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Definitions 
 
 
Accident - An unwanted transfer of energy or an environmental condition which, 

due to the absence or failure of barriers or controls, produces injury to 
persons, damage to property, or reduction in process output. 
 

Competent person -  One who is capable of identifying existing and predictable hazards in 
the surroundings, or working conditions which are unsanitary, 
hazardous, or dangerous to employees, and who has authorization to 
take prompt corrective measures to eliminate them.  
 

Controlled Area -  Any area to which access is managed in order to protect individuals 
from exposure to radiation and/or radioactive material.   
 

Emergency - An emergency is the most serious event and consists of any unwanted 
operational, civil, natural-phenomenon, or security occurrence, which 
could endanger or adversely affect people, property, or the 
environment. 
 

Permissible Exposure Limit -  The time-weighted limit for airborne concentrations that emp loyees may 
be exposed to as required by the OSHA standards. 
 

Radiological Area - Any area within a controlled area which must be posted as a radiation 
area, high radiation area, very high radiation area, contamination area, 
high contamination area, or airborne radioactivity area in accordance 
with 10 CFR 835.603. 
 

Qualified inspector -  One who has the necessary knowledge and experience to properly 
inspect equipment. 
 

Qualified person -  One familiar with the construction and operation of the equipment and 
hazards involved. 
 

Threshold  Limit Value -  The time-weighted limit for airborne concentrations that employees may 
be exposed to as recommended by the ACGIH. 
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1.  INTRODUCTION 
 
1.1  PURPOSE AND SCOPE 
 
The Vortec Waste Conditioning Demonstration Operational Plan is used to provide elements for 
directives, plans, and/or procedures relating to the conduct of operations at Vortec Corporation’s 
Waste Pretreatment and Conditioning Plant located outside the fence at the Paducah Gaseous 
Diffusion Plant in Paducah, KY.  This Operational Plan is focused for a Limited Demonstration 
activity; however, the plan also has direct application to plant operations when the plant becomes 
operational treating actual waste.  Note that the current contract provides services up to 
construction.  Operations will be contracted after construction. 
 
This Operational Plan provides information and procedures for operation of the Vortec Waste 
Conditioning and Conditioning Plant, as well as data management and reporting requirements. 
 
1.2 PROCESS DESCRIPTION 
 
The Waste Conditioning System begins with clean soils drummed in sealed metal barrels, prepared 
by Bechtel-Jacobs Company, LLC (BJC) and delivered to the Vortec facility for the limited 
demonstration project.  The drummed materials will be prepared in accordance with recipes 
outlined in the Test Plan.  The sealed drummed soils will be weighed and loaded into the Primary 
Shredder via the Manipulating Arm and Skip Hoist.  Materials will pass from the Primary 
Shredder to the Secondary Shredder to complete the drum shredding process.  Shredding should 
yield metal strips no larger than 2” by 6” and break down rocks, concrete and other objects for 
good metal separation, flow characteristics, and subsequent homogenization.  A Simplified Process 
Diagram is shown in Figure 1-1. 
 
Upon leaving the secondary shredder, the metal strips and drummed contents are delivered to a 
belt conveyor transporting and elevating the shredded materials to the Rotary Drum Dryer where 
moisture content will be reduced by contact with heated air and material homogenization will 
occur.  Dried and homogenized material discharge from the Rotary Drum Dryer onto a belt 
conveyor, which transports material to the conditioned soil loading subsystem.  At the head of the 
conveyor, a tramp iron magnet separates ferrous metals from the material stream.  Separated 
metals are discharged to an ST-90 box for DOE disposal.  The conditioned soil will discharge from 
the belt conveyer to the conditioned soil loading subsystem into ST-90 boxes for DOE disposal. 
 
Necessary process equipment ancillary to the waste pretreatment and conditioning plant include a 
dryer air heater system, a treatment subsystem for the dryer exhaust air stream, dust control 
subsystem, the propane subsystem, the compressed air subsystem, power and controls. 
 
The soil is assumed to contain up to 30% water by weight, and a rotary dryer will dry the soil to a 
free flowing condition.  Warm air from the dryer is passed through a cartridge filter dust collector 
and High Efficiency Particulate Air (HEPA) filters for control of particulate prior to discharge to 
the atmosphere.  The rotary dryer air heater operates on propane and is provided with its own air 
and fuel controls.  The drying air is heated as required to maintain moist air temperature leaving 
the dryer at minimum of 250o F.   
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The dryer operates under a slight negative pressure and is designed to minimize any air infiltration 
into the drying circuit.  The dryer feeding assembly and the discharge breaching are equipped with 
purged low-leakage seals.  Double gate airlocks provide the means for charging and discharging 
materials to and from the Rotary Dryer to keep the dryer air and dust collection air separated.   
 
All of the soil processing equipment (shredders and conveyors) have been designed to be enclosed 
and discharge to a dust control subsystem to eliminate fugitive dust emissions.  The dust control 
subsystem provides the capability to withdraw air from all of the soil processing equipment and 
filter it through a dust collector and HEPA Filter prior to discharge to the atmosphere.  The dust 
control subsystem consists of the ductwork, Nuisance Dust Collector/HEPA filter, blower, and 
stack.  The Dryer exhaust air is similarly vented through a dust collector and HEPA filter.  Both 
Dust Collectors (Nuisance and Dryer) and the Dryer HEPA filter are equipped with automatically 
controlled air pulse subsystems to clean the filter media.  In each unit, the dust removed from the 
filter media drops to a live bottom hopper where it is discharged to a pneumatic conveying system 
for delivery to the conditioned material loading subsystem.  In this manner, all potential dust 
sources during operation of the system are effectively controlled and fugitive losses are minimized 
or eliminated. 
 
The propane subsystem consists of the Liquid Propane Tank and ancillary equipment.  The 
propane subsystem delivers 7 MMBTU/hr of propane to the dryer air heater as required.  
 
The compressed air subsystem provides both instrument air and utility air to the plant.  It consists 
of a single stage rotary screw type compressor with air-cooled aftercooler, a heatless, 
regenerative, desiccant type air dryer and air receiver.  The subsystem is designed to provide 800 
scfm of compressed air at 125 psig with a -40oF dew point.  The compressor and dryer operate 
with manufacturer provided local control panels. 
 
To provide transportability and ease of installation, most equipment is skid mounted, meets 
Department of Transportation regulations, and uses flanged and/or hose connections.  The 
systems are designed for operation outdoors at temperatures below freezing. 
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Figure 1-1 Simplified Process Flow Diagram 
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2.  ROLES AND RESPONSIBILITIES 
 
2.1 VORTEC 
 
The following sections outline specific roles and responsibilities of Vortec Corporation. 
 
2.1.1 Administrative 
 
Vortec will perform all administrative functions required for the safe and efficient operation of the 
waste pretreatment and conditioning plant during demonstration testing and subsequent operational 
activities. This will include, but not necessarily be limited to, configuration and data management 
control, operation and maintenance, supervision, personnel hiring and scheduling, operation 
planning, plant operator and materials handling training, reports to the United States Department of 
Energy (DOE), and security within the waste pretreatment and conditioning plant site. 
 
2.1.2 Plant Operators 
 
Vortec personnel will perform the day-to-day operation functions of the waste pretreatment and 
conditioning plant. These personnel will include Site Manager who will serve as the Demonstration 
Test Manager, Plant Operations Manager, Plant Supervisor, Operators and Rovers for the 
systems within the plant, Material Handlers, and Maintenance personnel. Vortec personnel will 
train, or arrange for training from others including DOE, all personnel involved in plant operations 
and maintenance with respect to material waste handling, operating procedures, emergency 
procedures, health and safety procedures and security procedures.  Training imposed by PGDP 
will be conducted by PGDP.  Figure 2-1 shows the Vortec Waste Pretreatment and Conditioning 
Plant Organizational Table.  Position descriptions for all site personnel are in Appendix I. 
 
2.1.3 Waste Handlers  
 
Vortec personnel will be responsible for the handling of the surrogate waste material that the 
DOE/Paducah Gaseous Diffusion Plant (PGDP) delivers to the site as well as all other products 
and wastes generated within the site in accordance with applicable state, federal, and DOE 
regulations. The PGDP will deliver to an incoming surrogate waste receiving area only that 
surrogate waste material which Vortec requests. Upon delivery of the surrogate waste, Vortec 
personnel will verify that only material requested is received and will not open and inspect 
surrogate waste drums. Vortec will perform all material movement within the waste conditioning 
plant and will shred all drums received. Vortec will deliver processed waste materials from the 
waste conditioning process to outgoing staging areas. The PGDP will then pick up processed 
waste materials from the waste conditioning plant at the designated staging areas and transport 
the material off-site for disposal. Vortec will maintain documentation for all waste received, all 
wastes on the demonstration site and in process as well as all processed wastes removed from the 
waste-conditioning site.
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Figure 2-1 

Vortec Waste Pretreatment and Conditioning Demonstration Plant Organizational Chart 
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2.2 UNITED STATES DEPARTMENT OF ENERGY 
 
The PGDP will provide Vortec with the surrogate waste streams to be processed through the 
waste pretreatment and conditioning plant. Additionally, the PGDP will deliver surrogate waste 
which Vortec requests to a designated incoming waste receiving area in accordance with the 
procedures for waste delivery to the waste-conditioning site. 
 
The PGDP will pick up waste from the waste pretreatment and conditioning process at designated 
staging areas and transport the waste from the plant site for disposal. The PGDP will be 
responsible for the disposal of the waste removed from the waste-conditioning site. 
 
The PGDP will provide electrical and process water utilities to the waste pretreatment and 
conditioning plant site.  Wastewater is not generated routinely in the conditioning process.  No 
wastewater treatment is planned.  DOE will pickup wastewater that may be generated. 
 
The PGDP will conduct any training PGDP imposes upon Vortec. 
 
The DOE’s responsibilities also include: 
 

• Integration of the Bechtel-Jacobs Management Team efforts at the PGDP and 
 
• Development of agreements and negotiations with Vortec for the operation of the unit 

after the successful demonstration. 
 

• The DOE is responsible for Fire and Emergency Response. 
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3.  OPERATIONS PLAN 

 
 
3.1 Chapter 1 Operations Organization Administration 
 
A high level of performance in plant operations is accomplished by establishment of high operation 
standards, communicating the standards to the working level, providing sufficient resources to the 
operations, ensuring personnel are well trained, closely monitoring performance on operations, and 
holding workers and their supervisors accountable for their performance in conducting activities. 
 

3.1.1 OPERATIONAL POLICIES 
 
Operational Policies Procedures or other definitive documentation are policies that are applied for 
operations. These policies will specify goals and the means to achieve those goals. These 
documents will also provide for the types of controls necessary to implement policies.  Operations 
procedures support facility and DOE guidance for operations. Responsibilities for implementing 
these policies, including the responsibility of shift personnel, if applicable, will be clearly defined. 
Operations personnel should clearly understand their authority, responsibility, accountability, and 
interfaces with other groups.   
 
The following Vortec policies/procedures are applicable to operations of the plant and are included 
in Appendix K: 
 
Vortec Corporation Safety Policy 
QP1 Engineering and Design Control 
QP8 Procurement and Purchasing 
QP9 Government Contract Receiving, Inspection, and Miscellaneous Surveillance 
QP10 Performing Construction and Installation Surveillance Activities at Government 

Demonstration Plants 
QP11 Control of Non-conforming Conditions for Government Contracts 
QP12 Government Contract Demonstration Plant Installation Control 
QP13 Control of Government-Owned Property, Facilities, and Materials 
 
QDP211-9-001 Procedures for Plant Receiving, Inspection, and Maintenance Surveillance at 

the Paducah Kentucky Demonstration Plant 
QDP211-1-001 Instructions for Resolving Material Discrepancies and Deficiencies at the 

Paducah Kentucky Demonstration Plant 
QDP-211-0-001 Respiratory Protection Plan 
QDP-211-0-002 Chemical Hygiene Plan 
QDP-211-0-003 Personal Protection Equipment Plan 
QDP-211-0-004 Hazard Communication Program (HAZCOM)  
QDP-211-0-006 (Draft) Hot Work Permit Program 
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3.1.2 RESOURCES 
 
The operations supervisor will be provided with sufficient resources in materials and personnel to 
accomplish assigned tasks without requiring excessive overtime by the operations staff.  These 
resources include technical personnel needed to support the operations. The current staffing plan 
for the Limited Demonstration is shown in Table 3.1-1.  The Limited Demonstration Testing 
activity is planned for a 5-day 10-hour day operation.  During the Limited Demonstration, no 
radioactive or hazardous materials will be processing. 
 

Table 3.1-1 Limited Demonstration Operational Staffing 
 

Position Qty Filled By Assigned Station 
On Site Operational Personnel 
Control Room Operator 1 Vortec Control trailer 
Conditioning System 
Operator 

1 Vortec Process barrel loading 

Conditioning System 
Operator and Fork Lift 
Operator 

1 Vortec Barrel staging and storage.  ST90 box 
loading, removal and storage 

Conditioning System 
Operator 

1 Vortec Conditioned soil filling at ST90 boxes 

Plant maintenance 1 Vortec Maintenance area 
Total 5 
On Site Operational Support Personnel 
Site Operations Manager 1 Vortec Office Trailer 
Demonstration Test 
Manager 

1 Vortec Office Trailer 

Administration / CMA 1 Vortec Office Trailer 
Sampling and Testing 2 Vortec Laboratory 
QA Engineer 1 DOE Office Trailer 
Safety & Health Officer 1 DOE Office Trailer 
Environmental Compliance 
Engineer 

1 DOE Office Trailer 

Receiving/Shipping 
Operator & Material Control 

1 DOE Office Trailer 

Plant Security 3 DOE Office Trailer 
Total 12 
Off  Site Operational Support Personnel 
Chemical Engineer 1/4 Vortec Collegeville Office 
Process Engineer 1/4 Vortec Collegeville Office 
Mechanical Engineer 1/4 Vortec Collegeville Office 
Secretary / CMA 1 Vortec Collegeville Office 
Management 1 Vortec Collegeville Office 
Procurement 1/4 Vortec Collegeville Office 
Total 3 
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3.1.3 MONITORING OF OPERATION PERFORMANCE 
 
 
As described in Chapter 6, operating problems will be documented and evaluated.  Based on 
assessments of these problems, corrective actions will be taken to improve the performance of the 
operations department performance. Additionally, frequent direct observation of operations 
activities by supervisors and managers will occur. 
 
 

3.1.3.1 Safety and Operational Goals  
 
Goals will be auditable, measurable, realistic, and challenging. Meeting goals will require a definite 
set of actions or an action plan. The action plan will be developed with input from personnel 
involved in conducting operations, reviewed by the operations supervisor, and approved by plant 
management. The progress toward completing the action plan and achieving goals will be 
monitored periodically. An audit of performance relative to operating goals will be provided to 
facility management. This summary should include an explanation of performance and actions 
planned to improve future performance.  
 
Operating and safety goals will be set and used as motivators for improvement, not as ends in 
themselves. The purpose is not simply to meet a numerical goal; rather, the purpose is to improve 
and monitor operating performance. Meaningless goals (i.e., goals that are easy to meet with little 
action) will not be used.  
 
Safety and operational goals will be established for the following: 
 

Table 3.1-2 Safety and Operational Goals 
 

Item Goal Applicable to Ltd 
Demo 

Applicable to 
Operational 
Facility 

1 Minimizing the unavailability of safety systems x x 
2 Minimizing personnel errors x x 
3 As-Low-As Reasonably-Achievable (ALARA)  x 
4 Minimizing lost facility capability  x 
5 Minimizing the number of unscheduled facility 

shutdowns per year 
 x 

6 Minimizing the amount of overtime  x 
7 Achieving and maintaining complete staffing and 

training of shift positions 
 x 

8 Minimizing waste  x 

9 Minimizing the number of lighted annunciators 
 

 x 
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10 Minimizing loss productive time  x 
11 Minimizing lost time and other OSHA recordable 

incidents 
x x 

    

3.1.3.2 Inspections, Audits, Reviews, Investigations, and Self Assessments 
 
Inspections, audits, reviews, investigations, and self-assessments are a part of the checks and 
balances in an operating program. Line managers and supervisors will perform routine 
observations of personnel performing operating activities. Deficiencies identified will be 
documented, trended, and corrected. Also, other groups, such as quality assurance personnel, will 
periodically review and assess operation performance. These reviews can assist line managers 
and supervisors in identifying and correcting problems.  
 
 
3.1.4 Accountability 
 
Workers and their supervisors will be held accountable for operating performance. Personnel 
involved in significant or frequent violations of operating practices will be counseled, retrained, and 
disciplined, as appropriate. Supervisor performance appraisals and promotions will include an 
assessment of operating performance. 
 
3.1.5 Management Training 
 
Formalized supervisory and management training will include be provided as required. During the 
Limited Demonstration Test, existing Vortec personnel and experienced labor provided by DOE 
and USEC will be utilized. 
 
3.1.6 Planning for Safety 
 
Facility guidance exists which describes safety-preplanning requirements for all operational 
activities. A Construction Site Specific Health and Safety Plan (BFA-4110-904-002) has been 
issued and a Draft Operational Health and Safety Plan (BFA-41110-904-001) is being prepared.  
All operations personnel will be provided safety training as required. 
 
 
3.2 Chapter 2 Operational Practices 
 
Effective equipment monitoring is necessary to detect abnormal conditions or adverse trends so 
that the appropriate action can be taken before equipment malfunction occurs.  Notifying 
supervisors promptly of unusual or unexpected situations helps to ensure that proper attention is 
given to changing and/or off-normal conditions. 
 
It is the responsibility of the on-shift operating crew to safely operate the facility through 
adherence to operating procedures, technical specification or operational safety requirements, and 
sound operating practices.  The authority for operations is invested in the on-duty shift supervisor 
or site operations manager and transferred only through formal turnover to a qualified relief. 
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The on-duty supervisor or operations manager has authority and responsibility for all facility 
operations.  If a special test, evolution, or abnormal condition arises; facility personnel shall be 
made aware of their responsibilities and authority.  No individual is authorized to bypass or 
overrule the supervisor’s or operations manager’s operational judgment. Vortec Corporation’s 
management located in Collegeville, PA will resolve any conflicts. 
3.2.1 Status Practices 
 
The plant supervisor responsible for the facility will be promptly notified of all changes in facility 
status, abnormalities, or difficulties encountered in performing assigned tasks. Similarly, the 
operator will notify the plant supervisor of any unexpected situations. A daily status log will be 
maintained. 
 
3.2.2 Safety Practices 
 
Operations personnel will adhere to the requirements of the facility Operational Health and Safety 
Plan, BFA4110-904-001. To reduce the potential for injury, proper hearing, eye, head, foot, and 
respiratory protection will be worn in designated areas. Similarly, ladders or other approved means 
will be used to access equipment located in the overhead when permanent steps or catwalks are 
not available, thus minimizing the potential for accidents. Operators will not routinely climb or walk 
on facility components and insulation, because this could result in personnel injury or damage to 
equipment. Operators will exercise appropriate precautions when entering or working in or around 
energized panels or equipment.  
 
3.2.3 Operator Inspection Rounds  
 
Operator rounds will be of sufficient detail to ensure that the status of equipment is known. Each 
operator will conduct a thorough round of all areas within his/her responsibility, making appropriate 
equipment inspections at designated times at least once per shift. However, the plant supervisor 
may designate specific areas to be inspected less frequently because of adverse radiological (not 
applicable for the Ltd Demo Test) or equivalent personnel safety conditions, or more frequently if 
problems have been encountered. In these cases, the plant supervisor will specify an alternate 
inspection schedule. Plant security concerns will not override operator safety assessment duties. 
A round normally will be made early in the shift, before the operator attends to other duties, so 
that he/she can become familiar with the condition and status of equipment for which he/she is 
responsible. During the round, equipment will be inspected to ensure that it is operating properly 
or, in the case of standby equipment, that it is fully operable. In addition, the following activities 
should be conducted in conjunction with the tour: 

• The status of equipment (i.e., operating, standby, work in progress, or out-of-service) 
should be determined so that the operator will be best able to respond to problems he/she 
may face during his/her shift.  

• Components, such as electrical panels, alarm panels, auto-start standby equipment, and 
breakers should be inspected for abnormal or unusual conditions. Unexpected conditions 
such as equipment vibrations, unusual noises or smells, or excessive temperatures should 
be reported to the control room so that the plant supervisor will be aware of the conditions 
and be able to direct repairs, troubleshooting, or additional operator action, as necessary.  

• Equipment panel alarm light bulbs and annunciators should be periodically checked to 
ensure satisfactory operation of visual and audible abnormal condition indicators.  
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• Each operator should inspect all areas for which he/she is responsible and note any 
deficiencies that may be present. These deficiencies may include steam, oil, or water 
leaks; fire and safety hazards or radiological problems; seismic concerns such as open 
electrical panels and mobile objects; clogged floor drains; housekeeping or cleanliness 
problems; and building deficiencies such as inoperative lighting, roof leaks, or doors that do 
not close properly.  

Operators should take appropriate action to correct or report deficiencies noted during tours. 
Equipment deficiencies should also be documented in accordance with the facility maintenance 
work request system. 
 
3.2.4 Round Inspection Sheets 
 
A Round Inspection Sheet will be utilized to record key equipment parameters.  Round inspection 
sheets also facilitate operator turnover of equipment status and are an effective aid in the training 
and qualification of new operators.  
 
Round inspection sheets will be developed and approved by the operations manager.  They will 
include areas located within the particular shift position and important parameters for equipment. 
Where appropriate, equipment parameters will include maximum/ minimum values or expected 
operating ranges to enable operators to recognize abnormal readings quickly. Safety limits derived 
from Technical Specifications or Operational Safety Requirements should be highlighted. 
Equipment should be listed on round sheets in the same order that it would be encountered during 
a normal tour of the operating station, and the round sheets should include a narrative section.  
 
Operators will use the narrative section to document major evolutions, causes of abnormal 
conditions, and actions taken to correct abnormal conditions. A narrative logbook may be 
substituted for the narrative section on the round sheet. Data will be recorded on round sheets at 
the times specified by the operations manager. When round sheet data are not obtained within one 
hour of the specified time, the actual time the data were obtained should be noted on the round 
sheet.  
 
Parameters exceeding the specified maximum/minimum values will be circled or otherwise 
highlighted on the round sheet and promptly reported to the control room and/or the operations 
manager. The causes of abnormal indications will be promptly investigated with the plant 
supervisor becoming involved as appropriate. A supervisor will review the round sheet data on 
each shift to identify trends or abnormal readings and to verify that data have been properly 
recorded  
 
To ensure that comprehensive tours continue to be conducted, supervisory personnel will 
periodically monitor operator rounds as necessary and perform periodic inspections of equipment 
and areas not listed on the round sheets 
 
 
3.2.5 Personnel Protection 
 
Operations personnel should be appropriately qualified to follow good personnel protection 
practices to maintain personnel exposure as low as reasonably achievable (ALARA) to radiation 
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(DOE 5480.11) (not applicable to the Ltd Demo Test), chemicals, electromagnetic fields, toxic 
materials, or other personnel hazards. In particular, operations personnel will observe the following 
requirements: 

 
a. Operators will adhere to all posted personnel protection requirements and observe proper 

practices and precautions while in controlled areas.  
 

b. Operators will correctly utilize appropriate monitoring instruments when required.  
c. Operators will be cognizant of their own exposure levels and take appropriate action to 

minimize exposures.  
 
d. Operators will be knowledgeable of the proper use of radiation work permits (not 

applicable to the Ltd Demo Test), safe work permits, or inhalation limits, where 
applicable.  

 
e. Operators will promptly report protection deficiencies and hazards to the control personnel 

and/or appropriate protection personnel. In addition, operators should take appropriate 
immediate actions to reduce or correct the hazards. 

 
f. Appropriate protection personnel should be informed prior to activities that have a 

potential to significantly change conditions in the facility.  
 
The operations manager will periodically review exposure trends of operating personnel under 
their supervision. Emphasis will be placed on determining the adverse factors that contribute to 
personnel exposures and minimizing those factors to keep exposures as low as reasonably 
achievable. 
 
3.2.6 Response to Indications  
 
Operators should believe instrument readings and treat them as accurate unless proven otherwise. 
Ignoring an unusual reading because the operator believes an instrument is faulty can cause 
abnormal conditions to be undetected.  Prompt action should be taken to investigate the cause of 
abnormal or unexpected indications so that prompt corrective action can occur. When 
malfunctioning or inaccurate instruments are discovered, they will be appropriately identified to 
prevent subsequent confusion, and instrument and control personnel should be notified to effect 
repairs. In situations of operator doubt, operators should be instructed to achieve facility, 
personnel, and environmental safety above facility production. 
 
3.2.7 Resetting Protective Devices 
 
When protective devices trip (e.g., circuit breakers, fuses, reactor protection channels where 
multi-channel logic exists), an attempt should be made to understand the cause of the trip before 
the device is reset. Before action is taken, an operator will ensure no abnormal condition exists 
that would preclude reset.  The operations management will provide the appropriate guidance so 
that tripped protective devices will be properly addressed.  Facility-wide protective device trips 
and unplanned forced shutdown require a thorough investigation in accordance with the guidance 
of Chapter 6. 
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3.2.8 Load Changes 
 
The plant supervisor or the control room operator will approve all power or process rate changes. 
However, the operator could decrease load or rate without approval, if necessary, to respond to a 
facility emergency situation in accordance with the facility's emergency procedures.  
 
3.2.9 Authority to Operate Equipment 
 
The operations manager directs the overall operation of the facility.  Operations management will 
ensure that only trained and qualified personnel operate plant equipment.  In general, the operator 
and the operations manager should be aware of all activities affecting equipment.  The operations 
manager will specify those general activities that may normally be performed without informing 
the supervisor and will amplify these specifications as appropriate. Examples of such activities are 
pumping certain sumps (plant equipment operators) and the routine minor adjusting of controls 
necessary for maintaining stable process conditions. However, non-routine operation of controls 
will not be made without specific approval of the plant supervisor.  In addition, during 
emergencies, operators may take necessary immediate actions required to ensure personnel, plant, 
and environmental safety without obtaining prior approval; however, the plant supervisor should be 
promptly informed of these actions.  Operators will be instructed that plant safety should be 
achieved over facility production for off normal and emergency facility conditions. 
 
 
3.2.10 Shift Operating Bases 
 
The operating base is the facility area where an operator returns when he is not performing in-
plant duties. An operating base should be established for each shift position. Each operating base 
should be equipped with appropriate office equipment for the operator to maintain necessary 
procedures and references and to conduct administrative duties, and necessary communication 
equipment should be available at the operating base. Shift turnovers should be conducted within 
those facility areas assigned to the operations department and typically at the operating base. An 
operating base should be located at a convenient place within the area of responsibility for that 
shift position.  
 

3.2.11 Potentially Distractive Written Material and Devices 
 
Written material that does not relate to operation and entertainment devices (such as radios, 
televisions, tape players, and computer games) are prohibited from use by on-duty operations 
personnel in order to minimize distractions from their responsibilities. Written material and 
entertainment devices are not to be brought to work stations. However, operators may read 
training bulletins, technical manuals, or operating experience information or review other written, 
audible, or visual materials that relate to operator duties. Judgment will be used to ensure the 
operators' primary duties are not compromised. The operations manager will provide guidance to 
the shift crews for the use of potentially distractive materials and devices.  
 
 
3.3 Chapter 3 Activities in Controlled Areas 
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The control room is the most critical facility operating base and the coordination point for all 
important facility activities.  Therefore, activities in the control room must be businesslike, and a 
professional atmosphere conducive to safe and efficient operation must be maintained.  Control 
room access will be limited so that operators will not be distracted from properly monitoring 
facility parameters. 
 
3.3.1 Controlled Area Access 
 
Controlled area access is limited to those persons on official business only.  Access to these areas 
is normally restricted to persons who need to be in the area.  Only the plant supervisor or 
operations manager may grant entry to these areas.  
 
The principal controlled areas for the Waste Processing Plant are the control room, barrel 
loading/shredding area, and processed waste discharge area.  See Figure 3.3-1 for the Control 
Area Site Map and Table 3.3-1 for the Site Controlled Zone List. 
 
Facility activities in controlled areas will be conducted in a manner that maintains safe and reliable 
operation. Site access will be limited to those persons on official business. Vortec Corporation will 
consider all other persons as visitors, unless the Site Manager classifies them otherwise; all visitors 
will require an escort. Vortec Corporation will conduct appropriate site access training for visitors 
at the facility. 
 
Vortec will keep all sign-in/sign-out logbooks at the site office trailer; sign-in/sign-out is mandatory 
for all personnel and visitors. The Site Manager must be able to account for all personnel on the 
site; therefore, an accurate count of all individuals at the facility must be maintained. 
 
The plant control area will consist of the entire area inside the fenced project boundary. 
Employees and individuals within the fenced area must comply with the previously mentioned 
procedures. Some areas inside the control area may also be determined as Hazardous Operations 
depending upon the location and current status of operation. Other areas of control awareness 
include those near the Programmable Logic Controller (PLC). These areas will have limited 
access, which the Site Manager will determine. 
 
 
3.3.2 Professional Behavior 
 
Professional behavior should be displayed in controlled areas at all times.  Only activities essential 
to supporting operation and activities authorized by management are permitted.  Distracting 
activities (such as radio listening, game playing, and horseplay) are prohibited.  Non-job 
discussions should be minimized as not to interfere with conduct of the shift or monitoring of key 
parameters.  
 
 
3.3.3 Monitoring of the Main Control Panel 
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Operators need to be alert and attentive to control panel indications and alarms.  Frequent 
monitoring of control panels needs to be accomplished so that prompt action can be taken to 
determine and correct cause of abnormalities. 
 
 
3.3.4 Control Ope rator Ancillary Duties 
 
The plant supervisor should take caution not to assign duties that would interfere with an 
operator’s ability to monitor facility parameters.  The administrative workload of operators 
responsible for monitoring and operating a control board should be minimized. 
 
 
 
 

Table 3.3-1 Site Controlled Zone List 
Use this list with Figure 3.3-1 Paducah Control Area Site Map 

 
Location Zone Description Controlled Area Reason for 

Control 
NW Lot A General Area (Open Property) No  

B General Area (Open Property) No  Propone 
Storage Area 

B1 Propane Storage Tank (Fenced) Yes Hazardous Area 

C General Area (Open Property) No  Center Lot 
C1 Propane Delivery Truck 

(when at filling station) 
When Propane 

Delivery Truck at 
Filling station 

Hazardous Area 

D General Area (Open Property) No  

D1 Full Clean Drum Storage No  

D2 Full Contaminated Drum Storage No  

NE Lot 

D3 Empty ST-90 Boxes No  

E General Area (Open Property) No  SE Lot 

E1 ST-90 Box Storage with processed 
waste 

No  

F General Area (Open Property) No  

F1 Pad 1, Shredding Tower Yes Hazardous Area 

F2 Pad 3, Dust Collection When removing 
and replacing 

filters 

Hazardous Area 

F3 Pad 3A, Rotary Dryer, Air Heater, 
Dryer Inlet Tower 

No  

Processing 
Lot 

F4 Pad4, Treated Soil and Metal 
Collection 

Yes Hazardous Area 
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 F5 Operations Trailer Yes Operational Safety 
SW Lot F General Area (Open Property with 

concrete pads) 
No  
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Figure 3.3-1  Paducah Control Area Site Map 
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3.3.5 Operation of Control Area Equipment 
 
Only personnel specifically authorized by the administrative procedures of the operations 
department are permitted to operate control area equipment.  When trainees operate said 
equipment, the operator who normally performs the operations must supervise them.   
 
 
3.4 Chapter 4 Communication Systems  
 
Audible communications are used to transmit operating and emergency information within the 
facility.  Oral (face-to face), telephone, radio, public address (page) announcements, sound-
powered telephones, and special sounds (horns and bells) are examples of audible 
communications. 
 
Only oral, two-way radios, and vibrating personal pagers will be utilized to communicate with 
operating personnel during operations. 
 
3.4.1 Emergency Communications Systems  
 
The Operations Manager shall define a personal contact list with persons dedicated to emergency 
notifications.  The current communications systems planned for the Limited Demonstration Facility 
is oral, two-way radios, and vibrating personal pagers.   
 
In an emergency, effective and rapid communication will be maintained among all elements of the 
emergency response and control organization and throughout the site. During non-emergency 
situations, communications will be maintained to efficiently utilize the Vortec operation system. 
 
The PGDP will maintain telephone lines to the Vortec site. These telephone lines will be utilized 
for operation and for emergency communications. 
 
Plant and operational emergency telephone listings will be posted near all telephones and routinely 
updated. The PGDP emergency number is 333. Non-emergency communication with the Plant 
Shift Superintendent (PSS) will be conducted on the 6211 line (441-6211 on a cellular phone). 
 

3.4.1.1 Plant and Local Emergency Signals 
Plant and local emergency signals and their descriptions are shown in Table 3-1. All personnel 
should be familiar with these signals and know the proper action to be taken. Visitors to the site 
must not be left unattended, and must be easily identifiable during an emergency. Plant personnel 
will look for visitors during an emergency, and escort them to the proper area. 
 
The Vortec Site Office Trailer will maintain one hand-held air horn and one back-up air horn. As 
with the Cascade Buildings and local alarms, three blasts from the air horn indicates that 
immediate communication is necessary and requires that all personnel report to the Vortec office 
trailer. A single short blast from the air horn does not represent an emergency, but does indicate 
that communications are necessary and personnel should report to or call the office. 
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Table 3.4-1. Paducah Gaseous Diffusion Plant Facility and Local Emergency Signals 

 

Signal Sound Response 

THE ATTACK 
WARNING 

Intermittent 
2-second 
blast of 
plant horns 

This sound means an air attack or tornado is imminent. 
When you hear this warning, seek shelter in the nearest 
take-cover area. 

THE ALERT 
SIGNAL 

Continuous 
blast of plant 
horns 

The alert signal means that possible emergency conditions 
exist. Evacuate the building and follow directions given over 
the plant public address and radio systems. 

THE EMERGENCY 
RADIATION 
SIGNAL 

Continuous 
blast of 
special 
high-pitched 
whistle 

Upon hearing this sound, rapidly leave the area and report 
immediately to your designated assembly point. 

THE COMMUNITY 
WARNING SIREN 

Continuous 
wail of off-
site sirens 

This sound indicates a condition at PGDP may affect both 
the plant and surrounding community. It currently means to 
take shelter in place and listen to your Emergency 
Broadcast System for further instructions. 

The information listed below is for information only.  No action is required by personnel working at 
Vortec Corporation’s Paducah waste pretreatment and conditioning plant which is outside the PGDP 
fenced area 

CASCADE 
BUILDINGS AND 
LOCAL ALARMS 

Three blasts 
of building 
horns or 
howlers 

Upon hearing three blasts of horns or howlers, contact or 
report to your designated control room. 

BUILDING 
EVACUATION 
C-100, C-360, C-710, 
AND C-720 

Continuous 
blast of 
building 
horns 

This sound means evacuate the building and follow 
instructions of the plant emergency director as given over 
the plant public address and radio systems. 

THE C-720 LOCAL 
EMERGENCY 
SQUAD 

One 10-
second blast 
of building 
siren 

This sound calls for the assembly of the C-720 local 
emergency squad. 

 
 

3.4.1.2 General Emergencies 
 
All emergencies are to be immediately reported to the PGDP’s PSS via the fastest route possible.  
This could be by telephone, by radio, or an emergency call box if one is in the area.  Emergency 
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numbers are listed in Table 3-2 and 3-3.  All fire, medical, and security emergencies will be 
reported immediately to the PSS office for emergency response.  C-103, DOE Site Office facility, 
is the designated safe haven for severe weather hazards.  Announcements over the radio of the 
National Weather Service issuance of a severe weather storm or tornado watch will dictate the 
need for personnel on the site to immediately evacuate to the safe haven if time and conditions 
allow.  The location and route to this safe haven will be posted in the construction trailer. Other 
general emergency will have personnel stage in Lot A or Lot B as shown in Figure 3.4-3.   

