as
part of an integrated burner system. The major components of the BCS include:

« A hardwired burner flame safety system located on the burner skid. The flame safety
controls and interlocks are as required by NFPA.

« A Programmable Logic Controller (PLC) located on the burner skid. The PLC provides
burner firing rate controls and logic for the decontamination system as described below.
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« A personal computer based OW running an off-the-shelf process monitoring and control
software package. The OW should be located remotely from the burner/pile (outside the
radius of safety) and used to monitor parameters, adjust setpoints, and collect historical
data

Refer to Specification Section 13450 for technical details regarding the OW and PLC hardware,
wireless communication system, and control system software. Refer to Specification Section
13460 for technical details of the local burner control panel located on the burner skid. The
Control System Block Diagram is presented in Drawings I-01 and 1-02 of Appendix A.

The OW communicates with the PLC using wireless spread spectrum radio modems. The ow
shall be a standard Pentium III (or higher) personal computer operating on Microsoft Windows
NT. The computer and software have the ability to generate reports, collect historical data, and
provide trending information in the form of line graphs and bar graphs, for real time and
historical data. Process control software packages to meet these requirements shall be either
Genesis 32 (manufactured by Iconics), RSView 32 (manufactured by Rockwell Software), or
Process Window (manufactured by Taylor Industrial Software).

The OW processes equipment graphics, continuous control and indication graphics, historical
data trend graphics, and alarm logs in tabular format. The OW conveys the operational status of
the process systems and equipment, and trends (on-line and historically) of all monitored and
calculated signals.

The PLC and Input/Output (I/O) components are assembled in the burner control panel. PLC
hardware, including processors, power supplies, rack assemblies, interconnecting cables,
grounding system, modules, and accessories, are located in the burner control panel.

Monitoring of the temperature of the scrap pile uses a series of 12 thermocouples strategically
placed within the pile to measure the temperature throughout the pile. The thermocouple
temperature signals are input to a PLC and used for control functions. The thermocouples
control the burner firing rate and maintain the scrap pile at the decontamination temperature
criteria setpoint. The thermocouples indicate that all thermocouples are at or above
decontamination temperature, when the minimum decontamination temperature is reached, and a
timer will be initiated. The burner will be shut down when the timer indicates the pre-
established decontamination period is completed for all thermocouples. An OW will be located
in a shelter located outside the radius of safety (established by the installation safety branch).
The OW communicates with the PLC using wireless modems.

2.3.4 Control System Logic/Sequence of Operations
Refer to Specifications Section 13415 for technical details of the Sequence of Operations and
Control Logic. The logic and control functions are summarized as follows:

« (Up to 12) thermocouples should be strategically placed within the scrap pile to measure
the temperature throughout the pile. The thermocouple temperature signals are input to the
PLC and used for the control functions described below.

« The individual thermocouple temperature signals are displayed and recorded at the OW. A
software selector switch is provided at the OW to allow the operator to choose which
thermocouple temperature signals should be used by the control logic.

-6-
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Location — The site should be in close proximity to the scrap storage area and should be located
so the HGD process does not interfere with any other test, training, or OE removal activities.

Fire Prevention - The ground underneath each test pile and in the immediate vicinity of the test
pile should be level and free of vegetation and debris. Vegetation and undergrowth shall be cut
or removed within 100 feet of the test pile.

Safety - The site should be large enough to accommodate the required safety zone between the
scrap piles and personnel. The safety zone is an installation-specific distance between the pile
and personnel stations (when the burner is operating). At active or closed firing or target ranges,
the ground beneath a HGD system must be surveyed and cleared to a depth of 2 feet as free from
UXO. A geophysical survey shall be conducted for UXO lying underneath prior to construction
of the range residue pile. Any UXO detected will be removed by qualified personnel or that
particular location will be avoided.

Security — The scrap processing site should ideally be fenced, for personnel safety and to ensure
that unacceptable items are not mixed into the target scrap after initial inspection. Treated scrap
should be placed in a lockable container to ensure that live rounds or other unacceptable items
are not inadvertently co-mingled after treatment.

Infrastructure — The transportable HGD process is designed to be self-contained with portable
utilities (propane tank and electric generator), and fixed infrastructure (utilities) is not a
requirement for a potential site.

3.2 INSTALLATION AND SETUP

3.2.1 Pile Construction
The pile size of 18-foot diameter with an 8-foot height in the center (in a semi-sphere shape) is
the maximum for the burner system as currently sized. Refer to the Standing Operating
Procedure (SOP) for HGD system installation and setup in Appendix B.

Prohibited Items
The range residue pile should be free of trash, paper, cardboard, and wood products, and limited
to range residue (shrapnel and range target scrap metal). There are certain other materials that
are not appropriate for thermal treatment by HGD, or where additional safety or environmental
controls must be implemented prior to application of the HGD process. This is the case when the
application of heat at temperatures may cause undue safety or environmental risk. There are
specific materials that are not appropriate for HGD technology. Prohibitions, justification, and
mitigating measures are discussed as follows:

« No live rounds: If a substantial amount of explosive material is confined in a shell or other
confined location, the explosive has a potential to detonate when heated under
confinement. No live rounds should be placed in the range pile to be decontaminated. A
first screen of range residue must be undertaken to ensure that no live rounds are placed in
the pile. As would be expected, live rounds will detonate when subjected to heat, and the
HGD system is not designed to withstand a detonation without damage to the system.
Equipment containing high levels of residual explosives presents an explosive hazard and
requires special consideration. If such a situation is encountered at a site being
decontaminated, the equipment and confined explosive material must be cut out and
removed before application of HGD process. Note that threaded pipe and joints in this
situation should be cut out and not unthreaded, due to explosive hazard.
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. No concrete-filled rounds should be placed in the range pile. A dummy round filled with
concrete, when heated above 212°F, will be subject to a steam explosion (from the water of
hydration release from the concrete), unless it is opened up to relieve the steam pressure.
Consequently, concrete-filled rounds must be (very carefully) opened without using heat
generating cutting or torching methods, prior to HGD. Water jet cutting and open
detonation with small explosive charges are two methods for opening concrete-filled
rounds.

« No PCB or lead based paint: Hot Gas Decontamination is not appropriate for scrap metal
with paint containing PCBs or lead. The PCB or lead in paint will volatilize when exposed
to elevated temperatures. In this instance, PCB or lead-containing paint should be
removed in accordance with applicable state and federal regulations.

« No galvanized sheet metal: When heated above 700°F, galvanized steel releases toxic
vapor emissions. To use HGD in this case, the galvanized metal must be insulated from
the hot burner gas or the temperature of the hot burner gas restricted to well below 700°F.

« Electrical wiring, electrical motors, and wood are not appropriate materials for HGD due to
combustibility of the materials. These must be removed prior to initiating HGD.

. No automotive fluids, batteries, tires, and fuel tanks should not be treated by HGD and
should be removed from target vehicles.

3.2.2 Insulation and Thermal Fabric

The range residue pile shall be insulated with standard high temperature industrial insulation
and high temperature thermal fabric. Refer to the Specification Section 15250 of Appendix A
for technical information about the high temperature insulation and fabric. The order of
placement of materials is as shown in Figure 3.2-1 as described as follows:

Bottom layer: Stainless Steel Welded Wire Mesh — Welded wire mesh will be used to support
the insulation and prevent damage from sharp objects in the pile during installation. Stainless
steel wire mesh shall be used in the vicinity of the burner (over one-half of the pile closest to the
burner), and carbon steel wire mesh can be used away from the burner (over the far half of the
pile). Galvanized steel wire mesh shall not be used under the insulation.

Second layer: Welding blanket - High temperature thermal fabric will be used in the
immediate vicinity of the burner to seal the burner exhaust flange to the pile and protect the
insulation from exceeding manufacturer's recommended maximum temperatures. This material
will be used over an estimated one-third of the pile.

Third layer: Thermal insulation - The insulation layer will be placed to conform to the pile
shape. High temperature silica-based insulation shall be used to cover the front half of the pile
and high temperature fiberglass insulation shall be used to cover the back half of the pile. Care
should be taken not to damage the insulation during installation or removal. The insulation
should be preserved for reuse on subsequent piles. Insulation should be stockpiled under
tarpaulins when not in use for weather protection. A minimum of 1 inch of insulation thickness
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Chicken Wire
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Figure 3.2-1
Insulation System Layer Arrangement

is required, and more than one inch is desirable since it will decrease operation time. One and
half or two inches of insulation will substantially decrease time to decontaminate (and cost if
operation is attended full time). The effect of heat loss through seams is overcome by installing
with staggered layers of insulation (overlapping seams) will be explored in later tests. Multiple
layers of insulation may be used to achieve greater thickness, in which case the insulation layers
will be staggered such that seams overlap.

Top layer (Thin gauge welded wire mesh) - Wire mesh shall be used to hold the insulation layer
in place to prevent displacement due to wind and weather. The wire mesh shall be pinned to the
ground to secure the insulating system in place.

The following is a list of manufacturer’s high temperature limits for insulation materials which
should not be exceeded:

Ametek Sil Temp silica-based fabric - 1800 °F
Ametek Sil Mat silica-based insulation — 2000 °F
BGF Mat fiberglass insulation - 1200 °F

Personal Protective Equipment (PPE) for Installation and Removal of Insulation
Depending on the specific type of insulation material used, PPE must be worn by personnel
installing or removing insulation, in accordance with the Material Safety Data Sheet (MSDS) for
the manufacturer’s insulation product (as interpreted by the post’s Safety group or Industrial
Hygienist). The insulation has a tendency to throw off fibrous dust when it is moved (although
the dust is not known to be below inhalation levels of 3 microns). The level and type of PPE
depends on whether the insulation is silica-based, fiberglass, or other material. Depending on the
above factors, appropriate PPE may include Tyvex suits, gloves, safety glasses, dust masks, or
full-face respirators.

-10-

S:\ES\shared\B K\ImplementationGuide\atcimplementguide_revbk.doc




For silica-based insulation, MSDS (Appendix C) indicate that inhalation of fibers may cause
irritation to the mouth, nose, and throat. Fibers and dust may cause temporary irritation to the
eyes. Direct contact with the skin may cause temporary irritation to the skin. In addition, silica-
based insulation that has been subjected to elevated temperatures (>1800°F) may undergo partial
conversion to cristobalite, a form of crystalline silica, which may cause respiratory illness. The
amount of cristobalite present will depend on the temperature and length of service. The OSHA
permissible exposure limit (PEL) for cristobalite is 0.05 mg/m6. Particular care should be taken
when working with used silica-based insulation (after HGD) to minimize dust. Dust control
measures (spray on fixatives or water) are appropriate for used insulation. If exposure limits are
exceeded or irritation is experienced, approved respiratory protection is necessary.

3.2.3Thermocouples
Thermocouples (approximately 12) should be strategically located within the scrap pile
approximately as shown in Figure 3.2-2 to measure temperature and the effectiveness of the
burner to heat the pile to the desired temperature. The thermocouples are used to monitor
temperature at various locations in the pile and monitor progress of each decontamination run.
The thermocouples have two primary purposes as follows:

« At the outer reaches of the pile, the thermocouple data provides proof that the
decontamination criteria (time and temperature) have been met.

« At locations in the vicinity of the burner, the thermocouple signals indicate that the
temperature limitations of the insulation are being approached and the heat should be cut
back to protect the insulation blanket.

K-type thermocouples with Q-fibre leads with stainless steel overbraids should be used. Extra
care should be taken not to expose the thermocouple leads to extreme heat, by placing the
thermocouple through tiny penetrations cut into the insulation blanket, thereby protecting the
leads. Technical details for the thermocouples are presented in Specification Section 13200.

A majority of the thermocouples should be located in projected cold spots in the pile, in high and
low locations on the far side from the burner near the outside of the pile. These eight
thermocouples and lead wires will be carefully placed near the outside of the pile (within an inch
or two of the insulation) to protect the thermocouple lead wires.

Temperature profile data is collected by the OW. Operations personnel shall produce a sketch of
thermocouple locations within the pile. The sketch will reference thermocouples by tag number
and show their location. It is important that the correct thermocouple then be connected to the
appropriate control system input. Using the sketch and thermocouple tag number, the
temperature profile within the pile can be accurately tracked.

Thermocouple wires shall exit the pile such that they can be routed to the burner control panel.
Thermocouple wire will not be placed under or through the pile (except in metal conduit as
described for the center thermocouple).

3.2.4 Burner Skid Assembly
The burner skid assembly can be picked up and moved to the pile by forklift. High temperature
thermal fabric should be draped around the burner shroud and onto the scrap pile to provide a
seal around the burner interface with the scrap pile.

-11-

S:\ES\shared\BK\ImplementationGuide\atcimplementguide_revbk.doc




>

®
(12

=)

(

.
—t

_— Scrap Pile

View A-A’

Figure 3.2-2
Thermocouple Placement in Pile
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3.2.5Fuel Supply
Two temporary propane storage tanks shall be located approximately 100 feet from the pile (and
burner). Armor shielding for this equipment may be required at the discretion of the installation
safety office. This decision is mostly dependant on the possibility for live munitions to be
mistakenly mixed into the pile scrap. Propane from the tanks shall be supplied to the burner in a
temporary configuration using aboveground flexible hose.

The propane fuel tanks are sized to satisfy the delivery rate of 1000 cu.ft./hr. for up to 24-hours
of operation. The propane tanks should be provided with a fuel gauge, regulators, manifold
piping, and piping between tanks and burners.

3.2.6 Electric Power

Electric power is required for the combustion air fan and burner control system on the burner
skid and the remote OW. The transportable HGD system is configured with a leased temporary
electric power source, for deployment at remote locations. Of course, at installations where line
power is readily available and convenient, line power is more economical and preferable.

A diesel-powered electrical-generator set with fuel tank should be located approximately 100
feet from the pile and burner skid. The electric generator will provide electric power to the
burner skid and OW using temporary aboveground power cable. The generator can be trailer or
skid mounted, and include integral diesel fuel tank. A ground rod should be driven into the
ground in the vicinity of the generator and connected to the generator.

3.2.7 Operator Workstation
The OW should be housed in a temporary shelter at or outside the perimeter of the radius of
safety. The shelter should be provided with power (120 VAC), and heating and cooling to
accommodate the OW and operator. The HGD system will be operated from the OW after the
burner is turned on.

The maximum distance from burner skid to the remote OW is 1800 feet. The minimum distance
from burner skid to the remote OW is established by the installation’s Safety Office. At
Aberdeen Test Center, the installation established a safety distance of 1250 feet, which was in
consideration of the possibility of live rounds in the scrap pile. The OW communicates with the
PLC using wireless modems.