 

Table 3.4.2   Paducah Plant Emergency Numbers 
 
 

Contact Location Phone No. Radio Call Sign 
PGDP Plant Shift 
Superintendent  

C-300 Emergency: 333 or 334 
Non-emergency: 6211 

Alpha-one 

Ambulance C-200 Emergency: 333 Alpha-one 
Fire C-200 Emergency: 333 Alpha-one 
Guard Shift 
Personnel 

C-200 Emergency: 333 
Non-emergency:  6246 

Alpha-one 

 
 
 
 

3.4.1.3 Medical Emergencies 
 
If an injury occurs to any person and there is an individual on-site who is trained in First Aid and 
CPR, then this person will render first responder aid if it is within their capabilities to do so.  If the 
injury is outside their capabilities then the PSS shall be called to coordinate ambulance response.  
If any injury is life threatening then the PSS shall be called immediately.  If the PSS cannot 
respond immediately, then the PSS will ensure that a local Emergency Response Team with 
whom a mutual aid agreement exists will provide a response. Injuries or illnesses not requiring 
immediate medical attention from PGDP should seek medical help from a local physician or 
hospital.  Figure 3.4-2 shows a map showing the route to Lourdes Hospital in Paducah.  When 
time permits, notify the operations manager and the plant supervisor, consideration for the health 
and safety of the injured employee comes first. 
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Figure 3.4-1 Vortec Site Location at PGDP  
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Figure 3.4-2 – Emergency Route to Lourdes Hospital 
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Figure 3.4-3 – Site Emergency Evacuation Staging 
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3.4.1.4 Emergency Equipment 
 
A fully stocked first aid kit, in a weatherproof container, will be maintained on site in the Site 
Operations Trailer.  The contents of the first aid kits will be inspected weekly by the Safety and 
Health Officer (SHO) to ensure that any expended items are replaced.  Records will be kept of 
the weekly inspection. Eyewash stations and/or emergency showers will be provided within the 
work area where personnel may be exposed to corrosive materials, or when a Material Safety 
Data Sheet (MSDS) calls for them.  The equipment will be maintained in accordance with 
American National Standard Institute (ANSI) and manufacturer’s instructions.  Appropriate class 
and size fire extinguishers, as determined by the SHO, will be located on the job site adjacent to 
gasoline powered equipment and other appropriate location (e.g. cabs of powered industrial 
vehicles, refueling stations, welding and cutting locations, etc.).  Portable fire extinguishers shall be 
placed on stands, chained to carts, or mounted on a wall or post.  Fire extinguishers will be 
inspected monthly by the SHO. Current annual and monthly service maintenance tags will be 
maintained on fire extinguishers.  
 

Table 3.4-3   Paducah Local Area Emergency Numbers 
 

Contact Phone # 
West McCracken County Fire Department 911 

Lone Oak Fire Department 911 

City of Paducah Fire Department 911 
Angel of Mercy Ambulance Service 911 
Lourdes Hospital Emergency Room 444-2150 
Western Baptist Hospital Emergency Room 575-2180 
Kentucky Disaster & Emergency Services (DES) 911 
Kentucky State Police, Post 1 444-8228 
McCracken County Sheriff’s Department 911 or 444-4719  
Welborne Baptist Hospital 812-426-8000 
Vanderbilt University Hospital 615-322-3211 

 
 
3.4.2 Public Address System 
 
There is no public address system currently installed in the Limited Demonstration Facility. 
Procedures for use of the public address system will be defined prior to initiation of the system. 
 
3.4.3 Contacting Operators  
 
Since the operating facility is small in nature, the methods of communicating with operational 
personnel are by oral, two-way radios, and vibrating personal pagers.  When contacting operators, 
a distinction between routine and emergency notification shall be stated. 
 
3.4.4 Radios 
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Radios are not permitted in areas where electronic interference with plant equipment might result. 
 
No restrictions for radio use are currently required.  The operations manager will assign each 
radio to operation personnel. 
 
During an emergency, communications will generally occur through two-way radios. A two-way 
radio will be available at all times at the administration office trailer to call in any emergency 
situations.  
 
The radio call sign for an emergency is “ALPHA 1.” 
 
The call for help will allow direct communications with the PGDP PSS who is the Plant 
Emergency Director; the PGDP PSS will be located in the C-300 Building. In addition, the radio 
will be monitored during all emergency situations within the PGDP and at the Vortec facility. 
 
Vortec operation personnel will utilize hand-held radios, as necessary, for the day-to-day operation 
of the facility. Plant Shift Superintendent will assign radio call signs on the Maintenance Network.   
During any Vortec or PGDP emergency, non-emergency communications are not allowed on the 
radio. 
 
 
3.4.5 Abbreviations and Acronyms  
  
Only abbreviations and acronyms from Table 3.4-2 are approved for facility communications.  The 
Plant Manager must approve additions to this list. 

 

Table 3.4-2 Abbreviations and Acronyms 
 
Abbreviation /Acronym   Definition 
 
AC  Alternating Current 
ACGIH  American Conference of Governmental Industrial Hygienists 
AIHA   American Industrial Hygiene Association 
ALD  Analytical Laboratory Department 
ALRA  As low as reasonably achievable  
ANSI  American National Standard Institute 
APC  Air Pollution Control 
ASME  American Society of Mechanical Engineers 
ASTM  American Society for testing Materials 
BJC  Bechtel Jacobs Company, LLC  
CFR  Code of Federal Regulations 
CHO  Chemical Hygiene Officer 
COC  Chain of Custody 
CPR   Cardiopulmonary Resuscitation 
CWA  Clean Water Act 
dBA   Decibels Average Weighted 
DC  Direct Current 
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DCC  Design Change Control 
DDNO  Danger – Do Not Operate 
DES  Disaster & Emergency Services 

Table 3.4-2 Abbreviations and Acronyms (Continued) 
 
Abbreviation /Acronym   Definition 
 
DLR  Demonstration Lot Request 
DOE  United States Department of Energy 
DOT  United States Department of Transportation 
E&WM  Environmental and Waste Management 
ECR  Engineering Change Request 
EM&EF Environmental Management and Enrichment Facilities 
ENGR  Engineer 
EPA  Environmental Protection Agency 
EPP  Environmental Protection Program 
Ft. or ft. Feet 
HASP   Health and Safety Plan 
HAZCOM Hazard Communications  
HAZMAT Hazardous Materials 
HEPA  High Efficiency Particulate Air (filter) 
Hr. or hr. Hour 
HSC  Vortec Health & Safety Coordinator 
IH  Industrial Hygiene 
In. or in. Inches 
KPDES  Kentucky Pollution Discharge Elimination System 
KV  Kilovolts 
M&TE  Measurement & Test Equipment 
MOA  Memorandum of Agreement 
MOU  Memorandum of Understanding 
LMES   Lockheed Martin Environmental Services 
LMUS   Lockheed Martin Utility Services 
LOTO   Lockout/Tagout 
MMBTU Million British Thermal Units 
MSDS   Material Safety Data Sheet 
NEC   National Electrical Code 
NEPA  National Environmental Policy Act 
NETL  National Energy Technology Center 
NFPA  National Fire Protection Association 
NIOSH  National Institute for Occupational Safety and Health 
NPDES  National Pollutant Discharge Elimination System 
NRC  Nuclear Regulatory Commission 
OJT  On-the-Job Training 
OM  Operation and Maintenance 
OSHA  Occupational Safety and Health Administration 
OSR  Occupational Safety Report 
PET  Proficiency Environmental Testing 
PCBs  Polychlorinated biphenyls 
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PGDP  Paducah Gaseous Diffusion Plant 
PIP  Performance Improvement Process 
PLC  Program Logic Control(ler) 
PM  Program Manager 
PO  Purchaser Order 

Table 3.4-2 Abbreviations and Acronyms (Continued) 
 
Abbreviation /Acronym   Definition 
 
PPE  Personal Protective Equipment 
ppm  Parts per million 
PR  Purchaser Request 
PSS  Paducah Gas Diffusion Plant Shift Superintendent 
POM  Plant Operations Manager 
QA   Quality Assurance 
QA/QC  Quality Assurance/Quality Control 
QAPP  Quality Assurance Project Plan 
RCRA  Resource Conservation and Recovery Act 
RFD  Request for Disposal 
SAR  Safety Analysis Report 
SE  Safety and Environmental 
SHO  Safety Health Officer 
SOP  Standard Operation Procedure 
SWRV  Surrogate Waste Receipt Verification 
VSM  Vortec Site Manager 
TCLP  Toxicity Characteristic Leaching Procedure 
TLV  Threshold Limit Value 
V  Volt 
VPDP  Vortec Paducah Demonstration Plant 
WBGT   Wet Bulb Globe Temperature 
WRV   Waste Receipt Verification 
 
3.4.6 Oral Instructions and Informal Communications  
 
Oral instructions must be clear and concise.  The supervisor or person issuing instructions shall 
ensure the recipient understands the instructions by whatever means necessary.  Instructions 
involving operation of equipment shall be followed with written instructions with a copy filed with 
the operations manager. 
 
 
3.5 Chapter 5 Training Procedures 
 
On-shift training is that portion of an operator qualification program where the trainee receives 
training within the environment and with as much hands-on experience as possible.   
 
3.5.1 Adherence to Training Programs  
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On-shift training should be conducted in accordance with training programs that specifically 
identify items the trainees must accomplish on shift.  The knowledge items should be defined as 
well as what the trainee must do.  Both the instructor and the trainee should understand what is 
required for each training item. 
 
 
 
 
3.5.2 On-shift Instructor Qualification 
 
Qualified operators shall conduct on-shift training.  This may require the successful completion of 
appropriate instructor training for on-shift training.  The operations manager selects on-shift 
training instructors.  A list of on-shift training instructors will be maintained by the operations 
manager and made available as required.  
 
3.5.3 Qualified Operator Supervision and Control of Trainees 
 
Whenever trainees operate equipment, a qualified operator serving as an on-shift instructor should 
observe the trainee to ensure the trainee does not make an error that could adversely impact the 
facility. 
 
The instructor should always monitor the trainee closely and remain in a position to intervene or 
assume control if necessary. 
 
When trainees record equipment parameters on official round sheets (as opposed to practice 
round sheets) or logs, the on-shift instructor should verify that the recorded information is correct.  
In addition, the trainee and the on-shift instructor should discuss any out-of-specification readings 
and the consequences of allowing such trend to continue.   
 
3.5.4 Operator Qualification Program Approval 
 
The Operations Manager will approve any operator qualification program.  For operating positions 
requiring certification, qualifications should be based on one-to-one instruction at that station. 
 
3.5.5 Training Documentation 
 
All completed training will be formally documented in writing or with a certificate provided to the 
trainee and a copy filed with training records.  Classroom requirements and written examinations 
results will be documented and filed with training records. 
 
3.5.6 Suspension of Training 
 
Trainee operation of equipment shall be immediately suspended during anticipated or abnormal 
events, accident conditions, or whenever operations personnel or the on-shift instructor believes 
suspension is necessary to ensure safe and reliable facility operation.  During abnormal or 
accident conditions, trainees should provide assistance at the discretion of the qualified operator. 
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If suspension of training occurs, the shift supervisor shall be notified in writing with the reasons for 
suspension.  The written data will be filed with training records. 
 
3.5.7 Maximum Number of Trainees 
 
The shift supervisor will determine the maximum number of trainees allowed to simultaneously 
participate in any particular training evolution.  A maximum limit for trainee-to-instructor ratio 
should be considered to permit the most effective instructions to the trainee and ensure that having 
too many trainees at once does not distract the instructor. 
3.6 Chapter 6 Investigation of Abnormal Events 
 
An established and thorough review process will ensure that all significant aspects of an abnormal 
event are identified, investigated, and resolved.  In addition, the investigation of "near miss" 
situations can identify detrimental conditions that, if left uncorrected, can impact safety and 
operations. 
 
The plant supervisor has overall responsibility for the event investigation process.  However, the 
shift supervisor may delegate specific investigative tasks to other personnel as appropriate. 
 
 Investigator qualifications should be established to ensure competency in technical aspects of 
operation and investigative techniques.  The credibility of the investigation process will depend 
heavily on the credibility of the event investigators. 
 
Two important products of the event investigation are the identification of the root cause and 
assignment of corrective action to prevent recurrence. 
 
The abnormal event investigation is needed to thoroughly investigate abnormal events, verify the 
proper operation of equipment, identify the root cause of events, ensure all necessary notifications 
are completed, comply with DOE requirements, and ensure appropriate corrective action steps are 
established to minimize the chance of the event recurring.  Operations personnel should recognize 
this need as well as their obligation to assist in performing thorough investigations. 
 
 
3.6.1 Events requiring Investigation 
 
Events that occur in the facility and adversely affect operations, personnel safety, or DOE 
requirements (DOE 5000.3A) should receive a thorough investigation.  The following conditions 
and situations should require an investigation: 
 
a.  Design limits are violated (Tech Specs, Operational Safety Report (OSR), Safety Analysis 
Report (SAR), or other limits). 
 
b.  Facility system performance is unusual, abnormal or unexplained. 
 
c.  Facility safety conditions are abnormal or unexplained. 
 
d. Safety or system features are improperly positioned. 
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e.  Reportability to DOE or other agencies (e.g., EPA) is appropriate. 
 
f.  An unplanned shutdown or significant loss of operation occurs: 
 
g.  A procedural violation or personnel error occurs that caused or could have caused serious 
personnel injury or equipment damage or could have affected facility safety. 
 
h.  Equipment failure occurs that could affect facility capability or safety. 
 
i.  Radiological or toxic material limits are exceeded or radioactive or toxic material is 
lost/released. 
 
j.  Actual or attempted sabotage is suspected. 
 
k.  Chemistry or process parameters are out of specification or indicate unexplained trends. 
 
l.  A department head or the facility safety review committee deems an investigation is 
appropriate. 
 
m.  Loss of Special Nuclear Material. 
 
n.  Repetitive problems occur. 
 
The above list is not intended to be all-inclusive.  At the discretion of the operations manager (or 
other appropriate department head), other specific events should receive a formal investigation. 
 
"Near miss" situations should also receive a formal review at the discretion of the responsible 
supervisor.  It is important to review "near miss" situations to uncover aspects of the situation that, 
if not identified and corrected, can cause recurrence of the event, possibly with more serious 
consequences.  A "near miss" situation is one in which an inappropriate action occurs (or a 
necessary action is omitted) but is detected and corrected before an adverse effect on personnel 
or equipment results. 
 
3.6.2 Investigation Responsibility 
 
The plant supervisor is responsible for event investigations.  He/she may delegate specific 
investigations or portions of investigations to other personnel. Examples of specific tasks of an 
investigation that may be delegated include gathering necessary records, conducting interviews, 
recommending restart following an incident, and determining the long-term corrective action to 
prevent recurrence. However, the overall responsibility for the consistency and thoroughness of 
event investigations should be the responsibility of the operations manager. 
 
3.6.3 Investigator Qualification 
 
The credibility of the investigative process is highly dependent upon the knowledge and experience 
of the individuals performing the investigation.  It is important that individuals performing an 
investigation be technically knowledgeable and well respected by the facility staff.  Additionally, 
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investigators should not have a bias or a vested interest in the results of the investigation.  
Investigators should be trained in facility systems and operations and other major disciplines 
appropriate for the event under investigation.  Additionally, investigators should be trained in 
techniques for conducting an investigation.  This can include training in areas such a root-cause 
determination, diagnostics for plant events, interviewing techniques, and factors affecting human 
performance. 
 
3.6.4 Information to be Gathered 
 
Sufficient data must be collected to allow the event investigators to perform a reconstruction and 
analysis of the event.  An individual should be assigned responsibility for collecting the required 
information and assembling the information for review.  It is important to collect the necessary 
information as soon as possible after the event.  This will minimize the possibility of losing 
information or that observers of the event will be unavailable.  Information should be gathered in 
the following areas: 
 
a.  Initial facility conditions. 
 
b.  Statements of operators and personnel involved in the event  (this should be permanently 
recorded). 
 
c.  Pertinent computed printouts (post-trip log sequence of events) and strip charts. 
 
 d.  Pertinent documentation (such as operator logs, radiation work permits, chemistry logs, and 
radiological surveys) as required establishing conditions prior to and during the event. 
 
As listed above, statements of operators and facility personnel involved in the event should be 
obtained.  This item is particularly useful because personnel observing or participating in an event 
can provide insights into the facility response during the event and into actions leading up to the 
event that would not be available from strip charts or other hard-copy data.  Methods for 
collecting this information can vary; however, the event investigation containing relevant 
information should be permanently recorded for future reference. 
 
When collecting hard copy (such as strip charts), it is important to annotate the data with its 
source, chart speed (if applicable), and a time mark to aid in coordinating the data during the 
reconstruction of the event.  The collection of data should not interfere with the continued 
operation of the facility.  Temporary interference should occur only if necessary to understand the 
event. 
 
3.6.5 Event Investigation 
 
Upon completion of the data collection, a structured review of the abnormal event should occur.  
The format of the investigation will depend upon the significance of the event.  Each event 
investigation should include the following steps, with emphasis placed on each individual step 
depending upon the severity or potential consequences of the event. 
 

3.6.5.1 Event Reconstruction 
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The abnormal event should be reconstructed using the collected information.  When applicable, 
this is best accomplished using the sequence of events recorder printout as a basis. 
If the sequence of events printout is not available (or not applicable) or if the abnormal event was 
not of sufficient magnitude or nature to impact the sequence of events recorder, then a 
chronological listing of events should be developed.  It is desirable to include the personnel 
involved in the event in the reconstruction process. 
 

3.6.5.2 Event Analysis and Evaluation 
 
Once the facts of the event have been established, the event should be analyzed to determine the 
response of equipment and involved personnel.  During the analysis, emphasis should be placed on 
determining the proper response of systems, comparison of actual and expected response, 
adequacy of procedures, and factors affecting human performance.  When available, the event 
should be compared with previous event investigations of similar events or transients.  During the 
analysis, a safety evaluation should be performed to ascertain the proper response of equipment 
and to identify detrimental effects on facility equipment.  If the event was a process shutdown, the 
acceptability of restart may be determined at this time.  In some instances, however, root-cause 
determination (3.6.5.3) and corrective action determination (3.6.5.4) may also be required prior to 
restart.  Supervisors need to be sure no further corrective action is required prior to restart. 
 

3.6.5.3 Root-Cause Determination 
 
The root cause of the event should be determined.  The root cause can be defined as those causal 
factors that, if corrected, would preclude a recurrence of the event. 
 

3.6.5.4 Corrective Action Determination 
 
Appropriate corrective action should be established for each event investigation, and specific 
personnel should be assigned responsibilities for the corrective action.  Corrective action can take 
the form of procedure changes, training, design modifications, and changes to administrative 
controls.  The operations manager will make the final approval for corrective action. 
 
 
3.6.6 Investigation Report 
 
An investigative report should be prepared in a timeframe determined by the operations manager. 
The report should include a description of the event (including pertinent conditions), a discussion of 
the impact of the event, root cause, the lessons learned, and the proposed corrective action(s).  
The report should include positive aspects of the event (such as particular effective personnel 
responses).  The investigative report should be approved by the operations manager and reviewed 
by appropriate supervisors, managers, and the safety review committee. 
 
The lessons learned from an event investigation  will be shared with all appropriate personnel who 
could benefit from the lessons learned.  For example, a problem with an operations procedure 
might also exist in another department's procedures. 
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3.6.7 Event Training 
 
The operations manager should evaluate in-house events to determine if the event should be 
included in the training program for operations personnel. In some cases, due to the severity or 
possible safety consequences of some events, it is appropriate to train shift operations personnel 
on the event immediately.  
 
3.6.8 Event Trending 
 
Patterns of deficiencies such as operator errors or inadequate procedures should be trended. A 
periodic summary report of events, causes, and trends should be submitted to shift supervisors, the 
facility manager, and operations manager. Shift supervisors should ensure training programs 
include appropriate material from the summary report.  
3.6.9 Sabotage 
 
Acts of known or suspected sabotage are a special case of event investigations. If an act of 
sabotage is discovered or suspected, it is important to begin an investigation immediately and to 
accomplish the following:  
 

a. Determine the condition of the affected system(s) and ensure the operability of all safety-
related systems; 

  
b. Decide if continued operation is justified or if systems are available to support safe facility 

shutdown; and  
 

c. Minimize the impact of discovered acts of sabotage and deter future acts of sabotage. 
 
 
3.7 Chapter 7 Notification Procedures 
 
For events that require notification of DOE personnel (and when appropriate, state and local 
officials), it is essential that information be gathered and transferred in a systematic and controlled 
method. 
 
3.7.1 Notification Procedures 
 
Patterns of deficiencies such as operator errors or inadequate procedures should be trended. A 
periodic summary report of events, causes, and trends should be submitted to department heads, 
the facility manager, and appropriate managers. Department heads should ensure training 
programs include appropriate material from the summary report.  
 
3.7.2 Notification Responsibility 
 
The operations manager will ensure that all appropriate personnel receive notification when 
required. Other individuals may accomplish the actual notification of specific individuals or 
agencies.  
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3.7.3 Names and Phone Numbers  
 
Names of primary and alternate contacts and current phone numbers and pager codes will be 
readily available to the person assigned to make the notifications. 
 
3.7.4 Documentation 
 
All notifications will be documented. Fill-in-the-blank forms for different types of situations may be 
used as a checklist and for providing necessary documentation.  A formal record of notifications 
will be maintained. 
 
3.7.5 Communication Equipment 
 
Adequate communication equipment will be maintained in the main control area to meet the 
objectives of this section. 
3.8 Chapter 8 Control of Equipment and Systems Status 
 
It is imperative that equipment and systems be properly controlled.  The operating shift must be 
aware of how equipment and systems function for operational purposes, and must establish and 
maintain the proper component, equipment, and system configurations in order to satisfy the design 
basis and the operational limits, 
 
Control over equipment and system status is established with a formal guidance to ensure that 
proper configuration is maintained. This guidance includes instructions for system alignments, 
locking of components, and verification of technical specification compliance prior to plant 
operating-mode changes, authorization prior to removing or restoring equipment to service, and 
identification and documentation of equipment deficiencies.  
 
3.8.1 Status Change Authorization and Reporting 
 
The operations manager is responsible for maintaining proper configuration and should authorize 
status changes to major equipment and systems.  
 
Authorization of status changes to equipment and systems of lesser importance may be delegated 
by the operations manager to other cognizant shift positions. The plant supervisor should be 
advised periodically of changes in status of equipment and systems so assigned.  
 
Since the operators must be aware of equipment and system status, the plant supervisor will 
ensure that all changes in status are communicated to these persons.  
 
Changes in the status of facility equipment and systems will be reported to the governing stations 
(e.g., control area) or to the individual (or his relief) who authorized the change.  
 
3.8.2 Equipment and System Alignment 
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Prior to first placing the equipment or system into operation, individual components of facility 
equipment and systems should be properly aligned or checked for proper alignment. An initial 
alignment of valves, switches, and breakers establishes a baseline configuration against which 
further operations may be measured. Once the equipment or system is properly aligned and is 
operating in accordance with operating procedures, frequent complete alignments of all individual 
components may not be necessary. Alignment checklists will be used to guide the operator in 
establishing the correct component positions. The alignment checklists will include provisions for 
equipment nomenclature that matches the nomenclature placed on the component, a location for 
individual documentation of the check of each component, the required alignment position for each 
component, and a location for annotating deviations from the required alignment. The plant 
supervisor will review and approve completed alignment checklists.  
 
In addition, safety-related equipment and systems will be functionally tested in accordance with 
surveillance requirements in the technical specifications/operational safety requirements following 
maintenance and before the equipment or system is considered capable of performing its design 
function.  
 
Records of equipment and system alignments will be retained for reference by the operating shift.  
 
3.8.3 Equipment Locking and Tagging 
 
Locks and Tags will be used on those components that require special administrative control for 
safety or other reasons. Locks and Tags provide some security that only authorized facility 
personnel performing required evolutions in a controlled fashion will operate a component. More 
detail requirements for Lockout and Tagout are found in Section 3.9. 
 
3.8.4 Operational Limits Compliance 
 
Administrative controls are established to document compliance with requirements of operational 
limits (limiting conditions for operation). The operations manager will be cognizant of action taken 
to comply with operational limit requirements and should ensure that the actions taken are 
appropriate and correct or that they mitigate any adverse consequences to the facility. Logs, 
status sheets, turnover checklists, or other appropriate documentation will reflect the entry 
conditions and actions that are taken in response to operational limits requirements. Appropriate 
operating personnel will be apprised of limiting conditions for operations and actions for which they 
may be responsible. Responsible personnel will periodically review the limiting conditions for the 
operation and action statements in effect to ensure that the required actions are met. 
 
3.8.5 Equipment Deficiency Identification and Documentation 
 
Equipment deficiencies will be noted by facility operating personnel and identified in the work 
control system for correction.  Equipment problems will be identified with unique deficiency tags 
or other appropriate means to ensure deficiencies are communicated to personnel responsible for 
monitoring and operating the equipment. 
 
3.8.6 Work Authorization and Documentation 
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The operations manager or his/her designee will authorize all shift activities (including 
maintenance) on equipment that is important to safety that affect operations, or that change 
control indications or alarms. This authorization shall be in writing on the document controlling the 
work. Documentation of the status of work in progress will be available in the control area for 
review by operating personnel.  
 
3.8.7 Equipment Post-Maintenance Testing and Return to Service 
 
Equipment will be tested following maintenance to demonstrate that it is capable of performing its 
intended function. The testing will include performance of all functions that may have been 
affected by the maintenance. The testing will also verify that the maintenance performed served 
to correct the original problem and that no new problems were introduced. Any testing following 
maintenance will be specified on the maintenance work order or accompanying documentation.  
The operations manager will ensure that testing appropriately proves equipment operability. 
 
3.8.8 Alarm Status  
 
The status of control panel and/or local panel alarms will be readily available to appropriate 
operating personnel. Information that will be available includes alarms that are totally disabled, 
alarms with individual inputs disabled, alarms with temporarily changed set points, alarms that are 
normally lighted during power operation, and multiple input alarms that do not reflash when more 
than one input is activated.  
 
Appropriate actions will be taken to monitor equipment parameters for abnormal conditions that 
would be masked by deficient or non-reflashing alarms. 
 
3.8.9 Temporary Modification Control 
 
Administrative control systems are to be established for installation of temporary modifications 
such as electrical jumpers, lifted leads, pulled circuit boards, disabled annunciators/alarms, 
mechanical jumpers/bypasses, temporary set point changes, installed or removed block flanges, 
disabled relief or safety valves, installed or removed filters or strainers, plugged floor drains, and 
temporary pipe supports. Prior to modification, administrative controls will provide for 
communicating the installation of temporary modifications to the design authority to allow for 
technical oversight, an evaluation of the impact on current design activities, and approval of the 
design modification. These control systems have provisions for safety reviews, installation 
approval, independent verification of correct installation and removal, documentation of the 
modification, update of operating procedures and documents, training, marking of installed 
modifications, and periodic audits of outstanding modifications.  
 
3.8.10 Distribution and Control of Equipment and System Documents 
 
Vortec Corporation’s procedure for change control has been established to ensure that the 
operations personnel receive and utilize the latest revisions of engineering drawings and 
specifications. Operations personnel will be made aware of all changes to these documents. The 
document distribution includes all operations related activities such as procedures review groups, 
maintenance groups, facility safety analysis groups, and testing groups. 
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3.9 Chapter 9 Lockouts and Tagouts 
 
Lockout is the application of a lock or a control to render a device inoperable.  Tagout includes the 
placement of a Tagout device on an energy-isolating device to indicate that the energy-operating 
device and the equipment being controlled may not be operated until the Tagout device is 
removed.  Appropriate control over Lockout/Tagout preparation, approval, placement, and 
removal is consistent with the requirements of 29 CFR 1910.  Current Lockout/Tagout procedures 
are provided in Appendix J. 
 
3.9.1 Lockout/Tagout Use 
 
Locks and Tags will be placed on controls for safety or other special administrative reasons.  
Lockout is the application of a lock on a control to render the control inoperative.  Locks may be 
built into the switch or be external locks (e.g. padlocks) that will be affixed and or removed when 
necessary.  The operations manager controls keys and/or combinations for Locks. Other devices 
(such as wiring a control inoperable, placing control defeating devices, etc.) may also constitute a 
lesser degree of Lockout.  Tagout is the application of a danger or warning device on the control, 
which indicates that the control is not to be used except under conditions indicated by the tag.  
Tags will be placed on the control that is tagged out, or as close as possible to indicate clearly the 
condition. 
3.9.2 Lockout/Tagout Implementation 
 

a. If a device (e.g., for energy or toxic material isolation) has the capability of being 
locked out, it should be locked out. 

 
b. If the isolating device cannot be locked out, it will be tagged out. 

  
c. New equipment design and major modifications to existing equipment should be 

designed to provide the capability of being locked out. 
  
d. The following administrative guidance is an example that could be established to 

outline acceptable controls over locked components:  
 

(1) A list of components that are required to be locked will be established and 
approved by the operations manager or appropriate manager. The list will be 
separate from the standard alignment checklists. 

  
(2) Criteria for locking of additional components and necessary authorizations should 

be provided.  
 

(3) When key operated locks are used, access to the keys will be restricted to 
authorized personnel. Keys should be readily available to appropriate personnel. 
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(4) Specific techniques for verifying the position of locked components will be 
established. A hands-on physical check of critical equipment or the observation of 
a reliable position indicator will be used whenever possible. 

  
(5) When locked components must be unlocked or placed in a position other than the 

normal locked position, the deviation should be authorized and documented. 
  

(6) Periodic checks of locked components will be performed to ensure that locking 
devices are properly attached and that the component is in the required position. 

 
3.9.3 Protective Materials and Hardware  
 

a. Locks, tags, chains, wedges, key blocks, adapter pins, self-locking fasteners, or other 
hardware should be provided for isolating, securing, or blocking machines or 
equipment from energy sources.  

 
b. Lockout and Tagout devices will be singularly identified (i.e., will be the only devices 

used for controlling energy and not used for other purposes) and meet the following 
requirements:  

 
(1) Durable  

 
- Will be capable of withstanding the environment to which they are exposed for 
the maximum period of time for exposure is expected,  
 
- Will be constructed to minimize deterioration of the tag or the message when 
exposed to weather conditions,  
 
- Will not deteriorate when used in corrosive environments where acid and/or 
alkali chemicals are handled and/or stored.  

 
(2) Lockout and Tagout devices will be standardized within the facility in at least one 

of the following criteria: color, shape, or size. In addition, Tagout devices will 
utilize standardize print and format.  

 
(3) Substantial 

 
- Lockout devices will be substantial enough to prevent removal, without the use 
of excessive force or unusual techniques, such as the use of bolt cutters or other 
metal cutting tools.  
 
- When used as the sole means of preventing operation of an energy isolating 
device, Tagout devices, including their means of attachment, shall, in addition to 
other requirements for their use, be of a non-reusable type, attachable by hand, 
self-locking, and non-releasable with a minimum unlocking strength of no less than 
50 pounds and having the general design and basic characteristics of being at 
least equivalent to a one-piece, all-environment-tolerant nylon cable tie.  
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- Tagout device attachment means should be of a non-reusable type, attachable 
by hand, self locking, and non-releasable.  

 
(4) Identifiable  

 
Tagout/Lockout devices will indicate the identity of the personnel and the 
organization applying the device. 

 
(5) Warning  
 

Tagout devices will warn against hazardous conditions if the machine or 
equipment is energized and will include a legend such as the following: Do Not 
Start, Do Not Open; Do Not Close; Do Not Energize; Do Not Operate.  

 
3.9.4 Lockout/Tagout Program 
 
A Lockout/Tagout program will be established consisting of procedures to control potentially 
hazardous energy and materials and personnel training. This program will ensure that potentially 
hazardous energy or toxic material sources are isolated and rendered inoperative during servicing 
or maintenance or in any case where unexpected energizing, startup, or release of stored energy 
or toxic material can cause injury. 
 
3.9.5 Procedures for Lockout/Tagout  
 
Procedures will be developed, documented, validated, and utilized for control of potentially 
hazardous energy or material.  Procedures will clearly and specifically state the scope, purpose, 
authorization, rules, and techniques of the Lockout/Tagout program.  
 

a. Procedures will include, but not be limited to, the following:  
 

(1) Specific statement of intent of use;  
 
(2) Specific procedural steps for isolating, blocking and securing machines or 

equipment for hazardous energy or material;  
 
(3) Specific procedural steps for the placement, removal, and transfer of the 

Lockout/Tagout device(s); and  
 
(4) Specific requirements to test machines and to determine and verify the 

effectiveness of Lockout, Tagout or other control measures.  
 

b. It is not necessary to document the required procedure for a particular machine or 
equipment when all of the following elements exist. 
 
(1) The machine or equipment has no potential for stored or residual energy or 

reaccumulation of stored energy after shutdown that could endanger personnel.  
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(2) The machine or equipment has a single energy source that can be readily 
identified and isolated.  

 
(3) The isolation and locking out of that energy source will completely de-energize 

and de-activate the machine or equipment.  
 
(4) The machine or equipment is isolated from that energy source and locked out 

during servicing or maintenance.  
 
(5) A single lockout device will achieve a locked out condition.  
 
(6) The lockout device is under the exclusive control of the authorized personnel 

performing servicing of maintenance.  
 
(7) The servicing or maintenance does not create hazards to other personnel.  
 
(8) The employer, in utilizing the exception, has had no accidents involving the 

unexpected activation or reenergization of the machine or equipment during 
servicing or maintenance.  

 
c. Documentation of Lockout/Tagout placement, activation and removal will be recorded 

including any information relevant to their occurrence. This record should be 
maintained by the plant supervisor or operations manager to ensure accuracy and 
completeness. Operations and maintenance personnel will review the Lockout/Tagout 
record periodically as guidance. 

 
3.9.6 Application of Lockout/Tagout 
 
The established procedure for the application of energy control (implementing Lockout/Tagout) 
will cover the elements and actions in the following sequence:  
a.  Preparation for Shutdown  
 

Before a machine is turned off, personnel should be informed of the type and magnitude 
of the energy, the hazards and the methods of control.  

 
b.  Machine or Equipment Shutdown  
 

The equipment will be shut down using the procedures required by this chapter. An 
orderly shutdown should be utilized to avoid any added hazard.  

 
c.  Equipment Isolation  
 

All Lockout/Tagout devices needed for control are physically located and operated in such 
a manner as to isolate the equipment from the energy source.  

 
d.  Affixing Locks/Tags  
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Lockout or Tagout devices will be affixed to each isolation device by qualified personnel 
in a manner that will hold the devices in a "safe" or "off" position or clearly indicate that 
operation of the device is prohibited.  

 
e.  Stored Energy  
 

Upon application of Lockout or Tagout devices, all potentially hazardous stored or residual 
energy should be relieved, disconnected, restrained, or otherwise rendered safe. If stored 
energy might re-accumulate to a hazardous level, verification of isolation will be continued 
until the servicing or maintenance is completed.  

 
f.  Verification of Installation  
 

Prior to starting work on equipment that has been locked or tagged out, personnel will 
verify that isolation and de-energization have been accomplished.  

 
g.  Release from Lockout/Tagout  
 

Before Lockout or Tagout devices are removed and energy restored to the equipment, 
procedures will be followed and actions taken by personnel to ensure the following:  

 
(1) Equipment/workspace.  The machine or equipment is operationally intact.  The 

area has been inspected to ensure that nonessential items have been removed. 
The individual authorizing tag removal should specify the final component position 
and, when appropriate, the sequence in which components should be positioned. 
In addition, the need to check the positioning of other components that were not 
locked, or tagged, but are related to the operation of the Lockout/Tagout 
component, should be determined at this time and appropriate instructions should 
be developed. These checks should be done when necessary to ensure that 
components within the Locked/Tagout boundaries are correctly aligned to support 
operation.  

 
(2) Personnel.  The workspace will be checked to ensure that all personnel have 

been positioned safely or removed from the area. Before Lockout/Tagout devices 
are removed and equipment energized, affected personnel will be notified that 
equipment will be energized.  

 
(3) Lockout/Tagout Device Removal.  The person who applied the device will 

remove each Lockout/Tagout device from each energy-isolating device.  He/she 
will reposition the components in the sequence specified and check the positioning 
as deemed necessary.  The removal of Locks or Tags will be documented.  Tags 
will be returned to the operations manager or authorizing manager.  The 
supervisor/manager will be satisfied that all tags and safety devices associated 
with this Lockout/Tagout are removed and are accountable.  

 
When the person who applied the Lockout/Tagout device is not available to 
remove it, that device may be removed under the direction of the appropriate 
supervisor/manager, provided that specific procedures and training for such 
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removal have been developed and incorporated into the facility program.  The 
supervisor should demonstrate that the specific procedure provides equivalent 
safety to the removal of the device by the authorized personnel who applied it. 
The specific procedure should include the following elements:  
 

• Verification by the supervisor/manager that the person who applied the 
device is not available.  

 
• Assurance that all reasonable efforts are made to inform him/her that the 

device has been removed.  
 

• Ensuring that all relevant personnel have this knowledge before he/she 
resumes work at the facility.  

 
 
3.9.7 Testing or Positioning of Equipment or Components 
 
Temporary removal of Lockout/Tagout devices are be discouraged.  However, in situations where 
Lockout/Tagout devices must be temporarily removed and the equipment energized, the following 
sequence of operations will be followed:  
 
1.  Clear the equipment of tools and materials.  

 
2. Remove personnel from the equipment area.  

 
3. Remove the Lockout/Tagout device as procedures indicate. 

 
4. Energize and proceed with testing or positioning.  

 
5. De-energize all systems and reapply the lockout/tagout. 
 
 
 
3.9.8 Periodic Inspections  
 
Periodic inspections will be conducted by authorized personnel, supervisor, or appropriate 
manager, to determine whether procedures are being followed and to correct any deviations or 
inadequacies observed.  Inspections will include a review of the responsibilities of personnel and 
supervisors.  The supervisor or appropriate manager will certify that the periodic inspections have 
been performed, documenting the equipment and procedures involved, dates of inspection, 
personnel participating in the inspections, and personnel performing the inspections.  
 
3.9.9 Caution Tags 
 
Caution tags will not be used for personnel protection (i.e., caution tags will not be used where it is 
appropriate to use a Lockout or Tagout devise).  Administration of caution tags could, however, be 
accomplished as part of the Lockout/Tagout program. The use of caution tags is restricted to 
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those situations in which a component or system is functional, but when some precaution or 
item(s) of information is necessary prior to operation.  In addition, the following elements will be 
followed:  
 
a. Caution tags will be uniquely identifiable and different in appearance from other station tags. 

The following information will be included on the tags as an aid in administering the program:  
 

(1) Caution tag number;  
 
(2) Component name and number;  
 
(3) Effective date;  
 
(4) Precaution or information applicable to the particular situation and/or component 

or system; and  
 
(5) Signature of authorizing individual and organization. 

 
b. Situations that require special operator or maintenance precautions or amplifying information 

will be brought to the attention of the plant supervisor or operations manager.  The supervisor 
or operations manager will ensure that issuing a caution tag is necessary and that the tag is not 
being used in place of more appropriate administrative action (such as a temporary procedure 
change, placing an operator aide, use of the work control system, or issuance of a safety 
Lockout or Tagout).  The supervisor review will also ensure that any instruction contained in 
the caution tag does not deviate from established facility procedures, technical specifications, 
or OSR's.  

 
c. A record of all active caution tags and associated amplifying information will be available to 

the appropriate personnel.  Qualified personnel will review this record and associated tags 
periodically.  This review will verify the continued need and applicability for each caution tag 
and ensure that the caution tag index accurately reflects all active caution tags. This review 
will be documented.  Any caution tags remaining in an active status for extended periods (e.g., 
longer than three months, as appropriate) will be brought to the attention of the plant 
supervisor or operations manager. The plant supervisor or operations manager will determine 
what action is needed to resolve the continued use of the caution tag.  

 
d. Caution tags will be placed in such a way that they do not interfere with or obscure 

indications, switches, or other control devices but are readily apparent to an individual prior to 
the operation of the tagged device. Placement of caution tags will be documented.  

 
3.9.10 Training and Communication 

 
a. Training will be provided and documented to ensure that all personnel understand the purpose 

and function of the Lockout/Tagout program and that they have the knowledge and skills 
required for safe application, use, and removal of Lockouts and Tagouts. Training will include 
the following:  
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(1) Recognition of applicable hazardous energy sources, type and magnitude of 
energy or materials involved, and methods to isolate and control.  

 
(2) Personnel involved will be instructed in the purpose and use of the 

Lockout/Tagout procedures.  
 
(3) All personnel who may enter the area will be trained to recognize the 

Lockout/Tagout and to understand the procedure and prohibition relating to 
attempts to restart or re-energize machines or equipment.  

 
b. Personnel will be trained regarding limitations of tags, specifically the following:  

 
(1) Tags are essentially warning devices and do not provide physical restraint on 

those devices as are provided by a lock.  
 
(2) When a Tag is attached, it is not to be removed without authorization of the 

person responsible for it; it should not be bypassed, ignored, or otherwise 
defeated.  

 
(3) Tags must be legible and understandable by all personnel.  
 
(4) Tags and their means of attachment should be able to withstand the 

environmental conditions encountered in the workplace.  
 
(5) Tags may evoke a false sense of security and their meaning needs to be 

understood.  
 
(6) Tags must be securely attached so they cannot be inadvertently or accidentally 

detached during use.  
 

c. Personnel will be trained regarding limitations of Locks, especially concerning the following:  
 

(1) Operation of the facility may be hindered.  
 
(2) Locks and chains installed on small instrument line isolation valves can contribute 

to seismic loading and may not have been considered during safety analysis.  
 
d. Retraining  
 
Retraining will be provided for all authorized or affected personnel whenever there is a change in 
job, procedures, machines, equipment or processes that presents new hazards or whenever 
periodic inspection determines it is needed. 
 
3.9.11 Lockout/Tagout Implementation  
 
Lockout or Tagout will accomplish by authorized, qualified personnel only.  
 
3.9.12 Notification of Personnel 
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A supervisor or operations manager will notify affected personnel of the application and removal 
of Lockout/Tagout devices.  Notification will be given before the devices are applied and after 
they are removed. 
 
3.9.13 Outside Contractors  
 
Whenever outside servicing personnel are to be engaged in activities covered by the scope of the 
Lockout/Tagout program, the facility and the outside contractor will be instructed to inform each 
other of their respective Lockout/Tagout procedures and should ensure that their personnel are 
aware of the changes. 
 
3.9.14 Group Lockouts or Tagouts 
 
When a crew performs servicing or maintenance, they will utilize an equivalent procedure that 
provides for safety as provided by the personal Lockout or Tagout device.  
 
3.9.15 Shift or Personnel Changes 
 
Specific communication will be utilized during shift or personnel changes to ensure the continuity 
of Lockout or Tagout protection, including provision for the orderly transfer of Lockout or Tagout 
devices between personnel or shifts. 
 
 
 
3.10 Chapter 10 Independent Verification 
 
Independent verification is the act of checking that a given operation conforms to established 
operational criteria, as well as checking a component’s position independently of activities related 
to establishing the component’s position. 
 
Because the possibility of mispositioning may be quite remote, or because the effect of a 
mispositioning may not be significant to safe and reliable operation, not all components require 
independent verification. 
 
Independent verification recognizes the human element of component operation; that is, an 
operator, no matter how proficient, can make a mistake. 
 
Independent verification at the Vortec demonstration site will provide a high degree of reliability in 
ensuring the correct and safe operation of the system. Independent verification is defined as the 
act of checking that any given operation within the production facility along with associated 
components, equipment and instrumentation conforms to the established criteria and procedures. 
All valves, switches, and circuit breakers must be set in the proper positions to maintain 
operational safety. The Site Manager, with input from the operators and engineers, will establish 
when the project’s independent verifications will take place. 
    
3.10.1 Components Requiring Independent Verification 
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The Plant Manager will direct independent verifications that are critical to the operation of the 
facility. At the discretion of the Plant Manager, personnel assigned to specific plant operations 
may conduct independent verification of the equipment skid or process of concern. Examples of 
when independent verification will take place include the following: 
 

• When the equipment has been returned to service following testing and routine and non-
routine maintenance, 

 
• When equipment has been removed from service or replaced, 

 
• When the system is beginning start-up or shutdown, 

 
• When the system begins treatment of a different waste material, and 

 
• After any unusual upset or disturbance in the system. 

 

3.10.1.1 Safety-Related Systems 
 
All components in systems that have safety-related functions should be considered for 
independent verification.  However, if the following criteria have been met, some components 
might not need independent verification:  
 
(1)  Mispositioning would not affect system performance.  
 
(2)  The mispositioning would be known immediately to an operator.  
 
(3)  Significant radiation exposure would be received by the person(s) performing the 

independent verification.  
 

The operations manager will approve variances from independent verification requirements in 
accordance with the above criteria. 
 
 
 

3.10.1.2 Systems Not Related to Safety 
 
Independent verifications should be performed for certain components that are not related to 
safety which, if mispositioned, could lead to unplanned shutdowns, challenges to safety systems, or 
(through interfaces with safety-related systems) cause radioactive or toxic material release. 
 
3.10.2 Occasions Requiring Independent Verification 
 
Components will receive independent verification when the equipment they serve must be 
available and when a reasonable possibility exists that the components might have been 
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mispositioned.  The following guidelines describe situations where independent verification would 
be appropriate:  
 

3.10.2.1  Returning Equipment to Service Following Maintenance or Testing 
 
Independent verifications will be performed to ensure that systems are properly aligned when 
equipment is returned to service.  After maintenance activities, it is appropriate to verify 
independently the positions of components that have been tagged to establish an isolation boundary 
for the work.  Also, additional components that could have been mispositioned during maintenance 
should be selected for verification on a case-by-case basis by the individual authorizing equipment 
for return to service.  
 
Such additional items requiring verification would include any component(s) that had been worked 
on and might also include instrument stop valves, bypass valves, switches, and isolation valves 
located within the work boundary.  Selected components should be independently verified during, 
or after, surveillance tests. Surveillance tests are normally performed in strict adherence to 
detailed procedures that specifically address each operating component.  Components not 
addressed by the test procedure would not be likely to be mispositioned as a result of tests, and 
independent verification would be necessary only for components that had been positioned during 
tests. 
 

3.10.2.2 Removing Equipment from Service 
 
To ensure that only the specific items of equipment intended to be removed from service are 
affected by Tagouts, independent verifications will be performed when equipment is removed 
from service. 
 

3.10.2.3 System Lineups 
 
During extended shutdowns, it is often impractical to completely restore systems to their normal 
operating alignment immediately after maintenance is comple ted.  Therefore, restoration of 
systems not needed for shutdown activities until shortly before startup can be delayed to an 
appropriate time.  At that time, all systems whose status is questionable will be checked. 
 

3.10.2.4 Periodic Checks During Facility Operation 
 
In order to verify that all associated equipment is fully functional, routine, periodic verifications of 
certain critical components may be accomplished during normal operations. Since this check is 
independent from any activity that might have caused a component to be mispositioned, it can be 
considered an independent verification.  
 
3.10.3 Verification Techniques 
 
Operators should be trained in the appropriate techniques for verifying the positions of all facility 
components. In addition, a reference document should be provided explaining what an operator 
should do when verifying a component position. Because of the large variety of components in use 
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in DOE facilities, it is not feasible to provide specific instructions for verification of individual 
component positions without facility-specific knowledge. Each facility should use its most 
experienced personnel to develop these instructions, using applicable manufacturer's 
recommendations where available. The instructions should describe the techniques for verifying 
manual valves, motor- and air-operated valves, solenoid-operated valves, circuit breakers, blank 
flanges, removable links and fuses, and the availability of control power. These instructions will 
help to ensure that operator’s use approved methods when verifying component positions and will 
help provide uniformity in operator performance. The following general guidelines apply to 
component verification techniques:  
 

3.10.3.1 Independence 
 
Independent verifications will be conducted in a manner such that each check constitutes an 
actual identification of the component and a determination of both its required and actual positions. 
To be independent, the integrity of the checks must be maintained by minimizing interaction 
between the personnel operating components and those performing the independent verifications.  
 

3.10.2.2 Remote Position Indicators 
 
Independent verification should be performed locally unless ALARA or other overriding factors 
preclude it. 
 

3.10.2.3 Process Parameters 
 
The observation of process parameters, combined with a physical check of a component's 
position, can constitute an independent verification.  However, care must be exercised when using 
process parameters because alternate flow paths or other factors could cause them to be 
misleading indicators of component position.  Process parameters normally should not be used as 
the only indication of a component's position.  Facility procedures will specify where and when 
process parameters are acceptable indicators of component position. 
 

3.10.2.4 Throttle Valves 
 
Position indicators, scribe marks, or other officially recognized and designated indicators will be 
used to determine throttle valve positions.  
 

3.10.2.5 Surveillance Testing 
 
In some cases, surveillance testing may be substituted for normal verification techniques. 
Surveillance testing will not be used as independent verification, unless it can be shown that the 
test conclusively proves the position of the components in question. The operations manager will 
approve the applicability of surveillance testing to satisfy independent verification requirements 
beforehand. 
 

3.10.2.6 Operations Self-Appraisal and Verification 
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Programmatic operations appraisals will be independently conducted and/or verified to ensure that 
environment, safety, and health considerations, and operations functions (such as training) are 
being conducted in accordance with established operational criteria.  
 
 
3.11 Chapter 11 Logkeeping 
 
Operation logs are established for all key-operating positions in order to record fully the data 
necessary to provide an accurate history of facility operations.  Operators will record events in a 
timely fashion in order to ensure the accuracy of the entry.  This includes documentation of 
actions taken, activities completed, transfer of information among operators, and data necessary 
for event reconstruction. 
  
3.11.1 Establishment of Operating Logs 
 
The Site Manager will establish narrative logbooks for all key positions.  As a minimum, the 
operations supervisor will maintain a narrative log.  For those shift positions that are manned on a 
part-time basis (e.g., radwaste operator, makeup plant, etc.) a log will  be established to ensure 
that pertinent information is passed from operator to operator.   
 
3.11.2 Timeliness of Recordings 
 
Information will be promptly recorded in the logs.  Delaying the recording of activities or events 
often leads to incomplete or inaccurate entries. 
 
3.11.3 Information to be Recorded 
 
The operations manager will provide written guidance to define thoroughly the type and scope of 
entries for each log and the format for making entries. The following information will be recorded 
in at least one station log, although any one log might not contain all these items:  

 
a. Facility mode or condition changes (e.g., shutdown, operations, run, startup, refueling, 

etc.);  
 

b. Abnormal facility configurations;  
 

c. Status changes to safety-related and other major facility equipment;  
 

d. Occurrence of any reportable events;  
 

e. Initiation and completion of surveillance tests;  
 

f. Entering and exiting operational limit actions;  
 

g. Security incidents;  
 

h. Out-of-specification chemistry or process results; and  
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i. Shift reliefs.  
 

To aid in event reconstruction, as much significant information as possible should be logged during 
emergencies and abnormal or unexpected events. However, log keeping should not take 
precedence over controlling and monitoring the facility.  
 
3.11.4 Legibility 
 
Log entries will be made in a manner such that they can be easily read and understood. 
Additionally, the log entries should be readily reproducible with standard photocopy machines. For 
these reasons, black, waterproof ink is recommended. 
 
3.11.5 Corrections  
 
A standardized method for correcting any erroneous entries will be established.  The method 
chosen will not obscure the incorrect entry.  Log entries shall not be erased or covered up. 
Corrections can be made by placing a single line through the incorrect entry and writing the 
correct entry in a nearby space.  All corrections should be initialed and dated. 
 
3.11.6 Log Review 
 
The operations manager will review control area logs periodically, and the control area operator or 
the plant supervisor will review logs kept by operators outside the control area.  These reviews 
should ensure that entries are accurate and adequate.  
 
3.11.7 Care and Keeping of Logs 
 
Management will provide written guidance on the disposition of completed logs.  This guidance 
will address the following:  
 

a. Making the logs available for operators who return after periods of absence from their 
regular duties;  

 
b. Storing the completed logs to ensure preservation for the expected life of the facility; and 

 
c. Retrieving stored logs should this become necessary 

 
 
 
 
3.12 Chapter 12 Operations Changeover 
 
Shift changeover is a critical part of facility operation.  Personnel should not assume operational 
duties unless they are physically and mentally fit to do so and until they and the off-going 
personnel have a high degree of confidence that an appropriate information transfer has taken 
place. (The Ltd Demo test will operate with only one shift per day)                                                                                                                                                                                                                                                 
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Shift changeovers are guided by a checklist in Appendix L and a thorough review of appropriate 
documents describing important aspects of the facility status and inspection of appropriate facility 
instrumentation, followed by a discussion between off-going and oncoming operators. 
 
Operation shift turnovers will provide oncoming operators and other Vortec personnel with an 
accurate picture of the facility status. The objective of this section is to provide guidance for the 
shift turnover process for all personnel performing a critical shift position responsibility. A critical 
position is one that requires the proper transfer of information to protect against system failure or 
personnel injury. 
 
3.12.1 Turnover Checklists 
 
On-coming shift personnel will review the system’s current status through a briefing from the off-
going shift personnel. This verbal briefing, which will include a review of the checklist to ensure 
that there are no misunderstandings or miscommunications. If appropriate, the review may include 
daily logbook(s), maintenance check sheets, and any other information that is pertinent to the safe 
and effective operation of the facility during the next shift. Operators will focus on operation 
problems encountered when reviewing documentation. Therefore, it is imperative that all records 
are complete, legible, and accurately represent the status of the facility. If required, on-coming and 
off-going personnel will walkdown the work area at the beginning of each shift. Discussion and 
observations of the facility status may include, but are not limited to, the following: 
 

• Equipment condition; 
 
• Flow process equipment on/off status; 
 
• Electrical switching arrangements; 
 
• Maintenance conducted; 
 
• Welding, brazing, and cutting; 
 
• Operational status of subsystems; 

 
• Radiological work permits issued; 

 
• Lockout/tagout permits issued; 
         
• Confined space permits issued; 
 
• Safety issues;  
 
• General announcements; 
 
• PLC panel status; 
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• Problems and unusual occurrences; and 
 

• Unusual readings or trends in gauge readings such as pressure, temperature, etc. 
 
3.12.2 Document Review 
 
Oncoming operators and supervisors will review documents specified on their checklists prior to 
assuming responsibility for their shift position.  Document review should be as intensive as 
necessary for the oncoming personnel to understand important history, present status, and planned 
events.  Normally, narrative log entries for the previous 24-hour period or since his/her last shift 
should be reviewed.  Status logs should be reviewed so that the operator and supervisors are 
familiar with all currently active entries, with an emphasis on what has changed since he/she last 
had the shift. 
 
3.12.3 Control Panel Walkdown 
 
Each shift operator will conduct walkdowns of appropriate control panels.  The purpose of a panel 
walkdown is to determine plant status through observation of system lineups, switch positions, 
lighted annunciators, chart recorders, and status lights.  Oncoming plant supervisors will walk 
down the main control panels before, during, or shortly after shift turnover.  On-coming and off-
going control area operators should walk down their unit's main control panel together.  Equipment 
operators will review all pertinent local control panels, (e.g., fuel supplies, lubrication levels, 
makeup water treatment, and ventilation) during their tour early in the shift. 
 
3.12.4 Discussion and Exchange of Responsibility 
 
Off-going operating personnel will not leave the work area until the on-coming crew is fully aware 
of the existing production conditions. If there are no on-coming or off-going personnel, the 
facilities’ conditions will be fully documented before operation ceases or commences. 
 
3.12.5 Shift Crew Briefing 
 
The Site Manager or designee will be responsible for conducting shift change briefings. The 
briefing may coincide with the daily site safety meetings. All occurrences that have transpired 
since the present shift will be discussed.  The briefing will include a review of the status, problems 
with equipment, and evolutions in progress or planned during the shift.  In addition to shift 
operators, personnel from support groups (e.g., contractors, vendors, and test groups) will also 
attend briefings when their activities can directly affect operations.  This provides for a better 
understanding of shift priorities and objectives among operations and support personnel.  
 
  3.12.6 Relief’s Occurring During the Shift 
 
Relief’s occurring during the shift (e.g., exchange of control supervisory function) will have a 
turnover to ensure that the oncoming person is at least as knowledgeable of the conditions as 
he/she would have been had a complete shift turnover process been conducted.  For example, 
control panel walkdowns and log reviews may or may not be necessary, depending on the on-
coming person's familiarity with the current conditions.  
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3.13 Chapter 13 Timely Orders to Operators  
 
The changing needs and requirements of operations necessitate that information disseminate to 
operations personnel in a timely manner.  To insure information is current, periodic reviews to 
remove outdated information are required. 
 
All personnel are expected to provide any concerns regarding operations in a reasonable amount 
of time. It is the responsibility of the Site Manager to ensure that all applicable special information 
is provided to operations personnel. Special information may include administrative direction, new 
or revised operator aids or memoranda, changes in treatment processes, and revisions in data 
collection requirements. The Site Manager will be responsible for ensuring that the information is 
current, posted, and undergoes periodic review to ensure its accuracy. 
 
Operations personnel will be trained to correctly interpret the operation process. If required, 
personnel will be capable of taking immediate action to correct operational problems. When 
corrective action is not needed immediately, personnel will take reasonable action to consult with 
the Operations manager and the Site Manager for assistance before implementing corrections or 
revisions to the operation process.  
 
Timely notification of problems or events of concern should be exercised in a common-sense 
manner. Operations personnel will follow the chain of command and document events in the 
logbook.  
 
3.13.1 Content and Format 
 
Information such as special operations, administrative directions, special data-collection 
requirements, plotting process parameters, and other similar short-term matters can be included in 
operator orders.  Examples of orders could include instructions on the need for and performance 
of specific evolutions or tests; it could also include work priorities, announcements of policy 
information, and administrative information.  Orders will be clearly written, dated, and maintained 
in the control room.  Information and policies intended as permanent will be incorporated into 
appropriate administrative procedures.  The operator orders program will not be used to change 
operating procedures, because a procedure user might miss the changes noted in the operator 
orders.  Additionally, operator orders may not receive the approval appropriate for a procedural 
change.  Therefore, information intended to supplement operating procedures will be promptly 
incorporated into the appropriate procedure.  
 
 
 
3.13.2 Issuing, Segregating, and Reviewing Orders  
 
Operator orders will be issued by the operations supervisor or his/her designee whenever 
necessary to communicate instructions to the shift personnel.  Shift personnel will segregate 
operator orders into daily and long-term orders in order to facilitate review.  Daily orders that are 
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postponed or prolonged should have daily review or updates.  Reviews of long-term orders may 
not be required on a daily basis but will be made periodically and when changes occur. 
Appropriate operations personnel should review the orders early in the shift and document their 
review by initialing the log or notebook.  
 
3.13.3 Removal of Orders  
 
Orders that are no longer applicable or are outdated will be promptly removed or cancelled.  The 
operations supervisor will periodically review the operator orders to ensure that only applicable 
and current orders remain effective.  
 
 
3.14 Chapter 14 Equipment and Piping Labeling 
 
A good labeling program, understood and maintained by operating and maintenance personnel, 
enhances training effectiveness and reduces operator and maintenance error due to mislabeling. 
 
Because equipment labels may be continually misplaced or damaged, an ongoing effective labeling 
program is required. 
   
3.14.1 Components Requiring Labeling 
 
The following components will be labeled: 

a. Valves; 
b. Major equipment (e.g., tanks, pumps, and compressors); 
c. Switches; 
d. Circuit breakers (4.16KV, 480V, 120VAC/DC, etc.); 
e. Fuse blocks or fuse locations; 
f. Instruments and gauges; 
g. Busses and motor control centers; 
h. Cabinets (including internal components such as relays, terminals, etc.); 
i. Room doors; 
j. Emergency equipment (such as fire alarm stations, sound powered headsets, etc.); and 
k. Fire protection systems. 

 

3.14.2 Label Information 
 
Information on labels will be consistent with the information found in facility procedures, valve 
lineup sheets, and piping and instrument diagrams.  Abbreviations and nomenclature used will be 
standardized and should be understood by facility personnel.  Labels will be permanent, securely 
attached, and have distinguishable, easy-to-read information.  Each component label will list a 
unique component number. The accompanying component noun name or description and power 
supply, if applicable, will also be provided.  Labels may be color coded for unit, system, and/or 
train designation.  If color-coding is used, the colors will be applied consistently and have only one 
meaning per color or combination.  Piping will be labeled to indicate the fluid contained and the 
normal flow direction.  OSHA color-coding for pipes will be used, and pipes containing potentially 
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radioactive fluids, toxic fluids, or explosive gases will be uniquely marked.  Labels will be made 
from materials that are compatible with their particular application.  
 
3.14.3 Label Placement 
 
Labels will be placed on or as near as practicable to the equipment to be labeled.  The label will be 
oriented in a manner that is easy to read and so that the correct component is easy to identify.  
For example, labels for switches, indications, and breakers on control or power panels should be 
placed closer to the identified component than any other component so that the label clearly 
identifies the correct component.  Label placement should not interfere with equipment operation 
or obscure indicators. 
 
3.14.4 Replacing Labels 
 
a. Identifying Lost or Damaged Labels  
 
Procedures will be established to ensure that misplaced or damaged labels are replaced.  Since 
labels are often missing after maintenance, the post-maintenance test could require a check to 
ensure that the appropriate labels are attached.  Operators should also look for missing or 
damaged labels during their normal tours and during other routine activities.  They should become 
especially observant for situations where a black marking pen has been used for labeling (and then 
sometimes crossed out and re-labeled) and should replace these informal labels with the proper 
labels.  
 
b. Providing New Labels  
 
A labeling machine is available for producing labels.  The machine and its stock are located at the 
Site Office Trailer.  Operators may make labels on their own, or operators fill out a request forms 
and forward them to the Site Office trailer to have labels made. In either case, a temporary label 
should be attached to the component until the replacement label can be made. The 
replacement label must be approved by the operations manager (or higher authority).  The 
attachment of temporary and/or replacement labels to correct components will be verified. 
 
 
3.15 Chapter 15 Operating and Maintenance Plan 
   
3.15.1 Initial Start-up Procedures (Shakedown) 
 
This section includes a summary of procedures for start-up, control, and familiarization of the 
Vortec waste pretreatment and conditioning system demonstration during the system shakedown 
period. The following items will be completed prior to beginning operation:  
 

• Install all mechanical and electrical systems; 
• Test and check instrumentation for proper operation and installation;  
• Perform complete system review, including hydrostatic testing of the pipelines, tanks, 

vessels, and operating equipment; 
• Start up and successfully operate the demonstration facility equipment and systems; 
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• Chemicals for operation and proper storage for such chemicals are available  along 
with current and complete Material Safety Data Sheets (MSDSs) filed onsite; 

 
• Chemicals, lubricants, oils, etc. for maintenance and proper storage for such materials 

are available along with current and complete already defined MSDS’s filed onsite; 
 
• The equipment is installed in accordance with the manufacturer’s recommendations; 
 
• Sanitary facilities, water supply, diesel fuel, propane, office trailers, and other 

infrastructure items required for operation of the system are installed and operational; 
 
• Fire protection systems are installed and tested, and meet the requirements of United 

States Department of Energy (DOE) Orders and local fire codes; 
 
• Pipes and valves are labeled accordingly; 
 
• Compressed-air systems and high-pressure vessels and lines, including relief valves, 

have been tested accordingly; 
 
• Heating, ventilation, and air conditioning systems are operational and in proper 

working order; 
 
• Vortec personnel health and safety policies are documented and available for 

inspection by workers; 
 
• Site lighting is operational; 
 
• All tanks are properly plumbed and vented; 
 
• All pipes, tanks, and vessels have been hydrostatically tested per the design 

specifications and records have been maintained; 
 
• Vortec Corporation has reviewed all purchased equipment and factory testing 

records; 
 
• All valves have been installed per the design and specifications, including manual hand 

valves and pneumatically operated control valves; 
 
• Valves are in the correct positions; 
 
• All process air ducts are clear of any obstructions, 
 
• All on-site monitoring and analytical testing equipment is available; and 
 
• All additional start-up checks are completed in accordance with the readiness review 

information in the subsections that follow. 
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The Vortec Soil Pre-treatment and Conditioning System Demonstration will undergo an informal 
operational readiness review prior to shakedown of the system.   The Vortec Project Team will 
present the readiness review to the Executive Assistance Committee.   The Executive Assistance 
Committee will consist of DOE, Vortec Corporation and Bechtel-Jacobs Environmental 
Management Team personnel that the DOE will deem necessary.  However, other DOE and 
prime contractor personnel may also be present at the review meeting for additional support and 
verification.  The meeting will ensure that personnel and the equipment are prepared for initial 
shakedown and operation of the demonstration.  
 
The committee will review the start-up criteria identified in Table 3.15-1 before operations begin. 
The demonstration will not proceed until deficient matters are addressed. 
 

3.15.1.3 System Start-up and Initial Operation 
 
After all pre-start-up checks are completed, the Vortec system components will be started 
manually in accordance with the Limited Demonstration Test Plan BFA-4110-904-004.  
 

3.15.1.4 System Checkout 
 
During both manual and automatic start-up phases, all mechanical, electrical, instrumentation, and 
control systems will be checked for proper installation and conformance to the design criteria as 
specified in the contract plans and specifications. Following manual start-up of the individual 
equipment sub-systems and systems, each will be shut down and any necessary repairs will be 
made before the initial operation begins.  
 

3.15.1.5 System Performance Check 
 
The first Waste Pre-treatment and Soil Conditioning demonstration run will use clean soil. This 
period will be the integrated test portion of the project; however, the components of the system 
will be operated as though hazardous waste is being treated. The process should be deliberately 
interrupted to verify that the interlocks and PLC are operating effectively. 
 

3.15.2 Equipment/ Subsystem Procedures 
 
The Waste Conditioning system design should be capable of processing 10 barrels per hour.  For 
the demonstration test, processing will be accomplished during a 10-hour day with the waste 
processed in accordance with the test plan.  
 
Equipment processing procedures are shown below for each major subsystem. 
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Table 3.15-1. Readiness Review Checklist 
 
Yes No Start-up Criteria 
  Contractual requirements, including subcontracts, completed.  
  Equipment supply list completed and schedule identified. 
  Equipment calibrations completed. 
  Personnel met medical monitoring and completed training requirements. 
  Badges for all authorized personnel obtained. 
  Identified and completed reading requirements for applicable personnel and 

provide copies. Reading requirements include the following at a minimum:  
Operation and Maintenance (O&M) Manual, including standard operating 
procedures (SOPs); As-built plans and specifications. 

  Construction completed. 
  Telephone services installed. 
  Local contracts arranged through Vortec site manager. 
  Security control for gates and site arranged. 
  Operator training completed. 
  Office trailer and change-house trailers installed and operational. 
  Water supply available. 
  Sanitary facilities available. 
  Hazardous assessment and safety evaluation completed. 
  Laboratory support available. 
  Equipment labeling completed. 
  Fire protection water available. 
  Electrical power available. 
  Systematic review of Vortec Corporation’s conformance to applicable United 

States Department of Energy Orders completed. 
  Conduct-of-operations review completed. 
  National Environmental Policy Act concerns addressed. 
  Medical assistance available. 
  Final O&M Manual with procedures approved. 
  Operator aids completed. 
  Permits obtained and approved with all parties.  
  Health and safety plan reviewed and approved. 
  Shakedown testing completed. 
  Project quality assurance project plan (QAPP) reviewed and signed by QA 

Manager. 
  Training session by equipment vendors to plant technicians, engineers, and 

technical specialist accomplished. 
  Chemical hygiene plan completed. 
  Standard operating procedures and equipment manuals not in operator manuals 

completed. 
  Material safety data sheet for all chemicals available. 
  Logbook(s) for project obtained. 
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Table 3.15-1. Readiness Review Checklist (Continued) 
 
Yes No Start-up Criteria (Continued) 
  Document control number for the logbook obtained. 
  As-built drawings of facility completed. 
  Emergency telephone numbers available. 
  Copies of the emergency plan and procedures posted and accessible. 
  Walk-through of SOPs conducted. 
Equipment 
  Necessary equipment identified, ordered, shipped to the site, and recorded. 
  Spare parts procured and delivered. 
  Necessary materials supply inventory list completed and supplies delivered to the 

site. 
  Health and safety equipment procured including: 

Fall protection equipment;  
Radiological protection (if required); 
Lockout/tagout equipment; 
Portable radiological meters (if required); and 
Monitoring instruments. 

  Personal protective equipment (PPE) delivered and stored properly. 
  Equipment delivered and installed on-site. 
  Toolbox procured (specific tools to be determined). 
  Radios available. 
  Waste disposal boxes (ST-90) delivered and in place. 
  Fire extinguishers at facility per the emergency plan available. 
  Hazardous material shelter(s) for chemical storage i.e. flammable storage cabinets 

delivered and in place. 
  Forklifts available on site and operational. 
  Portable or permanent eyewash installed and operational. 
  Spill containment/response equipment available. 
  Storage shed for tools and lubricants available. 
  Equipment decontamination pad and supplies available and in place (if required). 
  Vehicles available on site and operational. 
  Specialized maintenance tools procured and available on site. 
  First aid kit and other needed emergency equipment available. 
  Chairs and general office supplies procured and in place. 
  Computer workstation (computer, printer, monitor) procured and assembled. 
  Waste management equipment in place and operational. 

 

 

3.15.2.1 Surrogate Waste Receiving 
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Flow diagrams in Figures 3.15-1 through 3.15-4 illustrate the procedures according to which 
Vortec will request and receive surrogate waste from the Site Waste Management and the 
material movement within the plant. 
 

Soil Conditioning test stream approval or rejection plan.  
 
The PGDP will prepare drums from specific test streams per the test plan.  Vortec Corporation 
will submit a waste information summary sheet to PGDP identifying the test stream and the 
number of drums in the test stream. 
 
All forms and sheets referred to in this section can be found in Appendix L.  
 

Requests for delivery of the surrogate waste stream to the Pretreatment and 
Conditioning site. 
 
Vortec will request delivery of a demonstration lot by submitting the Demonstration Lot Request 
(DLR) form to the PGDP which specifies the surrogate waste stream identification, number of 
containers included in the lot, and the identification number of each container included in the lot. 
 
The PGDP will prepare and deliver the packaged surrogate drums to Vortec Corporation’s  soil 
conditioning site.  
 
The PGDP will transport the requested demonstration lot to a staging area at the Pretreatment 
and Conditioning Plant. Upon delivery to the plant, Vortec will verify the following: (1) the 
surrogate waste streams are as specified on the DLR, (2) the number of containers for each 
waste stream is as specified on the DLR, (3) the container identification numbers concur with the 
waste stream list, and (4) containers are not significantly damaged and labels and markings are 
readable. If a drum is not on the DLR form, Vortec will not accept that drum and the PGDP will 
remove the drum from the Pretreatment and Conditioning Plant. If a drum that is on the DLR 
form is not included in the delivered lot, then Vortec will resolve the discrepancy with PGDP. If 
there are no discrepancies between the DLR and the delivered lot, Vortec will accept the lot from 
the PGDP and sign a surrogate waste receipt verification (SWRV) form. Any discrepancies that 
can be resolved at the time of lot delivery should be resolved immediately. Vortec will log in the 
drums and enter the data into their Data Management System.  
 
The PGDP will deliver waste material to the pre-treatment and conditioning plant during one eight-
hour shift, five days per week or as negotiated between organizations. 
 

Staging area demonstration lot. 
 
Vortec will store the demonstration lot in the staging area of the pre-treatment and conditioning 
plant until it is prepared to process the lot. Vortec will transfer the demonstration lot from the 
waste receiving area to the storage area in such a manner as to facilitate removal of the drums in 
the lot for Soil Conditioning on a first-in/first-out basis. The location of the lot in the storage area 
will be entered into the Data Management System to facilitate removal and transfer to the Soil 
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Conditioning process, when appropriate. The storage area can hold a four-day supply of waste for 
the Soil Conditioning process. 
 
3.15.2.2 Waste Conditioning System operation 
 
The Pre-Treatment and Conditioning System consists of a manipulating arm, skip hoist, primary 
shredder, secondary shredder, waste dryer/homogenizer, ferrous metal separator, dust control 
assembly, dryer air heater, and 2 conveyors for transporting waste throughout the system. The 
Pre-Treatment and Conditioning System operator will start the system from a local control panel. 
A PLC controls the system and will sequentially start system components in accordance with a 
pre-programmed schedule, with interlocks to protect system components.  For example, operation 
of the dust control system must be initiated prior to waste dryer operation, which in turn must be 
initiated before engaging shredding and conveying assemblies upstream of the dryer, etc. 
 
In accordance with a waste-processing schedule, which the Site Manager/ Demonstration Test 
Manager issues, the Vortec fork truck operator will move drums of surrogate waste from the 
waste storage area to the Waste Conditioning staging area. 
 
Drum Dump/Shredding Operation. 
 
For wastes contained in steel drums inside overpacks, the Waste Conditioning operator raises the 
overpack, using an articulated arm equipped with a drum grip, to a position over the skip hoist 
bucket. The operator will place the overpack into the bucket, which feeds the primary shredder.  
 
For waste contained in steel drums only, the operator will use an articulated arm equipped with a 
drum grip, place the drum with its contents into the bucket. The primary shredder equipment will 
shred drum(s) and waste to a maximum size of about 5 inches; material from the primary shredder 
will then drop directly into the secondary shredder which will reduce their size to that acceptable 
for drying, approximately 2 inches. 
 
Waste material, which enters Waste Conditioning, takes less than one hours to process; the 
amount of the material in process when the Waste Conditioning system is full is approximately 5 
tons. During operation of the Waste Conditioning System, a signal will notify the operator when to 
terminate waste loading into the system; the notification will enable the operator to run the Waste 
Conditioning System empty of material prior to the end of a shift. 
 
Waste Drying/Homogenization. 
 
The drum and waste material from the secondary shredder are mechanically conveyed via belt 
conveyors to the rotary dryer/homogenizer for reduction in moisture content to approximately 1 
percent and mixing with material from other drums.  The dryer is a direct contact device where 
the drying medium (hot air) comes in direct contact with the shredded drum and waste materials; 
the dryer removes moisture from the waste via evaporation. The drying air is heated using a 
directly fired, propane heater before delivery to the waste dryer. The moisture-laden air from the 
waste dryer first passes through two stages of dust collection, including a primary filter and a 
HEPA filter to remove particulate matter. 
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Metal Separation. 
 