3.2.8 Installation Labor Requirements
Labor requirements for initial setup and installation of the HGD system and insulation system on
one pile are as follows:

« One pipe fitter/mechanical technician and one helper for one day.
« One electrician/instrument technician and one helper for one day.
« Forklift operator for one-half day.

Labor requirements for moving the HGD system and insulation system to another pile at a
nearby location are as follows:

« Forklift operator for one-half day.

o Two laborers for one day.
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3.5 OPERATION

3.5.1 Burner Startup and Operation
Refer to the manufacturer’s Operation and Maintenance Manual for procedures for startup and
operation of the burner system.

3.5.2 Processing Schedule
The HGD process for range scrap in range pile configuration will be operated in a batch mode.
The effectiveness of the process is both time and temperature dependent, which are the two
primary operating parameters to decontaminate the explosives-contaminated range scrap.

Using a time-temperature criteria of 500 °F for 3 hours as proven effective in this demonstration,
a processing time of 7 to 12 hours can be achieved (depending on pile size, scrap density and
amount of water, weather, and other operating parameters. Operations costs are the primary
motivation to reduce the overall operating time for the system; with the objective of minimizing
or eliminating premium overtime. The overall time to operate the burner includes the heatup
time plus heat soak time, but not including cooldown time. Physical parameters that affect the
time to operate the system include the pile size, the thickness of insulation applied over the pile,
and the heat input from the burner as follows:

« A smaller pile requires less time to heat up and soak at temperature than a larger pile.

« A thicker insulation layer (or multiple layers) will hold heat resulting in shorter heat up
times.

« The heat input is a characteristic of the bumner size, turn down ratio, and control and
operation. The burner size and turn down ratio have been designed and specified for the
system at 2.5 million BTU/hr. and 8:1 turndown respectively.

The sequence of pile construction and operation is described as follows. Allow one week for
initial set up of the transportable HGD system and utilities for the first time. After initial system
setup, the expected sequence of construction of piles and equipment, and operation as follows:

« Day 1 - Setup decontamination system at pre-existing scrap Pile 1.

 Day 2 — Operate decontamination system at scrap Pile 1. Place insulation blanket and
thermocouple on new pile if safe distance from Pile 1.

« Day 3 - Cooldown scrap Pile 1; relocate burner skid to Pile 2.
« Day 4 - Cooldown scrap Pile 2; relocate burner skid to Pile 3.
« Repeat.

To minimize labor costs, one operations objective is to complete operation of the
decontamination system for individual piles in one day, and preferably in one shift.

Sufficient time should be allowed for cooldown of the pile between completion of operations and
removal of the HGD equipment and insulation blanket assembly. Cooldown of the pile is
required before removing the burner assembly for use at another pile. A spare set of
thermocouples should be available to allow extra time for cooldown before retrieving
thermocouples and leads for reuse. Sufficient thermal blanket and wire mesh should be available
for two piles for the same purpose. Construction of subsequent piles, and movement and

installation of equipment is expected to take one day. The construction of subsequent pile can
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overlap the cooldown of the prior pile. Burner removal from the old pile and re-placement at the
new pile should occur on the day following operation. Work can be organized such that
cooldown of the pile will occur over the weekend, when convenient.

3.5.3 Processing Rate
The quantity of range scrap to be treated depends on the exact size of the scrap pile. The design
basis pile size for the burner system is a semi-spherical shape, 8 feet high by 18 feet in diameter.
The volume of the pile at this design size is approximately 3,000 cu.ft. The density of the scrap
metal varies with the size of the fragments and type of metal (i.e., steel, aluminum, or others).
The scrap metal generated by the Army is mostly steel, and the measured density of range scrap
generated at Aberdeen Proving Ground is 53 1bs. per cu.ft., from data from previous scrap
shipments. As a result, the quantity of scrap to be treated in each pile is 8 tons of range scrap.
At a projected treatment rate of 1 pile per day, the amount of scrap to be treated is estimated to
be 8 tons per day (not including pile construction and equipment setup). During full scale
production, a treatment rate of 4 tons per work day of range scrap can be expected, based on one
day for setup and one day for operation.

3.5.4 Treated Scrap Removal
Sufficient time should be allowed for cooldown of the pile prior to removal of the scrap metal.
Decontaminated scrap metal should be handled, treated, or prepared for offsite disposal in
accordance with range residue and solid waste protocols If the items are recyclable scrap metal,
they should be handled in accordance with DoD 4160.21 -M, Defense Materiel Disposition
Manual, Department of Defense Office of the Deputy Secretary of Defense (logistics). In
summary, the Defense Materiel Disposition Manual states that the range residue will be
inspected (if required), appropriate signatures will be acquired for rendered safe certification,
radiation clearance certification, inert certification, demilitarization (DEMIL) certification, and
will be sorted and secured for final sales through the Defense Reutilization and Marketing Office
(DRMO). It is expected that the scrap metal from the test piles will be recycled by commercial
scrap dealers.

3.5.5 Operation Labor Requirements
Labor requirements for operation of the HGD system are:

« One operator and one assistant for one day.

The determination of whether the HGD system for range scrap can be operated as an unattended
operation depends on fire safety and explosive safety considerations, which are site specific as
dictated by the installation’s fire protection branch.

For attended operations where labor expense mount up during operation, heat up time is a major
cost driver for the HGD system. If the system must operate more than an 8 or 10 hours a day,
labor cost will be substantially higher. Technology-related cost drivers which affect heat up time
include the burner size, pile size, insulating blanket material type, and thickness. Each of these
itemns has a direct effect on the time needed to heat the pile to the prescribed soak temperature.

3.5.6 Factors Affecting Operating Cost
Whether the system is operated as an attended operation or an unattended operation is a major
contributor to cost. Cost drivers that are not technology related include fuel costs for the
electrical generator and propane for the burner, and labor cost for installing and operating the
HGD system. Weather factors (time of year, cold, wind, snow, rain) and weather delays are
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another issue that will affect heat up time and cost. The local availability of rental equipment
(vs. purchased equipment) affects capital cost of equipment and overall life cycle costs.

Size and type of range scrap material is another cost driver. Range residue is not homogenous
and may consist of targets, and large, medium and small items, which affects the heat transfer
characteristics of the pile, and consequently the heat up time.

A significant cost to the HGD process is the cost of the thermal blanket and insulation. The
durability of insulating blankets and ability to reuse blankets multiple times is another cost
driver. The thermal blanket and insulation should be reused as many times as practicable to
reduce the cost per ton. Care should be taken not to tear or damage the insulation when
installing or removing it from the pile. :

3.6 DEMOBILIZATION

Upon completion of operations on the pile of range residue, the HGD system will be
decommissioned and demobilized. As a temporary and transportable system, the HGD system
and ancillary equipment will be readily disassembled and demobilized.

Care should be taken to dismantle, disassemble, package, and relocate equipment without
damage, with the intention of reusing equipment in the short or long term. Equipment, such as
the skid mounted burner assembly and the OWS, will be removed as whole assemblies rather
than as individual components, in anticipation of future reuse. Electronic equipment, such as the
OW, will be stored indoors in a climate-controlled environment while awaiting its next
assignment.

Special care and PPE will be used when removing insulation blanket according to the
manufacturer’s MSDS. Insulation blanket that is still serviceable, will be packaged in weather-
proof material and stored. Insulation blanket that is no longer reusable, will be disposed of in
accordance with manufacturer's MSDS and installation disposal requirements.

4.0 Safety, Environmental, and Security Considerations

4.1 SAFETY CONSIDERATIONS

Decontamination of range scrap must be undertaken in a safe, responsible and environmentally
acceptable manner. Worker health and safety is a primary project criteria. Local fire codes and
site safety requirements must be reviewed and complied with. For example, temporary fuel
storage tanks (propane or other fuel) and other hazardous materials must comply with codes and
regulatory requirements, including separation distances. A project-specific Health and Safety
Plan (see Appendix D) is required to address the installation and operation of the HGD process
for each facility. The current or past uses of adjacent facilities should be considered when
identifying the project-specific safety requirements.

Installation of the insulation or the thermal blanket should not be undertaken during heavy
precipitation (rain or snow), since the insulation will be wet and heavy, and possibly can be
damaged when manipulated in this condition. Although the insulation will shed water and dry
out, it is not advisable to risk damage to the material.

The range residue pile will be constructed so as to minimize potential for explosion and fire, due
to combustion of combustible materials exposed to the heat of the process. Fire extinguishers
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shall be provided in the immediate vicinity of the operation. The installation Fire Protection
Branch shall be briefed on the nature and hazards of operation of the HGD system.

If work is conducted on an active or inactive test or training range, a geophysical survey shall be
conducted at the site of each range pile for UXO lying underneath the work area. Any UXO
detected will be removed by qualified personnel or that particular site will be avoided. There is
no digging or intrusive activities associated with the HGD operation. At the location of the
electric power generator, a geophysical survey for UXO should be conducted for placement of
the ground rod.

Range residue must be inspected and certified free from live munitions and quantities of
explosive materials that create danger of detonation.

A radius of safety must be established where operations and installation personnel are prohibited
from entering during system operation. Due to uncertainties with regard to explosive hazards
during the test, a conservative radius of safety must be established by the installation safety
group depending on the size and type of munitions shells in the range scrap. Operators are not
permitted to enter the radius of safety while the burner is operating. The HGD system is
designed to operate remotely from outside the radius of safety. The radius of safety established
for the demonstration test at Aberdeen Test Center was 1250 feet, based on a 105 mm round.

For fire safety, the installation Fire Protection Branch should make the determination on how
much area should be cleared around a pile. In areas where there is little or no vegetation, the
HGD may be operated unattended if allowed by the installation Fire Protection Branch. In some
installations, the HGD system may be operated unattended with the approval of the installation
Safety and Fire Prevention groups (for example in a desert area with no vegetation or fire
hazard). The HGD system is fully automated with safety shutoff systems to have the capability
to operate unattended. Otherwise, the system should be attended full time when operating, and
for at least one hour during cooldown after the burner has been shut down.

Extra care will be exercised by workers when handling (sharp) scrap metal when constructing the
pile. Work gloves, steel toed boots, and long pants and long sleeve shirt will be required.

Special care should be exercised when and if reaching into the pile is necessary to place or move
coupons, thermocouples or thermocouple wires.

A direct line of sight from outside the radius of safety to the pile must be maintained, including
one direct line of site to burner assembly, and fuel/generator site. One of the vantage points
should be from the OW if practicable. However, line of sight from the OW is not an absolute
requirement.

Non-participating installation personnel will be kept outside the radius of safety through the use
of warning signs and announcements at installation safety briefings.

4.2 SECURITY CONSIDERATIONS

The range residue piles should be secured within a fenced area due to the potential explosive
hazard in the pile, and the potential for co-mingling of explosive hazard materials (live rounds)
with previously treated or certified materials. Security of the pile will be effective immediately
at initiation of the pile construction with certified munitions-free scrap, to ensure that no
uncontrolled, uncertified scrap is inadvertently placed in the pile. Temporary fencing and
warning signs may be used for this purpose.
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Range residue will be controlled and secured from the time it is certified as free from live
munitions, until it is shipped off the installation to the appropriate receiving organization. Range
residue that has been decontaminated will be loaded into lockable containers, and locked and
tagged.

4.3 ENVIRONMENTAL CONSIDERATIONS

Installation environmental personnel must determine the need for and obtain permits or other site
specific environmental documentation. Since this system is mobile, transportable and not a point
source, it is more readily permitted than a permanent processing system or structure.

Environmental permitting requirements, emissions limitations, and monitoring requirements
must be determined on a case-by-case basis. Use of emissions estimates, air modeling and fate
and transport models may be used to make a case for HGD with no off-gas treatment.
Operational controls (such as wind speed and direction restrictions) can be placed on the system
to further promote the HGD system without off-gas treatment concept. For example, in a remote
location with a reasonable regulatory oversight and no nearby receptors, a HGD system with no
off-gas treatment may be judged acceptable as a quick, low-cost method to remove a scrap
problem. The system was operated at Aberdeen Test Center under an open burn permit.

Generally speaking, the off-gas treatment system is very expensive and drives the overall system
cost up. The off-gas treatment system typically can be 25 to 40 percent of the overall system
cost. As a one time decontamination action, off-gas treatment is not an absolute requirement by
regulators at all locations. The system was operated without off-gas treatment in Maryland
under an open burn permit with ambient air monitoring. The requirement for an off-gas
treatment system must be evaluated on a case-by-case basis considering the site location and
distance away from populated areas and off-site receptors, and local and state regulatory
standards.