Dried waste and drum materials are mechanically conveyed from the dryer to the metal 
separation equipment. Magnetic separators are used to remove ferrous metal from the dried 
material.  The separated metals discharge to a chute that connects to a ST-90 box and conditioned 
waste material discharge to a separate chute that connects to a ST-90 box. When the ST-90 box 
is full, a forklift truck operator will remove the box and move it to the staging area for shipment to 
the PGDP.  The operator will then place an empty ST-90 box at the chute discharge point. 
 
Dust Control. 
 
An induced draft fan draws dust-laden air from the system and transports it to the nuisance dust 
air pollution control assembly and maintains a negative pressure in all equipment in the Pre-
Treatment and Conditioning System including belt conveyors. The air pollution control assembly 
for the feed conditioning system contains a primary filter and high-efficiency particulate air 
(HEPA) filter. Interlocks in the Pre-Treatment and Conditioning system PLC prevent operation of 
the system if the air pollution control assembly is not operating sufficiently to prevent fugitive dust 
emissions from the system. 
 

3.15.3 Conditioned Product Handling System 
 
A conditioned product handling system consists of a container loading chute, ST-90 Containers 
(furnished by DOE), and product weigh scales. 
 
Two ST-90 containers are placed adjacent to each other in the conditioned product loading area 
with a chute over each box. A diverter valve directs the conditioned waste from the conveyor to 
one of the two chutes to load one of the boxes. When one box is full, the yard forklift truck 
operator adjusts the valving from a local control panel to direct the conditioned material to the 
chute over the empty adjacent box. The ST-90 lid is placed on the full container and ready for 
removal.  The forklift operator then moves the full box to a staging area for subsequent transport 
to a product storage area where it will be shipped to PGDP for disposal. Upstream of the diverter 
gate is an automatic sampling device to collect mutable small plug flow samples for one ST-90 
container.  The representative sample is characterized by lab analysis and the resulting data is the 
characterized identity of that particular ST-90 container. The staging area can accommodate all 
boxes filled during one ten-hour shift; therefore, movement of the boxes to the storage area can 
occur during one eight-hour second shift. 
 

3.15.4 Air Pollution Control System 
 
The Air Pollution Control System (APCS) removes pollutants from the bleed air from the Waste 
Conditioning System.  The APCS consists of primary, and HEPA filters.  The APCS must be 
operating prior to start-up of the Waste Conditioning System. 
 
The HEPA filter assembly consists of eight sections.  Each section contains four primary filter 
elements and two secondary elements.  The system is cleaned automatically based on pressure 
drop.  Individual sections are automatically isolated and the primary elements are pulsed clean 
with compressed air.  Each section has a dust hopper connected to a line to convey the dust to the 
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filter receiver. The main PLC controls the automatic cleaning sequence.  Should a filter element 
require replacement, the operation will be performed under the direction of the site Health 
Physicist and according to an appropriate Radiological Work Order.  Spent filters will be placed in 
waste containers and returned to the PGDP. 
 
A variable speed induced draft fan in the APCS controls the negative pressure in the pre-
treatment and conditioning system. 
 
 

3.15.5 Process Instrumentation and Control System 
 
Critical process parameters will be measured and transmitted to the PLC, which will control the 
operation of the process to meet performance specifications. The PLC will be located in the 
Control Room with critical parameters displayed on the main control panel. The control room 
operator will monitor the critical parameters, log any unusual conditions, and take whatever action 
is required to prevent unsafe operation of the system. 
 

3.15.6 Utilities Systems  
 
The PGDP will supply electrical power (1,500 KVA; 480/277 volts, 60 hertz, 3 phase) to the 
Vortec Pre-Treatment and Conditioning Plant operation. An emergency diesel power generator 
will be available to supply electricity to some portions of the facility and will activate automatically 
in the event of a power failure. 
 

3.15.6.1 Water Utilities 
 
The PGDP will supply non-potable water to the Vortec facility for cleanup and fire protection. 
The Vortec facility will utilize water for fire protection. The LMES Fire Hazard Analysis (LMES, 
1996b) addressed the fire protection needs and requirements for the Vortec demonstration.  
Potable water will be supplied by a vendor service providing bottled water.  Sanitary water will be 
trucked in and pumped into water tanks located beneath each sanitary trailer. 
 

3.15.6.2 Fuel Utilities 
 
The Vortec Test Demonstration will utilize propane as the fuel for the dryer air heater. The 
system will consist of a propane tank located near the northern portion of the site, with piping 
leading to air heater controls. The LMES Fire Hazard Analysis (LMES, 1996 b) addressed 
propane loading and unloading procedures.  In addition to the 1996 LMES Fire Hazard Analysis, 
the IUOE had a Process Hazards Analysis (PHA) of the Pre-Treatment and Conditioning System 
in December 2000.  The Procedure for Propane Unloading and Storage is in Appendix B. 
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Figure 3.15-1 Demo Testing Incoming Waste Evaluation and Delivery Process 
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Figure 3.15-2 Demo Testing Waste Process and Disposal 
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to Site WM.

Site picks up conditioned product and 
analytical report

Site temporary waste storage

On-site Waste Waste Landfill
or

Off-site disposal

Metals 
seperation.
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Vortec Corporation 

Procedure for Logbook Documentation  
 
 

Prepared by: Steve Miller, PE  (SMS)/ R.K. Hnat (Vortec) 

Approved by: 
 

Effective Date: 
 
7/5/01 

 
 

Record of Changes 
 

 
Change 
Letter 

 
Affected Page(s) 

 
ECR 

 
Effective 

Date 

Change 
Approved by 

(Initial) 

0 All 4110-1013 7/5/01  

     

     

     

 
This procedure has been verified for adequacy.  
 
The next 1-year periodic review date is 7/31/02. 
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A1. PURPOSE 
 
This procedure establishes criteria and guidelines for site logbook content and control. 
 

 
A2. APPLICABILITY 
 
This procedure is applicable to the Vortec Paducah demonstration facility personnel. 
The Site Manager must approve any deviations from this procedure.  
 

 
A3. RESPONSIBILITIES 
 
The Site Manager or appointed representative is responsible for coordinating and 
scheduling daily activities. The Site Manager is also responsible for ensuring the 
training of personnel in the use of this procedure. 
 
The operators are responsible for ensuring the logbook entries are complete, accurate, 
and in accordance with this procedure. 
 

 
A4. ACTION STEPS 
 
A4.1  INTRODUCTION 
 
The Site Manager will assign logbooks to employees in key positions. The facility will 
have one site logbook and specific activity requirement logbooks. All logbooks will be 
bound with lined and consecutively numbered pages. All pages will be renumbered or 
manually numbered before initial use of the logbook.  
 
A4.2  LABEL REQUIREMENTS 
 
The front cover of the logbook will contain the following information: 

 
• Project name; 
 
• Logbook number; 
 
• Activity; and 
 
• Start and finish date. 

 
A4.3  CUSTODY AND CONTROL 
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The individual assigned to the logbook becomes responsible for the proper 
documentation. Custody and transfer of the logbook will be documented in the 
logbook. 
 
 
A4.4  GENERAL LOGBOOK DOCUMENTATION GUIDELINES  
 
The following requirements should be followed when using a logbook: 

 
• Complete all entries in ink; 
 
• Precede all entries with the time (in military units) of the observation; 
 
• Record the date and location; 
 
• Indicate any deletions or changes by marking through the material with a 

single line. Do not erase, blot out, or use correction fluid on any entry; 
 
• Do not start a new page until the previous page is full or has been 

marked with a single diagonal line. Use both sides of the logbook and do 
not skip pages; 

 
• Record as much relevant information as possible; 
 
• Do not remove pages from the logbook; and 
 
• Logbooks should remain in the site office and be stored as directed by the 

Site Manager.  
 
 
A4.5  SITE LOGBOOK ENTRY GUIDELINES 
 
The site logbook is the master reference document for the facility’s activities and 
documents the daily activities. The following are suggested entries for each shift:  

 
• The date, time, names and titles of personnel, and organizations onsite; 
 
• The name of the individual responsible for logbook entries; 
 
• A summary of the activities completed and details of technical 

information; 
 
• Details of equipment failure; 
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• Changes in the treatment process; 
 
• Documentation of important correspondence; and 
 
• Documentation of health and safety issues and health monitoring. 

 
 
 
 
A4.6  VERIFICATION 
 
The Site Manager or his/her appointed representative will perform periodic 
verification of the logbook to ensure adherence to this procedure. 
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Vortec Corporation 

Procedure for Propane Unloading and Storage  
 
 

Prepared by: R. Jaeger / R.K. Hnat 

Approved by: 
 

Effective Date: 
 
7/5/01 

 
 

Record of Changes 
 

 
Change 
Letter 

 
Affected Page(s) 
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Effective 

Date 

Change 
Approved by 

(Initial) 
0 All 4110-2013 7/5/01  
     

     
     
 
This procedure has been verified for adequacy.  
 
The next 1-year periodic review date is 7/31/02. 
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Propane Tank Unloading Procedure at Vortec 
 

B1. PURPOSE 
 

The purpose of this document is to describe the methods and procedures for transferring 
liquid propane from cargo tank motor vehicles into the 10,000-gallon propane storage tank 
located at the Vortec site.   Access to the Vortec facility shall not be granted until the LP-
Gas vendor has completed this procedure. 

 
 

B2. APPLICABILITY 
 

This procedure is applicable to the owner/operator of the transport vehicle, site 
supervisor, and all designees associated with the transfer of propane at Vortec. 
 
Vortec Corporation and the United States Department of Energy must approve 
any changes to or deviations from this procedure prior to the start of any 
transfer.  

 
 

B3. ACRONYMS 
 
A. DOE - The United States Department of Energy 
B. DOT - The United States Department of Transportation 
C. C.F.R. - Code of Federal Regulations 

 
 

B4. REFERENCES 
 
National Propane Gas Association LP-Gas Safety Handbook. 
 
National Fire Protection Association Code 58 Liquid Petroleum - Gas Code. 
 
49 C.F.R. 391, Qualifications of Drivers. 
 
49 C.F.R. 171-178, Hazardous Materials: Cargo Tank Motor Vehicles in Liquefied 
Compressed Gas Service Final Rule; Safety Standards for Unloading Cargo Tank 
Motor Vehicles in Liquefied Compressed Gas Service. 
 
29 C.F.R. 1900-1910, Occupational Safety and Health Administration, Department of 
Labor. 
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B5. PRECAUTIONS, MARKINGS, AND LIMITATIONS 
 

B5.1    Precautions 
 

B5.1.1 Only those personnel that are properly trained by their employer for the specific 
purpose of delivering and transferring liquid propane will be allowed to perform such 
duties at the Vortec facility. 
 
B5.1.2 Persons conducting transfer operations will develop a comprehensive written 
emergency operating procedure. The written procedures will be displayed prominently in 
each cargo tank motor vehicle. 
 
B5.1.3 Any liquid propane gas (LP-Gas) stored or used in any system within the Vortec 
complex should not contain ammonia. If such a possibility exists (i.e., resulting from the 
dual use of transportation equipment), the LP-Gas will be tested prior to being transferred 
into the Vortec holding tank. 
 
B5.1.4 The site manager or designee prior to entering the loading station will inspect 
transfer vehicles visually. The visual inspection will include checking for any leaks from 
the vehicle with the driver in the cab and the engine running. Should any minor drips be 
observed, the site manager will determine if the vehicle should deliver the propane as 
scheduled or be repaired prior to entering the Vortec site. An absorbent pad or pan could 
be used to contain any oil drips, under direction of the site manager. 

 

B5.2 Markings 
 
In-service cargo tank motor vehicles will be marked and retain inspection documentation 
as required by 49 C.F.R. § 180.415. New cargo tank markings are required for new 
(unused) cargo tank motor vehicles with the following statement added to the certification 
documentation required by 49 C.F.R. § 178.337-18: “Emergency excess flow control 
performance not established for this unit.” The marking that is required by 49 C.F.R. 
§17l.5(b) to be displayed on a cargo tank motor vehicle used or represented for use under 
this section includes the following: the letters must be white and the background black; the 
letters must be 1.5 cm in height and the marking must be 6 cm x 15 cm These markings 
are in excess of typical 49 C.F.R. Transportation labeling and placards that apply to the 
transportation of LP-Gas on public highways. 
 

 

B5.3 Limitations 
 

Only equipment that has been properly tested and accompanied by documentation of the 
testing, as specified in this procedure, can be used in the transfer of liquid propane at the 
Vortec facility. 
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B6. PREREQUISITES 
 

B6.1 All Vortec and LP-Gas personnel tasked with oversight or the tank filling 
operation must be knowledgeable of this procedure and those applicable requirements are 
outlined in this document. 
 
B6.2 The procedure will be in compliance with all applicable 49 C.F.R. DOT 
regulations concerning the transportation of LP-Gas to the Vortec site. 
 
B6.3 All LP-Gas will be odorized prior to delivery by the addition of a warning agent of 
such character that the gases are detectable by a distinct odor to a concentration in air of 
not over one fifth the lower limit of flammability.   Documentation as to the application of 
an odor to the LP-Gas will be completed and provided to the Vortec staff prior to any 
transfer of each load. 
 
B6.4 The following requirements are specified in 49 C.F.L § 171.5(1)(i) through 
171.5(3)(b). 
 
B6.4.1 Prior to the transfer of product from a cargo tank motor vehicle, the person 
performing the unloading function should verify that each component of the discharge 
system is of sound quality and is free of leaks and that all connections are secure. All 
transfer hoses must be subjected to full transfer hose pressure prior to the first transfer of 
product each day. 

 
B6.4.2 Before the transfer of product is initiated from a cargo tank motor vehicle using a 
new or repaired transfer hose, or a modified hose assembly for the first time, the hose 
assembly must be subjected to a pressure test at no less than 120% of the design pressure 
or maximum allowable working pressure marked on the cargo tank motor vehicle, or the 
pressure the hose is expected to be subjected to during product transfer, whichever is 
greater. This test must include all hose fittings and equipment arranged in the 
configuration to be employed during transfer operations. Any hoses or associated 
equipment that shows signs of leakage, significant bulging, or other defects cannot be 
used.   An acceptable procedure for maintenance, testing, and inspection of hoses is 
outlined in publication RMA/IP11-2, "Manual for Maintenance, Testing, and Inspection of 
Hoses," 1998 edition, published by the Rubber Manufacturers Association. 

 
B6.4.3 In the event of an unintentional release to the environment during transfer, the 
person attending the unloading operation must activate promptly the internal self-closing 
stop valve and shut down all motive and auxiliary power equipment. This requirement can 
be accomplished by meeting the requirements in 49 C.F.R § 178.337-11(a)(1)(i); through 
the use of a qualified person positioned within an arm's reach of the mechanical means of 
closure throughout the unloading operation, except during the short period of time 
necessary to engage or disengage the motor vehicle power take-off or other mechanical, 
electrical, or hydraulic means used to energize the pump and other components of a cargo 
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tank's discharge system; or through the use of a fully operational radio-controlled system 
that is capable of stopping the transfer of loading by use of a transmitter carried by a 
qualified person unloading the cargo tank. 
 
B6.4.4 The attendance requirements of 49 C.F.R § 177.846(i)(3) are satisfied when the 
qualified person unloading the cargo tank carries a radio transmitter that will activate the 
closure of the internal self-closing stop valve; remains within the operating range of the 
transmitter; and has an unobstructed view of the cargo motor vehicle at all times when its 
internal stop-valve is open. 
 
 

B7. TEST EQUIPMENT, TOOLS, AND SUPPLIES 
 
A. Driver logbooks. 
 
B. Indelible black ink pens. 
 
C. Each tank truck or tractor will be provided with at least one approved portable 
fire extinguisher having a minimum capacity of 18 lb. dry chemical with a B:C rating. 
 
D. Each tank truck or tractor will carry chock blocks that will be used to prevent 
rolling of the vehicle whenever it is being loaded, unloaded, or parked. 
 
B. The truck engine exhaust system will comply with Federal Motor Carrier Safety 
Regulations. 
 
F. Any hoses that are to be used for conveying LP-Gas liquid or vapor at 
pressures that exceed 5 psi will be designed for a working pressure of 350 psi with a 
safety factor of 5 to 1 and will be marked continuously with LP-CAS PROPANE 350 
PSI WORKING PRESSURE, and with the manufacturer's name and trademark. This 
marking is in addition to the DOT required markings that apply to the truck and the LP-
Gas. 

 

B8. ACTION STEPS 
 

B8.1 Vortec Site Manager or Designee 
 
B8.1.1 The Vortec Site Manager, or his designee, will notify the Plant Shift 
Superintendent (PGDP) the day of delivery, prior to the actual delivery of LP-Gas to the 
Vortec site. 
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B8.1.2 The Vortec Site Manager or designee will contact the propane supplier and 
arrange for delivery of propane. 
 
B8.1.3 The Vortec Site Manager or designee will meet the driver of the LP-Gas transfer 
vehicle, review the associated paperwork, and inspect the vehicle. 
B8.1.4 Upon approval and arrival of the LP-Gas transfer vehicle, both the driver and Site 
Manager or designee shall inspect the area for any items that could produce a spark. 
 
B8.1.5 Once the area has been determined safe to initiate the LP-Gas transfer, the Site 
Manager or designee shall oversee the transfer operation, being ready to assist the driver 
in the event of any release of LP-Gas.   The driver, Site Manager, or a designee, shall 
implement the pre-determined emergency response actions and any additional personnel 
required to contain the release and ensure the safety of the workers and work place. 

 
B8.1.6 Once the transfer of the LP-Gas has been completed the Site Manager shall 
instruct the driver to return his vehicle to the site trailer where all appropriate paperwork 
shall be completed. 
 
 

8.2 Driver 
 
B8.2.1   Upon arrival at the Vortec complex, the driver will park the vehicle (turn off 
engine, apply the parking brake, exit the vehicle, and place chock blocks to the rear 
wheels) at the designated delivery truck location next to the office trailer.  The driver will 
enter the site trailer and inform the Site Manager, or his designee, of his arrival.   All 
paperwork will be presented to the Site Manager or designee at this time for review.   A 
site map is posted in the site trailer and the driver must review it to become familiar with 
the LP-Gas tank location and other structures associated with the Vortec facility.   The 
driver and Site Manager or designee then will visually inspect the truck for any leaks or 
defects.   Upon approval from the Site Manager or designee to enter the Vortec site, the 
driver will remove his chocks, release the parking break, and drive to the designated 
filling station as directed. 
 
B8.2.2   Upon arrival at the designated filling station, as indicated on the plant map, the 
driver will park the vehicle, turn off the motor, set the parking brake, exit the vehicle, and 
apply the chocks to the rear wheels on each side of the vehicle. 
 
B8.2.3 The driver will check the area for hazardous conditions and possible sources of 
ignition.  Should any be found, further operation will be delayed until the situation is 
corrected.  In accordance with DOT regulations for vehicles containing LP-Gas, no 
person shall smoke or carry smoking materials within 25 ft of the vehicle with the 
appropriate, required placarding. 
 
B8.2.4   Before connecting to the Vortec storage tank, the driver will check 
the nameplate on the tank to be sure it is the proper type tank.   For 
LP-Gas, the tank must have a minimum design pressure of 250 psig. 
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B8.2.5   All hand tools used in the transfer of the LP-Gas will be manufactured from 
non-sparking materials. 
 
 
B8.2.6   All dust caps or plugs will be removed from the valve assemblies on both the 
transfer vehicle and the Vortec storage tank.   All valves will be inspected for 
obstructions such as insects, nests, paint, etc.   The hoses that will be used in the transfer 
operation will be inspected as well.    Following the inspection, the hoses will be 
connected to their designated valve assembly points.   The driver shall observe that the 
"No Smoking" signs are posted and in good condition.   Then the driver shall place the 
"Tanker Connected" signs in plain view prior to connecting hoses to the tank. 
 
B8.2.7   The pressure regulator will be inspected to verify that insects, nests, paint, etc do 
not plug the vent.   In addition, the inspection will determine that the vent is in the correct 
position and that the rain cap is on the pressure relief valve. 
 
B8.2.8   Operational valve assembly, truck operation requirements, and sight glass 
procedures are per the propane supplier’s standard delivery procedures. 

 
B8.2.9  Once the LP-Gas transfer has been completed, all valves should be returned to 
their previous positions.  All hoses will be disconnected and returned to the transport 
vehicle without release.   The driver will remove the chocks only when the truck is ready 
to return to the office. 
 
B8.2.10  Upon approval by the Site Manager or designee, the driver shall then proceed to 
the Vortec site office to complete the required company billing and Vortec paperwork and 
to receive the final approval signature for the completion of the LP-Gas delivery transfer. 
 
B8.2.11  Should any product be released, the driver and Vortec Site Manager will 
implement immediate action.   The driver will close the appropriate valves and shut off the 
truck immediately.  Dike materials will be present at the filling station and will be used 
immediately in the event of any release to maintain the affected area.   The spill response 
plan will be implemented, and the PGDP Plant Shift Superintendent will be notified. 
 

 

B9. ACCEPTANCE CRITERIA 
 
The Site Mamager will sign the driver's logbook when the vehicle has been inspected, when 
approving the driver's initiation of the liquid propane transfer, and when accepting the transfer as 
being completed in accordance with this procedure. 
 
 

B10. POST-PERFORMANCE WORK ACTIVITIES 
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Visually check the area to see if all connections are located in their proper position. 
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B11. RECORDS 
 

B11.1 Quality 
 
The driver and his employer will generate the following quality records: 

 
A. Driver's logbook 
 
B. Certification that the LP-Gas has had an odorant added. 
 
C. Documentation that all hoses have been tested in accordance with this procedure. 
 
D. Documentation of all testing of vehicles used for any use other than transferring 

LP-Gas.   This documentation will be presented to the Site Mamager upon arrival 
at the site. 

 
E. Completed checklists as detailed in Figure B-1 and B-2. 
 
 

 

B11.2 Non-Quality 
 
None Required 
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Figure B-1 Vortec LP-Gas Cargo Tank Truck Inspection Check List 
 
Item Description Frequency Check for Note 

1 Nameplate and test 
inspection decal 

Semi-annually Compliance  

2 Fire extinguishers Monthly Availability  
     
     
     
     
     
     
     

 
 
 
 
 
 
 
 

Figure B-2 Vortec LP-Gas Bulk Storage Inspection check List 
 

The LP-storage tank has an 18,000 gallon capacity 
 
Item Description Frequency Check for Note 

1 Hoses  Monthly Cracks  
2 Shutoff Valve With fillup Operation  
3 Emergency Valve Bi-monthly Operation  
4 Backflow check valve Bi-monthly Operation  
5 Grounding Semi-annual Conductivity  
6 Fire Protection Semi-annual   
7 Tank Semi-annual Rust, Fitting 

connection leaks 
 

8 Curbing or Diking Semi-annual Cracks  
9 Fire Extinguisher Bi-monthly Pressure  

10 Tank Area Clutter 
 

Semi-annual Debris clutter Clean-up as 
required 
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Vortec Corporation 
Procedure for Start-Up and Shutdown  

of the Process Instrumentation and Control System 
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Vortec Corporation 

Procedure for Start-up and Shutdown 
Of the Process Instrumentation and Control System 

 
 

Prepared by: R.K. Hnat  

Approved by: 
 

Effective Date: 
 
7/5/01 

 
 

Record of Changes 
 

 
Change 
Letter 

 
Affected Page(s) 

 
ECR 

 
Effective 

Date 

Change 
Approved by 

(Initial) 
0 All 4110-2013 7/5/01  
     
     

     
     
     
 
This procedure has been verified for adequacy.  
 
The next 1-year periodic review date is 7/31/02 
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C1.  PURPOSE 
 
This procedure defines the required actions necessary to start up and shut down of the Process 
Instrumentation and Control System at the Vortec facility. 
 
C2.  APPLICABILITY 
 
This procedure applies to all activities associated with start-up and shutdown of the Process 
Instrumentation and Control System at the Vortec facility. 
 
C3.  REFERENCES AND DEFINITIONS 
 
 BFA-4110-906-001 Operational Control Logic 
 BFA-4110-907-003 Instrument List 
 BFA-4110-905-004 Process Description 

BFA-4110-907-007 Motor list 
BFA-4110-907-008 Equipment List 

 Section 514.4 Process Instrumentation and Control System 
 
 
C4.  RESPONSIBILITIES 
 
 The Control Room Operator is responsible for start-up and shutdown.  
 
 
C5.  ACTION STEPS 
 
 Start-up and shutdown sequences are shown below. 

 

C5.1 Conditioning System Start-up Sequence 
Walk around systems to look for any visual leaks or damage. 
1.0 Start Air Compressor Skid. 
2.0 Start Nuisance Dust Collection System (NDC Blower and NDC Filter). 
3.0 Start Dryer Dust Collection System (Dryer Blower, Dryer HEPA, and Dryer 

Filter). 
4.0 Start Pneumatic Conveyor System. 
5.0 Start Product Handling System. 
6.0 Start Conveyor C-4 and the Tramp Iron Magnet. 
7.0 Start Rotary Dryer System. 
8.0 Start Propane Supply System (actually, only opening a valve). 
9.0 Start Air Heater System. 
10.0 Start Conveyor C-3. 
11.0 Start Shredder System. 
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1.0 Start Skip Hoist Loading System. 
Operator can now load barrels into skip hoist bucket. 

C5.1 Conditioning System Shut-down Sequence 
Sequence is in reverse order of the start-up sequence. 
 
Operator insures that no barrels are loaded into the skip hoist. 
1.0 Stop Skip Hoist Loading System. 
2.0 Stop Shredder System. 
3.0 Stop Conveyor C-3. 
4.0 Stop Air Heater System. 
5.0 Stop Propane Supply System (actually, only closing a valve). 
6.0 Stop Rotary Dryer System. 
7.0 Stop Conveyor C-4 and the Tramp Iron Magnet. 
8.0 Stop Product Handling System. 
9.0 Stop Pneumatic Conveyor System. 
10.0 Stop Dryer Dust Collection System (Dryer Blower, Dryer HEPA, and Dryer 

Filter). 
11.0 Stop Nuisance Dust Collection System (NDC Blower and NDC Filter). 
12.0 Stop Air Compressor Skid. 
Walk around systems to look for any visual leaks or damage. 

 
 
 
C6.  RECORDS 
 
 See 3.11 Chapter 11, Logkeeping 
 See 3.12 Chapter 12, Operations Changeover 
 See Appendix L-14, Shift Changeover Checklist 
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INSTRUMENT & CONTROL EQUIPMENT 
 
ID/Tag No. Description Supplier Model No Specification 
ECP-800 COMPUTER GATEWAY P5-166 S-4100-810 
ECP-801 COMPUTER GATEWAY P5-166 S-4100-811 
ECP-802 COMPUTER GATEWAY P5-166 S-4100-812 
ECP-804 PRINTER HEWLETT 

PACKARD 
 S-4100-814 

ECP-805 PLC 
EQUIPMENT 

RUMSEY  S-4100-816 

ST-800A PROCESS 
CONTROL 
SHELTER, 20’ 

RUMSEY  S-4100-800 

ST-800B PROCESS 
CONTROL 
SHELTER, 40’ 

RUMSEY  S-4100-800 
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APPENDIX D 
 
 
 
 
 

Vortec Corporation 
Procedure for Start-up and Shutdown of the 

Utilities System 
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Vortec Corporation 

Procedure for Start-up and Shutdown of the  
Utilities System 

 
 

Prepared by: Bill Osburn (SMS) / R.K. Hnat (Vortec) 

Approved by: 
 

Effective Date: 
 
7/5/01 

 
 

Record of Changes 
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This procedure has been verified for adequacy.  
 
The next 1-year periodic review date is 7/31/02. 
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D1. PURPOSE 
 
This procedure defines the required equipment and actions necessary to start up and shut down of 
the Utilities System. 
 

D2. APPLICABILITY 
 
This procedure applies to all activities associated with start up and shut down of the Utilities 
System. 
 

D3. REFERENCES AND DEFINITIONS 
 
BFA-4110-906-001 Operational Control Logic  
BFA-4110-907-003 Instrument list 
BFA-4110-905-004 Process Description 
BFA-4110-907-007 Motor list 
Bfa-4110-907-008 Equipment List 
 

D4. RESPONSIBILITIES 
 
The Control Room Operator is responsible for start-up and shutdown of the emergency generator. 
 
The Propane System is manually controlled. The plant supervisor is responsible for the manual 
settings on the propane tank.  
 

D5. ACTION STEPS 
 
See information with each equipment item that follows. 

D6. RECORDS 
 
See 3.11 Chapter 11, Logkeeping. 
See 3.12 Chapter 12, Operations Changeover. 
See Appendix L-14, Shift Changeover Checklist. 
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D7. VORTEC CORPORATION SUPPLIED INSTRUMENTATION 
 
The following instrumentation are supplied by Vortec Corporation on the interconnection piping: 
 

ID Description System Mfg Mfg ID 
PSLL 708A Plant air low low 

pressure alarm 
Air Compressor See BFA-4110-

907-003 
See BFA-4110-
907-003 

PSL 708B Plant air low pressure 
alarm 

Air Compressor. See BFA-4110-
907-003 

See BFA-4110-
907-003 

 
 
 
Process System: UTILITIES, 

COMPRESSED AIR 
 

Equipment Name:  AIR COMPRESSOR 

ID/Tag No.: ME-700 
 

Model No.: GA-160 

Supplier: A.B.E. BERKLEIGH 
PUMP AND 
COMPRESSOR CO. 
 

Drawing No.: - 

Manufacturer: ATLAS COPCO 
COMPRESSORS INC. 
 

  

Specification No.: S-4100-702 Vendor Comp. No.: - 
 
DETAILED INFORMATION ON START-UP, SHUTDOWN AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

- VOM-4100-702-001 - A 36 Operators Log 
- VOM-4100-702-002 - A 48 Instruction Book for Stationary 

Compressors 
- VOM-4100-702-003 - A 38 Parts Book for Stationary 

Compressors 
- VOM-4100-702-004 - A 38 User Manual for Elektronikon 

Regulator 
1310251722 VOM-4100-702-005 - A 6 GE Motor Installation and 

Maintenance 
N/A D-4110-502-008 D D 1 Compressed Air Utility P&ID 

 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
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INITIAL START-UP:  
 
(1) The compressor element supports and motor supports are secured to the frame, 

immobilizing the vibration dampers during transport.  Remove the stud and nuts (VOM-
4100-0702-002, p35 1-Fig. 14a and 14b) of both compressor element supports as well as 
the bushing (VOM-4100-0702-002, p27 1-Fig. 10) of the motor support. 

 
(2) Check that the electrical connections correspond to the local codes.  Check the 

connections for correct tightness.  An isolating switch must be installed near the 
compressor. 

 
(3) Check transformer (VOM-4100-0702-002, p14 T1-Fig.6a) for correct connection, the 

settings of the drive motor overload relay (VOM-4100-0702-002, p14 F21-Fig. 6a). See 
section 6.3 (VOM-4100-0702-002, p37). 

 
(4) Check oil level.  Consult section 3.4 (VOM-4100-0702-002, p29). Remove filler plugs 

(VOM-4100-0702-002, p8-11 FC2-Fig. 4a and 4b) from each element.  Pour 1 quart of oil 
into each compressor element.  Reinstall the plugs.  Do not mix the oils. 

 
(5) Fit the air outlet valve (VOM-4100-0702-002, p6 AV-Fig. 3).  Close the valve.  Connect 

the air system to the valve. 
 
(6) Connect the manual condensate drain valve (VOM-4100-0702-002, p6 Dma-Fig. 3).  

Close the valve.  Connect the valve to the drain hole. 
 
(7)  Connect the automatic  condensate drain outlet (VOM-4100-0702-002, p6 Daa-Fig. 3) to 

the drain collector. 
(8) Labels are delivered with the compressor, warning the operator that: 
 

1. The compressor automatically restarts after voltage failure (See VOM-4100-
0702-002, p7 section 1.3.2). 

 
2. The compressor is automatically controlled and may be restarted, even after 

manually stopping  (See VOM-4100-0702-002, p7 section 1.3.2) 
 
Stick these labels in an obvious plane neat the control panel.  Read the warnings. 

 
(1) Switch on the voltage.  Start the compressor and stop it immediately.  Check the rotation 

of the drive motor, and on air-cooled units, the rotation of the fan motors. When facing the 
drive end shaft of the motors, the correct rotation is counter-clockwise for both the 
compressor motor and fan motors(s).  

 
(2) Check the programmed settings  (See VOM-4100-0702-004 “User manual for 

Elektroniko® Regulator 4x40 display”, section “Modify settings” 0 submenus.) 
 
(3) Open the air outlet valve (VOM-4100-0702-002, p6 AV-Fig. 3). 
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(4) Start and run the compressor for a few minutes. Check that the compressor acts 

normally. Consult the user manual, “Modify Settings” sub-menus. 
 
 
START-UP: 
 
Before Starting (Reference VOM-4100-0702-002, p12 Fig. 5a) 
 
Safety.   
 
The operator must apply all relevant safety precautions, including those mentioned in VOM-4100-
702-002. 
 
(1) Switch on the voltage. The “voltage on” LED (2) lights up, and the message 

“compressor off” appears on the display (4);  
 
(2) Close the condensate drain valve (VOM-4100-0702-002, p6 Daa-Fig. 3); 
 
(3) Open the air outlet valve (VOM-4100-0702-002, p6 AV-Fig. 3); 
 
(4)  Check the oil level (VOM-4100-0702-002, p8-11 LI41-Fig. 4a and 4b). The pointer 

should register in the green range or in the orange range.  
 
Starting (Reference VOM-4100-0702-002, p12 Fig. 5a) 
 
(5) Press the start button (8). The compressor should start running in the unloaded condition. 

The “automatic operation” LED (1) should light up. For wye-delta starting, ten seconds 
after pressing the start button (8), the drive motor switches over from wye to delta.  At 
the same time, the compressor starts running loaded. The message on the display (4) 
changes from “auto unloaded” to “auto loaded”.  For direct on-line starting, the drive 
motor starts immediately after pressing the start button (8). 

 
SHUTDOWN (Reference VOM-4100-0702-002, p12 Fig. 5a): 
 
(1) Press the stop button (9); the LED (1) should go out. The message “Programmed stop” 

appears. The compressor should run unloaded for 30 seconds and then stop.  
 
(2) Close the air outlet valve (VOM-4100-0702-002, p6 AV-Fig. 3) and switch off the 

voltage. 
 
(3) Open the condensate drain valve (VOM-4100-0702-002, p6 Dma-Fig. 3). 
 
 
 
EMERGENCY STOP (Reference VOM-4100-0702-002, p12 Fig. 5a): 
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To stop the compressor in the event of an emergency; 
 
(1) Press button (S2). The “Alarm” LED (3) should blink.  
 
(2) After remedying the fault, unlock the button by turning it counter-clockwise and press the 

“Reset” key. The message “All protection functions are OK” will appear, after 
which the compressor can be restarted.  

 
(3) Press the keys “Menu”  and “Main Screen” to return to the main display (Fig. 5b). 
 
 
MAINTENANCE: 
 
For Preventative Maintenance, see VOM-4110-0702-002 p31. 
For Stationary Compressor Maintenance, see VOM-4100-0702-002 (back cover inside page). 
For Motor Maintenance, see VOM-4100-0702-005 page 4. 
 
INSTRUMENTATION: 
 
An independent local control panel, ECP-700, operates the air compressor. ECP-700 is tied into 
the PLC in the Control Trailer.  There is no instrumentation with ME-700 Air Compressor. 
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Process System: UTILITIES 

 
Equipment Name: AIR DRYER 

ID/Tag No.:  ME-704 
 

Model No.:  EH-1000 

Supplier: ABE Berkleigh 
 

  

Manufacturer: Pneumatech, Inc 
 

Drawing No.:  - 

Specification No.: S-4100-702 Vendor Comp. No.: - 
 
DETAILED INFORMATION ON START-UP, SHUTDOWN AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
 
Vendor 
No. 

Vortec No. Rev * Size  No. 
Sh. 

Description 

- VOM-4100-702-013 - A 6 Heatless Air Dryer Installation 
Operation & Maintenance 

OM-A-10 VOM-4100-702-016 - A, B 23A 
1B 

Regenerative Air/Gas Dryers 
Installation, Operation, Start-up, & 
Maintenance Manual 

N/A D-4110-502-008 D D 1 Compressed Air Utility P&ID 
      
      

 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
 
START-UP: 
 
(1) Leave power switch in the OFF position. 
 
(2) Keeping the outlet valve closed, slowly pressurize both absorbent chambers to the line 

pressure. 
 
(3) Check for any leaks in the system. 
 
(4) Turn the power switch to ON. 
 
(5) One of the purge valves should open and depressurize the chamber on that side. 
 
(6) Run the dryer through one or two cycles before opening the outlet valve.  
 
(7) Once the system has been pressurized, check the system for any leaks. 
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SHUTDOWN: 
 
Per PLC Logic  
 
MAINTENANCE: 
 
General 
 
(1) Clean or replace the pilot air filter element during the first month of operation. Repeat 

periodically. 
 
(2) Every three months, close the purge adjusting valve momentarily to check for any leaks in the 

inlet and/or purge check valves. A leak is indicated by air coming though the exhaust mufflers.  
 
(3) NOTE: No lubrication is required for this system.  
 
Daily 
 
(1) Check auto drain on blowdown prefilter every shift. 
 
Weekly 
 
(1) Check the shifting, purge, and re-pressurization operation. 
 
(2) Check the operating conditions: inlet pressure, inlet temperature and the flow rate. 
 
(3) Check the moisture indicator: BLUE color indicates DRY conditions. If the color is PINK, 

refer to the moisture indicator chart on alarm conditions for probable cause. 
 
(4) Check the purge mufflers for blockage. One indicator is back pressure on the tower under 

regeneration. Replace if necessary. 
 
(5) Check the pressure drop across prefilter and after filter. Replace the elements if the pressure 

drop exceeds 7 PSI. 
 
Monthly 
 
(1) Check the air pilot filter element. Replace if necessary. 
 
 
Quarterly 
 
(1) Check the prefilter and afterfilter elements for excessive clogging or possible damage.  

Replace as necessary. 
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(2) Blow down relief valves. 
 
(3) Check outlet dew point conditions. 
 
Annually 
 
(1) Close the inlet and outlet valves on the dryer, or bypass the dryer and completely depressurize 

the dryer system. Open the desiccant fill port and check visually. If desiccant is contaminated 
with oil or broken, replace the desiccant. 

 
(2) Remove the outlet check valves. Repair or replace as necessary. 
 
(3) Remove the inlet switching valves and purge the exhaust valves. Clean and replace worn-out 

seats and seals. 
 
(4) Inspect the pilot air cylinders for leaks or worn-out seals. Repair or replace as necessary. 

Check pilot air solenoid valves for possible defects. 
 
(5) Check re-pressurizing control valve.  Repair or replace as necessary. 
 
(6) Check pilot air solenoid valves for possible defects. 
 
(7) Recalibrate the dew point monitor sensor probe.  
 
INSTRUMENTATION: 
 
A local control panel, ECP-704, operates the air dryer. ECP-704 is tied into the PLC in the 
Control Trailer.  Instrumentation for the ME-704 Air Dryer are shown below: 
 

ID Description Supplied By Mfg Mfg ID 
PSV 725A Pressure switch valve PneumaTech, Inc.   
PSV 725B Pressure switch valve PneumaTech, Inc.   
PI 725A Pressure Indicator PneumaTech, Inc.   
PI 725B Pressure Indicator PneumaTech, Inc.   
FI 725 Flow rate indicator PneumaTech, Inc.   
PDI 724 Pressure differential 

indicator 
PneumaTech, Inc.   

PDI 726 Pressure differential 
indicator 

PneumaTech, Inc.   

. 
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Process System: UTILITIES 

 
Equipment Name: DRY AIR RECEIVER 

ID/Tag No.:  T-703 
 

Model No.:   

Supplier: ABE Berkleigh 
 

  

Manufacturer: Brunner Engrg. and 
Mfg., Inc. 
 

Drawing No.:  - 

Specification No.: S-4100-702 Vendor Comp. No.: - 
 
DETAILED INFORMATION ON START-UP, SHUTDOWN AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
 
Vendor 
No. 

Vortec No. Rev * Size  No. 
Sh. 

Description 

- VOM-4100-702-021 - A 3 Vessel Installation and 
Maintenance Recommendations 

N/A D-4110-502-008 D D 1 Compressed Air Utility P&ID 
      
      

 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
 
START-UP: 
 
Per PLC Logic. 
 
SHUTDOWN: 
 
Per PLC Logic. 
 
VESSEL MAINTENANCE: 
 
General 
 
1. Maintaining a pressure vessel includes proper inspection.  Many states have adopted the 

National Board Inspection Code (NB-23), for rules concerning Post-Construction Activities.  
Check with local authorities having jurisdiction over pressure vessels installations and 
operations. 
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2. The N.B.I.C may be obtained by calling the National Board of Boiler and Pressure Inspectors 

at (614) 888-8320. 
 
 
 
 
Monthly 
 
1. Manually drain condensate from the receiver.  
 
 
 
INSTRUMENTATION: 
 
 

ID Description Supplied By Mfg Mfg ID 
PSV 727 Pressure switch valve A.B.E. Berkliegh - - 

PI 727 Pressure Indicator A.B.E. Berkliegh - - 
 

. 
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Process System: UTILITIES Equipment Name:  EMERGENCY DIESEL 

GENERATOR 
 

ID/Tag No.: ME-710 Model No.: D250FRZ4  
  

Supplier: Katolight 
Corporation 
 

Drawing No.: - 

Manufacturer: CUMMINS 
 

  

Specification  
No: 
 

S-4100-900 Vendor Comp. No: - 

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
 

Vendor 
No. 

Vortec No. Rev Size  No. 
Sh. 

Description 

- VOM-4100-0900-001 - A >200 Katolight Corporation Operators 
Manual 

      
      

 
START-UP: 
 
INSTALLATION CHECKLIST 
 
Prior to initial startup refer to the following installation checklist, Table 10.1 (page 10-1) of the 
Katolight Corporation Installation Guide, to ensure that the generator set is installed properly. 
 
 
ENGINE SHUTDOWN: 
 
1. Allow the engine to idle three to five minutes before shutting it off after a full load of 

operation.  This allows adequate cool down of pistons, cylinders, bearings, and 
turbocharger components. 

 
2. Shutters must operate in the same temperature range as the thermostat with which they 

are used. 
 
NORMAL STARTING PROCEDURE (Above 32oF): 
 
Caution: To prevent damage to the starter, do not engage the starting motor more than 30 
seconds.  Wait two minutes between each attempt to start (electrical starting motors only) 
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1. Disengage any driven accessories and put the transmission in neutral. 
 
2. Activate the ignition switch to open the fuel pump shutoff valve. 
 
3. Start the engine with the throttle in the idle position.  
 
4. Engines equipped with air starters require a minimum of 480kPa [70psi]. 
 
5. The engine must have adequate oil pressure within 15 seconds after starting.  If the 

warning light indicating low pressure has gone out, or there is no oil pressure indicated on 
a gauge within 15 seconds, shut off the engine immediately to avoid engine damage.  
Confirm the correct oil level in the oil pan. 

 
6. Idle the engine three to five seconds before operating with a load. 
 
7. Increase the engine speed (RPM) slowly to provide adequate lubrication to the bearings. 

And to allow the oil pressure to stabilize. 
 
 
COLD WEATHER STARTING PROCEDURE (Below 32oF): 
 
Using Starting Fluid With Mechanical or Electrical Metering Equipment 
 
3. Set the throttle at idle. 
 
4. Disengage any driven accessories and put the transmission in neutral. 
 
5. Activate the ignition switch to open the fuel pump shutoff valve. 
 
Caution:  Do not use excessive amounts of starting fluid when starting an engine.  The 
use of too much starting fluid will cause engine damage. 
 
6. While cranking the engine, inject a metered amount of starting fluid. 
 
Caution:  Starting fluid is highly flammable and explosive.  Keep flames, sparks, and 
arching switches away from starter fluid. 
 
Due to increased safety hazards and potential for engine damage, do not use starting fluid without 
metering equipment. 
 
 
7. The engine must have adequate oil pressure within 15 seconds after starting.  If the 

warning light indicating low pressure has not gone out, or there is no oil pressure indicated 
on a gauge within 15 seconds, shut off the engine immediately to void engine damage.  
Confirm the correct oil level in the oil pan. 
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8. Do not increase the engine speed above low idle until the coolant temperature gauge 
needle starts to move or 10 minutes have elapsed.  This will endure adequate lubrication 
to the bearings. 

 
9. Monitor the oil pressure after normal operation is initiated, 
TOOL REQUIERMENTS: 
 
Most of the maintenance operations can be performed with common hand tools (metric, and 
S.A.E. wrenches, sockets, and screwdrivers) 
 
Special tools may be required for some maintenance operations.  Contact the nearest Cummings 
Authorization Repair Location for the required service tools listed below: 
 
Tool Part No. Description 
3375044 Torque Wrench 
3375049 Oil Filter Wrench 
3376592 Torque Wrench (Valve and Injector Adjustment) 
3376807 Engine Coolant and fuel Filter Wrench 
3823024 Injector Puller 
3822524 Belt Tension Gauge, Click Type (v-belts and v-

ribbed with 4 or 5 ribs) 
38922525 Belt Tension Gauge, Click Type (v-belt ribbed with 6 

to 12 ribs) 
ST-537 Dial Depth Gauge 
ST-669 Torque Wrench Adapter (Used with 3376592 

Torque Wrench) 
ST-1138 Thermostat Seal Mandrel 
ST-1272-11 Chip Removing Tool 
ST-1293 Belt tension Gauge (v-ribbed belts) 
 
 
 
 
MAINTENANCE: 
 
Maintenance Manual Page References for Maintenance Instructions 
 
Time for Maintenance     Specific Instructions  
 
Daily (if operated) 
 
1. Inspect belts.      O& M Manual L10, P3-4  
2. Check Engine oil level.    O& M Manual L10, P3-3 
3. Check Engine Coolant level   O& M Manual L10, P3-3 
4. Inspect fan.     O& M Manual L10, P3-4 
5. Drain fuel-water separator.   O& M Manual L10, P3-3 
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Weekly (if operated) 
 
1. Check air intake system    O& M Manual L10, P4-6 
2. Check air cleaner restriction.   O& M Manual L10, P4-2 
3. Check and clean Air Cleaner Element.  O& M Manual L10, P4-3 
4. Drain air tanks.     O& M Manual L10, P4-8 
 
Every 250 hours or 6 months  
 
2. Change lubricating oil.    O& M Manual L10, P5-4 
3. Change lubricating oil filters.   O& M Manual L10, P5-4 
4. Replace fuel filter.    O& M Manual L10, P5-3 
5. Check Coolant Additive Concentration (DCA4). O& M Manual L10, P5-8 
6. Replace coolant filter.    O& M Manual L10, P5-7 
 
Every 1,500 hours or 1 year 
 
7. Adjust valves and injectors.   O& M Manual L10, P6-3 
8. Steam clean engine.    O& M Manual L10, P6-12 
9. Check torque on turbocharger mounting nuts. O& M Manual L10, P6-11 
10. Check torque on engine mounting bolts.  O& M Manual L10, P6-12 
11. Check and replace hoses as required.  O& M Manual L10, P6-10 
12. Check shutters and thermatic fan (if equipped). O& M Manual L10, P6-11 
 
Every 6,000 hours or 2 years  
 
1. Clean cooling system.    O& M Manual L10, P7-3 
2. Change coolant and antifreeze.   O& M Manual L10, P7-3  
 
Every 6,000 hours or 3 years  
 
1. Clean and calibrate injectors.   O& M Manual L10, P8-3 
2. Clean and calibrate fuel pump.   O& M Manual L10, P8-13 
3. Inspect turbocharger.    O& M Manual L10, P8-16 
4. Inspect air compressor.    O& M Manual L10, P8-18 
5. Inspect fan hub.     O& M Manual L10, P8-16 
6. Inspect idler pulley assembly.   O& M Manual L10, P8-16 
7. Inspect external vibration damper.  O& M Manual L10, P8-3 
 
 
SAFETY PRECAUTIONS: 
 
1. HANDLING SAFETY PRECAUTIONS 
 
Do not use lifting devices with marginal capacities when lifting or moving the unit. Observe the 
center of gravity of the equipment to be lifted and do not allow the generator set to swing if 
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suspended. Make certain the supporting structure is adequate to support the unit. Failure to 
observe this warning may result in equipment damage and serious or fatal injury. 
 
2. ELECTRICAL SAFETY PRECAUTIONS 
 
Remove all electrical power before removing protective shields for maintenance. Exercise 
extreme caution when working on or around electrical components. Open or poorly insulated 
conductors are extremely dangerous during operation. A severe, possibly fatal, shock may result. 
Make certain that all conductors are properly insulated or guarded, all grounds are make and that 
the area is dry. Do not tamper with interlocks. 
 
In the event of an accident from electrical shock, shut down the set immediately. If the set cannot 
be shut down, free the victim from contact with a dry nonconductor, avoiding direct contact with 
victim until free of the conductor. Use a dry rope, dry board or any nonconducting tool to free 
victim. If the victim is unconscious, apply artificial respiration and seek medical help immediately. 
 
Follow all electrical codes when installing the equipment. Have all equipment installing performed 
by a licensed electrical contractor. 
 
Do not smoke or use an open flame when servicing batteries. Batteries generate an explosive gas 
during charging. 
 
 
3. VENTILATION SAFETY PRECAUTIONS 
 
Make certain the area is well ventilated to dissipate any flammable vapors which may collect from 
fuels. When servicing any part of the electrical system or making any connections, be sure the 
main switch is OFF and disconnect the battery ground cable or remove the fuse in the DC system. 
Clean or service the generator set only when the engine is shut down. If the unit stops because of 
an engine safety device, do not attempt to restart until the cause for shut down has been 
corrected. 
 
The engine exhaust is toxic as it contains carbon monoxide which is colorless and odorless. Make 
certain that the extended exhaust piping is plumbed properly and that the exhaust is not near an 
intake ventilator. Increase the exhaust pipe diameter as necessary to reduce back pressure. Use a 
minimum number of fittings and elbows to prevent back pressure in the engine exhaust system. Be 
sure the enclosure has proper ventilation to accommodate the engine cooling system. 
 
4. FUEL SAFETY PRECAUTIONS 
 
Do not fill fuel tanks while the engine is running unless the fuel tank is located outside and away 
from the engine compartment. Do not smoke or use open flame at any time when fuel is being 
handled. Fuel vapors are both toxic and flammable. 
 
Where local codes are more stringent than the suggestions in this manual, the local 
codes must be given priority. 
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These safety suggestions apply to service of any engine using liquefied petroleum gas fuel 
regardless of the work to be performed. When servicing the engine, ensure that there is adequate 
ventilation. This is to avoid the accumulation of gas/air mixtures in and about the engine caused by 
undetected leaks. 
 
Do not service the engine when any ignition source such as an open flame is present. 
“DANGER” signs must be placed to warn of the fire hazard. No work may be performed on the 
engine involving an ignition source such as open flames, cutting welding, grinding, etc. 
 
A fire extinguisher [dry chemical or carbon dioxide, (CO2)] must be immediately available to the 
mechanics when working. Careful ventilation of the area is mandatory in the event of a fuel leak. 
 
After completing service work and before starting the unit, ventilate thoroughly to remove any 
possible accumulation of fuel vapors. 
 
Any service performed on the fuel system requires that: 
 
• All threaded connections should be sealed with a proper pipe thread compound. Replace 

defective fittings and reseal all connections. 
 
• Check the fuel system for leaks. Leaks are not permissible. 
 
• A green soap solution applied with a soft brush will bubble to indicate leaks. Never use an 

open flame to check for leaks. All leaks must be sealed. 
 
• Check all flexible fuel connections, metallic and neoprene, with the soap solution. 
 
It is important to remember that all fuel systems are pressurized. Again, be certain that the fuel 
valves are tightly closed and all fuel has been vented before starting any repair work on the fuel 
system. 
 
Before proceeding with any service, be certain that all switches are in the OFF position, 
disconnect the battery ground cable and remove the fuses in direct current (DC) systems. 
 
CAUTION: For proper unit operation, battery minus (-) terminal must always be connected to 
ground. Reverse connection of the battery will severely damage or destroy the battery charging 
alternator, regulator and other polarity sensitive devices. 
 
Pay specific attention to see that all power leads and control connections are properly insulated 
before starting the set. Neglecting this may result in extensive damage to equipment and personal 
injury. This problem arises if the unit is started before electrical installation is completed. 
 
 
5. GENERAL PRECAUTIONS 
 
Observe all warnings found on the equipment. Ensure that warning labels are easily legible and not 
obstructed by dirt, grease, or other equipment. 
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Never remove the radiator cap when the engine is running or immediately after operation. Allow 
the system to cool and bleed pressure before removing cap. 
 
Ensure that all tools and rags are removed from the equipment after servicing. 
 
Keep fire extinguishers in accessible locations. Use appropriate fire extinguishers as 
recommended by NFPA. 
 
 
 
 
 
SERVICE REQUIREMENTS: 
 
1. GENERAL 
 
Generator sets should be located in easy-to-clean, dry areas. When installed outdoors, the set 
should be a housed unit, or an enclosure should be built to protect it from weather. Do not 
overlook the possibility of flooding or high-water level during storms if the set is to be located in a 
low area such as a waterfront or basement installation. 
 
Screens or other protection should be provided to safeguard against potential fire hazards and 
operational problems which can be caused by rodents, insects, birds, etc. They have been known 
to live or build nests inside enclosures and even inside generators. Ensure that any added 
protection does not interfere with unit operation or air flow. 
 
Whenever possible, install the set in an area which can be quickly reached for repair in case of 
malfunction. Service entrances should be large enough to permit service of components such as 
the engine, radiator, or generator in the event major overhaul or replacement is needed. 
 
Service items that are difficult to reach will not be properly maintained. Make certain ample room 
is provided around the set, especially at points requiring regular attention. 
 
Common locations of items requiring service on typical liquid-cooled diesel generator sets are 
shown in the suppliers O&M Manual. The actual location, which varies from model to model, of 
all service items should be known by the maintenance personnel and considered when planning the 
installation. An item requiring daily attention must, of course, be made more accessible than one 
requiring service every 5,000 hours. Service frequency specified for common items are shown in 
the service schedule, Table 1. 
 

NOTE: For standby units it is important that servicing is performed on a calendar basis, once a 
year or every 100 hours, since it may take years to accumulate any significant number of hours. 
Failure to do this may result in the set not starting or operating properly when the unit is most 
needed. 
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Table 1. Typical Service Schedule  

INSPECTION: 

Thorough inspection at regular intervals will save money and prevent minor troubles arising at 
inconvenient times. ANY NEW or OVER-HAULED ENGINE should always be checked over 
for unusual conditions at the end of the first week of operation. For example, cylinder head 
gaskets, base pan and gear-cover gaskets, and so on, should be examined for tightness. Re-torque 
cylinder-head hold down nuts in order to ensure top performance henceforward. The following 
table embraces a practical inspection routine that may be adapted as needed to suit individual 
variations in operating schedules. It is suggested that the operator consider the requirements of 
accessory maintenance and other features of the installation so as to fit these details into the 
regular inspection schedule. Refer to Operator Manual for details on individual units. 

INSPECTION AT TEST INTERVAL: 

(RECOMMENDED WEEKLY) 

1. Water Temperature and Oil Pressure. Observe both before shutting down. 

2. Oil Level and Quality. Check engine oil level. If engine is operating for the first time, 
examine oil after 10 hours. 

3. Coolant. Examine condition and adequacy of supply. Rusty, scummy, or oily coolant may 
indicate the need for cleaning the coolant may indicate the need for cleaning the cooling 
system or other servicing. 

4. Fuel Supply. Measure fuel in main tank and day tank if supplied. Drain sump traps and 
strainers. 

5. Air Cleaners and Breathers. Inspect for cleanliness. Under some operating conditions, 
these units may require cleaning several times each day. 

6. Water, Fuel, and Lubricant Lines. make a visual examination for indications of leaks, 
damaged tubing or bad joints. 

7. Accessories. Service in accordance with the manufacturer’s recommendations. 

8. Electrical. Examine engine for any worn or frayed wiring and replace or repair as necessary.  

MONTHLY INSPECTION: 

1. Noises. Any noises that may indicate need for repair or service should be traced to their 
source and corrected. 

2. Engine Exterior. Clean thoroughly using a suitable solvent such as kerosene or mineral 
spirits. Use care not to wash grit and dirt into inaccessible locations, around the injection 
nozzles, for example, where it might fall into engine later on. 

3. Fuel Injection Pump. Change oil if dilution is apparent, also change each time main engine 
oil is changed. Not applicable on most engines. 

4. Mating Surfaces. Examine for indications of leaking gaskets; test for loose cap screws, nuts, 
and engine hold-down bolts. Torque nuts, in areas where leaks are indicated, to specified 
values. Replace gaskets and retorque evenly if leakage continues. 

5. Fan Belt. Inspect this and other belt drives for proper tension, incipient breakage, fraying or 
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other damage. 

6. Waterpump. Examine for evidence of leakage. 

Table 1.  Typical Service Schedule (Continued) 

ANNUAL INSPECTION: 

 Refer to engine operators manual for following inspections and maintenance interval. 

1. Engine Oil. Change engine oil and filter. 

2. Battery. Replacement recommended annually. 

3. Belt Tension.  Check fan and alternator belt tension and adjust properly. 

4. Injection Nozzles. If proper equipment is available, a check of the spray characteristics and 
pressures may be made. If the equipment is not available and the engine is operating normally, 
do not disturb them. 

5.    Compression. Check each cylinder. Be sure fuel control is in “Stop” position. Uneven 
compression or pressures lower than those given under ENGINE DATA call for further 
investigation. When preceding inspection has been completed, it may be necessary to decide 
on valve re-grinding, bearing adjustment or other overhaul. 

GENERATOR INSPECTION: 

1. Inspection. A systematic inspection at least once a week is necessary to insure the best 
operation of the generator; therefore, the following plan should be given special attention and 
consideration. 

2. Cleanliness. The exterior of the machine should be kept free of water, oil, dirt and grease. 
Clean and inspect the ventilation opening daily. 

3. Lubrication. Katolight engine-generator sets use permanently sealed single bearing 
generators and normally do not need to be lubricated. 

 
 
INSTRUMENTATION: 
 
No Process Instrumentation.   
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Process System: UTILITIES/PROPANE Equipment 

Name:  
PROPANE TRUCK 
UNLOADING SKID 

ID/Tag No.: SK-702 Model No.:  
Supplier: CHESMONT Drawing No.: - 
Manufacturer: ELY ENERGY 

INCORPORATED 
  

Specification  
No: 
 

S-4100-703 Vendor Comp. 
No: 

 

 
 
Vendor 

No. 
Vortec No. Rev * Size  No. 

Sh. 
Description 

- VOM-4100-703-001                         - A >100 Propane System Operation 
Manual 

N/A D-4110-502-009 E D 1 Propane Utility P&ID 
 
* Document revision may be superseded by subsequent change, check with document control 
for current revision 
 
START-UP: 
 
Not Applicable. 
 
SHUTDOWN: 
 
Not Applicable. 
 
MAINTENANCE: 
 
Normal preventative maintenance. 
 
INSTRUMENTATION: 
 
No Instrumentation, manual operation. The propane truck unloading skid is equipped with a pull 
cord for the emergency vapor shutoff valve. 
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Process System: UTILITIES / 

PROPANE 
Equipment 
Name:  

LIQUID PROPANE 
TANK 

ID/Tag No.: T-700 Model No.:  
Manufacturer: CHESMONT 

ENGINEERING 
COMPANY, INC. 

Drawing No.: - 

Manufacturer: ELY ENERGY 
INCORPORATED 

  

Specification No.:  
S-4100-703 

Vendor Comp. 
No.: 

 

 
 

Physical Properties of Propane  
BTU per Gallon 91,300 
Cubic Feet Gas per Gallon 36.2 
BTU/Cubic Ft. of Gas @ 60oF 2,500 
BTU/Cubic Ft. of Gas @ 60oF 92 PSI 
BTU/Cubic Ft. of Gas @ 100oF 172 PSI 
Specific Gravity of Liquid @ 60oF (water –1.0) .509 
Specific Gravity of Liquid @ 60oF (air –1.0) 1.522 
Boiling Point of Liquid @ Sea Level When 
Release to Air: 

-44o 

 
DETAILED INFORMATION ON START-UP, SHUTDOWN AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 

Vendor 
No. 

Vortec No. Rev * Size  No. 
Sh. 

Description 

- VOM-4100-703-001                                                                                                                                                                                                 - A >100 Propane System Operation 
Manual 

N/A D-4110-502-009 E D 1 Propane Utility P&ID 
 
* Document revision may be superseded by subsequent change, check with document control 
for current revision. 
 
 
INITIAL START-UP:  
 
For LP Tank filling procedure see Appendix B 
 
 
START-UP: 
Manually turn on valve located at Air Heater Skid SK-108 
 
 
SHUTDOWN: 
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Manually turn off valve located at Air Heater Skid SK-108 
 
EMERGENCY STOP: 
 
There are two manual pull chord located at 20-100 feet from the propane truck unloading 
station.  One will turn of gas supply from the propane tank to the air heater and the other will 
turn of the gas supply from the tank fill station to the propane tank. 
 
 
MAINTENANCE: 
 
Monthly: 
 
1. Leak test “soap bubble test” complete LPG system while system is on-line for monthly 

running. 
 
2. Plant Operators should be given the opportunity to operate the plant monthly for a 1-2 

hour operation to check out equipment and keep their skills tuned. 
 
Every Six Months: 
 
1. Calibrate leak detection system. (if applicable) 
 
Annually: 
 
1. Check cathodic protection at test station. (if applicable) 

 
2. Open all position, pressure and temperature switches, enclosures and inspect for corrosion 

and termination.  Perform necessary maintenance. 
 
3. Verify all field position, pressure and temperature switches operate at their correct set 

points.  Calibrate as necessary. 
 
4. Calibrate pressure, temperature, and level transmitters for zero and span, verify high and 

low trip points as necessary.  
 
5. Calibrate all pressure and temperature gauges. 
 
6. Inspect all equipment and piping supports for condition (cracking, heaving, etc.). 
 
7. Inspect all plant piping and metal supports for condition; prep, prime and paint as 

necessary. 
 
8. Inspect and operate all plant manual valves, maintain as necessary. 

 
Storage Tank: 
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1. Every 5 years, test tank relief valves through a “VR” stamped National Board Shop. 
 
2. Inspect tank pressure, temperature and level gauging, replace as necessary. 
 
 
 
 
INSTRUMENTATION: 
 
Liquid Propane Tank equipped with internal excess flow valves per National Fire Protection 
Agency (NFPA) Codes and regulations. 
 
 

ID Description Supplied By Mfg Mfg ID 
PCV 929A Gas Pressure Regulator Chesmont Engrg Co. Inc. Rego 630-140/78 
PCV 929B Gas Pressure Reguator Chesmont Engrg Co. Inc. Rego 630-140/78 
PRV 728A Press. Recording Valve Chesmont Engrg Co. Inc.   
PRV 728B Press. Recording Valve Chesmont Engrg Co. Inc.   
PI 728 Pressure Gage Chesmont Engrg Co. Inc. Marsh P0158 
TI 728 Thermometer Chesmont Engrg Co. Inc. Trend 30 
LI 728A Magnetl Float Gage 

(Located inside Tank) 
Chesmont Engrg Co. Inc. Rochester 6342-11-108 

LI 728B Rotary Liquid Level 
Gage 

Chesmont Engrg Co. Inc. Rego A909R5RS 
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APPENDIX E 
 
 
 
 
 

Vortec Corporation 
Procedure for Start-up and Shutdown of the 

Dust Collection System 
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Vortec Corporation 

Procedure for Start-up and Shutdown of the  
Dust Collection System 

 
 

Prepared by: Kevin Barber (SMS) / R.K. Hnat (Vortec) 

Approved by: 
 

Effective Date: 
 
7/5/01 

 
 

Record of Changes 
 

 
Change 
Letter 

 
Affected Page(s) 

 
ECR 

 
Effective 

Date 

Change 
Approved by 

(Initial) 
0 All 4110-2013 7/5/01  
     

     
     
     
 
This procedure has been verified for adequacy.  
 
The next 1-year periodic review date is 7/31/02. 
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E1. PURPOSE 
 
This procedure defines the required equipment and actions necessary to start up and shut down 
the dust collection system. There are two dust collection systems, one for nuisance dust and the 
second for the dryer.  Each dust collection system has primary filters and HEPA secondary 
filters.  
 

E2. APPLICABILITY 
 
This procedure applies to all activities associated with start-up and shutdown of the dust collection 
system. 
 

E3. REFERENCES AND DEFINITIONS 
 
BFA-4110-906-001 Operational Control Logic  
BFA-4110-907-003 Instrument list 
BFA-4110-905-004 Process Description 
BFA-4110-907-007 Motor list 
Bfa-4110-907-008 Equipment List 

E4. RESPONSIBILITIES 
 
The Control Room Operator is responsible for start-up and shutdown of the Dust Collection 
System. 

E5. ACTION STEPS 
See information with each equipment item that follows. 

E6. RECORDS 
 
See 3.11 Chapter 11, Logkeeping. 
See 3.12 Chapter 12, Operations Changeover. 
See Appendix L-14, Shift Changeover Checklist. 
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Process System: AIR POLLUTION 

CONTROL 
Equipment Name:  PROCESS ID 

BLOWER 
 

ID/Tag No.: B-501 Model No.: 67X1-1-1/4  RB1806-5 
 

Supplier: MAC 
ENVIRONMENTAL 
 

P&ID Dwg. No.: D-4110-502-005 

Manufacturer: ROBINSON 
INDUSTRIES 
 

  

Specification  
No: 

 

S-4100-500 Vendor Comp. 
No: 

DA-66RB1806-109 

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
- VOM-4100-0500-001 - - >200 Installation, Operation, and 

Maintenance Manual 
 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Per PLC Control Logic 
 
SHUTDOWN: 
 
Per PLC Control Logic 
 
MAINTENANCE: 
 
See VOM-4100-500-001 Section 7, Robinson Industries, Inc Operation and Maintenance 
Instructions. 
  
At least once every six months the fan should be shut down for inspection.  Carefully inspect all 
anchor bolts for tightness, grouting for loosening or cracking.  Repair any deficiencies.  Check the 
rotor for wear – especially near the inlet piece and along the center web plate.  Any significant 
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decrease in thickness of structural parts (i.e. less than 90% of the original material thickness) 
remaining should be reported.  It may be necessary to repair these areas – contact the supplier. 
 
Drain a sample of lubricant from the bearings.  Any milkiness may indicate the presence of water 
contamination.  Remove the top half of the bearing housing and inspect the surface condition for 
damage or scars.  Be sure to reassemble using proper procedure.  Drain oil and change.  (See 
bearing operation instructions and assembly drawings for type of oil.) 
 
Check coupling bolts, bearing pedestal bolts, and bearing mounting bolts for tightness.  Check 
mounting pad hole clearance (on center supported housing) to be sure ample clearance exists for 
expansion and that the hold-down bolts are properly torqued. 
 
Supplier recommended spare parts: 
SIZE 67” x 1 ¼” Robinson Type RB1806-5 Fan 
1780 RPM, 250o F Operation Temperature, Clockwise Rotation 
Shipment 8-10 weeks From Receipt of Order 
Critical 
Compt 

Item Qty P/N Description Unit Price 
(Ref) 

 1 1 - Fan Wheel and Shaft Assembly $14,300 ea 
x 2 1 pr - Fan Bearings $780.00 ea 
      

 
 
 
 
INSTRUMENTATION: 
The Blower has a manual safety switch. 
 

ID Description Supplied By Mfg Mfg ID 
HS-501D Dryer Dust Collector 

Blower JOG Off Auto 
Switch 

General 
Contractor. 

Allen-Bradley 800H 
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Process System: AIR POLLUTION 

CONTROL 
Equipment Name:  DRYER HEPA FILTER 

CONTROL PANEL 
ID/Tag No.: ECP-505 Model No.:  

Supplier: MAC 
ENVIRONMENTAL 

P&ID Dwg. No.: D-4110-502-005 

Manufacturer:    
Specification  

No: 
S-4100-500 Vendor Comp. No: D83299 

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
      
      
- VOM-4100-0500-001 - - >200 Installation, Operation, and 

Maintenance Manual 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Per PLC Control Logic 
 
SHUTDOWN: 
 
Per PLC Control Logic 
 
MAINTENANCE: 
   
See ME-506A and ME-506B 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
HS-536-1 
 

HEPA Filter Module 1 
Enabled 

MAC 
Environmental. 

  

HS-536-2 
 

HEPA Filter Module 2 
Enabled 

MAC 
Environmental 

  

HS-536-3 
 

HEPA Filter Module 3 
Enabled 

MAC 
Environmental 

  

HS-536-4 HEPA Filter Module 4 MAC   
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 Enabled Environmental. 
Instrumentation  (Cont’d) 

ID Description Supplied By Mfg Mfg ID 
HS-536-5 
 

HEPA Filter Module 5 
Enabled 

MAC 
Environmental 

  

HS-536-6 
 

HEPA Filter Module 6 
Enabled 

MAC 
Environmental 

  

HS-536-7 
 

HEPA Filter Module 7 
Enabled 

MAC 
Environmental 

  

HS-536-8 
 

HEPA Filter Module 8 
Enabled 

MAC 
Environmental 
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Process System: AIR POLLUTION 

CONTROL 
Equipment Name:  PROCESS OFFGAS 

HEPA FILTER 
MODULE 

ID/Tag No.: ME-506A, ME-506B Model No.: 4M8S SPECIAL 
Supplier: MAC 

ENVIRONMENTAL 
P&ID Dwg No.: D-4110-502-005 

Manufacturer: MAC 
ENVIRONMENTAL 

  

Specification  
No: 

 

S-4100-500 Vendor Comp. No: D29100 

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
- VOM-4100-0500-001 - - >200 Installation, Operation, and 

Maintenance Manual 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
PRE-START-UP: 
 
See VOM-4100-0500-001 Section 8. 
 
START-UP: 
 
Also see VOM-4100-500-001 Section 8. 
 
1. Start Filter controls: Begin by proofing valves on filter—close discharge valves, open 

outlet and inlet valves (exception is taken for a module that is switched off-line).  Check 
static pressure in compressed air manifold. 

 
2. Start Blower: Turn on fan to specified rpm for proper airflow.  Allow 30 to 60 seconds for 

fan to reach designated speed and airflow patterns to stabilize. 
 

SHUTDOWN: 
 
On a normal system shutdown, the skid shut off sequence is as follows: 
1. Halt up-line equipment operation. 
2. Monitor gas stream temperature until it falls below 120o F and then shut off fan. 
3. After a time delay of 3 to 5 minutes, place the filter valves on their off-line (closed) 

position. 
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At this point, all skid package components are off and the skid controls are in a hold state. 
 
MAINTENANCE: 
 
Also see VOM-4100-0500-001 Section 9. 
 
Routine Maintenance 
 

1. It is recommended that one individual be assigned to monitor the operation of the dust 
collection system.  The individual assigned should have all manufacturers maintenance 
manuals readily available.  He should be thoroughly familiar with the manuals so as to 
be able to pinpoint trouble should it occur.  He should also be aware of any hazardous 
aspects of the material being filtered. 

 
2. The individual responsible for the system should follow a regular schedule of 

inspection and maintenance.  The exact schedule will depend on the particular system 
and the number of hours it operates per day or week.  However, a sample 
maintenance is shown below. 

 
3. Sample Maintenance Schedule. 

 
Daily 
 
1. Check magnehelic gauge readings on all filters.  Adverse operating conditions can be 

detected by a change in pressure drop. 
 
2. Check for dust in clean-air outlet from filter.  This may not be feasible due to the physical 

configuration of the system. 
 
3. Check Dust containers through sight port for material level. 
 
4. Open petcock to check for moisture in the compressed air header. 

 
Weekly 

 
1. Check and record magnehelic -gauge readings of all filters. 
 
2. Check fan and motor bearings for excessive heat or vibration. 

 
Monthly (or at manufacturer’s recommended intervals) 

 
1. Check oil in gearmotors.  Do not overfill. 
 
2. Drain condensation from compressed air supply reservoir.  Check the compressed air 

dryer and filter for proper operation. 
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Six Months  
 
1. Check belt tension on all V-belt drives. 
 
2. Check the operation of solenoids and diaphragm valves. 

 
3. Check condition of filter cartridges. 

 
Filter Cartridge Maintenance 
 
Review and follow all safety precautions printed in VOM-4100-0500-001 manual and on the 
safety decals on the equipment.  Never open the access doors to the filter unless the system fan 
has been de-energized and the power supply to it has been locked out. 
 
Follow the procedure by MIASMACT Cartridge Dust Collector Bag-In/Bag-Out contained in 
VOM-4100-0500-001 Section 9 when inspecting or replacing the filter cartridges. 
 
Cleaning Air System Maintenance 
 
A. The diaphragm valve requires no periodic service.  Should a valve malfunction, the cause 

is usually dirt or foreign material from the compressed air system becoming lodged 
between the diaphragm and the valve seat.  Also, a leak in the pilot solenoid valve or the 
connecting pilot tubing or fittings will cause the valve to appear to be stuck open.  If the 
valve appears to be stuck open, first check the operation of the pilot solenoid valve and 
look for leaks in the connecting tubing.  If a diaphragm valve fails to open, check to see if 
the pilot solenoid valve is opening, or check for obstructions in the pilot system tubing. 