There are no expected hazardous materials or wastes that will result from the HGD operations or
demobilization. There are no expected air emissions or wastewater associated with
demobilization.
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5.0 Points of Contact

The contact information for key personnel is as follows:

Point of Organization Phone/Fax/Email Expertise
Contact
Ms. Deborah US Army Aberdeen Test Center | Phone: 410-278-7451 Test Site
Furnari 400 Colleran Rd. Fax: 410-278-9353 Manager
Aberdeen Proving Ground MD Email: dfurnari@atc.army.mil
21005-5059
Mr. William Parsons Corporation Phone: 303-831-8100 Engineering
Kelso, PE 1700 Broadway #900 Fax: 303-831-8208 Manager
Denver CO 80290 Email: william.kelso@parsons.com
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TRANSPORTABLE HOT GAS DECONTAMINATION SYSTEM

EQUIPMENT AND MATERIALS LIST

Item Description Quantity
Skid-mounted Burner See specification and 1
Assembly with Control vendor list

System and Thermocouples

Computer with Remote Pentium III or higher 1

Wireless Modem

High Temperature
Insulation

High temperature flexible
batt in rolls.
1. Silica-based for front

1. 350 sq. ft. for front half

half of pile of 18’ Dia. x 8’ high pile
2. TFiberglass for back half | 2. 350 sq. ft. for back half
of pile of 18’ Dia. x 8 high pile

High Temperature Thermal
Fabric

Silica-based welding
blanket

350 sq. ft. for front half of
pile

Stainless steel welded wire
mesh

T304 Stainless 2 Mesh
(1/2"x1/2") 0.047" or
0.063” dia. (underlay
insulation)

700 sq. ft. (2 rolls at 4’ x
100’) for 1 pile

Thin gauge wire mesh

Galv.Steel Reverse Twist
Hex Mesh 0.035"dia
(Chicken wire; overlay
insulation)

700 sq. ft. (2 rolls at 4’ x
150°) for 1 pile

Landscape Nails

67 to 9” steel nails

25 per pile
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TRANSPORTABLE HOT GAS DECONTAMINATION SYSTEM

VENDOR LIST
Manufacturer/ Item Description | Model Number Size/Available
Vendor Quantities
Burner Assembly
Hauck Manufacturing Skid mounted 2,500,000
P.O. Box 237 burner assembly BTU/hr.
Nazareth, PA 18064 .
610-759-7110 with controls
High Temperature Insulation and Thermal Fabric
Ametek Haveg Division | 1, SILTEMP High | 1. 84 CSR (Abrasion 1. 0.030 inch

900 Greenbank Rd.
Wilmington DE 19808

Temperature Silica

Resistant)

thick; 3> X 150°

Fabrics rolls
1-800-441-7777 2. SILMAT 2. AB100S (Pre- 2. 1 inch thick-
Needled Silica shrunk) or AB50S 3’ x 25’ rolls or
Insulation ¥, inch thick,
BGF Industries Fiberglass BGF Mat 1 inch thick; 5’
?\”522 Robert  Porcher | Thermal insulation x 45’ rolls or ¥4
Groensboro NC 27410 inch thick,
336-545-0011
Welded Wire Mesh
Cross Wire 1. Stainless 1. T304 Stainless 2 1. 4 Wx100'L
121 Harding Av Welded Wire Mesh (1/2"x1/2") 0.047"
Bellmawr NJ 08031 Mesh dia
800-257-8291 ’
2. Hex mesh 2. Galv.Steel Reverse 2. 4 Wx150'L
(Chicken wire) Twist Hex Mesh
0.035"dia
Gerard Daniel 1. Stainless 1. T304 Stainless 2 1. 4 Wx100'L
34 Barnhart Dr. Welded Wire Mesh (1/2"x1/2") 0.047"
Hanover PA 17331 .
800-232-3332 Mesh dia.
2. Hex mesh 2. 4Wx150'L
(Chicken wire)
Direct Metals Stainless Welded | 304 Stainless WD 1x1 4'Wx100'L
1200 Chastain Rd Wire Mesh 0.063" dia.
Kennesaw GA 30144

770-528-9001
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BASIC SYMBOLS

(NOT OPERATOR ACCESSIBLE)

(OPERATOR ACCESSIBLE)

(NOT OPERATOR ACCESSIBLE)
HARDWIRED INTERLOCK

FIELD MOUNTED INSTRUMENT OR DEWICE

(§ INDICATES ASSOCIATED REFERENCE NOTE, TYPICAL)

FRONT OF PANEL MOUNTED INSTRUMENT ON LOCAL PANEL
REAR OF PANEL MOUNTED INSTRUMENT ON LOCAL PANEL

FRONT OF PANEL MOUNTED INSTRUMENT DN MAIN PANEL

REAR OF PANEL MOUNTED INSTRUMENT ON MAIN PANEL

OR as SOFTWARE GENERATED ANALOG FUNCTION
(OPERATOR ACCESSIBLE)
Y o 73
~-4OREF- - ARE GENERATED ANALOG FUNCTION
ARK- A Sorw c

SOFTWARE GENERATED DIGITAL FUNCTION

SOFTWARE GENERATED DIGITAL FUNCTION

LINE CODES

NEW PROCESS UNE OR <™ .« FLEXBLE HOSE
MECHANICAL CONNECTION
SIGNAL LINE
(ELECTRICAL, DISCRETE, OR ANALOG)

——— NOT USED
PNEUMATIC LINE
HYDRAULIC LINE —rT HEAT TRACING
CAPILLARY —3—  FLEXBLE TuBING
SOFTWARE SIGNAL LINE - DATA HIGHWAY OR

FELDBUS SIGNAL

[ =] E] &

TYPICAL “A® FUNCTIONS: gﬂ

BT SRR, R, o, 0 R

FUNCTION IDENTIFIERS

CURRENT TO PNEUMATIC

CONVERTER
NONUNEAR OR E
UNSPECIFIED

MULTIPLIER
DIVIDER

SUMMATOR

SUBTRACTOR

SQUARE ROOT EXTRACTOR
HIGH SELECTOR

LOW SELECTOR

NOTES

1 REFER TO THE ABBREVIATIONS AND SYMBOLS SHEET FOR THE OIFFERENTIATION
BETWEEN WORK.

NEW AND EXISTING

X

X~

—
(%]
5
4
(=]

é@

b9 ho bodfke Fak B F B D 1O

PROCESS SYMBOLS

YALVES PROCESS EQUIPMENT

GATE VALVE

KNIFE GATE VALVE PROGRESSIVE CAVITY PUMP

PLUG VALVE
BALL VALVE PLUNGER PUMP
BUTTERFLY VALVE

DIAPHRAGM VALVE

@Tgoﬁ@&g%%

ANGLE VALVE VERTICAL TURBINE PUMP
GLOBE VALVE POSITIVE DISPLACEMENT
PUMP OR BLOWER
NEEDLE VALVE
DIAPHRAGM PUMP
3-WAY VALVE

SOLENOID VALVE (2-~WAY)

SOLENOID VALVE (3-WAY) SUBMERSIBLE PUMP

SOLENOID VALVE (4—WAY) T PROP AERATOR

- PNEUMATICALLY ACTUATE|

CONTROL VALVE

SELF-CONTAINED
PRESSURE REGULATING VALV ILQW OR LEVEL ELEMENTS

SELF—CONTAINED BACK

CENTRIFUGAL PUMP OR BLOWER |7—|

" TYPE STRAINER

N CHECK VALVE (—’5%%“6110")

DOUBLE __FLOwW
NN CHeek vane ( DIRECTION )

Ry STOP CHECK STRAIGHT VALVE
(NON—RETURN STEAM VALVE)
DIAPHRAGM FLOW

o CHECK (_’lescnou)

C:! RUPTURE DISC

& PRESSURE OR VACUUM
REUEF VALVE
T& THERMOSTATIC AIR VENT VALVE

AIR RELIEF VALVE

CHEMICAL DIAPHRAGM SEAL

| VENT W/CAP OR SCREEN

SPRAY SYSTEM

CHANNEL AIR DIFFUSER

FLOAT OPERATED
CONTROL VALVE

e S o S o N
:ifsEstRE REGULATING . : I orecE PLATE ;’c
[C=3 EJecTOR / EDUCTOR
GATES
C‘) ROTAMETER
X1 siice caTe —C  HOSE COUPLING
{wo3  WMAGNETIC FLOW METER
]T[ WEIR GATE —5R  VENTURI TUBE O RO
] [ SUDE GATE [I]  TURBINE OR PROPELLER METER@— SAMPLE TAP
(LocAL)
p SONIC FLOW ELEMENT PULSATION DAMPENER
SONIC LEVEL ELEMENT
ACTUATORS (L= FE FOR HEAD TYPE U THERMOWELL
FLOW METER) '
[M]  ELECTRIC ACTUATOR STEAM TRAP ASSEMBLY
-{¥IX- VORTEX FLOW METER
[ES—  PNEUMATIC CYUNDER GAUGE SIPHON FOR
FLOAT OR DISPLACER STEAM SERVICE
A MECHANICAL VARIABLE O LEVEL ELENENT
SPEED REDUCER DOUBLE BASKET STRAINER
| HAND ACTUATOR RESISTANCE PROBE -
(SHOWN W/BUTTERFLY TYPE LEVEL ELEMENT
VALVE) [s] SEAL WATER ASSEMBLY
X PNEUMATIC POSITIONER FLAME ARRESTER
WEIR (]
MISCELLANEQOUS ELECTRICAL [TEMS E] DRIP TRAP
[WD]  VARIABLE FREQUENCY DRIVE >IN 8]\>q-BACKFLOW PREVENTER
FLOW
B ALARM HORN DR"N(_’DIREcnON)
3 ALARM BEACON OTHER
. SUPPLIED WITH ELECTRICAL
@D  MoToR OR MECHANICAL EQLAPMENT

FUNCTION PREFIX SCHEDULE &
FIRST LETTER SUCCEEDING LETTERS
LETTER(MEASURED OR| MODIFIER | READOUT OR| OUTPUT MODIFIER
INITIATING PASSIVE FUNCTION
VARIABLE FUNCTION
A | ANALYSS ALARM
B | BURNER PROGRAMMER 5
CONDUCTIVITY
C | (ELECTRCAL) CONTROL CLOSED 3
DENSITY (MASS) 3
D |OR SPECIFIC py
CRAVITY DIFFERENTIAL 1
. | YOLTAGE PRIMARY -1HE
(EMF) ELEMENT g
f | FLow RATE ?A?TLOCTION) &2
G |GAUGING GLASS _ g
(-]
HAND z 3 E 8
H | (MANUALLY HIGH P N
INITIATED) i3 l33¥3 4
CURRENT 25¢;
! INDICATE ? >
(@LECTREN) ST
J | POWER SCAN =z
x O
K | TME OR CONTROL s XOE
TIME SCHEDULE STATION : 9,8
[*]
L [LEVEL UGHT (PILOT) Low § — g x
o9 Hn
MIDDLE OR |- =Z 9 =z
M | MOTOR INTERMEDIATE | 3 ®g
N | VBRATION  [IGNITER g
; - 2
0 |operATION | OFFSET ?gelg%cnon) OPEN mE!-
p | PRESSURE POINT (TEST zuu
OR VACUUM CONNECTION) a9s
o | QUANTITY ~ |INTEGRATE new
OR EVENT _|OR TOTAUZE $20
R RADIOACTIVITY RECoRD OR aun
[+ 4
SPEED OR ]
S | PREGUENCY | SAFETY SWITCH E
(3]
T | TEMPERATURE] TRANSMIT 20
MULTI— MULTI— s
U |SEE SPEC | TREND o see spec | puLT- g é
VALVE DAMPER z
vV | VISCOSITY OR LOUVER g 1_
WEIGHT, FORCE z e
W | OoR TORQUE WELL Wb <
SPECIAL SPECIAL 3
X | (SEE SPEC.) (SEE SPEC.) STATUS g
” RELAY OR g
COMPUTE
DRIVE, ACTUATE
. OR UNCLASSIFIED
Z - | POSITION FINAL CONTROL
ELEMENT
DEVICE TAG NUMBERING SYSTEM
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SECTION 13200
BURNER SYSTEM
PART 1 - GENERAL
1.1  SUMMARY

A. Section Includes: Equipment and accessories required for a complete burner system,
that satisfies all applicable state and federal codes. Burner system shall include the
following:

Skid mounted pre-piped and pre-wired burner system.

Skid mounted burner flame safety system.

Skid mounted, PLC based, Burner Control System (BCS).

Remote personal computer based operator workstation (OW).

Combustion air system for burner.

Gas control system for burner.

Thermocouples.

Ancillary components necessary for a complete, self-contained, and fully
functional system.

B. Related Sections:

1. Section 13415 - Sequence of Operation.

2. Section 13450 - Control Computers And Programmable Logic Controllers.
3.  Section 13460 - Unit Control Panels.

1.2 SYSTEM DESCRIPTION

A. Burner fuel:

1.  Burner shall operate on propane.

2. Propane shall be delivered to burner at 20 PSIG (gas).
3.  Maximum burner fuel usage: 1000 CU FT/HR.

4.  Propane will be provided by Owner.

Burner capacity: 2,500,000 BTU/HR.

il N S B S BV BN BN BN BN Em e E BE =
00 ~J N WL W =

Burner turn down capability: 8:1 minimum.

System location: Outdoors, Aberdeen, Maryland.

m o 0 v

Electrical Power:
1.  Provided by diesel fueled generator.
2.  Generator provided by Owner.
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1.3

1.4

F.

Maximum distance from skid to remote OW: 1800-feet.

PERFORMANCE REQUIREMENTS:

A. The burner and all related components (except OW) shall be skid mounted,
fabricated and tested at the factory, and delivered as a single component.

B. The OW shall be provided preprogrammed, tested, and ready for use at the site.

C.  Unless otherwise specified, equipment furnished under this section shall be
fabricated and installed in compliance with the instructions of the manufacturer.

D. Ensure that all equipment, accessories and installation materials comply with the
specification and that adequate provision is made in the design and fabrication for
mounting the specified system equipment and accessories.

E. Provide an BCS complete in every detail to perform the intended control functions as
shown on the Drawings and described in the specifications, including:

1.  Labor, materials, equipment, and performance of all Work necessary to
manufacture, assemble, program, calibrate, test, start-up, and demonstrate a
complete and operable BCS.

2. The BCS is shown on the Drawings and specified in the level of detail
necessary to convey to the burner manufacturer the intended functions.

3. The burner manufacturer shall thoroughly design the BCS to the detailed level
necessary to obtain approval through submittals and shall then manufacture,
assemble, install, test, start-up, and demonstrate a complete and operable
system.

4.  The BCS as specified shall be a complete, thoroughly designed, and integrated
system.

5.  The components of the BCS, including primary measuring, indicating,
transmitting, receiving, recording, totalizing, controlling, and alarming devices
and appurtenances, shall be completely compatible and shall function as
required.

6.  Provide any such additional equipment and accessories as required to meet the
intended requirements of the BCS at no cost to Owner.

7.  The BCS and all related items of equipment, as described in related sections of
Division 13, shall be provided by the burner manufacturer.

F.  Provide all labor, equipment and material required to provide a complete and
functional system.

SUBMITTALS

A.  Shop Drawings.

1.  Installation drawings.
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2.  Electrical interconnection diagrams.

B. Manufacturer's Product Data.
1.  Provide complete legible manufacturer’s product data for each item of
equipment.
2. Clearly identify options being provided.
3.  Neatly strike out options not being provided.

C. O&M Manuals:
1.  Shall include the following minimum information in addition to that normally
provided or required by the manufacturer.
a.  Table of contents.
b.  Name, address, and telephone number for burner manufacturer.
c.  Description of each item of equipment and system addressed in O&M
Manual. Use project specific equipment tag numbers and names.
d.  Product Data as follows:
1)  For each item or product provided.
2)  Identifying only provided options and accessories.
3) Listing complete model number as needed to order an exact
duplicate.
e.  General drawings as follows:
1)  Showing all parts, assemblies, and sub-assemblies.
2)  With bill of materials.
3)  Showing arrangement and inter-relationship of all parts and
equipment.
4)  Showing controls, direction of flows, and as-built installation.
f. Electrical drawings as follows:
1)  Showing all control devices and prefabricated wiring and conduit.
2)  Complete and accurate control schematics.
3)  Control panel layouts with bill of materials.
4)  Identifying all termination’s and terminal strips.
g.  Equipment or systems provided with electronic controls, include:
1)  Electronic versions of as-built control logic.
2)  Users, Programmers, and other types of manuals for devices,
components, and programming equipment.
3) Listings of all configuration parameters.
4)  Listing of all setpoints.
5)  Settings for all configuration dip switches.
6) Programming software on electronic media compatible with
Owner’s computer hardware.
h.  List of recommended spare parts.
List of recommended and alternate consumables and expendables such
as lubricants and filters.
j- Nameplate data for each item of equipment.

e
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k.  Identify each different source of power. Use nomenclature specific to

project. ;

Listing of setpoints for all adjustable devices.