B. If the pilot solenoid is malfunctioning, replace it with a spare.  If the pilot tubing or fittings 
are leaking or obstructed, replace or repair as required. 

C. If the pilot system appears to be functioning properly, service the diaphragm as follows: 
 

1) Depressurize the compressed air header by shutting off the supply valve and 
opening the bleed/drain valves on the bottom of the header, behind the leg.  

 
2) Remove the bonnet bolts and bonnet from the diaphragm body. 
 
3) Remove spring and diaphragm and check for dirt or other foreign objects that 

may be restricting operation or blocking passages. 
 

4) If dirt was the problem, clean and reassemble the valve. 
 
5) If diaphragm is frayed or broken, or spring is broken, clean valve and reassemble 

using both a new spring and diaphragm from a factory supplied repair kit.  See 
spare parts section listed below. 
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Supplier recommended spare parts: 
 
MAC Model 48S MIASMACT FILTER 
Serial #96-HEPA-07-001 
Shipment 2 weeks From Receipt of Order 
Critical 
Comp-
onent 

Item Qty P/N Description Unit Price 
(Ref) 

 1 1 112895 2”, 30 PSI ¼” Back Gauge $17.60 ea 
 2 1 192759 2”, 0-16 PSI ¼” BTM Gauge $17.00 ea 
x 3 48 304445 Filter Cartridge $376.00 ea 
 4 1 307140 ¼” Filter Regulator $121.00 ea 
x 5 8 307153 Material Containment Bag $13.50 ea 
 6 1 307158 14 ¼” ID x 8” Long Stock $13.50 ea 
 7 1 335657 ¾” Filter Regulator $42.00 ea 
 8 2 338575 Diaphragm Valve $136.00 ea 
x 9 2 342246 3/8” NPT Uni-Muffler Filter $110.35 ea 
 10 1 348643 Relief Valve $82.00 ea 
 11 110’ 368700 Extruded Door Gasket $3.30 ft 
x 12 8  368770 Secondary In/Out Door Bag $22.00 ea 
x 13 8 368780 Primary In/Out Door Bag $39.00 ea 
x 14 32 165948 Solenoid Valve $38.00 ea 
x 15 32 175838 1 ½” Diaphragm Valve Repair Kit $48.00 ea 
      

MAC Process Control Equipment 
Serial #N/A 
Shipment 2 weeks From Receipt of Order 
Critical 
Comp-
onent 

Item Qty P/N Description Unit Price 
(Ref) 

 1 4 169840 Hand Knob $11.70 ea 
x 2 2 111090 Magnehelic Gauge $82.00 ea 
      

BUTTERFLY VALVE 
Serial #N/A 
Shipment 2 weeks From Receipt of Order 
Critical 
Comp-

Item Qty P/N Description Unit Price 
(Ref) 
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onent 
 1 3 304444 Model F393, 8” Butterfly Valve $1,853.00 ea 
 2 6 - Replacement Solenoid Valve $224.00 
 3 6 - Re[lacement 8” EPDM Seat $164.00 

 
 
 
 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
PDT-528 
 

Secondary Chamber 
Differential Pressure 

Vortec 
Corporation 

Rosemount 1151DP4S22B1 

PDT-529 
 

Primary Chamber 
Differential Pressure 

Vortec 
Corporation 

Rosemount 1151DP4S22B1 

PT-543 
 

HEPA Filter 
Compressed Air 
Header Pressure 

MAC 
Environmental 

Wilka 891.12.5008341995 

TE-530 
 

Outlet Header 
Temperature Element 

MAC 
Environmental 

  

PDI-534 
 

Secondary Differential 
Pressure Indicator 

MAC 
Environmental 

  

PDI-535 
 

Primary Differential 
Pressure Indicator 

MAC 
Environmental 

  

ZSO-531-1 
 

Module 1 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-531-2 
 

Module 2 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-531-3 
 

Module 3 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-531-4 
 

Module 4 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-531-5 
 

Module 5 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-531-6 
 

Module 6 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-531-7 
 

Module 7 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-531-8 
 

Module 8 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-531-1 
 

Module 1 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-531-2 
 

Module 2 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 
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ZSC-531-3 
 

Module 3 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-531-4 
 

Module 4 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-531-5 
 

Module 5 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-531-6 
 

Module 6 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-531-7 
 

Module 7 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-531-8 
 

Module 8Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

INSTRUMENTATION (Cont’d) 
ID Description Supplied By Mfg Mfg ID 

ZSO-532-1 
 

Module 1 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-532-2 
 

Module 2 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-532-3 
 

Module 3 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-532-4 
 

Module 4 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-532-5 
 

Module 5 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-532-6 
 

Module 6 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-532-7 
 

Module 7 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-532-8 
 

Module 8 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-532-1 
 

Module 1 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-532-2 
 

Module 2 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-532-3 
 

Module 3 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-532-4 
 

Module 4 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-532-5 
 

Module 5 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-532-6 
 

Module 6 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-532-7 
 

Module 7 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-532-8 
 

Module 8Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 
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ZSO-533-1 
 

Module 1 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-533-2 
 

Module 2 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-533-3 
 

Module 3 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-533-4 
 

Module 4 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-533-5 
 

Module 5 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-533-6 
 

Module 6 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSO-533-7 
 

Module 7 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

INSTRUMENTATION (Cont’d) 
ID Description Supplied By Mfg Mfg ID 

ZSO-533-8 
 

Module 8 Outlet Valve 
Open Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-533-1 
 

Module 1 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-533-2 
 

Module 2 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-533-3 
 

Module 3 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-533-4 
 

Module 4 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-533-5 
 

Module 5 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-533-6 
 

Module 6 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-533-7 
 

Module 7 Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

ZSC-533-8 
 

Module 8Inlet Valve 
Closed Limit Switch 

MAC 
Environmental 

Accutak 
Switch 

2004 

XY-531-1 
 

Energize Module 1 
Outlet Solenoid Valve  

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-531-2 
 

Energize Module 2 
Outlet Solenoid Valve  

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-531-3 
 

Energize Module 3 
Outlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-531-4 
 

Energize Module 4 
Outlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-531-5 
 

Energize Module 5 
Outlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-531-6 
 

Energize Module 6 
Outlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 



BFA-4110-904-005 (0) Ltd Demo Operational Plan 

E-18 
 

XY-531-7 
 

Energize Module 7 
Outlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-531-8 
 

Energize Module 8 
Outlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-532-1 
 

Energize Module 1 
Inlet Solenoid Valve  

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-532-2 
 

Energize Module 2 
Inlet Solenoid Valve  

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-532-3 
 

Energize Module 3 
Inlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-532-4 
 

Energize Module 4 
Inlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-532-5 
 

Energize Module 5 
Inlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-532-6 
 

Energize Module 6 
Inlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

INSTRUMENTATION (Cont’d) 
ID Description Supplied By Mfg Mfg ID 

XY-532-7 
 

Energize Module 7 
Inlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-532-8 
 

Energize Module 8 
Inlet Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-533-1 
 

Energize Module 1 
Solids Discharge 
Solenoid Valve  

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-533-2 
 

Energize Module 2 
Solids Discharge 
Solenoid Valve  

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-533-3 
 

Energize Module 3 
Solids Discharge 
Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-533-4 
 

Energize Module 4 
Solids Discharge 
Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-533-5 
 

Energize Module 5 
Solids Discharge 
Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-533-6 
 

Energize Module 6 
Solids Discharge 
Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-533-7 
 

Energize Module 7 
Solids Discharge 
Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 

XY-533-8 
 

Energize Module 8 
Solids Discharge 
Solenoid Valve 

MAC 
Environmental 

Goyen 
Controls 

RCA3-5V4 
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XY-543-1A 
 

Energize Bank 1 Purge 
Solenoid Valve A 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-1B 
 

Energize Bank 1 Purge 
Solenoid Valve B 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-1C 
 

Energize Bank 1 Purge 
Solenoid Valve C 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-1D 
 

Energize Bank 1 Purge 
Solenoid Valve D 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-2A 
 

Energize Bank 2 Purge 
Solenoid Valve A 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-2B 
 

Energize Bank 2 Purge 
Solenoid Valve B 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-2C 
 

Energize Bank 2 Purge 
Solenoid Valve C 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-2D 
 

Energize Bank 2 Purge 
Solenoid Valve D 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-3A 
 

Energize Bank 3 Purge 
Solenoid Valve A 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

INSTRUMENTATION (Cont’d) 
ID Description Supplied By Mfg Mfg ID 

XY-543-3B 
 

Energize Bank 3 Purge 
Solenoid Valve B 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-3C 
 

Energize Bank 3 Purge 
Solenoid Valve C 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-3D 
 

Energize Bank 3 Purge 
Solenoid Valve D 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-4A 
 

Energize Bank 4 Purge 
Solenoid Valve A 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-4B 
 

Energize Bank 4 Purge 
Solenoid Valve B 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-4C 
 

Energize Bank 4 Purge 
Solenoid Valve C 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-4D 
 

Energize Bank 4 Purge 
Solenoid Valve D 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-5A 
 

Energize Bank 5 Purge 
Solenoid Valve A 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-5B 
 

Energize Bank 5 Purge 
Solenoid Valve B 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-5C 
 

Energize Bank 5 Purge 
Solenoid Valve C 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-5D 
 

Energize Bank 5 Purge 
Solenoid Valve D 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-6A 
 

Energize Bank 6 Purge 
Solenoid Valve A 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-6B 
 

Energize Bank 6 Purge 
Solenoid Valve B 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 
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XY-543-6C 
 

Energize Bank 6 Purge 
Solenoid Valve C 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-6D 
 

Energize Bank 6 Purge 
Solenoid Valve D 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-7A 
 

Energize Bank 7 Purge 
Solenoid Valve A 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-7B 
 

Energize Bank 7 Purge 
Solenoid Valve B 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-7C 
 

Energize Bank 7 Purge 
Solenoid Valve C 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-7D 
 

Energize Bank 7 Purge 
Solenoid Valve D 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-8A 
 

Energize Bank 8 Purge 
Solenoid Valve A 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-8B 
 

Energize Bank 8 Purge 
Solenoid Valve B 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-8C 
 

Energize Bank 8 Purge 
Solenoid Valve C 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

XY-543-8D 
 

Energize Bank 8 Purge 
Solenoid Valve D 

MAC 
Environmental 

Goyen 
Controls 

40 MMP Size 1-1/2” 

INSTRUMENTATION (Cont’d) 
ID Description Supplied By Mfg Mfg ID 

XV-531-1 
 

Module 1 Outlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-531-2 
 

Module 2 Outlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-531-3 
 

Module 3 Outlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-531-4 
 

Module 4 Outlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-531-5 
 

Module 5 Outlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-531-6 
 

Module 6 Outlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-531-7 
 

Module 7 Outlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-531-8 
 

Module 8 Outlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-532-1 
 

Module 1 Inlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-532-2 
 

Module 2 Inlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-532-3 
 

Module 3 Inlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-532-4 
 

Module 4 Inlet Valve MAC 
Environmental 

Ultraflow 390” 
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XV-532-5 
 

Module 5 Inlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-532-6 
 

Module 6 Inlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-532-7 
 

Module 7 Inlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-532-8 
 

Module 8 Inlet Valve MAC 
Environmental 

Ultraflow 390” 

XV-533-1 
 

Module 1 Solids 
Discharge Valve 

MAC 
Environmental 

Ultraflow 390” 

XV-533-2 
 

Module 2 Solids 
Discharge Valve 

MAC 
Environmental 

Ultraflow 390” 

XV-533-3 
 

Module 3 Solids 
Discharge Valve 

MAC 
Environmental 

Ultraflow 390” 

XV-533-4 
 

Module 4 Solids 
Discharge Valve 

MAC 
Environmental 

Ultraflow 390” 

XV-533-5 
 

Module 5 Solids 
Discharge Valve 

MAC 
Environmental 

Ultraflow 390” 

XV-533-6 
 

Module 5 Solids 
Discharge Valve 

MAC 
Environmental 

Ultraflow 390” 

XV-533-7 
 

Module 7 Solids 
Discharge Valve 

MAC 
Environmental 

Ultraflow 390” 

INSTRUMENTATION (Cont’d) 
ID Description Supplied By Mfg Mfg ID 

XV-533-8 
 

Module 8 Solids 
Discharge Valve 

MAC 
Environmental 

Ultraflow 390” 
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Process System: AIR POLLUTION 

CONTROL 
Equipment 

Name:  
PROCESS EXHAUST 
STACK 
 

ID/Tag No.: ST-500 
 

Model No.:  

Supplier: TBD 
 

P&ID Dwg No.: D-4110-502-005 

Manufacturer: TBD 
 

  

Specification No: 
 

S-4100-300 Vendor Comp. No:  

 
DETAILED INFORMATION ON START-UP, SHUTSOWN AND MAINTENANCE 
NOT YET AVAILABLE, SUPPLIER NOT SELECTED 
 
START-UP:   
 
No Start-up procedures required 
 
SHUTDOWN: 
 
No Start-up procedures required 
   
MAINTENANCE:  
 
 TBD after selection of supplier 
 
INSTRUMENTATION:  
 
No current instrumentation.  Planned future instrumentation is listed below: 
 

ID Description Supplied By Mfg Mfg ID 
AT-110A 
 

Opacity Analyzer    
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Process System: AIR POLLUTION 
CONTROL 

Equipment 
Name:  

NUISANCE DUST 
COLLECTOR STACK 
 

ID/Tag No.: ST-103 
 

Model No.:  

Supplier: TBD 
 

P&ID Dwg No.: D-4110-502-004 

Manufacturer: TBD 
 

  

Specification No: 
 

S-4100-103 Vendor Comp. No:  

 
DETAILED INFORMATION ON START-UP, SHUTSOWN AND MAINTENANCE 
NOT YET AVAILABLE, SUPPLIER NOT SELECTED 
 
START-UP:   
 
No Start-up procedures required 
 
SHUTDOWN: 
 
No Start-up procedures required 
   
MAINTENANCE:  
 
 TBD after selection of supplier 
 
INSTRUMENTATION:  
 
No current instrumentation.  Planned future instrumentation is listed below: 
 

ID Description Supplied By Mfg Mfg ID 
AT-103C 
 

Opacity Analyzer    
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Process System: DUST FILTATION 

SYSTEM 
Equipment Name:  NUISANCE DUST 

COLLECTOR FAN 
 

ID/Tag No.: B-103 Model No.: BC300, CLASS 4, 
ARRG.9 
 

Supplier: MAC 
ENVIRONMENTAL 
 

P&ID Dwg. No.: D-4110-502-004 

Manufacturer: TWIN CITY FAN  
 

  

Specification  
No: 

 

S-4100-103 Vendor Comp. 
No: 

 

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
- VOM-4100-0103-001 - - >200 Installation, Operation, and 

Maintenance Manual 
 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
SYSTEM START-UP: 
 
See VOM-4100-0103-001 Section 7.4, p 1 
 
START-UP: 
 
Per PLC Control Logic  
 
SHUTDOWN: 
 
Per PLC Control Logic  
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MAINTENANCE: 
 
See VOM-4100-0103-001 Section 6, Twin City Fan & Blower Co., Engineering Supplement ES-
52, Installation, Operation and Maintenance Manual. 
  
 
 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
HS-103D Nuisance Dust 

Collector Blower JOG 
Off Auto Switch 

General 
Contractor. 

Allen-Bradley 800H 
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Process System: DUST FILTATION 

SYSTEM 
Equipment Name:  NUISANCE DUST 

COLLECTOR 
DISCHARGE SCREW 
FEEDER 
 

ID/Tag No.: ME-134 Model No.:  
 

Supplier: MAC 
ENVIRONMENTAL 
 

P&ID Dwg. No.: D-4110-502-004 

Manufacturer:  
 

  

Specification  
No: 

S-4100-103 Vendor Comp. 
No: 

 

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
- VOM-4100-0103-001 - - >200 Installation, Operation, and 

Maintenance Manual 
 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
SYSTEM START-UP: 
 
See VOM-4100-0103-001  
 
START-UP: 
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Per PLC Control Logic  
 
SHUTDOWN: 
 
Per PLC Control Logic  
 
MAINTENANCE: 
 
See VOM-4100-0103-001. 
  
INSTRUMENTATION: 

ID Description Supplied By Mfg Mfg ID 
SSL-120B Screw Feeder ME-134 

Low Speed Alarm 
Mac 
Environmental 

Electro-Sensors M100 

 
Process System: DUST FILTATION 

SYSTEM 
Equipment Name:  NUISANCE ROTARY 

AIRLOCK 
 

ID/Tag No.: ME-137 Model No.: EMD 40 
 

Supplier: MAC 
ENVIRONMENTAL 
 

P&ID Dwg. No.: D-4110-502-004 

Manufacturer:  
 

  

Specification  
No: 

S-4100-103 Vendor Comp. 
No: 

 

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
- VOM-4100-0103-001 - - >200 Installation, Operation, and 

Maintenance Manual 
 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
SYSTEM START-UP: 
 
See VOM-4100-0103-001  
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START-UP: 
 
Per PLC Control Logic  
 
SHUTDOWN: 
 
Per PLC Control Logic 
 
MAINTENANCE: 
 
See VOM-4100-0103-001. 
  
INSTRUMENTATION: 

ID Description Supplied By Mfg Mfg ID 
SSL-120H Screw Feeder ME-137 

Low Speed Alarm 
Mac 
Environmental 

Electro-Sensors M100 

 
Process System: DUST FILTATION 

SYSTEM 
Equipment Name:  NUISANCE DUST 

COLLECTOR FILTER 
 

ID/Tag No.: ME-120 Model No.: 4MTF48 
 

Supplier: MAC 
ENVIRONMENTAL 

P&ID Dwg. No.: D-4110-502-004 

Manufacturer:  
 

  

Specification  
No: 

S-4100-103 Vendor Comp. 
No: 

 

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
- VOM-4100-0103-001 - - >200 Installation, Operation, and 

Maintenance Manual 
 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
INITIAL START-UP: 
 
See VOM-4100-0103-001 Section 7.4, p. 1. 
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START-UP: 
 
Per PLC Control Logic  
 
SHUTDOWN: 
 
Per PLC Control Logic  
 
MAINTENANCE: 
 
See VOM-4100-0103-001 Section 8 for Daily, Weekly, Monthly, and Six Months Maintenance 
Schedule. 
  
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
XY-120A-1 Relay Mac 

Environmental 
Goyen RCA3-8V6 

Instrumentation, Cont’d 
ID Description Supplied By Mfg Mfg ID 

XY-120A-2 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120A-3 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120A-4 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120A-5 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120A-6 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120A-7 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120A-8 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120B-1 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120B-2 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120B-3 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120B-4 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120B-5 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120B-6 Relay Mac Goyen RCA3-8V6 
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Environmental 
XY-120B-7 Relay Mac 

Environmental 
Goyen RCA3-8V6 

XY-120B-8 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120C-1 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120C-2 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120C-3 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120C-4 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120C-5 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120C-6 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120C-7 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-120C-8 Relay Mac 
Environmental 

Goyen RCA3-8V6 

Instrumentation, Cont’d 
ID Description Supplied By Mfg Mfg ID 

XV-120A-1 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120A-2 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120A-3 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120A-4 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120A-5 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120A-6 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120A-7 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120A-8 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120B-1 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120B-2 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120B-3 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120B-4 Diaphragm Valve Mac Goyen RCA25DD 
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Environmental 
XV-120B-5 Diaphragm Valve Mac 

Environmental 
Goyen RCA25DD 

XV-120B-6 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120B-7 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120B-8 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120C-1 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120C-2 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120C-3 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120C-4 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120C-5 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120C-6 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-120C-7 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

Instrumentation, Cont’d 
ID Description Supplied By Mfg Mfg ID 

XV-120C-8 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

KY-120J Run Nuisance Dust 
Collector Bag Cleaning 
Timer Board 

Mac 
Environmental 

National 
Controls 
Corporation 
 

DNC-T2032-A10 

PDIT-120E Bag Differential 
Pressure 

Mac 
Environmental 

Dwyer 3020SGT-
TAMP-LT 

PDIT-120F HEPA Filter 
Differential Pressure 

Mac 
Environmental 

Dwyer 3020SGT-
TAMP-LT 

LSH-120C Discharge High Level 
Alarm 

Mac 
Environmental 

Bindicator RA-2 

HS-120K Screw Conveyor and 
Rotary Air Lock JOA 
Switch 

General 
Contractor 

Allen Bradley 800H 

PT-120G ME120 Inlet Pressure Vortec 
Corporation 

Rosemount 3051CG2A22A1
AB4 
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Process System: DUST FILTATION 

SYSTEM 
Equipment Name:  DRYER DUST 

COLLECTOR  
 

ID/Tag No.: ME-111 Model No.: 3MTF36 
 

Supplier: MAC 
ENVIRONMENTAL 

P&ID Dwg. No.: D-4110-502-004 

Manufacturer:  
 

  

Specification  
No: 

S-4100-103 Vendor Comp. 
No: 

 

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
- VOM-4100-0103-001 - - >200 Installation, Operation, and 

Maintenance Manual 
 



BFA-4110-904-005 (0) Ltd Demo Operational Plan 

E-33 
 

* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
INITIAL START-UP: 
 
See VOM-4100-0103-001 Section 7.4, p. 1. 
 
START-UP: 
 
Per PLC Control Logic  
 
SHUTDOWN: 
 
Per PLC Control Logic  
 
MAINTENANCE: 
 
See VOM-4100-0103-001 Section 8 for Daily, Weekly, Monthly, and Six Months Maintenance 
Schedule. 
 
  
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
XY-111A-1 Relay Mac 

Environmental 
Goyen RCA3-8V6 

Instrumentation, Cont’d 
ID Description Supplied By Mfg Mfg ID 

XY-111A-2 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111A-3 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111A-4 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111A-5 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111A-6 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111B-1 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111B-2 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111B-3 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111B-4 Relay Mac Goyen RCA3-8V6 
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Environmental 
XY-111B-5 Relay Mac 

Environmental 
Goyen RCA3-8V6 

XY-111B-6 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111C-1 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111C-2 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111C-3 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111C-4 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111C-5 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XY-111C-6 Relay Mac 
Environmental 

Goyen RCA3-8V6 

XV-111A-1 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111A-2 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111A-3 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111A-4 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111A-5 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111A-6 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

Instrumentation, Cont’d 
ID Description Supplied By Mfg Mfg ID 

XV-111B-1 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111B-2 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111B-3 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111B-4 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111B-5 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111B-6 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111C-1 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111C-2 Diaphragm Valve Mac Goyen RCA25DD 
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Environmental 
XV-111C-3 Diaphragm Valve Mac 

Environmental 
Goyen RCA25DD 

XV-111C-4 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111C-5 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

XV-111C-6 Diaphragm Valve Mac 
Environmental 

Goyen RCA25DD 

KY-111G Run Dryer Dust 
Collector Bag Cleaning 
Timer Board 

Mac 
Environmental 

National 
Controls 
Corporation 

DNC-T2020-A10 

PDIT-111E Bag Differential 
Pressure 

Mac 
Environmental 

Dwyer 3020SGT-
TAMP-LT 

LSH-111C Discharge High Level 
Alarm 

Mac 
Environmental 

Bindicator RF9000 

HS-111J Screw Conveyor and 
Rotary Air Lock JOA 
Switch 

General 
Contractor 

Allen Bradley 800H 

PI-111F ME111 Inlet Pressure Vortec 
Corporation 

Rosemount 3051CG2A22A1
AB4 

 
 
 
 
 
 
 
 
 
Process System: DUST FILTATION 

SYSTEM 
Equipment Name:  DRYER DUST 

COLLECTOR SCREW 
CONVEYOR 
 

ID/Tag No.: ME-132 Model No.:  
 

Supplier: MAC 
ENVIRONMENTAL 
 

P&ID Dwg. No.: D-4110-502-004 

Manufacturer:  
 

  

Specification  
No: 

S-4100-103 Vendor Comp. 
No: 
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DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
- VOM-4100-0103-001 - - >200 Installation, Operation, and 

Maintenance Manual 
 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
SYSTEM START-UP: 
 
See VOM-4100-0103-001  
 
START-UP: 
 
Per PLC Control Logic  
 
SHUTDOWN: 
 
Per PLC Control Logic  
 
MAINTENANCE: 
 
See VOM-4100-0103-001. 
  
INSTRUMENTATION: 

ID Description Supplied By Mfg Mfg ID 
SSL-111B Screw Feeder ME-132 

Low Speed Alarm 
Mac 
Environmental 

Electro-Sensors M100 

 
Process System: DUST FILTATION 

SYSTEM 
Equipment Name:  DISCHARGE ROTARY 

AIRLOCK 
 

ID/Tag No.: ME-110 Model No.: EMD 40 
 

Supplier: MAC 
ENVIRONMENTAL 
 

P&ID Dwg. No.: D-4110-502-004 

Manufacturer:  
 

  

Specification  
No: 

S-4100-103 Vendor Comp. 
No: 
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DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
- VOM-4100-0103-001 - - >200 Installation, Operation, and 

Maintenance Manual 
 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
SYSTEM START-UP: 
 
See VOM-4100-0103-001  
 
START-UP: 
 
Per PLC Control Logic  
 
SHUTDOWN: 
 
Per PLC Control Logic  
 
MAINTENANCE: 
 
See VOM-4100-0103-001. 
  
INSTRUMENTATION: 

ID Description Supplied By Mfg Mfg ID 
SSL-111H Screw Feeder ME-110 

Low Speed Alarm 
Mac 
Environmental 

Electro-Sensors M100 
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Vortec Corporation 
Procedure for Normal and Emergency Shutdown of the Plant 
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Vortec Corporation 

Procedure for Start-up and Shutdown of the  
 
 

Prepared by: R.K. Hnat 

Approved by: 
 

Effective Date: 
 
7/5/01 

 
 

Record of Changes 
 

 
Change 
Letter 

 
Affected Page(s) 

 
ECR 

 
Effective 

Date 

Change 
Approved by 

(Initial) 
0 All 4110-2013 7/5/01  
     
     

     
     
 
This procedure has been verified for adequacy.  
 
The next 1-year periodic review date is 7/31/02 
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F1. PURPOSE 
 

This procedure defines the required equipment and normal actions necessary to shut 
down the Vortec Pre-Treatment and Conditioning System and the procedures for 
emergency shutdown. 
 
F2. APPLICABILITY 

 
This procedure applies to all activities associated with emergency, normal, and long-
term shutdown of the Vortec system, and the placement of the facility in a deactivated 
condition. 
 
F3. PRECAUTIONS AND LIMITATIONS 
 
All field personnel will be required to have appropriate personal protective equipment 
(PPE) to minimize exposure to hazardous substances.  See Appendix M for PPE 
 
F4. PREREQUISITES 
 
The procedure user must complete the following actions and/or the following 
requirements must be met and verified before the execution of this procedure: 
 
F4.1  TRAINING PREREQUISITES 
 
Supporting documents that pertain to the operation of the Vortec system include the 
following: 
  

• Operation and Maintenance Manual for the Vortec Soil Preparation and 
Conditioning System; 

 
• Equipment manuals; and 

 
• Programmable Logic Controller Manual. 

 
F4.2 SPECIAL TOOLS, EQUIPMENT, PARTS, AND SUPPLIES 
 
No special tools, equipment, or supplies will be required to shut down the Vortec 
system.  
 
F4.3 APPROVALS AND NOTIFICATIONS 
 
Obtain the permission of the Vortec Site Manager or designee prior to the 
implementation of this procedure, unless the shutdown is an emergency.  
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F5. SHUT-DOWN SEQUENCE 
 
 
 
F5.1 EMERGENCY SHUTDOWN 
 
Emergency shutdown will be conducted when the condition or the status of the 
Vortec system could cause personnel injury or equipment damage. The following shut-
down steps interrupt the power at the facility. 

 
(1) Push the main Emergency Shut-down button on the main control 

panel. 
E-Stop’s are also located on ECP-100 Shredder Loading Station Control 
Panel and ECP –197 Product Discharge Control Panel. 

 
(2) Notify the Vortec Site Manager or designee. 
 
(3) Initiate normal shut-down procedures when ready. 

 
(4) Record event and sign log. 

 
 
 
F5.2 NORMAL (SHORT-TERM) SHUT-DOWN SEQUENCE 
 
Maintenance shut down sequence is a situational requirement and will be determined 
by the Operations Manager. 
The normal, short-term shutdown sequence is as follows: 
 

Step Description Short 
Term 

Process 

Total Long 
Term (may 

be left 
unattended 

(1) Stop feeding drums into the Skip 
Hoist 

X X 

(2) Secure and shut down the 
Manipulating Arm 

X X 

(3) Secure the Skip Hoist at its bottom 
position 

X X 

(4) Shut down the Primary Shredder X X 
(5) Shut down the Secondary Shredder X X 
(6) Shut down the Conveyor C-3 X X 
(7) Shut own the Rotary Dryer X X 
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(7a) Shut down the Air Heater X X 
(7a1) Close propane supply valve to Air 

Heater 
X X 

(7b) Shut Down the Dryer Inlet Airlocks X X 
(7c) Shut down the Rotary Dryer shell X X 
(7d) Shut down the dryer Outlet Airlocks X X 
Step Description Short 

Term 
Process 

Total Long 
Term (may 

be left 
unattended 

(8) Shut down the Conveyor C-4 X X 
(9) Shut down the tramp iron magnet X X 

(10) Close the Attemperating Air Inlet 
Valve 

 X 

(11) Shut down Pneumatic Conveying 
System 

 X 

(11a) Shut down the Filter Screw Feeders 
and Rotary Airlocks 

 X 

(11b) Shut down the Filter Receiver  X 
(11c) Shut down the Filter Receiver 

Discharge Airlocks 
 X 

(11d) Shut down the Pneumatic Conveyer 
Blower 

 X 

(12) Secure all Product-Loading Hoods  X 
(13) Shut down the Dust Collector  X 
(14) Secure and shut down the Dryer 

HEPA Filter 
 X 

(15) Shut down the Dryer Blower  X 
(16) Shut down the Nuisance Dust 

Collector 
 X 

(17) Shut down the Nuisance Dust 
Collector Fan 

 X 

(18) Shut down the air compressor  X 
(19) Shut down the Air Dryer  X 
(20) Bleed off air pressure from the Dryer 

Air Receiver 
 X 

(21) Shut down control room PLC’s  X 
(22) Shut down HMI terminals  X 
(23) Shut off power  X 
(24) Record event and sign Log X X 
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F6. VALVE ALIGNMENT FOR SHUTDOWN 
 
Valve alignment for shut down is divided into subsystems.  Each individual equipment 
skid also has a specific valve and operating alignment associated with this procedure. 
The valve alignments will change depending upon the process operation at any given 
time.  Normal valve alignment for the shutdown is as follows: 
 
PRE-TREATMENT and CONDITIONING SYSTEM 
 
Valve Valve Name Position Verification * 
ME-105A Dryer Feed Airlock Gate A Closed HMI 
ME-105B Dryer Feed Airlock Gate B Closed HMI 
ME-117A Dryer Discharge Airlock Gate A Closed HMI 
ME-117B Dryer Discharge Airlock Gate B Closed HMI 
XV-151 Valve, Attemperating Air Inlet Closed Manual Valve 
- Dryer Cleanout Closed Manual Valve 
 
DUST COLLECTION CONTROL SYSTEM 
 
Valve Valve Name Position Verification* 
XV-120A - x Valve, Nuisance Dust Primary Filter Closed Solenoid Valve 
XV-120B - x Valve, Nuisance Dust Primary Filter Closed Solenoid Valve 
XV-120C - x Valve, Nuisance Dust Primary Filter Closed Solenoid Valve 
XV-111A - x Valve, Dryer dust Primary Filter Closed Solenoid Valve 
XV-111B - x Valve, Dryer dust Primary Filter Closed Solenoid Valve 
XV-111C - x Valve, Dryer dust Primary Filter Closed Solenoid Valve 
XV-533 - x Valve, HEPA to Conveyors Closed HMI 
XV-531 - x Valve, HEPA Filter Outlets Open HMI 
XV-532 - x Valve, HEPA Filter Inlets Open HMI 
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XY-543 - xA Valve, HEPA Primary Filter Closed Solenoid Valve 
XY-543 - xB Valve, HEPA Primary Filter Closed Solenoid Valve 
XY-543 - xC Valve, HEPA Primary Filter Closed Solenoid Valve 
XY-543 - xD Valve, HEPA Primary Filter Closed Solenoid Valve 
XV-128B - x Valve, Filter Receiver Closed Solenoid Valve 
ME-131A Pneumatic Product Air Lock Closed HMI 
ME-131B Pneumatic Product Air Lock Closed HMI 
 
UTILITIES SYSTEM 
 
Valve Valve Name Position Verification* 
- T-703 Dry Air Receiver Drain Valve Open Manual Valve 
- Propane Supply Valve for Heater Closed Manual Valve 
* Verification Note 

 
HMI – Indication on Operator Screen 
Manual Valve – Operator inspects calve 
Solenoid valve – No indication, but no control power will close valve 
 
 
F7. RECORDS 
 
The implementation of this procedure shall be documented in the appropriate 
logbook. Difficulties or deviations from the procedure shall be recorded, along with 
any suggested modifications to the procedure. 
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APPENDIX G 
 
 
 
 
 

Vortec Corporation 
Procedure for Start-up and Shutdown of the 

Pre-Treatment and Conditioning System 
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Vortec Corporation 

Procedure for Start-up and Shutdown of the  
Pre-Treatment and Conditioning System 

 
 

Prepared by:  R.K. Hnat 

Approved by: 
 

Effective Date: 
 
7/5/01 

 
 

Record of Changes 
 

 
Change 
Letter 

 
Affected Page(s) 

 
ECR 

 
Effective 

Date 

Change 
Approved by 

(Initial) 
0 All 4110-2013 7/5/01  

     
     
     
 
This procedure has been verified for adequacy.  
 
The next 1-year periodic review date is 7/31/02. 
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G1. PURPOSE 
 
This procedure defines the required equipment and actions necessary to start up and shut down of 
the Pre-Treatment and Conditioning System.  This system consists of a drum scale, manipulating 
arm, skip hoist, primary shredder, secondary shredder, conveyor C-3, rotary homogenizer/dryer, 
conveyor C-4, ferrous metal separator, and product discharge/handling. 
 

G2. APPLICABILITY 
 
This procedure applies to all activities associated with start up and shut down of the Pre-
Treatment and Conditioning System. 
 

G3. REFERENCES AND DEFINITIONS 
 
BFA-4110-906-001 Operational Control Logic  
BFA-4110-907-003 Instrument list 
BFA-4110-905-004 Process Description 
BFA-4110-907-007 Motor List 
BFA-4110-907-008 Equipment list 

G4. RESPONSIBILITIES 
 
The Control Room Operator is responsible for start-up and shutdown of the Pre-Treatment and 
Conditioning System. 
 

G5. ACTION STEPS 
 
See information with each equipment item that follows. 

G6. RECORDS 
 
See 3.11 Chapter 11, Logkeeping. 
See 3.12 Chapter 12, Operations Changeover. 
See Appendix L-14, Shift Changeover Checklist. 
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Process System: FEED 

CONDITIONING 
 

Equipment Name:  BELT CONVEYOR 

ID/Tag No.: ME-102 (CONVEYOR 
C-3) 
ME-114 (CONVEYOR 
C-4) 
 

Model No.: - 

Supplier: CONTINENTAL 
SCREW CONVEYORS. 
 

Drawing No.: CONVEYOR C-3 
VP-4110-0108-001 
VP-4110-0108-002 
VP-4110-0108-003 
 
CONVEYOR C-4 
VP-4110-0108-004 
VP-4110-0108-005 
VP-4110-0108-006 
VP-4110-0108-007 

Manufacturer: CONTINENTAL 
SCREW CONVEYORS. 
 

  

Specification No.: S-4110-108 Vendor Comp. No.: - 
 
 
DETAILED INFORMATION ON START-UP, SHUTDOWN AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

- VL-4110-0108-001 - A 5 Model RS, Cable Operated Safety 
Stop Switch for Conveyors 

- VL-4110-0108-002 - A 4 Recoatable Epoxy Primer 
- VL-4110-0108-003 - A 2 High Solids Acrylic Enamel 
- VL-4110-0108-004 - A 3 Flexco Bolt Solid Plate Splice 

Patterns 
- VL-4110-0108-005 - A 6 Model CT Tilt Level Control 
- VL-4110-0108-006 - A 1 Model CMS Compact motion 

Switch 
- VL-4110-0108-007 - A 1 Model TA, Belt Alignment Switch 
- VL-4110-0108-008 - A 4 Belt Cleaners 
- VOM-4110-108-xxx - A TBD Operation and Maintenance 

Manual (Not Yet Available) 
N/A D-4110-502-002 E D 1 Drying System P&ID (Conveyor 

C-3) 
N/A D-4110-502-003 E D 1 Metal Separation P&ID 

(Conveyor C-4) 
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* Document revision may be superseded by subsequent change, check with document control for 
current revision. 

 
 
INITIAL START-UP:  
 
Not Yet Available, O&M Manual from supplier to be furnished at TBD subsequent date. 
 
START-UP: 
 
Per PLC Logic  
 
SHUTDOWN: 
 
Per PLC Logic  
 
EMERGENCY STOP: 
 
See Appendix F 
 
MAINTENANCE: 
 
Not Yet Available, O&M Manual from supplier to be furnished at TBD subsequent date. 
 
INSTRUMENTATION: 
 
Conveyor C-3 
 

ID Description Supplied By Mfg Mfg ID 
SSL-102E Speed Low Alarm 

Switch 
Continental 
Screw Conveyor 

  

HS-102A Pull Chord Switch Continental 
Screw Conveyor 

  

HS-102B Pull Chord Switch Continental 
Screw Conveyor 

  

ZS-102C Alignment Switch Continental 
Screw Conveyor 

  

ZS-102D Alignment Switch Continental 
Screw Conveyor 

  

LSH-102F Plugged Chute Alarm Continental 
Screw Conveyor 

  

HS-102H Jog/Off/ Automatic 
Switch 

General 
Contractor 

Allen-Bradley 800H 

 
Conveyor C-4 
 

ID Description Supplied By Mfg Mfg ID 
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SSL-114E Speed Low Alarm 
Switch 

Continental 
Screw Conveyor 

  

HS-114A Pull Chord Switch Continental 
Screw Conveyor 

  

HS-114B Pull Chord Switch Continental 
Screw Conveyor 

  

Conveyor C-4 Instrumentation, Cont’d 
ID Description Supplied By Mfg Mfg ID 

ZS-114C Alignment Switch Continental 
Screw Conveyor 

  

ZS-114D Alignment Switch Continental 
Screw Conveyor 

  

LSH-114F Discharge Chute High 
Level Alarm 

Continental 
Screw Conveyor 

  

HS-114H Jog/Off/ Automatic 
Switch 

General 
Contractor 

Allen-Bradley 800H 
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Process System: DRUM RECEIVING 

AND SHREDDING 
 

Equipment Name:  DRUM SCALE 

ID/Tag No.: ME-186 
 

Model No.: HI FS  330233S 

Supplier: HARDY 
INSTRUMENTS 
 

P&ID Dwg. No.: D-4110-502-001 

Manufacturer: MULTI-
MEASUREMENTS 
 

Capacity: 2,000 LBS 

Specification  
No: 

S-4100-310 Vendor Comp. No:  

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
      
      
- VOM-4100-0310-003 - - 22 Installation and Maintenance 

Manual 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Not connected to PLC, independent operation. Place load on scale. 
 
SHUTDOWN: 
 
Not connected to PLC, independent operation.  Remove load from scale.  
 
MAINTENANCE: 
   
See VOM-4100-0310-003. 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
WI-186 Weight Indicator    
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Process System: DRUM RECEIVING 

AND SHREDDING 
 

Equipment Name:  MANIPULATING 
ARM 

ID/Tag No.: ME-196 
 

Model No.: TYPE MB650 

Supplier: GEORGE HEIM CO. 
 

P&ID Dwg. No.: D-4110-502-001 

Manufacturer: EGROTECH AB 
 

Capacity: 1,200 LBS 

Specification  
No: 

S-4100-123 Vendor Comp. No:  

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
      

15.105.1995 VOM-4100-0123-001 - -  6 Users Manual 
- VOM-4100-0123-002 - -  66 Ergolift MB Spec NR 736 

* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Not connected to PLC, manual independent operation. Turn on power switch. 
 
SHUTDOWN: 
 
Not connected to PLC, manual independent operation.  Turn off power switch..  
 
MAINTENANCE: 
   
See VOM-4100-0123-001 page 4. 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
HS-196A Local on/off switch Vortec 

Corporation 
Allen-Bradley 800H 

     
     



BFA-4110-904-005 (0) Ltd Demo Operational Plan 

 G-11 
  

     
 
 
Process System: DRUM RECEIVING 

AND SHREDDING 
 

Equipment Name:  SKIP HOIST 

ID/Tag No.: ME-184 
 

Model No.:  

Supplier: BEAUMONT 
BIRCH 
 

P&ID Dwg. No.: D-4110-502-001 

Manufacturer: BEAUMONT 
BIRCH 
 

Capacity: 10 DRUMS/HR 
1,200 LBS 

Specification  
No: 

S-4100-121 Vendor Comp. No:  

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

- VL-4100-0121-005 - A - Dodge Maxum Reducers 
Installation, Maintenance, and 
Repair 

- VL-4100-0121-006 - A - Limit Switches – Types AW & 
C-Lever Arms 

- VC-4100-0121-007 - A  - Baldor Electric Motor Data 
- VOM-4100-0121-011 - A  77 Installation, Operation, and 

Maintenance Manual 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
The skip hoist has a control panel (ECP-184) 
 
START-UP: 
 
Per PLC Logic 
 
SHUTDOWN: 
 
Per PLC Logic  
 
MAINTENANCE: 
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For Skip Hoist Winding Machine Maintenance Instructions, See VOM-4100-0121-011 page 2-2. 
For Skip Hoist Cable Maintenance Instructions, See VOM-4100-0121-011 page 2-3. 
For Skip Hoist Bucket & track Maintenance Instructions, See VOM-4100-0121-011 page 2-4. 
For General Lubrication Guidelines, See VOM-4100-0121-011 page 2-16 thru 2-19. 
For Component Lubrication Information, See VOM-4100-0121-011 page 2-26. 
 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
ZSO-184A Position Switch at High Beaumont Birch Allen-Bradley 802T-ATP 
ZSO-184B High Overtravel 

Switch 
Beaumont Birch Allen-Bradley 802T-ATP 

ZSO-184C Position Switch at Low Beaumont Birch Allen-Bradley 802T-ATP 
ZSO-184D Low Overtravel 

Switch 
Beaumont Birch Allen-Bradley 802T-ATP 

ZSO-184G Gate Open limit Switch Vortec 
Corporation 
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Process System: DRUM RECEIVING 

AND SHREDDING 
 

Equipment Name:  PRIMARY DRUM 
SHREDDER 

ID/Tag No.: ME-101 
 

Model No.: 2400-H 

Supplier: SSI 
 

P&ID Dwg. No.: D-4110-502-001 

Manufacturer: SSI 
 

Capacity: 3,000 LB/HR (200HP) 
 

Specification  
No: 

S-4100-104 Vendor Comp. No:  

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
      
- VL-4100-0104-006 - A 2 2400H Instrument List 
- VOM-4100-0104-002 - A 90 Installation, Operation, and 

Maintenance Manual 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
The Shredder Station has a shredder control panel (ECP-101) that controls both the primary 
shredder (ME-101) and the secondary shredder (ME-154A).  The primary shredder includes a 
Shredder Ram (ME-130) and a Hydraulic power Unit.  
 
INITIAL START-UP: 
 
See VOM-4100-0104-002 page 11. 
For Ram Hopper Start-up, see VOM-4100-0104-002 page 12. 
 
START-UP: 
 
Per PLC Logic.  Also see VOM-4100-0104-002 page 13. 
 
SHUTDOWN: 
 
Per PLC Logic.  Also see VOM-4100-0104-002 page 15. 
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MAINTENANCE: 
   
For Preventative Maintenance Instructions, see VOM-4100-0104-002 page 17. 
For Maintenance Schedule, see VOM-4100-0104-002 page 18 thru 21. 
For Maintenance Procedures, see VOM-4100-0104-002 page 22. 
For Service Instructions, see VOM-4100-0104-002 page 30 thru 35. 
For other component maintenance such as the Dennison Vane Type Double Pump and the 
Lincoln Motors see Operating Instructions included in VOM-4100-0104-002. 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
ZSC-101M Receiving Hopper 

Inspection Door 
Closed Switch 

SSI Allen-Bradley 802-T 

     
     
     
     
Also see VL-4100-0104-006 
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Process System: DRUM RECEIVING 

AND SHREDDING 
 

Equipment Name:  SECONDARY DRUM 
SHREDDER 

ID/Tag No.: ME-154 
 

Model No.: M85-H 

Supplier: SSI 
 

P&ID Dwg. No.: D-4110-502-001 

Manufacturer: SSI 
 

Capacity: 3,000 LB/HR (100HP) 
 

Specification  
No: 

S-4100-104 Vendor Comp. No:  

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
- VL-4100-0104-007 - A 2 M85-H Instrument List 
- VOM-4100-0104-001 - A 159 Installation, Operation, and 

Maintenance Manual 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
The Shredder Station has a shredder control panel (ECP-101) that controls both the primary 
shredder (ME-101) and the secondary shredder (ME-154A).   
 
INITIAL START-UP: 
 
See VOM-4100-0104-001 page 11. 
 
START-UP: 
 
Per PLC Logic.  Also see VOM-4100-0104-001 page 13. 
 
SHUTDOWN: 
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Per PLC Logic. Also see VOM-4100-0104-001 page 15. 
 
MAINTENANCE: 
   
For Preventative Maintenance Instructions, see VOM-4100-0104-001 page 17. 
For Maintenance Schedule, see VOM-4100-0104-001 page 18 thru 21. 
For Maintenance Procedures, see VOM-4100-0104-001 page 21. 
For Service Instructions, see VOM-4100-0104-001 page 22 thru 33. 
For other component maintenance such as the RHL Hydraulic Motors, Sauder Sunstran Pumps 
and the Lincoln Motors see Operating Instructions included in VOM-4100-0104-001. 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
ZSC-154A Transition Chute 

Assess Door Closed 
Switch 

SSI Allen-Bradley 802-T 

     
     
     
     
Also see VL/4100-0104-007 
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Process System: DRUM RECEIVING 

AND SHREDDING 
 

Equipment Name:  SHREDDER 
LOADING STATION 
CONTROL PANEL  

ID/Tag No.: ECP-100 
 

Model No.:  

Supplier: VORTEC 
CORPORATION 
 

P&ID Dwg. No.: D-4110-502-001 

Manufacturer: SSI 
 

Capacity:  
 

Procurement  
Package: 

P-4100-1002-A Vendor Comp. No:  

  
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
      

* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
 
START-UP: 
 
Per PLC Logic.   
 
SHUTDOWN: 
 
Per PLC Logic.   
 
MAINTENANCE: 
   
TBD 
 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
XT-100G Shredder Video 

Camera 
Vortec 
Corporation 

  

YL100E OK to Load Drum 
Light 

Vortec 
Corporation 

Allen-Bradley 800H-PRL16A 

YL184H Skip Hoist motor (Up) 
Running Indic. Light 

Vortec 
Corporation 

Allen-Bradley 800H-PRL16R 
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YL 184J Skip Hoist motor 
(Down) Running Indic. 
Light 

Vortec 
Corporation 

Allen-Bradley 800H-PRL16R 

Instrumentation, Cont’d 
ID Description Supplied By Mfg Mfg ID 

HMS-100 Horn Silence Button Vortec 
Corporation 

Allen-Bradley 800H-AR1D1 

HMS-100A Skip Hoist Start Push 
Button 

Vortec 
Corporation 

Allen-Bradley 800H-AR1D1 

HMS-100D Raise Skip Hoist 
Switch (Manual) 

Vortec 
Corporation 

Allen-Bradley 800H-AR1D1 

HMS-100F Lower Skip Hoist 
Switch (Manual) 

Vortec 
Corporation 

Allen-Bradley 800H-AR1D1 

HS-100B Emergency Stop Vortec 
Corporation 

Allen-Bradley 800H-FRXT6A5 

HS-100C Slip Hoist Auto/Manual 
Switch 

Vortec 
Corporation 

Allen-Bradley 800H-HR2A 

XA-100 Alarm Horn Vortec 
Corporation 

Federal Signal 350-WB 

XI-100G Shredder Video 
Display 

Vortec 
Corporation 
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Process System: DRYING 

 
Equipment Name:  HOMOGINIZER/ 

DRYER  
ID/Tag No.: ME-106 

 
Model No.:  

Supplier: L&L PROCESS 
INDUSTRIES. INC 
 

P&ID Dwg. No.: D-4110-502-002 

Manufacturer: L&L PROCESS 
INDUSTRIES. INC 
 

Capacity: 6’ ID X 50’ LONG 
 

Procurement  
Package: 

S-4100-101 Vendor Comp. No:  

  
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

      
- VOM-4100-0101-028 16.1 A 11 Global Electric Vibrator Model 

Installation and Operations 
Manual 

- VOM-4100-0101-050 16.1 A 31 Rotary Dryer Installation 
Instructions and Maintenance 
Manual 

- VOM-4100-0101-051 16.1 A 33 PEBCO Gates and Valves 
Manual 

      
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
This includes ME-105A Inlet Gate, ME-105B Inlet Gate, ME-117A Discharge Gate, and ME-
117B Discharge Gate.  There is an Emergency Shutdown Push Button, HS106H, for Pad 3/3A 
where the dryer is installed. 
 
START-UP: 
 
Per PLC Logic.   
 
SHUTDOWN: 
 
Per PLC Logic.   
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MAINTENANCE: 
   
See VOM-4100-0101-028, VOM-4100-0101-050, and VOM-4100-0101-051. 
 
 
 
 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
SSL-106A 
 

Dryer Rotational Speed 
Switch 

L&L Telemecanique Emitter-XULM0600 

TE-106C Rotary Dryer Exit 
Temperature 

Vortec 
Corporation 

Pyromation R1T285H3-
SL6E1508-8HN31- 

TE-106E Rotary Dryer Exit 
Temperature 

Vortec 
Corporation 

Pyromation R1T285H3-
SL6E1508-8HN31- 

LSH-106D Rotary Dryer Exit Chute 
High Level Alarm 

   

HS-106F Rotary Dryer 
JOG/Off/Auto Switch 

General 
Contractor 

Allen-Bradley 800H 

XY-105C Energize Inlet Air Lock 
Slide Gate A Air Solenoid 
Valve 

L&L  
(ME-105A) 

Pebco PGRSDP-18-PA-CS-
A4-RS-M 

XY-105F Energize Inlet Air Lock 
Slide Gate B Air Solenoid 
Valve 

L&L  
(ME-105B) 

Pebco PGRSDP-18-PA-CS-
A4-RS-M 

XY-117C Energize Outlet Air Lock 
Slide Gate A Air Solenoid 
Valve 

L&L  
(ME-117A) 

Pebco PGRSDP-18-PA-CS-
A4-RS-M 

XY-117F Energize Outlet Air Lock 
Slide Gate B Air Solenoid 
Valve 

L&L  
(ME-117B) 

Pebco PGRSDP-18-PA-CS-
A4-RS-M 

ZSC-105A Inlet Air Lock Slide Gate 
A Closed limit Switch 

L&L  
(ME-105A) 

Pebco PGRSDP-18-PA-CS-
A4-RS-M 

ZSC-105E Inlet Air Lock Slide Gate 
B Closed limit Switch 

L&L  
(ME-105B) 

Pebco PGRSDP-18-PA-CS-
A4-RS-M 

ZSC-117A Inlet Air Lock Slide Gate 
A Closed limit Switch 

L&L  
(ME-117A) 

Pebco PGRSDP-18-PA-CS-
A4-RS-M 

ZSC-117E Inlet Air Lock Slide Gate 
B Closed limit Switch 

L&L  
(ME-117B) 

Pebco PGRSDP-18-PA-CS-
A4-RS-M 

ZSO-105B Inlet Air Lock Slide Gate 
A Open limit Switch 

L&L  
(ME-105A) 

Pebco PGRSDP-18-PA-CS-
A4-RS-M 

ZSO-105D Inlet Air Lock Slide Gate 
B Open limit Switch 

L&L  
(ME-105B) 

Pebco PGRSDP-18-PA-CS-
A4-RS-M 

ZCO-117B Inlet Air Lock Slide Gate L&L  Pebco PGRSDP-18-PA-CS-



BFA-4110-904-005 (0) Ltd Demo Operational Plan 

 G-21 
  

A Open limit Switch (ME-117A) A4-RS-M 
ZCO-117D Inlet Air Lock Slide Gate 

B Open limit Switch 
L&L  
(ME-117B) 

Pebco PGRSDP-18-PA-CS-
A4-RS-M 

HS106H Emergency Shut Down 
Button (Pad 3/3A) 

General 
Contractor 

Allen-Bradley 800H-FRXT-6A5 

Instrumentation 
PLC Control (Data in Process) 

ID Description Supplied By Mfg Mfg ID 
TBD TBD TBD TBD TBD 
 
Process System: DRYING 

 
Equipment Name:  AIR HEATER SKID  

ID/Tag No.: SK-108 MODIFIED 
 

Model No.:  

Supplier: PROCESS 
COMBUSTION 
CORPORATION 
 

P&ID Dwg. No.: D-4110-502-002 

Manufacturer: PROCESS 
COMBUSTION 
CORPORATION 
 

Capacity:  
 

Procurement  
Package: 

S-4100-102 Vendor Comp. No:  

  
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

- VL-4100-0102-004 A A 4 Sequence of Operation ME-108 
Air Heater 

NDR-0659-
8/E 

VOM-4100-0102-001 - A >200 PEBCO Gates and Valves 
Manual 

* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
Note: SK-108 has been modified by Vortec Corporation to support the Pre-Treatment and 
Conditioning System Design.  The SK-108 Skid includes ME-108 Air Heater and ECP-102 
Combustion Control Panel. 
 
ME-108 AIR HEATER INITIAL START-UP: 
 
See VOM-4100-0102-001 Section 4 located on p 8 of Tab Section 2-6. 
 
START-UP: 
 
Per PLC Logic.   
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SHUTDOWN: 
 
Per PLC Logic.   
 
MAINTENANCE: 
   
See VOM-4100-0102-001 Section 6 located on p 15 of Tab Section 2-6. 
 
General maintenance instructions foe air heater components are contained in VOM-4100-0102-
001. 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
BE-108D 
 

Air Heater Flame On Process 
Combustion 

Honeywell C7012E1112 

TE-108T 
 

    

TE-108G 
 

Air Heater Exit Gas RTD Vortec 
Corporation 

Pyromation R1T285H3-SL6E1808-
8HN31- 

FLS-108H 
 

Air Heater Low Air Flow Vortec 
Corporation 

FCI 1B-1A106C-1AA40-
00 

FQIT-108S 
 

Propane to Air Heater Vortec 
Corporation 

FCI AE3-A-2FA-00 

PI-108K 
 

Air Heater Main Gas 
Pressure Gauge 

Process 
Combustion 

Ashcroft 45-1188-S-04L 

PI-108Q 
 

Air Heater Burner Gas 
Pressure Gauge 

Process 
Combustion 

Ashcroft 45-1188-S-04L-5 

PI-108R 
 

Air Heater Pilot Gas 
Pressure Gauge 

Process 
Combustion 

Ashcroft 45-1188-S-04L 

PSH-108N 
 

Air Heater High Gas 
Pressure Switch 

Process 
Combustion 

Ashcroft B422TXFSFMNHTA 

PSL-108L 
 

Air Heater Low Gas 
Pressure Switch 

Process 
Combustion 

Ashcroft B422TXFSFMNHTA 

PCV-108J 
 

Air Heater Gas Pressure 
Regulator 

Vortec 
Corporation 

Fisher 99 Series 

TY108P 
 

Temperature Relay    

TCV-108A 
 

Air Heater Natural Gas 
Control Valve 

Process 
Combustion 

Asco 8210G94 

FI-108M 
 

Air Heater Sight Flow 
Indicator 

Process 
Combustion 

Anderson-
Midwest 

SFI-model No. 300 

HS-108U 
 

Air Heater E-Stop Button 
(located in Control Room) 

General 
Contractor 

Allen-Bradley 800H-FRXT6A5 
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Process System: METAL 

SEPARATION 
 

Equipment Name:  TRAMP IRON 
MAGANET  

ID/Tag No.: ME-129 
 

Model No.: SE-7310 

Supplier: ERIEZ MAGNETICS 
 

P&ID Dwg. No.: D-4110-502-003 

Manufacturer: ERIEZ MAGNETICS 
 

Capacity:  
 

Procurement  
Package: 

S-4100-115 Vendor Comp. No:  

  
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

Publication 
No. 130 

VOM-4100-0115-001 - A 1 Instructions for Bulletin 2210 & 
2220 Speed Response Switches 
(Hubbell Industrial Controls, 
Inc.) 

SB620D/SM
-620C 

VOM-4100-0115-002 - A 7 Powertrol DC Power Supplies 
and Installation, Operation, and 
Maintenance Instructions 

SB-
233E/Sm-

320J 

VOM-4100-0115-003 - A 11 Series 7000 Suspended 
Electromagnets and Installation, 
Operation. And Maintenance 
Instructions,  

SB-
240K/SM-

240B 

VOM-4100-0115-006 - A 10 Magnetic Pulleys, Permanent 
and Electric; and Installation. 
Operation, and Maintenance 
Instructions 

- VOM-4100-0115-007 - A 8 Instruction Manual for Dodge® 
Torque-Arm™ Speed 
Reducers, Straight Bore and 
Tapered Bushed 
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* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Per PLC Logic.   
 
SHUTDOWN: 
 
Per PLC Logic.   
 
MAINTENANCE: 
  
No Scheduled Maintenance for Powertrol Silicon Rectifier Power Supplies. 
  
See VOM-4100-0115-003, SM-320J, Page 9 for maintenance of Suspended Elecrro-Magnets. 
 
See VOM-4100-0115-006, SM-240B, Page 5 for maintenance of Suspended Magnetic Pulleys. 
 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
SSL-129C 
 

Tramp Iron Magnet Low 
Speed Alarm 

Eriez Magnetics   

ISL-129C 
 

Tramp Iron Magnet Low 
Current Alarm 

Eriez Magnetics   

TSH-129B 
 

Tramp Iron Magnet High 
Temperature Alarm 

Eriez Magnetics   

HS-129D 
 

Tramp Iron Magnet 
Conveyor JOG-Off-Auto 
Switch 

General 
Contractor 

Allen Bradley 800H 

HS-129E 
 

Tramp Iron Magnet JOG-
Off-Auto Switch 

General 
Contractor 

Allen Bradley 800H 
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Pneumatic Conveying 
 
The Pneumatic Conveying equipment includes the ME-113 Pneumatic Conveyor Air filter, B-113 
Pneumatic Conveyor Blower, ME-128 Filter Receiver, ME-131A Pneumatic Product Air Lock, 
and ME-131B Pneumatic Product Air Lock. 
 
Process System: PNEUMATIC 

CONVEYING 
 

Equipment Name:  PNEUNATIC 
CONVEYOR BLOWER 
  

ID/Tag No.: B-113 
 

Model No.: 7MP 

Supplier: HARDY SYSTEMS 
 

P&ID Dwg. No.: D-4110-502-006 

Manufacturer: SUTORBILT® 
 

Capacity:  
 

Procurement  
Package: 

S-4100-103 Vendor Comp. No:  

  
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

SB-7-622 
1st Edition 

VOM-4100-0100-053 - A 20 Parts list, Operating and Service 
Manual 

 VL=4100-0100-038 - A 5 Sturobilt® Blower Curve and 
Specifications 

* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Per PLC Logic.   
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SHUTDOWN: 
 
Per PLC Logic.   
 
MAINTENANCE: 
  
See VOM-4100-0100-053. 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
PI-112 
 

Pressure Indicator    

HS-113D Blower B-113 
 JOG Off Auto Switch 

General 
Contractor 

Allen-Bradley 800H 

PI-112B Pressure Indicator    
Process System: PNEUMATIC 

CONVEYING 
 

Equipment Name:  PNEUNATIC 
CONVEYOR AIR 
FILTER 
  

ID/Tag No.: ME-113 
 

Model No.:  

Supplier: HARDY SYSTEMS 
 

P&ID Dwg. No.: D-4110-502-006 

Manufacturer: STODDARD 
 

Capacity:  
 

Procurement  
Package: 

S-4100-100 Vendor Comp. No:  

  
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

- TBD - A - TBD 
      

* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Per PLC Logic.   
 
SHUTDOWN: 
 
Per PLC Logic.   
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MAINTENANCE: 
  
See TBD Manual. 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
PDT-113A 
 

Pneumatic Transport High 
Pressure Alarm 

Vortec 
Corporation 

Rosemount 1151DP4S22B1 

PDI-113A Pneumatic Differential 
Indicator 

   

 
 
 
 
 
 
 
 

Process System: PNEUMATIC 
CONVEYING 
 

Equipment Name:  PNEUNATIC 
CONVEYOR AIR 
FILTER RECEIVER 
  

ID/Tag No.: ME-128 
 

Model No.:  

Supplier: HARDY SYSTEMS 
 

P&ID Dwg. No.: D-4110-502-006 

Manufacturer: HARDY SYSTEMS 
 

Capacity:  
 

Procurement  
Package: 

S-4100-100 Vendor Comp. No:  

  
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

- TBD - A - TBD 
      

* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Per PLC Logic.   
 
SHUTDOWN: 
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Per PLC Logic.   
 
MAINTENANCE: 
  
See TBD Manual. 
 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
KY-128B 
 

Run Air Filter Timer Hardy Systems National 
Controls 

 

XY-128B-5 Relay    
XY-128B-1 Relay    
XV-128B-1 Relay    
XV-128B-5 Relay    
PSH-112A Pneumatic transport High 

Pressure Alarm 
Hardy Systems Ashcroft Vacuum Switch 

LPDN4-G25-3 
XY-131A Energize Double Gate 

Solenoid Valve A 
Hardy Systems ASCO 8210 

Instrumentation, Cont’d 
ID Description Supplied By Mfg Mfg ID 

XY-131B Energize Double Gate 
Solenoid Valve B 

Hardy Systems ASCO 8210 

XY-131C Energize Double Gate 
Solenoid Valve C 

Hardy Systems ASCO 8210 

PDIT-128C Filter Receiver Differential 
Pressure 

Hardy Systems Rosemount 1151DP3552 

LSH-128A Filter Receiver High Level 
Alarm 

Hardy Systems Bindicator LMR180000 mini Roto 
Level 

ZSC-131A Filter Receiver Discharge 
Gate A Closed 

Hardy Systems ASCO 8210 

ZSC-131B Filter Receiver Discharge 
Gate B Closed 

Hardy Systems ASCO 8210 

ZSO-131A Filter Receiver Discharge 
Gate A Open 

Hardy Systems ASCO 8210 

ZSO-131B Filter Receiver Discharge 
Gate B Open 

Hardy Systems ASCO 8210 
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Product Handling 
 
The Product Handling equipment includes the ME-197X Metals Hood Hoist, two ME326x Weigh 
Scales, two ME-403X ST-90 Hood Assemblies, ME-323 Diverter Gate, ME 404 Ferrous Metals 
Hood, ECP-197 Product Loading Control Panel, and Interconnecting Piping. 
 
Process System: PRODUCT 

HANDLING 
 

Equipment Name:  PRODUCT LOADING 
CONTROL PANEL 
  

ID/Tag No.: ECP-197 
 

Model No.:  

Supplier: VORTEC 
CORPORATION 
 

P&ID Dwg. No.: D-4110-502-007 

Manufacturer: REES INDUSTRIAL 
 

Capacity:  
 

Procurement  
Package: 

 Vendor Comp. No:  

  This unit has not yet been purchased. 
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Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

- TBD - A - - 
- - - - - - 

* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Per PLC Logic.   
 
SHUTDOWN: 
 
Per PLC Logic.   
 
MAINTENANCE: 
  
Not yet purchased, TBD. 
 
 
 
 
 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
HS-197AB Emergency Pushbutton Vortec 

Corporation 
Allen-Bradley 800H-FTRXT6A5 

HS-197AV Hood Vacuum 
Local/Auto 

Vortec 
Corporation 

Allen-Bradley 800H-HR2A 

HMS-197C Ferrous Metals Box 
Offline PB Depressed 

Vortec 
Corporation 

Allen-Bradley 800H-AR1D 

HMS197W Hoods Reset PB 
Depressed 

Vortec 
Corporation 

Allen-Bradley 800H-AR1D 

HMS-197A Hood A Offline PB 
Depressed 

Vortec 
Corporation 

Allen-Bradley 800H-AR1D 

HMS-197B Hood B Offline PB 
Depressed 

Vortec 
Corporation 

Allen-Bradley 800H-AR1D 

HMS-197AP Hood Vacuum “On” PB 
Depressed 

Vortec 
Corporation 

Allen-Bradley 800H-AR1D 

HMS-197AR Hood Vacuum “Off” PB 
Depressed 

Vortec 
Corporation 

Allen-Bradley 800H-AR1D 

HMS-197AT Horn Silence PB Vortec Allen-Bradley 800H-AR1D 
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Depressed Corporation 
HMS-323D Diverter Position “A” 

Selected 
Vortec 
Corporation 

Allen-Bradley 800H-AR1D 

HMS-323E Diverter Position “B” 
Selected 

Vortec 
Corporation 

Allen-Bradley 800H-AR1D 

WI-326A Weigh Scale ME-326A 
Weight Local Indicator 

Vortec 
Corporation 

Newport 558B-ET-SPC4 

WI-326B Weigh Scale ME-326B 
Weight Local Indicator 

Vortec 
Corporation 

Newport 558B-ET-SPC4 

YL-197M Light Vortec 
Corporation 

  

YL-197Z Ferrous Metals Box 
Offline Pilot Light On  

Vortec 
Corporation 

Allen-Bradley 800H-PRL16A 

YL-197Y Hood B Offline Pilot 
Light On  

Vortec 
Corporation 

Allen-Bradley 800H-PRL16A 

YL-197X Hood A Offline Pilot 
Light On  

Vortec 
Corporation 

Allen-Bradley 800H-PRL16A 

YL-323F Diverter Gate Position A 
Pilot Light On  

Vortec 
Corporation 

Allen-Bradley 800H-PRL16A 

YL-323G Diverter Gate Position B 
Pilot Light On  

Vortec 
Corporation 

Allen-Bradley 800H-PRL16A 

YL-197AQ Hood Vacuum On Pilot 
Light On  

Vortec 
Corporation 

Allen-Bradley 800H-PRL16A 

YL-197AS Hood Vacuum Off Pilot 
Light On  

Vortec 
Corporation 

Allen-Bradley 800H-PRL16A 

XA-197AU Activate Local Alarm 
Horn at ECP-197  

Vortec 
Corporation 

Federal Signal 350-EB 

 
Process 
System: 

PRODUCT 
HANDLING 
 

Equipment Name:  PRODUCT WEIGH 
SCALE 

ID/Tag No.: ME-326A & ME-326B 
 

Model No.:  

Supplier: HARDY 
INSTRUMENTS 
 

P&ID Dwg. No.: D-4110-502-007 

Manufacturer: MULTI-
MEASUREMENTS 
 

Capacity:  

Specification  
No: 

S-4100-310 Vendor Comp. No:  

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. Description 
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Sh. 
- VOM-4100-0310-003 - - 22 Installation and Maintenance 

Manual 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Per PLC Logic 
 
SHUTDOWN: 
 
Per PLC Logic 
 
MAINTENANCE: 
   
See VOM-4100-0310-003. 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
WE-326A Weight Element  

(ME-326A) 
   

WE-326B Weight Element  
(ME-366B 

   

WT-326A Weight Scale Weight 
Transmitter (ME-326A) 

 Hardy HI2204LT 

WT-326B Weight Scale Weight 
Transmitter (ME-326B) 

 Hardy HI2204LT 

Process 
System: 

PRODUCT 
HANDLING 
 

Equipment Name:  ST-90 PNEUMATIC 
HOOD ASSEMBLY 

ID/Tag No.: ME-403A & ME-403B 
 

Model No.:  

Supplier: VORTEC 
CORPORATION 
 

P&ID Dwg. No.: D-4110-502-007 

Manufacturer: TRI FAB 
 

Capacity:  

Specification  
No: 

S-4100-403 Vendor Comp. No:  

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
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Vendor No. Vortec No. Rev * Size  No. 
Sh. 

Description 

- - - - - - 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Manual Operation 
 
SHUTDOWN: 
 
Manual Operation 
 
MAINTENANCE: 
   
TBD 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
HS-403G Hand Switch (ME-403A)    
HS-403H Hand Switch (ME-403B)    
HS-403A Hand Switch (ME-403A)    
HS-403B Hand Switch (ME-403B)    
ZSC-403D Hood A Closed Limit 

Switch (ME-403A) 
Vortec 
Corporation 

  

ZSC-403F Hood B Closed Limit 
Switch (ME-403B) 

Vortec 
Corporation 

  

ZSO-403C Hood A Open Limit 
Switch (ME-403A) 

Vortec 
Corporation 

  

Instrumentation, Cont’d 
ID Description Supplied By Mfg Mfg ID 

ZSO-403E Hood B Open Limit 
Switch (ME-403B) 

Vortec 
Corporation 

  

XY-197AC Hood Open Assembly A 
Pneumatic Valve 
 (ME-403A) 

Vortec 
Corporation 

ASCO 8316G44 

XY-197AD Hood Open Assembly B 
Pneumatic Valve 
 (ME-403B) 

Vortec 
Corporation 

ASCO 8316G44 

XV-197G Hood Assembly A 
Pneumatic Valve 
 (ME-403A) 

Vortec 
Corporation 

  

XV-197H Hood Assembly B Vortec   
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Pneumatic Valve 
 (ME-403B) 

Corporation 

XY-197D Energize Hood Assembly 
A Solenoid Valve 
 (ME-403A) 

Vortec 
Corporation 

  

XY-197G Energize Hood Assembly 
B Solenoid Valve 
 (ME-403B) 

Vortec 
Corporation 

  

ZSC-197F Hood Assy A Isolation 
Valve Closed Limit 
Switch (ME-403A) 

Vortec 
Corporation 

  

ZSC-197K Hood Assy B Isolation 
Valve Closed Limit 
Switch (ME-403B) 

Vortec 
Corporation 

  

ZSO-197E Hood Assy A Isolation 
Valve Open Limit Switch 
(ME-403A) 

Vortec 
Corporation 

  

ZSO-197H Hood Assy B Isolation 
Valve Open Limit Switch 
(ME-403B) 

Vortec 
Corporation 

  

 
 
 
 
 
 
 
 
 
 
 
 
 

Process 
System: 

PRODUCT 
HANDLING 
 

Equipment Name:  ST-90 FERROUS 
METALS HOOD 

ID/Tag No.: ME-404 
 

Model No.:  

Supplier: VORTEC 
CORPORATION 
 

P&ID Dwg. No.: D-4110-502-007 

Manufacturer: TBD 
 

Capacity:  

Specification  TBD Vendor Comp. No:  
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No: 
 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

- - - - - - 
* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Manual Operation, use with ME-197A or ME-197B as Required. 
 
SHUTDOWN: 
 
Manual Operation, use with ME-197A or ME-197B as Required. 
 
 
MAINTENANCE: 
   
TBD 
 
INSTRUMENTATION: 
 
None for the Ferrous Metals Hood 
 

Nuisance Dust Collection Instrumentation (ME-120) 
ID Description Supplied By Mfg Mfg ID 

XY-197AE Open Ferrous Metals 
Chute 

Vortec 
Corporation 

  

XV-197AE Ferrous Metals Box 
Isolation Valve 

Vortec 
Corporation 

  

XV-197AF Ferrous Metals Box 
Isolation Valve 

Vortec 
Corporation 

  

Instrumentation, Cont’d 
ID Description Supplied By Mfg Mfg ID 

XV-197AH Compensating AirValve Vortec 
Corporation 

  

XY-197AF Open Ferrous Metals 
NDC Isolation Valve 

Vortec 
Corporation 

  

XY-197AH Open Compensating Air 
Valve 

Vortec 
Corporation 

  

ZSC-197T Ferrous Metals Box Vortec   
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NDC Isolation Valve 
Closed Limit Switch 

Corporation 

ZSC-197V Ferrous Metals Box 
Isolation Valve Closed 
Limit Switch 

Vortec 
Corporation 

  

ZSC-197AL Compensating Air Valve 
Closed 

Vortec 
Corporation 

  

ZSO-197S Ferrous Metals Box 
NDC Isolation Valve 
Open limit Switch 

Vortec 
Corporation 

  

ZSO-197U Ferrous Metals Box 
Isolation Valve Open 
limit Switch 

Vortec 
Corporation 

  

ZSO-197AJ Compensation Air Valve 
Open 

Vortec 
Corporation 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Process 
System: 

PRODUCT 
HANDLING 
 

Equipment Name:  DRIED PRODUCT 
DIVERTER GATE 

ID/Tag No.: ME-323 
 

Model No.:  

Supplier: BEAUMONT BIRCH P&ID Dwg. No.: D-4110-502-007 
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Manufacturer: BEAUMONT BIRCH 

 
Capacity:  

Specification  
No: 

S-4100-309 Vendor Comp. No:  

 
DETAILED INFORMATION ON START-UP, SHUTDOWN, AND MAINTENANCE 
PROCEDURES IS AVAILABLE IN THE VENDOR LITERATURE 
Vendor No. Vortec No. Rev * Size  No. 