List and rating of all fuses or breakers. _

Clear and concise written instructions, with illustrations as required, for

the following:

1)  Normal-operational procedures.

2)  Normal routine maintenance, including recommended intervals.

3)  Long term storage procedures.

4)  Start-up and shut-down procedures.

5)  Adjusting and trouble shooting procedures.

6) Programming procedures.

7)  Emergency and safety procedures.

0.  Copies of all information provided as part of the approved Product Data
or Shop Drawing submittals.

p.  List of alarm and setpoints when equipment is controlled by external
control system.

55—

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Price shall include shipment of components to site.
PART 2 - PRODUCTS
2.1  MANUFACTURERS

A. Provide systems as manufactured and integrated by:
1.  Hauck Manufacturing Company, contact:
Joe Vasco
P.O. Box 237
Nazareth, PA 18064
Phone: 610-759-7110
2. Orequal.

2.2 GENERAL - OVERALL CONFIGURATION

A. The intent of the Specifications and Drawings is to obtain a packaged and integrated
burner system with all necessary and required process and flame safety controls and
accessories.

B.  The burner system and components shall be mobile such that they can be moved to
different sites, set up, and put into service with the least amount of effort. The
accomplish this, the burner system shall provide equipment and components
assembled as follows:
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1.

Skid mounted assembly. Suitable for loading and unloading with a fork truck
and transporting by fork truck or flat bed truck.

C.  Electrical power:

1.

B

owvn kW

Power for all equipment will be provided by a mobile generator (generator
provided by Owner).

The generator will provide a single service (up to 70 amps at 240 VAC, 3-
phase).

Provide a main circuit breaker sized for skid electrical loads.

Power will be provided via #4 cables. Provide lugs to accommodate same.
Provide power to all skid mounted equipment from this single source.
Provide control voltage and other transformers and power distribution
equipment as required.

D. Communications:

1.

The control system design, as defined in the Specifications and shown on the
Drawings, requires the following: Communications between the burner skid
and the OW over a wireless communications networks.

E. In general, the skid mounted equipment shall include:

1.
2.

=00 N L AW

0.

Burner.

Burner flange: to allow burner to be connected to insulating blankets covering
pile.

Combustion air blower, train, and controls.

Gas fuel train and controls.

PLC based BCS.

Enclosure(s) for controls.

A single power cable for connecting to generator.
Single point of connection for gas (propane).
Termination points for PLC input/output points.
All components shall be pre-piped and pre-wired.

F.  The skid mounted burner system shall be suitable for outdoor use and include the
following:

1

2.
3.
4,

Totally enclosed fan cooled motors.

NEMA 4X enclosures for switches, valve actuator, solenoids, etc.

Factory applied epoxy coating to completed assembly to resist corrosion.
Heating and or cooling of panels, as required by components, in accordance
with Section 13460.

2.3  GENERAL — CONTROL SYSTEM CONFIGURATION

A.  The intent of the Specifications and Drawings is to obtain a control system which
shall provide the following:

1.

All required flame safety and burner, fuel, and combustion air related controls.
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2. The process controls as shown on the Drawings and described in the Sequence
of Operations (Section 13415).

B.  The control system shall be provided, integrated, and coordinated by the burner
manufacturer.

C.  Skid mounted flame safety and BCS control panel(s):

1. NEMA 4X.
2. General panel construction as per Section 13460.
3. Compression fittings for cables or other means of maintaining panel NEMA

integrity (specifically with regards to field routed thermocouple cables which
must be landed on terminal strips within same).

4.  BCS components as specified in Section 13450.

5.  Main breaker sized as per the burner skid requirements.

24  SYSTEM ACCESSORIES

A.  Provide thermocouples as follows:
1.  Quantity: 15 (12 for use, 3 spares).
2. Type: K.
3.  Lead Wire Material: Q-Fibre with stainless steel overbraid (suitable for use at
temperatures up to 1200°F).
Lead Wire Length: 50-feet.
Lead Wire Termination: bare ends.
End Type: Gasket, copper, for Y-inch bolt, lead wires begin at gasket.
Model and Manufacturer: Gasket type thermocouples as manufactured by
Thermo Electric, Saddle Brook, NJ, Phone: 201-843-5800.

N e

PART 3 - EXECUTION
3.1 INSTALLATION

A.  The system, including accessories, shall be installed in strict accordance with the
manufacturer’s recommendations and applicable fire codes.

3.2 FIELD QUALITY CONTROL

A. Inspections:
1.  The installed system shall be inspected and approved by the manufacturers
representative.

B.  Manufacturer’s Field Services:
1.  Supervise and assist with installation.
2. Certify installation.
3. Supervise start-up.
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l 4.  Train operators on use of system and controls.
5.  Include four days of on site time for above.

l END OF SECTION
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SECTION 13201
PROPANE FUEL SYSTEM
PART 4 - GENERAL
4.1 SUMMARY

A. Section Includes: Equipment and accessories required for a complete temporary
propane fuel delivery system, that satisfies all applicable state and federal codes.

42 SYSTEM DESCRIPTION
A. Propane delivery pressure to burner (gas): 20 PSIG.
B.  Propane delivery rate to burner (gas): 1000 CU FT/HR maximum.
C. Propane system location: Outdoors.
D. Maximum distance from propane tanks to burner: Obtain distance from Owner.
PART 5 - PRODUCTS
5.1 SUGGESTED SUPPLIER
A. Local vendor.
52 PROPANE SYSTEM

A.  Propane fuel system shall include the following:
1.  Tanks: quantity and size as required to satisfy the delivery rate for up to 24-
hours of operation.
Gauge on each tank showing remaining fuel.
Regulators.
Manifold piping at tanks.
Piping between tanks and burners: sleeved polyethylene.
Delivery, setup, installation of piping, and connection to burner.
Fuel delivery.
Removal of equipment after project completion.

PN RN

PART 6 - EXECUTION
6.1 SURFACE PREPARATION

A.  Advise owner of required site preparation, size of area, etc.

13201-1




' 6.2 INSTALLATION
A. Provide complete setup, installation, and removal of system.
END OF SECTION
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SECTION 13202
DIESEL FUELED GENERATOR SYSTEM
PART 7 - GENERAL
7.1  SUMMARY

A.  Section Includes: Equipment and accessories required for a complete temporary
diesel fueled generator system, that satisfies all applicable state and federal codes.

7.2 SYSTEM DESCRIPTION
A. Voltage: 240 VAC, 3-phase.
B.  Generator main breaker size: 70-amps.
C. Fuel supply: diesel, sufficient for 16-hours of operation at % load.
D. Configuration: trailer mounted or portable. |
PART 8 -PRODUCTS
8.1 SUGGESTED SUPPLIER

A.  Fidelity Engineering
Attention: Charlie Hicks
25 Loveton Circle
Sparks, MD 21152
Phone: 410-771-9400

8.2 DIESEL FUELED GENERATOR SYSTEM

A.  Generator system shall include the following:
1. Generator.
2 Ground rod.
3.  Ground conductors.
4.  Power cable to end user.
5 Delivery, setup, installation of ground rod, and power cable.
6 Removal of equipment after project completion.

Ground rod:

1.  Provide a 10-foot by %-inch copper clad ground rod.

2 Drive ground rods near generator.

3 Bond to generator frame with #4 grounding conductor.
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Power cable:

Nk W=

Provide power cable from generator to end user (estimated length 150-feet).
Connect power cable to generator and route to end user.

Power cable size: 3-#4 with #8 ground (based on 70 amp generator breaker).
Continuous, no splices.

Stranded copper conductors.

Rated at 90°C.

Suitable for outdoor use and resistant to oil, sunlight, ozone, grease, acids,
water, abrasion, and impact.

PART 9 -EXECUTION

9.1 INSTALLATION

A.

Provide complete setup, installation, and removal of system, including:

1.

2.
3.
4

Delivery of generator to site.

Drive ground rod and bond to generator frame.
Connect power cable and route to end user.
Remove system after project completion.

END OF SECTION

13202-2



SECTION 13415

SEQUENCE OF OPERATION

PART 10 - GENERAL

10.1 SUMMARY

A.

This Section specifically describes the overall function and magnitude of the Burner
Control System (BCS) for the range pile decontamination system.

The BCS shall provide the functions in accordance with the process and
instrumentation diagrams (P&ID’s) and the sequence of operations.

10.2 CONTROL PHILOSOPHY

A.

The BCS shall be provided by the burner manufacturer and be part of an integrated
burner system. The major components shall include:

1.

2.

A hardwired burner flame safety system located on the burner skid. The flame
safety controls and interlocks shall be as required by NFPA.

A programmable logic controller (PLC) located on the burner skid. The PLC
shall provide burner firing rate controls and logic for the decontamination
system as described below.

A personal computer based operator workstation (OW) running an off the shelf
process monitoring and control software package. The OW shall be located
remotely from the burner/pile (outside the radius of safety) and shall be used to
monitor parameters, adjust setpoints, and collect historical data

The OW shall communicate with the PLC using wireless spread spectrum modems.

General Programming Requirements:

1.

2.

3.

No attempt has been made to show on the Drawings or describe in the
Specifications all required time delays and dead bands.

Provide sufficient time delays and dead bands on alarm and control points in
order to prevent nuisance alarms and or false starts and trips.

Coordinate with the equipment suppliers or refer to the appropriate Shop
Drawings or As-built drawings to determine the exact requirements for each
signal.

When software based PID controllers are used, provide the necessary logic to
enable and disable the controllers, to enable and disable output tracking
routines, and massage other module specific parameters, as required to
eliminate wind-up and to provide and maintain accurate process control.
Provide filtering, averaging, and rounding of process variables as required to
allow accurate process control.
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PART 11 - PRODUCTS (SEQUENCE OF OPERATION)

11.1 DECONTAMINATION SYSTEM - GENERAL

A.

D.

This system will be used to decontaminate explosives contaminated scrap metal
using Hot Gas Decontamination (HGD) technology.

HGD technology uses controlled heat to volatilize and thermally decompose
explosive contamination.

The system shall be designed to be portable such that it can be taken to the scrap

piles typically found on Army firing ranges. In general the system shall include the

following:

1. A skid mounted burner and control system to control and deliver the required
heat (provided by the burner manufacturer).

2. Insulating blankets to cover the scrap pile and retain the heat.

3.  Flame resistant blankets to protect the insulating blankets in the vicinity of the
flame.

4.  Portable burner fuel tanks.

5.  Portable generator to produce the required electricity.

Systems and equipment design shall be suitable for outdoor use and exposure to the
elements.

11.2 DECONTAMINATION SYSTEM PROCESS CONTROLS (Drawing 1-02)

A.

The following logic and functions shall be part of the burner manufacturer supplied
BCS.

Scrap Pile Temperature Monitoring:

1.  Twelve thermocouples (TE-0500-1 through TE-0500-12) will be strategically
placed within the scrap pile and shall be used to measure the temperature
throughout the pile.

2. The thermocouple temperature signals shall be input to the PLC and used for
the control functions described below.

3.  The individual thermocouple temperature signals shall be displayed (TI-0050-1
through TI-0050-12) and recorded (TIR-0050-1 through TIR-0050-12) at the
Oow.

4. A software selector switch shall be provided at the OW for each thermocouple
signal (HS-0050-1 through HS-0050-12).

5.  The selector switches shall allow an operator to choose which thermocouple
temperature signals will be used by the control logic.

6.  The thermocouple temperature signals selected by the operator shall be input to
software function TY-0050-A and TY-0050-B.
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TY-0500-A shall select the highest thermocouple temperature signal. The high
temperature signal shall be displayed (TI1-0500-A) and recorded (TIR-0500-A)
at the OW.

TY-0500-B shall select the lowest thermocouple temperature signal. The low
temperature signal shall be displayed (TI-0500-B) and recorded (TIR-0500-B)
at the OW.

Burner Firing Rate Controls:

1.

2.

3.

The high and low temperature signals (TI-0050-A and -B) shall be used for
burner firing rate control.

Two software based temperature controllers shall be provided, TIC-0050-A
and TIC-0050-B. Each shall have a setpoint entered by an operator at the OW.
TIC-0050-A shall be used as an override to control burner firing rate when the
pile temperature approaches the maximum operating temperature of any
component exposed to the heat. The setpoint of TIC-0050-A shall be
adjustable and will be set to the lowest of the components maximum operating
temperature. TIC-0050-A shall use the highest temperature signal (TI-0050-A)
as its process variable. The controlled output shall be used to modulate the
burner firing rate when selected by TY-0500.

TIC-0050-B shall normally be used to control burner firing rate and shall
attempt to maintain the scrap pile at the decontamination temperature setpoint
(adjustable). TIC-0050-B shall use the lowest temperature signal (T1-0050-B)
as its process variable. The controlled output shall be used to modulate the
burner firing rate when selected by TY-0500.

TY-0500 shall output a signal to the burner firing rate controller. The lowest
of the two signals from TIC-0500-A or TIC-0500-B shall be selected by TY-
0500 and used to control the burner firing rate.

A high temperature alarm (TAH-0050-A) shall be annunciated at the OW
when the high thermocouple temperature signal exceeds the setpoint of TIC-
0050-A for a preset amount of time.

Burner System Start-Stop Control (manual):

1.
2.

A LOCAL-REMOTE selector switch shall be provided at the burner panel.
When in LOCAL, the burner shall be controlled by pushbuttons and selector
switches located at the burner panel. These controls shall be provided for
maintenance and troubleshooting purposes.

When in REMOTE, the PLC based controls shall be enabled as described
below.

When the burner is started (from the burner panel or from the PLC), it shall go
through a preprogrammed purge cycle.

The purge cycle shall use the combustion air blower to purge the pile prior to
igniting the burner.

The purge time remaining shall be displayed at the OW (KI-0030).
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7.

The exact burner start up sequence and interlocks shall be as required and
recommended by NFPA and the burner manufacturer.

Burner System Start-Stop Control (automatic):

1.
2.

3.

(9,

The following controls require the burner panel to be in REMOTE.

Normally the burner will be started by the operator from the OW and stopped

automatically when the decontamination process is complete.

Burner/sequence start shall be initiated with the START-STOP pushbuttons

(HS-0050 located at the OW.

The burner operating status shall be indicated at the OW with (01-0040).

When operating, the burner firing rate shall be controlled as described above.

When the minimum decontamination temperature is reached (when TI-0050-B

is greater than or equal to the setpoint of TSH-0050-B), the following shall

occur:

a.  TAH-0050-B shall indicate that all thermocouples are at or above
decontamination temperature.

b.  Software decontamination duration timer KS-0050-B shall start timing.
The setpoint of KS-0050-B shall be adjustable from the OW. The time
remaining in the decontamination period shall be displayed at the OW
also.

The burner shall continue operating until one of the following occur:

a.  KS-0050-B expires, indicating the end of the decontamination period.

b.  The STOP pushbutton (HS-0500) is pressed by an operator at the OW.

c.  Radio modem communication is lost as described below.

KS-0050-B shall be interrupted (not reset) if TI-0050-B drops below the

decontamination temperature setpoint by more than 50-degrees.

Loss of Communications Interlock:

1.

e

The OW shall be located in a shelter located outside the radius of safety
(expected to be 1250 to 1800-feet).

The OW shall communicate with the PLC using wireless modems.
Communications between the PLC and OW shall be continuously monitored
by establishing a heart beat between the two.

The OW shall be programmed to periodically (every 5-seconds for example)
reset a status bit in the PLC.

The PLC shall subsequently set the same status bit high.

A timer circuit shall monitor the status bit. If the status bit remains high for
more than 60-seconds, communications shall be considered failed.

If communications fail, the burner shall be stopped and an alarm annunciated
at the OW (XA-0040).

The burner stop command and alarm shall be latched in until communications
is reestablished and the condition is RESET by the operator at the OW (using
HS-0040).
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G. Alarms and Indication:

1. In addition to above, the following conditions shall be annunciated at the OW:
a.  Low combustion air pressure (PAL-0030).
b.  Low fuel pressure (PAL-0040).
c.  High fuel pressure (PAH-0040).
d.  Others as required/recommended by the burner manufacturer.

2 In addition to above, the following status conditions shall be indicated at the
ow:
a.  Combustion air blower run (MX-0030).

11.3 HISTORICAL DATA COLLECTION

A. In addition to the temperature signals mentioned above, the following signals shall
be recorded:
1.  0OI-0050, burner operating status.
2. TY-0050, burner firing rate.

PART 12 - EXECUTION

Not Used.

END OF SECTION 13415
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SECTION 13450

CONTROL COMPUTERS AND PROGRAMMABLE LOGIC CONTROLLERS

PART 13 - GENERAL

13.1 SUMMARY

A.

Section Includes:

Programmable Logic Controller (PLC) and Input/Output (I/O) hardware.
PLC application program development.

Operator Workstation (OW) hardware.

Process Control and Monitoring Software (PMCS).

PCMS application program development.

il el e

Related Sections:

1.  Section 13200 - Burner System.

2. Section 13415 - Sequence of Operations.
3. Section 13460 - Unit Control Panels.

13.2 REFERENCES

A
B.
C

D.

ANSI - American National Standards Institute
IEEE - Institute of Electrical and Electronics Engineers
NEMA - National Electrical Manufacturers Association

NIST - National Institute of Standards and Technology

13.3 GENERAL REQUIREMENTS

A.

This section describes the work required to design, provide, program, install, and
start-up a PLC based Burner Control System (BCS).

The BCS shall include:
1. A skid mounted PLC based control system.
2. A remote mounted PC based operator workstation (OW).

Provide all devices, accessories, programming and appurtenances required for proper
operation of the BCS.

Develop and provide the PLC and OW PMCS application programs and hardware

required to direct the equipment to perform the functional requirements specified in
Division 13 or as required by the burner equipment.
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E.  Provide the PLC and OW hardware required to interface with and direct the
equipment to perform the functional requirements specified in Division 13 or as
required by the burner equipment.

F.  Develop and provide PLC application programs, other equipment configuration and
programming, hardware, cabling, and devices required to establish and maintain
communications between the various items of equipment as specified and shown on
the Drawings.

G. Refer to the P & ID’s, Sequence of Operation (Section 13415), and burner equipment
manufacturers requirements for interlock and control functions.

13.4 SUBMITTALS

A. Manufacturer's Product Data.
1.  Provide complete legible manufacturer’s product data for each item of
equipment.
2. Clearly identify options being provided.
3. Neatly strike out options not being provided.

B. Manufacturer’s Installation Instructions.

for the PLC and OW hardware and PMCS software.

D. Shop Drawings, include the following as a minimum:
1.  BCS block diagram.
2.  Assembly of equipment and related accessories.
3. Interconnections between I/O hardware and interconnected field equipment
and devices.
4. Interconnections between PLC, I/O, communications, and other modules.
5.  List and settings for hardware and software configurable parameters.

E.  Application Programs.
1. Printed copies of the fully annotated PLC ladder logic programs.
2. Printed copies of the fully annotated OW graphic displays and related
application programs, including alarm listings, trending information, etc.
3.  As-built PLC and OW PMCS application programs on magnetic media.

F.  Operations and Maintenance Manual Data as per Section 13200.
13.5 QUALITY ASSURANCES

A. License Agreements and Security.

13450-2
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1.  Application programs shall become the property of the Owner at the
conclusion of the contract.

2. There shall be no license agreements of any kind for application programs.

3. This requirement may not apply to software source code as provided by a
product manufacturer. These programs shall be licensed directly to the owner

4.  The Owner shall be provided with all passwords required to access the PLC
software and OW PMCS. There shall be no programmed security schemes
which prevent access to software.

5.  PMCS software shall be licensed directly to the Owner.

PART 14 - PRODUCTS
14.1 PLC AND I/O EQUIPMENT - GENERAL
A. The PLC and /O components shall be assembled into the burner control panel.

B.  Each I/O location shall be provided with sufficient modules to allow spare installed
and wired /O points. 20% spares shall be provided for each different type of I/O.

C. Provide a unique I/O module point and the associated terminal blocks for each
required I/O point.

D. PLC Programming:

1. Perform in a neat, professional, logical, and efficient manner such that the
available PLC memory is sufficient for the required application programs.

2. Completely document with detailed rung comments and address comments
which correspond to tag numbers provided on the P&ID's and in the Sequence
of Operations.

3. Programming that manipulates analog signals shall utilize values that are
scaled in the proper engineering units and are of the correct magnitude.

E.  Software, general:
1.  All software required for the project shall be turned over to the Owner at the
conclusion of the project.
2. The software shall be in like new condition and include all boxes, manuals,
media, and registration cards.
All software shall be registered to the Owner.

3.
I 4. If, in the opinion of the Owner, the turned over software is deficient in any

way, new software packages shall be provided to replace same.

All software (including pre-loaded) shall be provided on compatible media.
6.  The following types of software shall be turned over:

OW PMCS.

OW hardware Operating Systems.

Drivers.

Any equipment or hardware related proprietary software.

W
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e.  Any other software required for the project.

142 PLC SOFTWARE AND OW PMCS DEVELOPMENT

A.

G.

Software development shall consist of the creation of the PLC ladder logic, system
data base, logging, operator interface display screen formats, and other required
modules.

Furnish all materials and programming required for software development.

Provide all application programming work and produce annotated documentation to
support the programming effort. Documentation shall include complete and detailed
network/rung, database, and address descriptors. Descriptors shall describe logic,
interfaces with OW, setpoints, calibrated ranges, constants, and shall include tag
numbers from Drawings and Specifications (where applicable).

Use the system descriptions from Section 13415, process and instrument drawings
(P&ID’s), burner equipment manufacturer supplied information, and other
application-oriented documents to develop the PLC and PMCS application
programs.

The application programming to develop displays for the OW’s shall be provided.
The types of displays typically include: process equipment graphics, continuous
control and indication graphics, historical data trend graphics, and alarm logs in
tabular format.

Develop the layout or arrangement format for each of the types of graphic and
tabular displays. Each basic format shall be expanded as necessary. Graphic
displays shall be interactive with the system and shall provide both an overview and
a more detailed presentation of each process area. The graphic displays shall be
developed from the P&ID's and Sequence of Operations. No attempt has been made
to show or describe all required components of the graphic displays in the Contract
Documents. Provide all information required to clearly convey the operational status
of the process systems and equipment.

Trend (on-line and historically) all monitored and calculated signals unless otherwise
directed.

14.3 PLC AND I/O HARDWARE

A.

Provide PLC hardware, including processors, power supplies, rack assemblies,
interconnecting cables, grounding system, modules, and accessories required to
perform the control and monitoring functions described in Division 13 and as shown
on the drawings, as follows:

1.  Configuration: Modular, primary subrack mounting.
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2. User memory (logic/data): provide as required for applications program, non-
volatile protected by a battery.

3.  Minimum standard instruction set: Contacts, c01ls latches, timers, counters,
and special function blocks for math (double precision and floating point),
trigonometry, sequences, data transfer, and PID control.

4.  Operating power: 120 vac to power supply.

External communications:

a.  RS-232 port — use for communications with OW via wireless modem
(Allen-Bradley DF-1 or Modicon Modbus).

b.  Programming terminal port — use for programming without disabling
modem (Allen-Bradley DH-485 or Modicon Modbus).

(9]

B. Provide PLC I/O hardware of the quantities and types required to accommodate the
1/0 points identified in Division 13 and as shown on the drawings as follows:

1.  Configuration: Mounted in PLC primary subrack and expansion subracks as
required.

2.  Standard analog signals: 4-20 mAdc current and thermocouple.

3.  Standard discrete signals: 120 vac, unless shown otherwise.

4.  Maximum point density per module: 16.

C. Manufacturers and model numbers:
1.  PLC hardware:
a. TSX Momentum as manufactured by Modicon.
b.  SLC 500 as manufactured by Allen-Bradley.

14.4 PLC PROGRAMMING SOFTWARE
A. Provide for programming, start-up, and troubleshooting system.
B. Does not have to be provided to Owner.

14.5 PLC PROGRAMMING TERMINAL
A. Provide for programming, start-up, and troubleshooting system.
B. Does not have to be provided to Owner.

146 OW HARDWARE

A. Provide a standard personal computer to serve as the OW with the following
minimum features:
1.  Case: Tower or Mini-tower.
2.  Video card: 64-bit, AGP, PCI, with 16 MB memory.
3. Processor (minimum): Intel Pentium III, 500 MHz with 512 KB integrated L2
cache.
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Memory: 128 MB, 100 MHz, ECC, SDRAM.

Hard drive: 9.1GB (minimum).

Floppy drive: 3%:-inch.

Internal drive: 100 MB ZIP.

Keyboard and mouse: 104 key, manufacturers standard.

. Operating System: Windows NT or as required by the PCMS.
0. CD ROM: 48X maximum/variable speed.

1. Surge protection: To protect all components.

— =00 N oL

Provide a monitor for the OW computer with the following minimum features:
1 Size: 17-inch diagonal.

2 Tube: Trinitron (no Invar mask).

3.  Resolution: 1280 X 1024 non-interlaced.

4.  Refreshrate: At least 60Hz. at highest resolution.

5 Dot pitch: .26mm.

6 Controls: Microprocessor based digital.

7 EPA Star MPR-II complaint.

8 Compatible with OS.

Manufactures and model numbers:

1. OW computer: Dell or equal.

2. Monitor: Dell,, Sony, Mitsubishi, or equal.
3 Video card: Diamond, ATI, nVidia, or equal.
4 Surge Protection: APC, TrippLite, or equal.

14.7 PMCS

A.

Provide a PMCS software package with the following features:

Operating system: Microsoft Windows NT.

Standard Windows user interface.

Graphical editor with library of symbols.

ODBC compliant database.

User security.

Report generator.

Historical data collection.

Trending: line graphs, bar graphs, real time and historical data.

Data export capability.

0. Alarm management: Limit, deviation, rate of change, or discrete alarms, and

view, acknowledge, and clear capabilities.

11. Animation capabilities for process visualization (color, fill, slider, rotation,
touch, etc).

12. Drivers for PLC hardware specified herein.

13. Package size: As required by the total number of hardware and software
points.

S0 PN LA LN
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B.

Acceptable Packages:

1.  Genesis 32 as manufactured by Iconics.

2. RSView 32 as manufactured by Rockwell Software.

3.  Process Window as manufactured by Taylor Industrial Software.
4. Orequal

14.8 WIRELESS SPREAD SPECTRUM RADIO MODEMS

A.

Provide radio modems for communicating between the BCS PLC and OW as
follows:

Range: up to 20-miles with line of sight antennas.
Frequency range: 902 to 928 MHz, no FCC license.
RF output power: 0.1 to 1 watt, user selectable.
Spreading function: frequency hopping, 112 channels.
Hopping code: 15 user selectable algorithms.
Interface: RS232, compatible with PLC interface port.
Power: via 120 VAC transformer.

Indicators: power, carrier, data in, and data out.

. Enclosure: flange mount or PLC slot mount.

0. Operating temperature: -40°C to 75°C.

1. Operating humidity: 0 to 95 percent, non condensing.

=20 RPN AN R W=

Antennas:
1. Burner skid:
External.
Omni directional.
Whip.
Bracket mount.
With cable, length as required.
perator Workstation:
External.
Omni directional.
Whip.
Magnetic mount.
With 20-feet of cable.

P

N
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Manufacturer and model number:
1.  SRM6000 Radio Modem as manufactured by Data-Linc Group.
2. Orequal.
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I PART 15 - EXECUTION
15.1 INSTALLATION
l A. The installation of the equipment shall be in accordance with the drawings,
specifications, and equipment manufacturer’s recommendations and the applicable
' codes.
l END OF SECTION
l 13450-8




SECTION 13460

UNIT CONTROL PANELS

PART 16 - GENERAL

16.1

16.2

SUMMARY

A.

This Section defines the construction, components, and level of quality required for:
1.  Skid mounted burner control panels.

This Section describes the equipment and devices most commonly used for this type
of panel construction and does not attempt to address every possible device that may
be used. Devices and equipment not specifically addressed in this Section shall be of
the same general quality (industrial-type control) as described in this Section.

Related Sections:

1.  Section — 13200 Burner System.

2.  Section — 13415 Sequence of Operation.

3.  Section — 13450 Control Computers And Programmable Logic Controllers.

REFERENCES

A.

B.

E.
F.

ANSI - American National Standards Institute.

IEEE - Institute of Electrical and Electronic Engineers:
1. ANSIVIEEE C62.41-1991 - Recommended Practice on Surge Voltages in Low
Voltage AC Power Circuits.

NEMA - National Electrical Manufacturers Association.

ISA - The International Society for Measurement and Control:
ANSI/ISA-RP60.9-1984 - Nameplates, Labels, and Tags for Control Centers.
ANSI/ISA RP60.8 - Electrical Guide for Control Centers.

ANSVISA RP60.9 - Piping Guide for Control Centers.
ANSI/ISA-RP12.6-1987 - Installation of Intrinsically Safe Systems for
Hazardous (Classified) Locations.

5. ISA/ANSI-S5.4-1989 - Instrument Loop Diagrams.

bl S

NIST - National Institute of Standards and Technology.

NFPA 70, Article 504 - Intrinsically Safe Systems.

16.3 SUBMITTALS

A.

The following general guidelines shall be used in preparing submittals:
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1.  Manufacturer's specification or data sheets shall be clearly marked to delineate
the options or styles to be furnished. Options or equipment not being provided
shall be neatly crossed-out.

2. Submit only complete systems, not pieces of equipment from various systems.

Submittals shall reference assigned equipment and device tag numbers.

4.  Submittals not following these and related requirements will be returned
without review.

(8]

Shop Drawings, showing:

Assembly and arrangement of equipment and related accessories.
Dimensional and structural drawings and details.
Physical configurations.

Methods of connecting instruments together.
Equipment mounting details.

Panel graphic drawings, where applicable.

Bill of materials.

Tubing diagrams.

Detailed Input/Output listings.

0. Interconnection diagrams.

20X R WD =

Electrical Control Schematics:

1.  Inladder diagram format.

2.  Complete with tag, terminal, and device numbers.

3. Include a written description of operation for all panel functions.

Equipment Specification Data Sheets (ESDS), including:

1.  Separate ESDS for each item or type of equipment.

2. Use ESDS as cover sheet for related item submittal information.

3 A summary of specification features as required by the Specifications.

4 All information required to reorder an exact duplicate of the original item from

the manufacturer. ‘

The assigned tag number.

Calibration information.

7.  Manufacturer's part number (this shall not be considered as a substitute for any
of the required statement of specifications).

8.  Panel and breaker from which item receives power.

9.  More than one tag numbered item may be included on a sheet.

SN

Manufacturer's Product Data.

1.  Provide complete legible manufacturer’s product data for each item of
equipment.

2.  Clearly identify options being provided.

3. Neatly strike out options not being provided.

Instrument and Device Parameter Configuration Data Sheets.
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1.  Provide blank sheets with initial submittal.
2. Complete sheets during installation, calibration, and start-up.
3. Include As-Built sheets with Operations and Maintenance Manuals.

G. Manufacturer’s Installation Instructions.
H. Manufacturer’s Users, Programming, and other related manuals.
L Proposed wording for identification nameplates and tags.
J. Operations and Maintenance Manual Data.
K.  As-built drawing package for storage within panel.
164 QUALITY ASSURANCES

A. Panels shall be manufactured, assembled, wired, and tubed by a firm regularly and
currently in the practice of building industrial type control panels and consoles.

B. Panels shall not be fabricated in the field.

C. Panels shall be furnished completely pre-wired and pre-piped, with factory-mounted
instruments, controls, and PLC and I/O equipment.

D. Panels shall be factory-tested prior to shipment.
PART 17 - PRODUCTS
17.1 PANEL CONTROL FUNCTIONS

A.  Panels shall provide the control functionality required by:
1.  Section 13415.
2. The burner manufacturer.
3.  The Drawings.

B.  Panel control logic shall provide all required equipment and system interlocks,
whether shown on the Drawings, specified, or not.

C.  Conflicts shall be submitted to the Engineer for a no cost resolution.

17.2 GENERAL PANEL CONSTRUCTION

A. Wiring:
1.  Wiring shall be enclosed in plastic wireways and neatly tied with plastic ties.
2. Sufficient empty wireways and space shall be provided for routing of field
wiring.
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3. Route signal cables (analog, discrete, and digital communication) and power
wiring in separate wire ways to eliminate interference and noise.

4.  Wireway and terminal block spacing per ANSI/ISA RP60.8.

5.  Wires shall be color coded per ANSI/ISA RP60.8. 24 VDC power wiring shall
be orange.

6.  Wiring entering and leaving the panel shall terminate a terminal blocks and
shall be tagged to facilitate field connections.

7.  Terminals on equipment shall be connected with the proper compression lug.

Wiring shall be in accordance with ANSI/ISA RP60.8.

9.  Wiring for discrete signals shall be 16 AWG stranded with 600 volt PVC
insulation, except where larger wire sizes are required for a single load.

10. Wiring for analog signals shall be 18 AWG stranded, twisted-shielded with
drain wire.

11. Thermocouple extension wire shall be 16 AWG, solid, twisted-shielded with
drain wire, selected for the thermocouple type.

12. Cabling for digital communications shall be as required for the signal type.

13. Power wiring shall be sized for the current to be carried.

e

B.  Grounding Bus:
1.  Provide internal copper grounding bus.
2. Size as required for number of ground conductors.

Instrument Air Tubing:

1. Stainless steel, tool bent.
2. Provide dual supply manifolds complete with pressure reducing valves and
gauges.

3.  Provide isolation valves at each component to permit servicing without
shutdown of the air supply.

4.  All connections shall be made with Swagelock 316 stainless steel compression

type fittings.

Grouped and supported to give a neat appearance.

6.  Pneumatic signal lines entering and leaving the panels shall terminate at
bulkhead fittings and shall be tagged to facilitate field connections.

7.  Inaccordance with ANSI/ISA RP60.9.

hd

D. Wiring and Tubing Identification:

Identify each end of each wire and tube.
Labels shall be machine printed.
Self-laminating or heat shrink tube type labels.
Panduit or equal.

e e

E.  Size, Supports, and Mounting:
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Panels shall be of sufficient size to adequately enclose instruments designated
as panel-mounted plus ample interior clearance to allow for installation,
general servicing, and maintenance of the instruments.

Provide mounting channels for fastening sub-panels, racks, instruments, and
accessories.

Weight of instruments shall be supported by mounting channel supports
Channels shall be supported by panel base framing.

Mount all devices and equipment on sub-panels and or support from mounting
channels. '

Control components not flush-mounted on the front of the panel shall be
mounted on fully accessible sub-panels or racks within the panels for easy
removal. ;

Minimum nominal panel size shall be as indicated on the drawings or specified
herein.

Device and component attachment methods shall be detailed on shop drawing
submittals.

Doors and openings:

1.  Provide doors in panels to give access to panel interior.

2. Provide a side or rear opening door where instruments are mounted in the
panel face unless otherwise specified.

3.  Provide oil-resistant door gasket, attach with oil-resistant adhesive and
retaining clips.

4.  Hinges shall be full-length piano type.

5.  Doors shall be set flush with 3-point vault-type key-locking latches in addition
to any required screw clamps.

6.  Hardware and handles shall be stainless steel.

7.  All panel locks shall be keyed alike unless otherwise specified.

Control Voltage:

1. The control voltage shall be 120 VAC.

2. Control voltage shall be supplied from and internal control power transformer
or from the power panels supplied under Division 16, as appropriate or as
shown.

3. Circuit breakers shall be installed in the panel for each incoming 120 VAC
pOWwer source.

4.  Separate low-voltage circuits shall be provided within the panel for lamps,
components, or as required.

5.  Indicating lamps shall be wired to a master lamp test relay assembly or
individual push-to-test lamps shall be provided.

6. Safety interlock switches, not shown in the schematics, shall be provided on

access doors for local and foreign voltages as required by safety codes of
applicable regulating authorities.
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Arrangement:

1.

Where so indicated, the instruments mounted in the panels shall have the
nominal size and general arrangement shown.

2. Panel layouts and nameplates shall conform to the approved shop drawings.

Nameplates:

1.  All devices mounted on and within the panel shall be provided with device
nameplates.

2. The nameplate nomenclature shall agree with the tag numbers and descriptions
on the equipment or Drawings, when provided.

3. Nameplates shall be white lamicoid with black lettering.

4.  Nameplates shall be the same size, as much as practical.

5 Panel nameplates: At least 1 ¥-inches high by 6-inches wide and shall include
the panel number and the panel name.

6. In accordance with ANSI/ISA-RP60.9-1984.

As-built drawing package for storage within panel:

hdlbadbadi s i

Provide a complete as-built drawing package for each panel.

Drawing packages shall be provided in a waterproof envelope.

Provide a pocket for storing drawing packages in each panel.

Store drawing packages in each respective panel.

These drawings shall be in addition to those provided with the Operations and
Maintenance Manuals.

17.3 MATERIALS OF CONSTRUCTION

A.

STAINLESS STEEL PANELS

1.

2.

3.
4,

Stainless steel panels shall be made of 304 stainless steel and have a smooth
brushed finish.

Construction requirements are the same as for steel panels except painting and
finishing are not required.

Mounting brackets and hinges shall be 304 stainless steel.

When size and configuration permits, a standard industrial panel
manufacturer’s enclosure may be used.

NON-METALLIC PANELS

1.
2.

3.

Nonmetallic panels shall be made from fiberglass reinforced polyester.
The enclosure and door shall each be of single piece construction, without
glued joints.

The panels shall be suitable for use in temperature extremes of -50 to 300
degrees F.

The panels shall be provided with flush non-metallic key locking handles
which operate an internal five point latching system.

A standard industrial panel manufacturer’s enclosure shall be used.
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17.4 PANEL ACCESSORIES

A.

Specific devices, instruments, and equipment shall be as specified in other Sections,
or shall be manufacturer’s standard.

PLC, I/O, telemetry, and fiber optic equipment, and MMI computer equipment, shall
be as specified in Section 13450.

Selector switches, push-buttons, and potentiometers:

1.  Oil-tight or NEMA 4X as required.

2. 305 mm.

3.  Bulletin 800 as manufactured by Allen-Bradley, or equal.

Pilot lights:
1. Cluster LED type.
2. 30.5 mm.

3.  Type 8415, as manufactured by Stahl.

Lighting and receptacles:

1.  Panels larger than 36-inches high by 36-inches wide shall be internally lighted
by fluorescent lamps, provided with guards

2. Provide a 3-way switch located convenient to each access door where
applicable.

3.  Provide two duplex grounded receptacles in each panel section.

4.  Lights and receptacles shall be wired to outgoing terminal blocks for 120
VAC, 60-Hertz, single-phase supply.

5. When the panel houses PLC or I/O equipment, the lights and receptacles shall
be powered from a circuit separate from the PLC or /O equipment.

6. Lights shall be APX as manufactured by Hoffman.

Regulated 24 VDC power supplies (redundant):
1.  Provide to power analog control loops, instruments, and components as

required. A

2. Power supplies shall convert input voltage of 120 VAC to an output voltage of

24 VDC plus or minus 5 percent with line and load regulation of 0.5 percent.

3.  The output current shall be as required for the application plus 20 percent spare
capacity.
4. Configure power supplies for true redundancy as follows:

a.  Provide two power supplies with integral redundancy modules or two
power supplies with a single or dual external redundancy module as
required by the manufacturer for the specific power supply.

b.  Ifapower supply fails it shall be removed from service and shall not
impact performance of the remaining on line power supply.

c.  Provide dry contacts for each power supply indicating power supply
status (DC power OK/DC power failed).
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5. The power supplies shall be SDN Redundant Series as manufactured by Sola.

Terminal blocks:

1.  Provide terminal blocks which are suited to the particular signal type.

2. Terminal blocks shall minimize the amount panel space consumed.

3.  Terminal blocks shall be arranged/selected so that related wiring is located
adjacent to each other or on the same terminal block.

4.  General applications shall use a single point feed-through type terminal block.

5. Where control voltage originates within a panel and is wired to a device in the
field (a discrete input for example), a combination fuse/feed-through type
terminal block shall be used (with the returning signal on the feed-through
portion).

6.  Analog signals shall use a three-level terminal block (shielded cables shall be
grounded in the control panels only).

7.  Thermocouple signals shall use thermocouple type terminal blocks.

8.  Provide individual terminals for all required tie points (one wire per terminal)
and 20 percent spares.

9.  Each terminal shall be clearly and neatly identified.

10. Terminal block manufacturers standard type jumpers shall be used for bussing
signals and power when required.

11. Terminal blocks, breakers, and related accessories shall be as manufactured by
Phoenix Contact or Weidmuller.

Power To Field Devices:

1.  When field devices are provided which interface with the panel and require
120 VAC, they shall be powered from within the panel.

2.  Provide terminal strips for each device.

3. Provide power for required devices and devices shown on the Drawings.

Heating, Ventilating, and or Air Conditioning:

1.  Provide louvers when specified and when required.

2. Locate near the bottom and top on the rear doors and sides of panels.

3. Provide electrically powered, thermostatically controlled, heating, ventilating,
and or cooling equipment as required by equipment and devices located within

the panel.

4.  Louver and fan filters: Removable and washable, A-FLT as manufactured by
Hoffman.

5.  Arrange equipment within panels according to manufactures instructions for

proper equipment ventilation and heat dissipation.

Relays:
1. Provide relays to perform switching and interfacing functions required of
control panels and other control circuits as follows:
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K.

a.  General Purpose Relays: This type shall be used for logic and switching
power to external loads and shall be general purpose industrial types.
They shall be of the dust cover enclosed plug-in type with 8 or 1 1 pin,
screw terminal, octal type sockets. Relays shall have up to 3 pole form C
contacts rated for 10 amperes at 120 VAC and be equipped with neon
indicator lamps. ,
b.  Logic Switching Relays: This type shall be used for performing logic
switching within panels using up to 6 pole form C contacts per coil.
These relays shall be of the plug-in telephone type with transparent
plastic dust covers and retainer bails or springs. Contacts shall be rated
for 5 amperes, suppressed inductive loads, at 28 VDC or 120 VAC.
2.  Manufacturers:
a.  Relays shall be as manufactured by Potter-Brumfield, IDEC, Automatic
Electric, Solid State Advanced Controls, or approved equal.
3. Provide relays as required.

Corrosion Protection:

1.  Provide corrosion inhibiting vapor capsules.

2. Quantity as required for panel size.

3.  Provide sufficient spares to provide protection for two years.

17.5 ELECTRICAL COMPONENTS

A.

B.

Single Phase Power Distribution:
1.  Provide power panel with main and branch circuit breakers.
2. Provide branch circuit breakers for each feed leaving panel.
3. Provide typed legend card.

Three Phase Power Distribution:

1.  Provide circuit breakers and motor starters as required.
2. Provide motor overloads with manual RESET push-button on panel door.
3. Provide control power transformers with minimum 100 VA spare capacity.

17.6 SPECIAL TOOLS AND ACCESSORIES

A.

Furnish special tools, instruments, and accessories required to maintain the
monitoring and control devices.

Furnish special lifting, handling, and storage devices for the monitoring and control
devices when required.
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PART 18 - EXECUTION

18.1 INSTALLATION

A.

B.

In accordance with the manufacturer's instructions and the approved shop drawings.

activities are concluded.

18.2 FACTORY TESTING

A.

Pre-Factory Acceptance Test Verification:

1.

2.

3.

4,

5.
6.

Perform in-house testing of each panel in preparation for the Factory
Acceptance Test.

After each panel is assembled and completed, thoroughly inspect and test each
panel to verify correct wiring and functionality.

Simulate signals as required to test every device, instrument, loop, and control
function provided by the panel.

Verify communications and functionality between interconnected panels and
between panels and other system components (remote I/O racks, PLC’s,
Operator Workstations, etc.).

Document each test performed and results obtained.

Provide written confirmation upon completion of successful verification.

Factory Acceptance Test:

1.

bW

Perform a Factory Acceptance Test for each panel before shipping to project
site.

Provide at least 14 days written notice to the Engineer and Owner so that a
representative may be present.

Test procedures shall be submitted and approved prior to scheduling the test.
Test results shall be documented and submitted at the conclusion of the test.
Documentation shall include an itemized line-by-line list of procedures
performed and results.

The test shall essentially duplicate the Pre-Factory Acceptance Test
Verification.

END OF SECTION
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SECTION 15250
HIGH TEMPERATURE INSULATION
PART 19 - GENERAL

19.1 SUMMARY

A.  Section Includes: High temperature insulation required for insulating the range
residue pile.

19.2 MATERIALS DESCRIPTION

A. Insulation:
1. Mineral or rock wool furnished in rolls.
2. Maximum temperature limitation: 1200 to 1500°F.

B. Insulation quantity requirement:
1.  Approximately 750 square feet of insulation per range residue pile.
2. At aminimum. procure at least sufficient quantities for insulating 2 piles (1500
square feet).
3.  Procure insulation in rolls 4 foot wide by standard manufacturer’s length.

PART 20 -PRODUCTS
20.1 SUGGESTED SUPPLIERS

A. Insulation (front half of pile closest burner):
1.  Ametek Pre-shrunk Silmat NOT DONE

a. Manufacturer: Ametek, Chemical Products Division
900 Greenback Road
Wilmington DE 19808
302-995-0400

b.  Procure 10 rolls of 1 inch thick (if available), 4 foot wide by 50 foot
long; or 20 rolls of 1/2 inch thick, 4 feet wide by 50 feet long, (if 1 inch
thick is unavailable).

B. Insulation (back half of pile furthest from burner):
1. BGF Mat Insulation, High temperature fiberglass, 1-inch thick (preferred) or

1/2 inch thick (alternate) or approved equal.

a.  Manufacturer: BGF Industries
3802 Robert Porcher Way
Greensboro NC 27410
800-476-4845 or 336-545-0011
Fax 336-545-0011
Email - ecox@bgf.com
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b.  Procure 10 rolls of 1 inch thick (if available), 4 foot wide by 50 foot
long; or 20 rolls of 1/2 inch thick, 4 feet wide by 50 feet long, (if 1 inch
thick is unavailable).

PART 21 - EXECUTION
21.1 INSTALLER'S SAFETY

A. Provide Material Safety Data Sheets for personnel protection requirements for

l installers.
21.2 INSTALLATION
l A. Provide installation instructions for product.
l END OF SECTION
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SECTION 15251
HIGH TEMPERATURE THERMAL FABRIC
PART 22 - GENERAL
22.1 SUMMARY

A.  Section Includes: High temperature thermal fabric required for insulating the range
residue pile. The product is a one-of-a-kind material and there are no known
suppliers of materials with similar properties.

222 MATERIALS DESCRIPTION

A. High temperature thermal fabric quantity requirement:

1.  Approximately 150 square feet of thermal fabric per range residue pile.
2. Ata minimum, procure sufficient quantities for insulating 3 piles (450 square
feet).

3. Procure thermal fabric in rolls 3 foot wide by standard manufacturer’s length.
PART 23 - PRODUCTS

23.1 SUGGESTED SUPPLIERS

A. High Temperature Thermal Blanket:
1.  Siltemp Silica Fabric Blanket, Abrasion Resistant, Product Number 84 CSR
a. Manufacturer: Ametek, Chemical Products Diviston
900 Greenback Road
Wilmington DE 19808
302-995-0400
b.  Procure 1 roll, 3 feet wide by 50 yards long; or approved equal.

PART 24 - EXECUTION

24.1 INSTALLER'S SAFETY

A. Provide Material Safety Data Sheets for personnel protection requirements for
installers.

242 INSTALLATION

A. Provide installation instructions for product.

END OF SECTION

15251-1
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STANDING OPERATING PROCEDURE

Decontamination of Explosives-Contaminated Firing Range Residue
Using Hot Gas Decontamination

PART 1 - GENERAL
1.1 SUMMARY

A. This document outlines requirements for range personnel to construct the range
residue pile and to install the decontamination equipment and facilities. Refer to
the Demonstration Plan for test objectives, test variables, test criteria, and other
test details for conducting the demonstration test. Refer to the Specifications for
procurement requirements relative to equipment and materials.

B. This document is intended to provide general guidelines during installation of the
test pile, facilities and equipment.

PART 2 - PRODUCTS

A. Refer to the specifications for technical details regarding equipment and
materials.

PART 3 - EXECUTION
3.1  PILE CONSTRUCTION

A. A typical pile size of 18-foot diameter with an 8-foot height in the center (in a
semi-sphere shape) has been selected for design sizing of materials and
equipment.

B. The ground underneath each test pile and in the immediate vicinity of the test pile
shall be level and free of vegetation and debris. A gravel base may be used if
appropriate. Vegetation and undergrowth shall be cut or removed within 100 feet
of the test pile.

3.2 SAFETY

A. The safety of workers and the public health has the top priority in constructing the
test pile and operating the demonstration test.

B. The range residue pile shall be constructed so as to minimize potential for both
explosion and fire, due to spontaneous combustion of combustible materials
exposed to the heat of the process. Fire extinguishers shall be provided. The
installation Fire Protection Branch shall be briefed on the nature and hazards of
the demonstration test.

B-1

SAES\WP\PROJECTS\738181\20 May Deliverable and PDF\Guidance Manual\Appendix B.doc




C. If appropriate due to historical use, a geophysical survey shall be conducted at the
site of each demonstration test pile for unexploded ordnance (UXO) lying
underneath prior to construction of the range residue pile. Any UXO detected
will be removed by qualified personnel or that particular site shall be avoided for
conducting the demonstration test. There shall be no digging or intrusive
activities prior geophysical survey for UXO. Also, at the site of the electric
power generator, a geophysical survey for UXO shall be conducted for placement
of the ground rod.

D. Range residue must be free from live munitions and quantities of explosive
materials that create danger of detonation when test personnel and certified free of
live munitions prior to placing in the pile.

E. The range residue pile shall be free of trash, paper, cardboard, and wood products,
and limited to range residue (shrapnel and range target scrap metal).

A radius of safety has been established where operations personnel and
installation personnel are prohibited from entering during HGD operation (when
the burner is on). Due to uncertainties with regard to explosive hazards during the
test, a conservative radius of safety has been established for the test of 1250 feet
when the burner is operational. Operators are not permitted to enter the radius of
safety while the burner is operating. The HGD system is designed to operate
remotely from outside the radius of safety.

G. A decision on attended or unattended operation should be made by the Installation
Safety Branch and Fire Protection Branch depending on such factors as fire
hazard in the vicinity or type of scrap treated. The burner system is designed to
shut down automatically similar to a home furnace in the event of most common
failure scenarios such as loss of power or loss of fuel pressure.

H. Extra care shall be exercised by workers when handling (sharp) scrap metal when
constructing the pile. Work gloves, steel toed boots, and long pants and long
sleeve shirt will be required. Special care should be exercised when and if
reaching into the pile is necessary to place or move coupons, thermocouples or
thermocouple wires.

1]

L If practicable, a direct line of sight to the pile should be maintained from at
least two vantage points outside the radius of safety. One of the vantage points
should be from the Operator Workstation (OW) if practicable. However, line
of sight from the OW is not an absolute requirement.

J. Closed circuit television (CCTV) may be used as needed for in-close visual

monitoring of the pile or burner assembly during burner operations.
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K.

Non-participating installation personnel should be kept outside the radius of
safety during operation.

3.3 SECURITY

A.

The range residue piles should be secured within a fenced area. Security of the
pile will be effective immediately at initiation of the pile construction with
certified munitions-free scrap, to ensure that no uncontrolled, uncertified scrap
is inadvertently placed in the pile. Temporary fencing and warning signs may
be used for this purpose.

Range residue should be controlled and secured from the time it is certified as
free from live munitions, until it is shipped off the installation to the
appropriate receiving organization. Range residue that been decontaminated
shall be loaded into lockable containers, and locked and tagged according to
installation procedures.

a. THERMOCOUPLES

A.

Twelve (12) thermocouples shall be used to monitor temperature at various
locations in the pile and monitor progress of the heat in the pile.
Thermocouples will be located in the pile, as shown schematically in Figure
3.4-2. Thermocouples and lead wires will be carefully placed near the outside
of the pile (within one foot of the perimeter) and protected from damage during
subsequent piling of scrap metal overtop. With exceptions stated below, the
majority of thermocouples and their associated coupon holders shall be placed
into the pile after the pile construction has been completed. Use of tongs for
this work activity is suggested.

Three thermocouples shall be placed in the immediate vicinity of the burner
exit (as shown in Figure 3.4-20, to monitor that the pile does not exceed
maximum temperature limitation of the materials in the pile. These
thermocouples shall be installed in a similar arrangement to as described in
Item 3.4-A above. The maximum temperature limitation of the pile depends of
the type of insulation blanket usedin accordance with manufacturer’s
recommendations.

Temperature profile data will be collected by the Operator Workstation (OW)
during operations.  Operations personnel shall produce a sketch of
thermocouple locations within the pile.  The sketch shall reference
thermocouples by tag number and show their location. It is important that the
correct thermocouple then be connected to the appropriate control system
input. Using the sketch and thermocouple tag number, the temperature profile
within the pile can be accurately analyzed.

B-3

SAES\WP\PROJECTS\738181\20 May Deliverable and PDP\Guidance Manual\Appendix B.doc




E.

A.

3.6

Thermocouple wires shall exit the pile such that they can be routed to the
burner control panel. Thermocouple wire shall not be placed under or through

the pile.

| 3.5 INSULATION AND THERMAL FABRIC

The range residue pile shall be insulated with standard industrial insulation and
high temperature thermal fabric. Refer to the specifications for data sheets for
insulation and high temperature fabric. The order of placement of materials is
as follows:

Bottom layer - Wire mesh (stainless steel welded wire mesh) shall be used to
support the insulation and prevent damage from sharp objects in the pile during
installation. Baling wire may be used to hold the wire mesh strips in place.
Landscape spikes shall be used to anchor the mesh to the ground as appropriate.

Second layer - High temperature thermal fabric shall be used in the immediate
vicinity of the burner to seal the burner exhaust flange (shroud) to the pile and
protect the insulation from exceeding manufacturer's recommended maximum
temperatures. This material will be used over an estimated one-third to one-half
of the pile. The thermal fabric should drape over the ground at the bottom of
the pile by at least six inches, and should not fall short of the ground leaving an
uninsulated space for heat to escape.

Third layer - The insulation layer shall be placed on top of the wire mesh (and
thermal fabric as appropriate) to conform to the pile shape. Industrial insulation
is planned for testing in terms of ease of construction, thermal efficiency,
durability, and weather resistance. The insulation should drape over the ground
at the bottom of the pile by at least six inches, and should not fall short of the
ground leaving and uninsulated space for heat to escape. Care should be taken
not to damage the insulation during installation or removal. The insulation is
planned for reuse on subsequent piles. Insulation should be stockpiled under
tarpaulins when not in use for weather protection. Multiple layers of insulation
may be used in some tests, where the insulation layers will be staggered such
that seams between underlying rolls are covered by overlying rolls.

Top layer - Wire mesh (non-galvanized carbon steel wire mesh) shall be used to
hold the insulation layer in place due to wind and weather. The wire mesh shall
be pinned to the ground to secure the insulating system in place. Landscape
spikes shall be used to anchor the pile to the ground at one-foot interval. Extra
care should be taken to insure that the insulation is properly anchored,
particularly in the half of the pile closest to the burner, to prevent heat from
escaping.

BURNER

B-4

SAES\WP\PROJECTS\738181120 May Deliverable and PDF\Guidance ManualAppendix B.doc




A. The burner system shall be a skid-mounted assembly complete with combustion
air fan, control panel, and burner shroud to direct the heat into the pile. The
burner skid shall be placed adjacent to the pile but not directly contacting the
pile (or in the pile). Hot burner gas will be directed into the pile through the
shroud.

B. The burner exit shall not be blocked with large items or plate that would
restrict or inhibit airflow. No range scrap should be placed directly contacting
the burner flame. The burner flame length is estimated to be 3 to 3.5 feet at
full throttle.

B. High temperature thermal fabric (supported by stainless steel welded wire
mesh) shall be draped around the burner shroud and onto the scrap pile to
provide a seal around burner interface with the scrap pile. The burner interface
shall be configured such that the burner flame is not permitted to contact the
scrap in the pile.

3.7 SUPPORT FACILITIES

A. One local burner control panel (located on the burner skid) and a remote
Operator Workstation (OW) shall be provided. The OW shall be housed in a
shelter provided by ATC located at or outside the perimeter of the radius of
safety. The shelter shall be provided with electric power (120 VAC), and
heating and cooling to accommodate the OW and operator. The HGD system
will be operated from the OW after the burner is turned on.

B. Temporary propane storage tanks shall be located at approximately 100 feet of
the pile (and burner) and may be armor shielded as determined by the
Installation Safety Branch. A 1000-gallon propane tanks shall be furnished.
Propane from the tanks shall be supplied to the burner in a temporary
configuration using aboveground flexible hose as described in the
specifications.

C. Provided that line power is not available, an engine-generator set with fuel tank
shall be located in the vicinity of the propane storage tank (at approximately
100 feet from the pile and burner skid). The electric generator provides electric
power to the burner skid using temporary aboveground power cable. The
generator should be trailer or skid mounted, and include integral diesel fuel
tank. The engine-generator set may be armor shielded as determined by the
Installation Safety Branch. A ground rod will be driven in the vicinity of the
generator and connected to the generator.

D. Temporary lighting at the sites, support sites, and the OW should be provided.
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APPENDIX C

MATERIALS SAFETY DATA SHEETS
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Industries, Inc.

Page tof 3
MATERIAL SAFETY DATA SHEEY
Tris MEDS complies with 28 CFR 19101200

SECTION 1 - PRODUCT IDENTIFICATION

PRODUCT

BGF Mat, BGF MAT It WFW :,-3?

FINISH Matral
DESCRIPTION Mosdled felt

SECTION 2 - HAZARDOUS INGREDIENTS

CHEMICAL OR MAX. % UN# CAS# TLY PEL
COMMON NAME BY WEIGHT {SOURCE) {SOURCE}
Fibrous glass a8.7 vt not not o
{lextile grade) assigned assigned hated listod
Fitrous glass dust not not not Sengtm’ 5 mginy
Known* assigned aasigned {ACGIHI {OSHA}
{inhainbie) {rospirablo}

"AMOUNT WILL BE DEPENDENT UPON METHCD OF HANDLING

SECTION 3 - OTHER INGREDIENTS

ITEMS LISTED IN THIS SECTION ARE EITHER CHEMICALLY OR PHYSICALLY BONDED TO THE FIBROUS
SLASS TEXTILE AND ARE CEEMED NON-HAZARDOUS IN THE STATE SUPPLIED.

CHEMICAL AND COMMON NAME MAX. %
BY WEIGHT
Starches, PVA, lubricants, surfactants, and 3.0

humectants, (i.e. normal textile sizing)

SECTION 4 - PHYSICAL DATA

Specific Gravity: Approx, 2.5 SOLUBILITY IN WATER: Negligible
APPEARANCE/PHYSICAL STATE: While; sold

ODOR: No distinctive odor

3502 Roternt Porcher Way, Greensborp, NC 27410
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Industries, Inc,

BGRLS Page 2ot 3

SECTION 5§ - FIRE HAZARD DATA

FLASH POINT: Not appicabtde FLAMMABLE LIMITS: Not apg
EXTINGUISHING MEDIA Watar. dry powder, or foam (needod for packagng only)
SPECIAL FIRE FIGHTING PROCEDURE: In any sustained fre, woar seib-contained breatning apparatus.
UNUSUAL FIRE HAZARDS: In a sustainad fire, combustible decomposition products may be relessed. These
e roude carbon dioxide. carbon monoxide and low molecslar weight iydrogadions®”

SECTION 6 - REACTIVITY DATA

STABILITY: Stable

HAZARDOQUS POLYMERIZATION: Will not ocour

CONDITIONSIMATERIALS TO AVOID: Nona Known

HAZARDOUS DECOMPOSITION PRODUCTS: None geeerated under normal sinrage of handling condaions,

SECTION 7 - HEALTH HAZARD DATA

POTENTIAL ROUTES OF ENTRY: Inhalation, skin contact

EFFECTS OF QVEREXPOSURE: Direct skin contac] with fibrous glass or s dust may cause mechanical
irritation and rensitory dermatitis, Sreathing of fbars or dust may cause mechan mli *% stion of the mouthy
rase, and throat

EMERGENCY AND FIRST AlD PROCEDURE:

Inhatation: Move 1o fresh air area.

Ingoston: Notiikely 10 cccur through noemal use, should ingestion octur seck medical attonton.
fyes: Fush wah flowing watsr for 13 minutes - seek medical attentio

Skirn Flush with ample cool water followed by washing with mild soap to remove @
CARCINOGEN: Not classified as ragulated under ACGIH, IARC, NTP, or OSHA
textiie grade fibrous glass to be a non-carcmogan,

o Hhers,
fudias have shown

SECTION 8 - SPECIAL PROTECTION REQUIRED

Exposure to ibrous glass may cause mechanical irritation to the skin, eyes, nuse and throut, Typcally such
aritation oocurs o nowly exposed individuals, and usually diminishes after several days of exposurs.
RESPIRATORY: If arborme fibrous glass exceeds the requiatory imits, or if upper respiralory rrlation goours,
use a raspirator designed for nuisarces type dust

VENTILATION: Normal area ventilation is sufficient in most cases to keep dust and fiber levels telow the TLY o
PEL.

SKIN: Barrier creams, gloves, and long sieave loose fitting clothing may be requirsd for centain workers who
rave sensiive skin or contact dormatitis. Work clothing should be laundered separately from other clothing
pefore reuse

EYE: Not normally required, but as a good safety work practice, suggest the wearing of appropriate aye
precton such as safoty glasses/side shields or equivalent whenaver use of e product refeases alrbome
fbrous glass.

OTHER: Chsearve good personal hygione,

vy
NG T
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oy Industries, Inc,

SECTION 9 - CONTAINMENT AND DISPOSAL

CONTAINMENT AND CLEAN UP: Dust or locse Bhers can be vacuumaed or swopd with the ald of 8 dust
supprassant.

DISPOSAL: Disnose peoording 10 ool state. and federal laws. This matenal o not reguiated under FORA
hazardous wasto rf‘g* ylatons

SECTION 10 - SPECIAL PRECAUTIONS

SHIPPING: Not requlsted by DOT; not alassifind by TDG
STORAGE: Stare in dry area.

SECTION 11 - REGULATORY INFORMATION

EPA, RCRA 40 CFR, Part 261, 1990 Non-hazardous  CA PROPOSITION 65: Insignificant Irace quaniity
CERCLA: Nof istod MA RIGHT-TO-KNOW: Loss than raportaile quan ;t';
SARA TITLE 1Hl: Exempt by definition NJ RIGHT-TO-KNOW. Leoss ‘nan repartable quant
PA RIGHT-TO-KNOW: Less than reponable quantity

TSCA INVENTORY: Exerpt per section 8{a), T10.2(f,

and 704 5{a)

Revision Date: January 2, 2002 Prepared By: Jacen Busick
TechnicaliEmergency Information: {336) 545.6011 Title: Chamist
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porcher ndusiries




APPENDIX D

HEALTH AND SAFETY PLAN




APPENDIX D
HEALTH AND SAFETY PLAN

1.0 PURPOSE

To establish safe operating procedures and to assign responsibilities for decontamination of
potential explosively contaminated metallic range scrap utilizing a transportable Hot Gas
Decontamination (HGD) process in compliance with Department of Defense (DoD)
DIRECTIVE NUMBER 4715.11, Environmental and Explosives Safety Management on

- Department of Defense Active and Inactive Ranges Within the United States, 17 August 1999.

2.0 APPLICABILITY

This SOP applies to the HGD process IAW DoD Directive Number 4715.11 of ensuring the
long tem viability of DoD ranges while protecting human health and the environment while
promoting resource recovery and recycling. In the to the HGD process, the potential explosively
contaminated metallic range scrap is heated-up to 600°F for up to 6 hours or until all of the
explosives are eliminated.

3.0 RESPONSIBILITY

a. Each individual is responsible for personal compliance with the provisions of this SOP to
the degree and extent covered by his individual duty assignments.

b. The Project Manager or Health and Safety Officer is responsible for:

¢)) Maintaining a thorough knowledge of Range Operations Regulations
which are applicable to the range area being used.

2 Providing technical information for determining danger zones and
requirements for adequate protective equipment and personnel shelters.

3) Establishing and maintaining, at the range site and within the danger area, the
minimum number of operating and transient personnel required to operate safely
and efficiently.

4) Ensuring that the quantity of potential explosively contaminated metallic range
scrap at the site does not exceed the minimum amount required to conduct the
operations safely and efficiently.

5) Ensuring that all personnel are briefed daily prior to operations and are fully
cognizant of their respective duties.

(6) Ensuring that all personnel, visitors, and transient personnel wear the appropriate
personal protective equipment.

@) Halting operations when unsafe/hazardous conditions are discovered.

(8) Ensuring that all non-essential transients and visitors remain a safe distance from
the site during setup and execution.

)] Ensuring that all operating personnel are under cover in an approved shelter
during execution.

(10)  Ensuring all support groups associated with the operations thorough clean-up of
their responsible areas at completion.

D-1
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(11)  Briefing all personnel in regard to range control procedures.

(12)  Ensure that the propane tank, the generator and the toxic fumes generator are
properly shielded.

(13)  Ensure that the generator and the propane tanks are operated and maintained by
trained and certified personnel.

c. The Operator(s) are responsible for:

@))] For proper placement and handling of potential explosively contaminated metallic
range scrap at the site. '

2) Properly disposing of all suspect and unexploded ordnance before conduct of
operations.

d. Health and Safety Officer is responsible for:
(D) Determining and plotting danger zones.

2) Inspecting all initial range setups and periodically re-inspecting thereafter as
necessary.

3) Granting personnel clearances for all movement in the danger areas and granting
firing clearances for firing programs/operations.

“4) Halting operations in emergencies.
(5 Informing operators of unfavorable weather warnings.

6) Informing transients and visitors to the site during periods about actions to be
taken.

e. Immediate supervisors are responsible for providing and documenting training during
continuous operations under this SOP for supervised personnel involved in these
operations.

=h

Equipment Operators are responsible for:

(D) Ensuring that the proper MHE is used during the formation and teardown of the
scrap piles and the moving of the equipment.

)] Ensuring that the MHE is in good working condition.
4.0 PERSONNEL LIMITS

a. Operating personnel are restricted to the minimum number required to conduct operations
in a safe and efficient manner.

b. Only observers and transient personnel with an official interest will be permitted at the
site. Transient personnel will not participate in any part of the operation.

c. The total number of pefsohnel at the site during the HGD process (heat-up through cool
down) will not exceed the approved capacity of the instrumentation building or trailer.

5.0 SAFETY REQUIREMENTS
a. Industrial:

(1) All personnel (including all transients and visitors) will wear appropriate safety
shoes at all times.

D-2
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2) Personnel engaged in operations creating hand hazards will wear leather gloves.

3) Personnel engaged in operations near the generator while it is running will wear
appropriate hearing protection.

4) Personnel engaged in installation and removal of the thermal blankets will wear
appropriate personnel protection equipment (PPE). Specifics PPE will be
determined by the Health and Safety Officer, once the MSDS’s for the thermal
blankets are received.

(5) At least two 10-1b class ABC fire extinguishers will be readily available to
combat incipient fires.

b. Explosives:

ey Carrying flame-producing devices at the site is prohibited. Smoking is restricted
to approved designated areas.

) Handling and emplacing spiked coupons (if appropriate) will be performed by a
operators.

3) When handling spiked coupons contaminated with explosives, rubber or latex
disposable gloves will be worn.

©)) Any remaining unexploded ordnance will be removed.

c. Range:

(D Personnel must obtain personnel clearances from the appropriate range control
operator before entering range areas and cancel clearances upon leaving.

2) Personnel in the danger zone will be under cover in an approved bombproof or
shelter and in direct communication.

3) Road guards, flashing red warning lights, and/or barricades will be
posted as required by the Project Health and Safety Officer.

d. Environmental:

€)) In the case of a spill inside of a building, the following steps should be
taken:

(a) If the spilled item is hazardous to health:
1.  Leave the spill area.
2. Dial 911 and the installation Environmental Team.
3.  Seek medical attention, if necessary.
(b) If the spilled item is non-hazardous to health:
1 Contain the spill.

2. Clean up spill using proper absorbents and contact the installation
Environmental Team for disposal.

3. Iftoo large to contain, dial 911 and the installation Environmental
Team.

2) In the case of a spill outside of a building, the following steps should be taken:

D-3
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(a) Dial 911 and the installation Environmental Office.
(b) Small Spill (able to contain)

1.  If non-hazardous, clean up using proper absorbents.

2. Contact the installation Environmental Office for disposal.
(c) Large Spill (unable to contain).

1.  Secure the area.

2. Remain on-site until emergency personnel arrive.

e. Accident Reporting:

¢y Take care of personnel injury first.
2) Dial "911" for ambulance or other emergency assistance when needed.

3) Notify the immediate supervisor, the range control operator, and the installation
Safety Office as soon as possible.

€)) Follow accident reporting procedures.

6.0 PERSONAL PROTECTIVE CLOTHING AND EQUIPMENT
Safety glasses.
Spark-proof or electrical hazard safety shoes.
Gloves.
Ear plugs/muffs.
Coveralls (for handling thermal blankets).
Respirator (for handling thermal blankets).
Tyvek suits (possibly for handling thermal blankets).

7.0 BARRICADES AND/OR OPERATIONAL SHIELDS

Bombproofs, shelter, shields, warning signs, and related equipment.

8.0 FIRST-AID EQUIPMENT

One standard first-aid kit will be on hand at remote locations.

9.0 FIRE-FIGHTING EQUIPMENT

Two 10-1b class ABC fire extinguishers will be provided by crew personnel or supervisor of
the firing location.

10.0 OPERATING EQUIPMENT
Propane Tank for burner.

a

b. Generator with auxiliary diesel fuel tank.

c. One 2.5 million BTU/hour propane burner with controls.
d

. Surveillance cameras to monitor operations from a safe distance.

D-4
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e. Lights to monitor operations after dark.
11.0 EXPLOSIVES
Potential explosively contaminated metallic range scrap and spiked coupons.

12.0 PROCEDURES
The Health and Safety Officer will give a daily safety briefing.

After ensuring power and fuel to the propane heater are disconnected, the operator and crew
with appropriate MHE will form an 8’ high by 18" diameter circle of potential explosively
contaminated metallic range scrap. '

Instrumentation personnel will mount thermocouples, as required, on and in the range scrap
and perform a continuity check.

A layer of fencing wire, two to three layers of thermal blankets and a layer of chicken wire
will be placed over the pile of scrap. The layers of wire will be secured to the ground with
spikes.

A hole will be cut into the covering and install propane heater.
The propane lines will be attached to the burner.

A platform will be placed over the pile to accommodate emissions monitors. The emissions
monitors will be carefully placed on the platform and around the pile using ground guides and a
crane.

The burner will be connected to diesel powered electrical generator and the generator will be
started. Make sure that the auxiliary fuel tank is full.

The cameras and lights will be turned on.

All required personnel will retire to the instrumentation trailer and all vehicles and equipment

“will be moved to a safe location. Prior to startup, the operator will verify that all personnel are

under cover.
The burner will be remote started.

Once the last thermocouple was reached a temperature 120°F or less, the blanket will be
removed and the pile will be reused or torn down in the reverse order of this procedure.

13.0 ELECTRICAL STORMS

a. Operators will halt all explosive handling during the period of lightning threat. All
personnel will retire to an approved shelter/building when notified. Heating and cooling
of the scrap material will not be stopped during electrical storms.

b. Operations can resume after the specified time frame has passed.

c. The person in charge of operations must use good judgment and determine when to halt
and when to resume operations.

14.0 POSTING

A copy of this HASP and applicable changes or supplements will be posted at the site of the
operation.
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