Sh. 
Description 

- VOM-4100-0309-009 
(Use Section 4 pages 
4-3 and 4-7 only) 

- - 2 Installation, Operation, and 
Maintenance Manual for 
Submerged drag Conveyor 

* Document revision may be superseded by subsequent change, check with document control for 
current revision. 
 
START-UP: 
 
Per PLC Logic 
 
SHUTDOWN: 
 
Per PLC Logic 
 
MAINTENANCE: 
   
TBD 
 
 
INSTRUMENTATION: 
 

ID Description Supplied By Mfg Mfg ID 
XV-323A Diverter Gate Valve Vortec 

Corporation 
  

ZSA-323B Diverter Gate Chute A 
Selected Position Switch 

Vortec 
Corporation 

  

ZSA-323C Diverter Gate Chute B 
Selected Position Switch 

Vortec 
Corporation 

  

XY-323A Energize Diverter Gate 
Solenoid Valve 

Vortec 
Corporation 

  

Instrumentation, Cont’d 
XY-197A Hood Assembly A 

Isolation Valve 
Vortec 
Corporation 

  

XY-197B  Vortec   
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Corporation 
Nuisance Dust Collection Instrumentation (ME-120) 

ID Description Supplied By Mfg Mfg ID 
XY-197C  Vortec 

Corporation 
  

XY-197D Energize Hood Assembly 
B Solenoid Valve 

Vortec 
Corporation 

  

XY-197L Energize NDC A 
Solenoid Valve 

Vortec 
Corporation 

  

XY-197P Energize NDC B Solenoid 
Valve 

Vortec 
Corporation 

  

ZSC-197N NDC A Isolation Valve 
Closed Limit Switch 

Vortec 
Corporation 

  

ZSC-197R NDC B Isolation Valve 
Closed Limit Switch 

Vortec 
Corporation 

  

ZSO-197M NDC A Isolation Valve 
Open Limit Switch 

Vortec 
Corporation 

  

ZSO-197Q NDC B Isolation Valve 
Open Limit Switch 

Vortec 
Corporation 
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APPENDIX H 
 
 
 
 
 

Vortec Corporation 
Procedure for Emergency, Urgent, and Routine Class 2 

Configuration Control 
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Vortec Corporation 

Procedure for Emergency, Urgent, and Routine Class 2 Change Control 
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H1. PURPOSE 
 

This procedure defines the change control process ensures that proposed changes are 
properly identified, developed, reviewed, approved, implemented, verified, validated, 
and documented. Figure H-1 illustrates the change control flow. 
 
 
H2. APPLICABILITY 

 
This procedure applies to all site standard operations, drawings, equipment or process 
specifications, procedures, work instructions and plant and process design as well as 
any other documentation that could impact the process operation or product 
characteristics.  Note an approved change control form is a work authorization 
document, whereas a work order is an implementation document issued after the 
approval of the Change Control Form (CCF). 
 
H3. PRECAUTIONS AND LIMITATIONS 
 
None 
 
 
H4. PREREQUISITES 
 
Determine if change is Class 1 or Class 2 
 
 
H5. OTHER DOCUMENTS NEEDED 

 
QP-12 Government Contract Demonstration Plant Change/Installation Control 

 
 
H6. CONFIGURATION CONTROL 
 
H6.1.0 Normal Sequence of Processing Changes. 
 
This section describes the normal sequence of events for processing a Class 2 emergency, urgent, 
or routine change.  See Sections H6.2.1 and H6.2.2  for information on emergency changes and 
temporary modifications, respectively.   Figure H-1 illustrates the Change Control Process flow. 
 
 
H6.1.1 Proposal/Request for Change 
 
The requester: 
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• consults with the Engineering Manager and/or the Vortec Site Manager to 

obtain concurrence with the need for the proposed change and 
 
• initiates a formal change request using the Change Control Form (CCF), 

Form QDP12-001, in Figure L-2 with assistance from the Engineering 
Manager and/or Vortec Operations Manager. 

 
H6.1.2 Screening Routine Activities Versus Changes 
 
The Vortec Operations Manager screens each proposed change to determine whether 
the proposal constitutes a “routine” maintenance/operation activity or a “change” 
that must be reviewed by the Change Control Board (CCB).  The following criteria are 
used for screening: 

 
Routine Activity 

 
• the replacement of a part with an exact replica (same type, 

manufacturer, model number, etc.) used in the same application; or 
 
• routine, preventive, or periodic activities performed as outlined in a 

technically reviewed and approved procedure. 
 
Change 

 
Changes can be classified as Class 1 or Class 2.   Class 1 changes are those 
that affect the fit, form, or function of a configuration item. A Class 1 
example for hardware would be changing a bolt hole pattern; for software, 
an example would be adding a new screen capability.   Class 2 changes do 
not affect fit, form, or function of a configuration item; an example of a 
class 2 change is correcting a spelling error on a design drawing, replacing 
a hardware item with the same part number or with a previously approved 
equivalent part number. 
 
Examples of changes are: 

 
• Class 1, any modification (including software) that affects the form, fit, 

or function of a configuration item; 
 
• Class 2, the use of replacement hardware that may be similar in form, 

fit, or function to the original but has a different manufacturer or model 
number; 
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• Class 1, any modification or replacement that requires revision of the 
system requirements document or operating permits; 

 
• Class 1, deviations from approved O & M, testing, or other procedures 

that could affect the facility modes of operation, regardless of apparent 
significance; 

 
• Class 1, any modification (hardware or software) that requires a 

corresponding change to a procedure (e.g., O & M, and testing); 
 
• Class 1, any change to an approved set point as specified in a 

procedure; or 
 
• Class 1, any change to computer hardware or software used to control 

process functions, provide alarms or warnings, or display parameters 
used to control the process. 

 
When the person requesting the change is not the Vortec Operations Manager, the Site 
Manager will explain to the requester why the proposed change is considered to be 
routine. 

 
 

H6.1.3 Change Control Form Preparation 
 
Normally site changes are requested by site management but may be initiated by 
Vortec Corporation’s Engineering department located in Collegeville, PA. The 
organization that initiates the change is responsible for completing the change control 
form as follows:  
 

• The requestor completes blocks 1 through 9 and 11. 
 
• Block 1.  Date of origination. This date is the date when the requestor 

submits the change control form to the CM Administrator (CMA). 
 

• Block 2.  Change. Indicates whether the proposed change is Emergency, 
Urgent, or Routine (see Section H6.2.1).   Emergency and routine changes 
require operations manager approval whereas the plant supervisor may 
approve a routine change. 

  
• Block 3.  Temp. Change. Indicates whether the proposed change is 

temporary (see Section H6.2.2). 
 
• Block 4.  CCF No. Obtain a CCF number from the CMA.  
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• Block 5. Title. Short descriptive title of the change. 

 
• Block 6.  Requestor. Requestor’s name. 

 
• Block 7. Change Description and Block 8. Reason for Change. Provide a 

clear, complete, and accurate “Description of Change” and “Reason for 
Change”.  Sufficient detail should be provided to allow subsequent CCB 
reviewers to have a full understanding of the change.  Use attachments as 
required. 

 
• Block 9. Change Impact. Identify the impact to the change.  Changes with 

cost impacts ≥ $5,000 require Site Manager approval and changes with cost 
impacts ≥ $10,000 require Program Manager/Corporate Management 
approval. 

 
• Block 10.  Emergency Change Authorized by. The Operations Manager 

completes this section. 
 

• Block 11. Functional Test. This section is completed by initiator and 
coordinated with the Operations Manager or other appropriate personnel.  

 
• After completion of Blocks 1 – 11, the change is submitted to the CMA for 

administration of the approval process.  
 

• Block 12.  CCB Member Review and Recommendation. Completed by CCB 
members during the approval process.  The CCB members perform a multi-
disciplined technical and management review of the proposed change and 
attach review sheets to the change control package, as appropriate. The 
CCB signs and dates the form to indicate its approval of the proposed 
change 
 
CCB Decision. The CCB Chairperson (appointed by the Site Manager) 
considers the recommendation of the CCB and approves or disapproves the 
proposed change. 

 
• Block 13.  (not used) Not listed on the form. 

 
 

• Blocks 14 –16, 18, and 19.  Completed after the change has been approved 
 

• Block 14. Change Implementation Confirmed By. The Operations Manager 
verifies that the change was implemented. 
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• Block 15. Field Walkdown Performed By. The Operations Manager or 

designee verifies that the field change agrees with the pertinent 
documentation. 

 
Block 16. Turnover to Operations. After the change is completed, the QA 
Engineer verifies that if a functional test was required that it has been 
performed satisfactorily.  The Operations Manager verifies that all 
requirements have been met and all key affected documents have been 
redlined to turn over the modified item to the site. 
 

• Block 17.  CM Administrator Control & Distribution. Used by the CMA for 
control and distribution of the requested change.  

 
• Block 18.  Close Out For Programmatic Elements. The CMA verifies that all 

affected programmatic elements have been revised, updated, and/or 
completed as indicated on the Programmatic Elements Attachment Sheet. 

 
• CCF Origination Date. Transfer the date from the CCF to the 

Programmatic Elements Attachment Sheet. These dates should be 
identical. 

 
• CCF No. Transfer the CCF Number from the CCF to the 

Programmatic Elements Attachment Sheet. These numbers should 
be identical. 

 
• Programmatic Elements. List all drawings, procedures, and other 

programmatic elements affected by this configuration change. 
Attach a red-lined copy of changes to the change control package. 
As changes are made to the programmatic elements, indicate their 
completion by signing and dating in the appropriate space. 

 
• Block 19.  QA Closeout Check. The QA Engineer performs a final QA check 

to ensure that all steps in the change control process have been met and 
verifies that the change package is complete.  

 
The CMA then distributes the final closeout information to the Site 
Manager and Vortec Corporation’s home office. 
 

H6.1.4 In-Process Monitoring and Control 
 
The Configuration Management Administrator (CMA)performs the following tasks: 
 



BFA-4110-904-005 (0) Ltd Demo Operational Plan 

H-6 
 

• checks the CCF for clarity and completeness, 
 
• informs the CCB of proposed changes and distributes copies of the change 

package for technical review by the CCB members, and schedules CCB meetings 
to review proposed changes. 
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Figure H-1 Change Control Process Flow 
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DISCUSSIONS WITH 

CUSTOMER 

OR 

IMPLEMENT CHANGE  
(Includes Health & Safety, 

Environmental, and Process Rqmts)  

IMPLEMENT CHANGE  
(Includes Health & Safety, 

Environmental, and Process Rqmts)  

OR DISAPPROVAL 

IMPLEMENT CHANGE  
(Includes Health & Safety, 

Environmental, and Process Rqmts)  
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Figure H-2. Class 2 Change Control Form  
 

Vortec Corporation 
Class 2, Change Control 

1. Origination Date: 
 

2.  Change: 
       Emergency 
        Urgent 
        Routine 

3.  Temp. Change: 
 
  Yes       No 

4. CCF No.: 

5. Title: 
  

6. Requester: 
 

7. Change Description (use continuation sheet, if necessary): 
 
 
8. Reason for Change (use continuation sheet, if necessary): 
 
 
9. Change Impact: 
 
_____  Draw Stock from Existing Inventory 
 
_____  New Procurement Required, Cost < $5,000 
 
_____  New Procurement Required, Cost = $5,000 
 

10. Emergency Change Authorized by: 
 
______________________________  Date: 
___________ 
 
Comments: 
 
 

 
11. Functional Test: 

 
_____ Required 

 
_____ Not Applicable 

 
Initials/Date: ___________________ 
 

12. CCB Member Review & Recommendation: 
 

Function 
 

App
r 

 
Reject 

 
Hold 

 
Signature 

 
Date 

Comments (Use attachments if 
required) 
 

Health & Safety c c c ____________________
_ 

_____ ________________________
_ 

 
Environmental 

 
c 

 
c 

 
c 

 
____________________
_ 

 
_____ 

 
________________________
_ 

 
Process Engineer 

 
c 

 
c 

 
c 

 
____________________
_ 

 
_____ 

 
________________________
_ 

 
Other 
______________ 

 
c 

 
c 

 
c 

 
____________________
_ 

 
_____ 

 
________________________
_ 

 
Other 
______________ 

 
c 

 
c 

 
c 

 
____________________
_ 

 
_____ 

 
________________________
_ 

 
Operations Manager 

 
c 

 
c 

 
c 

 
____________________
_ 

 
_____ 

 
________________________
_ 
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Chairperson: 
 

 
c 

 
c 

 
c 

 
____________________
_ 

 
_____ 

 
________________________
_ 
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Figure H-2. Change Control Form (Continued) 
 

 
14.  Change Implementation Confirmed By: 

  
__________________________________________________________________ Date: _________ 

 

 
15. Field Walk-down Performed By:  

  
__________________________________________________________________ Date: _________ 

  
 
16. Turn over to 

Operations: 

 
Signature: 
_____________________________________________  

 
Date: 
____________  

17. CM Administrator Control & Distribution: 
 
  _____________________________________________________   Date: _________ 
 
18. Close-out for Programmatic Elements 
   (use attachment sheet, if necessary): 
    Signature/Date: 
 ___________________________________________________  
    
 Comments: _________________________________________  
 

 
19. QA Close–out Check 
 
 
Signature: _________________  
 
Date: _____________________  

CCB Change Control Board 
CCF Charge Control Form 
CM Configuration Management 
QA Quality Assurance 

 
 
 
 
H6.1.5 Technical Review 
 
The technical review procedures, including responsibility and documentation, are 
explained in the subsections that follow. 
 
H6.1.5.1 Technical Scope 
 
The CCB collectively performs multi-disciplined technical reviews of all proposed 
changes to ensure that a proposed change: 
 

• is properly screened and categorized; 
 
• resolves the initial concern without creating new ones; 
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• is technically correct and consistent with applicable requirements; and 
 
• does not compromise human health and safety or the environment. 

 
Individual members of the CCB further review proposed changes, focusing on their 
respective areas of expertise. The CCB represents the following technical disciplines: 
 

• Health & Safety reviews the change for general Health and Safety along 
with any Health Physics impacts and that any proposed change is 
consistent with applicable industrial safety requirements and commitments, 
Occupational Safety and Health Administration (OSHA) regulations, and 
applicable standards and codes. 

 
• Environmental Compliance reviews proposed changes to verify 

consistency with the operating permits and state and federal regulations.  
This review identifies any required permit modifications and/or 
notifications, initiates permit modifications where necessary and identifies 
and resolves any other potentially detrimental environmental impacts. 

 
• Process Engineering reviews issues regarding acceptance, storage, mixing, 

or blending of waste materials and looks at waste accountability and 
analytical methods used for waste characterization. 

 
• Control Systems (if required) reviews technical issues associated with the 

systems used to control the processes. Control systems include sensors, 
instruments, recorders, computer hardware, computer software, and 
administrative controls necessary to operate the facility. 

 
• Engineering and Technical Support (if required) reviews design 

specifications and drawings and the design requirements to verify that the 
change is consistent with the limits, safety margins, and other parameters 
for which the facility was designed and permitted.   

 
• Operation and Maintenance verifies that proposed change is 

constructable, operable, and maintainable. 
 
• The CCB may authorize any other appropriate reviews as required. 

 
H6.1.5.2 Insufficient Design Information 
 
If detailed design is required or further information is needed to complete the technical 
reviews, the need for additional design information will be documented on the CCF. 
Depending on the extent of information needed to complete the reviews, the CCB will 
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either (1) send the change package back to the Vortec Site Manager or Engineering 
Manager for further clarification and/or design development or (2) revise the CCF for 
approval of the next design stage rather than implementation, and request more 
extensive design development before recommending the change for implementation. 
In either case, the needed information will be developed and the change package will 
be resubmitted to the CCB for approval.  Subsequent multi-disciplined technical 
reviews will be conducted to ensure that the change is consistent with the information 
presented and accepted in the initial reviews (see to Section 2.3). 
 
H6.1.5.3  Technical Review Documentation 
 
The Change Control Board: 

 
• verifies that all affected programmatic elements are identified and listed on 

the programmatic elements attachment sheet of the CCF, 
 
• indicates which of the affected key programmatic elements must be 

updated before the modified item is turned over to the site, and 
 
• signs and dates the CCF to verify satisfactory completion of the technical 

reviews and concur with the technical adequacy of the change as proposed 
in the change package. 

 
• The chairperson signs the CCF to verify that an adequate review has been 

performed and approve or deny the change request.  
 

The Configuration Mamagement Administrator: 
 

• ensures that the CCB Chairperson has approved the change package before 
implementation, and 
 

• collects technical review documentation and attaches it to the CCF. (This 
documentation will include all information necessary to understand and 
audit the technical review process for each proposed change.) 

 
H6.1.6  Management Reviews for changes ≥  $10,000 
 
The Vortec Program Manager responsible for the project performs a management 
review of the proposed change to verify that: 
 

• the benefits of the change warrant the cost to implement the change;  
 
• adequate resources are available for implementation; 
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• the technical reviews have been performed adequately; 
 
• the change package is complete and ready for implementation; 
 
• any necessary external approvals have been obtained; and 
 
• the change is authorized for implementation or ready for further design to 

proceed, as needed. 
 

The Vortec Program Manager signs and dates the CCF to indicate acceptance of the 
proposed change, as described in the change package, and verifies that resources are 
available for further design or implementation. 
 
The Vortec Program Manager brings to the attention of the CCB changes for which 
adequate resources are not available to establish the priority of the proposed changes 
with respect to other activities. 
 
H6.1.7 Implementation 
 
The implementation of approved changes as part of Vortec Corporation’s 
configuration control process is described in the subsections that follow. 
 
H6.1.7.1  Work Control System Interface 
 

• The CM Administrator: 
 

 - performs or requests a QA check of the change package before 
implementation; and 

 
 - distributes copies of approved change packages to the Operations 

Manager or Plant Supervisor who then initiates a work order to 
implement the approved change. 

 
• The Operations Manager or Plant Supervisor ensures that hardware 

changes which are implemented will be controlled through the formal 
configuration control system. 

 
• The Vortec Operations Manager ensures that hardware changes that 

personnel other than Vortec employees install are properly controlled 
through applicable work control processes. 

 
H6.1.7.2  Field Changes 
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• During implementation, the Site Manager identifies and approves field 

changes, such as deviations from design and installation drawings, parts 
and material substitutions, etc., and documents these changes on the field 
change form (FCF) (Figure H-3). 

 
• The Site Manager sends all deviations to the Engineering Manager for 

review and final disposition. 
 
• The Engineering Manager reviews all field changes before closure of the 

change package to: 
 

- ensure that these field changes are consistent with the original design 
assumptions, calculations, technical reviews, and other design 
considerations; 

 
- concur, in writing, with the field changes; 

 
- update and document the design information, as required; and 

 
- determine whether the field change or non-conforming item requires 
review and concurrence by the CCB. 

 
• The Engineering Manager transmits the FCF to the CM Administrator for 

inclusion in the change package and to coordinate document reviews. 
 

H6.1.7.3  Delayed Implementation 
 
Any change for which implementation has not been initiated within four weeks of 
approval by the CCB chairperson will be brought to the attention of the CCB by the 
CM Administrator.  The CCB will reconfirm the appropriateness, adequacy, and need 
for the proposed change before it is implemented. 
 
H6.1.7.4  Partial implementation 
 
The CCB reviews and approves the partial implementation of changes. The CCF must 
be revised to reflect the partial implementation of a change and technical reviews 
must be repeated and documented. The CM Administrator is responsible for tracking 
to completion all documents related to the change and ensuring that these documents 
are updated, as required. 
 
H6.1.8 Verification and Validation 
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The verification and validation procedures described in the following subsections have 
been developed to ensure that changes have been implemented safely and correctly. 
 
H6.1.8.1  Final Walkdown 
 
The Site Manager or their designee conducts a final walkdown of the implemented 
change is to: 
 

• verify that the final installation is consistent with the design as described in 
the change package; 

 
• verify that the documents which were updated as a result of the change are 

accurate and reflect the as built conditions; 
 
• identify, document, and analyze additional field deviations or 

configuration problems, if they exist; and 
 
• familiarize operations personnel with the as built configuration before 

release for post-implementation testing or use, as applicable. 

 

Figure H-3. Field Change Form 
 

Vortec  
Field Change Form (FCF) 

1. Originator: 2. Date: 3. CCF No. 

4. Change Description: 
 
 
 
 
 
5. Reason for Change: 
_____ Procedural Change _____ Construction Error 
_____ Engineering Error _____ Material Change 
_____ Scope Change _____ Design Improvement 
_____ Unexpected Field Condition _____ Improve Constructability 
_____ Other  _________________                                                                                         
 
Comments: 
 
 

 
6. Documents Affected (drawings, sketches, procedures, etc.): 
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7. Approvals: 
 
__________________________________ Date: ___________________ 
Site Manager 
 
__________________________________ Date: ___________________ 
Engineering Manager 
 
 
CCB Review/Approval Required? ____ Yes ____ No 
 
 
8. CM Administrator Notification: 
 
__________________________________ Date: ____________________ 
Signature 
 
Comments: _____________________________________________________________________ 
 
______________________________________________________________________________ 

 
CCF Change Control Form 
CCB Change Control Board 
CM Configuration Management 
H6.1.8.2 Functional testing 
 

The Engineering Manager: 
 

• develops the appropriate post-implementation functional testing and 
acceptance criteria to verify that the implemented change performs as 
intended and operates within the design requirements; and 

 
• ensures that the modified hardware, software, or procedure is not used for 

routine operations until all issues are resolved or until the original 
conditions are restored. 

 
The QA Manager: 
 

• informs the Site Manager and Engineering Manager if the test acceptance 
criteria are not met, and sends all relevant documentation for review and 
resolution; and 

 
• documents this information and includes it in the change package when 

the acceptance criteria are met. 
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H6.1.9 Close-out Documentation 
 
In order to record changes for future reference and process modifications, 
documentation is managed in accordance with the following procedures. 
 
All information related to a change is combined into the change package that should 
include: 

 
• a completed CCF; 
 
• the conceptual and detailed design packages, as appropriate; 
 
• any review documentation and/or checklists; 
 
• implementation guidance, functional test procedures, and test results; 
 
• any other supporting information (e.g., memoranda, correspondence, 

specifications, data sheets, analysis, etc.); and 
 
• field change documentation and verification that drawings, specifications, 

and equipment agree. 
 

The CM Administrator: 
 

• combines all change information into the change package; 
 
• maintains record copies of in-process packages and tracks the change 

package status from initiation to implementation; 
 
• performs or requests a QA check of the change package to complete the 

closure process; and 
 
• coordinates storage of record copies of closed-out change packages. 
 
 

H6.2.0 ADDITIONAL INFORMATION ON SPECIFIC CHANGE CONTROL 
ELEMENTS 

 
H6.2.1 Emergency Changes 
 
Conditions may arise where an emergency change must be implemented immediately 
to provide personnel safety or protection of capital equipment.  Emergency changes 
are not exempt from the requirements of this procedure, but may be expedited 
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through the use of verbal approval from the Site Manager or their designee prior to 
implementation. On the next convenient workday, emergency changes will be 
formally documented and begin post implementation technical review and approval 
consistent with this procedure. The requester/originator will indicate on the CCF that 
the change was an emergency change, the name of the person authorizing the 
change, and the date that the change was authorized. If the post implementation 
technical reviews indicate potential problems, corrective actions will be taken to 
amend the identified concern(s).  The final resolution will be documented. 
 
H6.2..2  Temporary Modifications 
 
Temporary modifications are changes that will be implemented in response to 
conditions that will change in the future date and require further modifications. An 
example would be a change to one system/component to allow continued operation 
until another system/component which has failed is replaced or repaired. 
 
Temporary modifications are: 
 

• identified as temporary and described on a CCF as similar to permanent 
changes. 

 
• reviewed for technical adequacy and approved through the CCB prior to 

implementation. 
 
• described through interim, marked-up drawings and procedures which 

will be made available to the CCB, operations, and other site personnel as 
required in the change package. (Unlike permanent modifications, 
permanent drawings and procedure updates are not required for 
temporary modifications.) 

 
• tracked separately through the CM Administrator to ensure that any 

temporary modification older than four weeks is brought to the attention of 
the CCB for re-affirmation, conversion to permanent modification, or 
removal and continued every three months until final conversion or 
removal. 

 
H6.2.3 Design Development 
 
The amount of design detail required to describe a change will vary depending on the 
scope of the change. Many changes can be implemented using conceptual drawings, 
sketches, and descriptions. Major changes, however, require more design detail and 
often involve several design iterations. 
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H6.2.3.1 Conceptual design development 
 
Conceptual design involves the following tasks: 
 

• The Engineering Manager or designee, with input from others as required, 
conducts a walk-down and develops a conceptual design for the requested 
change. 

 
• The conceptual design information is attached to the CCF when it goes to 

the CM Administrator to obtain approval from the CCB. 
 
• The CCB performs multi-disciplined technical reviews of the conceptual 

design proposed in the change package. If detailed design is not required 
because of the simplicity of the proposed change and/or the completeness 
of the conceptual design, the change request will not require further review 
from the CCB prior to implementation. 

 
• If detailed design is required or further information is needed to complete 

the reviews, the need for additional design information will be documented 
on the CCF, the detailed design will be developed, and the change package 
will be revised and resubmitted to the CCB for review and approval. 

 
H6.2.3.2  Detailed Design Development (As Required) 
 
The Engineering Manager, with assistance from the Site Manager and/or other 
technical functions deemed appropriate, will develop the detailed design for all 
hardware changes.   The Engineering Manager: 
 

• conducts a comprehensive walkdown of the proposed change with the Site 
Manager, requester/originator, and other appropriate site personnel, to 
verify the information and accuracy of the conceptual design, obtain an 
understanding of the problem(s), review and obtain final agreement of the 
design alternatives, and identify additional configuration problems such as 
interferences. 

 
• determines whether assistance from outside contractors, architect or 

engineering groups, or any other support group is required, and obtains 
support when appropriate. 

 
• develops the detailed, design including analyses, new parts and materials 

lists, installation and test procedures, and any other necessary change 
information. 
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• attaches the detailed design to the CCF and resubmits the change package 
to the CCB for review and approval. Subsequent multi-disciplined technical 
reviews will be conducted to ensure that the change is consistent with the 
information presented and accepted in the initial reviews. 

 
H6.2.3.3  Design Stage Progression 
 
Major changes to the site often involve several design iterations before the change is 
implemented. Small scale projects require conceptual design and detailed design, 
while the normal evolution of a major site change is characterized by the following 
stages: preliminary proposal, feasibility study, conceptual design report, and design 
criteria. The change control process suggests the use of intermediate CCB reviews and 
approvals during a multi-step design project to ensure that resources are not 
expended on designs which are not authorized by the CCB. Therefore, the CCB 
reviews and recommends approval of the design at appropriate stages in the project 
before proceeding to the next design stage. 
 
The Site Manager or Engineering Manager indicates on the CCF that approval is being 
requested to proceed to the next design stage when it is known that further design 
work will be required after the initial CCB approval. After the CCB approves the 
request to proceed to the next design stage, the Engineering Manager is notified of 
approval to proceed and the CCF is closed.   The CM Administrator will use an 
alphanumeric numbering system to group CCFs corresponding to the same design 
project (e.g., 500, 500A, 500B, etc.). 
 

H6.3.0  RECORDS 
 
In addition to records maintained at the site, records of all documents contained in the 
change package will be maintained in the program files at Vortec Corporate 
Headquarter office.  The documents will include the completed CCF, FCF, and all 
design drawings and specifications associated with the change. 
 
H6.4.0 FIELD CHANGE FORM AND INSTRUCTIONS 
 
H6.4.1 General 
 
These instructions are designed to assist the Originator, Site Manager, CM 
Administrator, and Engineering Manager with completion of the FCF (Figure H-3) 
during the implementation of the corresponding CCF. 
 
H6.4.2 Instructions 
 
The Originator or Operations Manager completes Blocks 1 through 6. 



BFA-4110-904-005 (0) Ltd Demo Operational Plan 

H-21 
 

 
• Block 1.  Requester/Originator. The Originator’s name is entered in this 

field. 
 
• Block 2.  Date. This is the date that the FCF is being initiated. 
 
• Block 3.  CCF No. The original corresponding CCF number is entered in 

this field. 
 
• Block 4.  Change Description. A complete description of the field change is 

entered in this field. 
 
• Block 5.  Reason for Change. An explanation of why proposed change is 

required is entered in this field. 
 
• Block 6.  Documents Affected. All documents affected with this field 

change, such as drawings, sketches, procedures, etc., are listed in this filed, 
red-lined copies of the affected documents should be attached. 

 
The Site Manager, Engineering Manager and CCB chairman complete Block 7. 
 

• Block 7.  Approvals. Both the Site Manager and the Engineering Manager 
sign and date this field. 

 
• Block 7.  Approvals.  CCB Review/Approval Required. The Engineering 

Manager checks the appropriate box to indicate whether this field change 
must be reviewed by the CCB. 

 
The CM Administrator completes Block 8. 
 

• Block 8.  CM Administrator Notification.  The CM Administrator 
acknowledges receipt of the field change by signing and dating this field. 
Comments regarding special interfaces are also documented here and 
distribution to appropriate organizations and Vortec Corporation’s 
Collegeville, PA office. 
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Vortec Corporation 

Functional Responsibilities and Position Descriptions  
 

 
 

Prepared by: R.F. Jaeger / R.K. Hnat 

Approved by: 
 

Effective Date: 
 
7/5/01 

 
 

Record of Changes 
 

 
Change 
Letter 

 
Affected Page(s) 

 
ECR 

 
Effective 

Date 

Change 
Approved by 

(Initial) 
0 All 4110-2013 7/5/01  
     

     
     
 
This procedure has been verified for adequacy. 
 
The next 1-year periodic review date is 7/31/02. 
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I1. PURPOSE 

 
This procedure defines the duties, requirements and responsibilities for all Limited 
Demonstration personnel at the Vortec Paducah Soil Conditioning Plant.  Additional 
staffing for full scale operations will be defined at a subsequent date. 
 
I2. APPLICABILITY 

 
This procedure applies to all personnel at the Vortec Paducah Vitrification Plant.  
Some of the positions will be filled by DOE provided personnel or subcontracted labor 
as shown in the Table 3.1-1 of the Limited Demonstration Operational Plan 
 
I3. PRECAUTIONS AND LIMITATIONS 
 
This procedure is limited to the limited Demonstration activity 
 
I4. PREREQUISITES 

 
None 
 
I5 TRAINING PREREQUISITES 
 
None 

 
I6 OTHER DOCUMENTS NEEDED 
 
BFA-4110-904-005 Figure 2-1 
Vortec Waste Pretreatment and Conditioning Demonstration Plant Organization 
Chart 
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I7. FUNCTIONS AND POSITION DESCRIPTIONS 
 
I7.1   Function Title: Site Manager 
 
Site Manager is responsible for the safe and efficient operation of the plant, and effective 
completion of contractual requirements; Site Manager is responsible for developing and 
maintaining good customer and community relations, and for full compliance with all applicable 
State, Federal, and local laws, rules, and regulations.  
 
Site Manager is responsible for coordinating the efforts of all assigned Vortec and contractor 
employees and vendor representatives while they are on site.  
 
Site Manager assigns and delegates responsibilities to other direct and indirect reporting personnel, 
according to their Position Descriptions and the Pre-Treatment and Conditioning Plant 
Organization Table, to efficiently accomplish his objectives; Site Manager is ultimately responsible 
for the results. 
 
Site Manager is responsible for implementing the Phase IV Demonstration Test Plan, for 
developing the daily menu schedule of surrogate waste soil drum deliveries, monitoring site visitors, 
and for the hiring, performance evaluation, and firing of personnel assigned to the site. 
 
Site Manager is responsible for site security; Site Manager authorizes access to the Pre-
Treatment and Conditioning Plant facilities for all dignitaries, officials and visitors and has 
accountability for all persons on site at all times. 
 
Site Manager is responsible for establishment, maintenance and enforcement of all health and 
safety programs; Site Manager ensures that appropriate training programs, records, record 
maintenance, employee notifications, etc. occur in timely fashion and in strict accordance with 
Federal and State regulations and requirements. 
 
Site Manager has responsibilities under Configuration Management: he identifies changes in 
equipment or procedures, verifies proper implementation of changes and their maintenance and 
confirms validity of change. 
 
Site Manager conducts shift changeover meetings as well as other relevant briefings; he 
establishes logbooks for key positions, maintains logbooks and ensures logbooks are kept current. 
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I7.2   Function Title: Site Administrator/Configuration Management Administrator 
 
Site Administrator/Configuration Management Administrator (CMA) is responsible for personnel 
records, personnel medical and training records, site contractor and visitor access and control, 
visitor escorts, visitor related paperwork, contractor and visitor health and safety awareness, 
visitor personal protective equipment and radiation badges, visitor records, contractor training 
records as well as all other functions related to contractor and visitor on site presence.   He /she 
issues badges and safety equipment and conduct site exit procedures for contractors and visitors. 
 
Site Administrator/Configuration Management Administrator will assist the Site Manager with the 
hiring and training of new employees and with firing employees, exit interviews and records 
related to termination.   Site Administrator/Configuration Management Administrator is responsible 
for development, maintenance of all personnel records, including, physicals, site-wide training 
programs, disciplinary actions as well as other necessary personnel issues.  Health insurance 
records responsibility will occur back at Vortec’s Office in Collegeville, PA.  
 
Site Administrator/Configuration Management Administrator is responsible for providing 
secretarial support to the site for tasks including but not limited to the preparation of 
correspondence, routine and ad hoc reports, meeting minutes and notes, communication services 
and coordination, and office services, such as copying, mail distribution, telephone and message 
control. 
 
Site Administrator/Configuration Management Administrator is responsible for supporting the Data 
Management System, monitors data collection activities to insure the database is updated in a 
timely manner, etc. 
 
Site Administrator/Configuration Management Administrator coordinates Paducah PGDP imposed 
employee training programs. 
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I7.3   Function Title:  Plant Operations Manager (Demo Test Manager) 
 
Plant Operations Manager is responsible for all plant facilities and operations which involve the 
production of pre-treatment and conditioned product including the receipt of raw materials from 
vendors, proper equipment operation, maintenance and repair, proper plant staffing and product 
manufacturing.  Plant Operations Manager directs operations for plant processing equipment 
through process instrumentation and controls and visual surveillance, and coordinates production 
activities with environmental, health and safety, quality assurance, health physics and other site 
functions. Plant Operations Manager prepares the weekly and daily production schedules that the 
Site Manager approves. 
 
Plant Operations Manager prepares and implements personnel work procedures, prepares and 
recommends manpower staffing requirements and shift assignments.   Plant Operations Manager 
prepares performance evaluations for review and concurrence with the Site Manager and for 
review with the individual. 
 
Plant Operations Manager implements Design and Control Procedure for all Vortec site personnel 
working in areas subject to control throughout the facility and equipment design recommendations; 
Plant Operations Manager, through administrative control, regulates radiation exposure to levels as 
low as reasonably achievable (ALARA), when performing work involving radioactive material.   
Plant Operator monitors personnel for PPE and thermoluminescent dosimeters (TLDs) to ensure 
compliance with Radiological Work Permit (RWP). 
 
Plant Operations Manager is the Demonstration Test Manager.   As the Demonstration Test 
Manager, he is responsible for process operations during demonstration testing with the overall 
responsibility to produce Pre-treated and conditioned product from surrogate wastes that meet the 
objectives of the demonstration.   Demonstration Test Manager develops and coordinates pre-
demonstration testing plans and operations and provides all necessary logistics to implement 
sample locations and selection. 
 
Demonstration Test Manager serves as chairman of the Configuration Change Board and as such 
reviews change requests and verifies validity of those proposed changes.  Demon-stration Test 
Manager resolves technical discrepancies and grants approval for changes through Configuration 
Change Board consensus. 
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I7.4   Function Title:  Materials Control Coordinator 
 
Materials Control Coordinator is responsible for purchasing, receiving and shipping functions as 
well as for on-site inventory including production materials, soil feed materials per schedule, raw 
materials, office and shop supplies, and maintenance materials production and other waste. 
 
Materials Control Coordinator coordinates activities between DOE PGDP and Vortec regarding 
waste information and waste material shipments; Materials Control Coordinator ensures that site 
personnel responsible for receiving follow inspecting, handling, transporting and shipping 
procedures. 
 
Materials Control Coordinator monitors material shipments from LMUS to confirm adherence to 
DOT regulations for transporting radioactive waste drums over public roads per 10CFR173 and 
communicates responsibilities to LMUS to ensure that the activity does not exceed the DOT 
limits. 
 
Materials Control Coordinator formally requests Material Safety Data Sheets (MSDSs) on all 
purchase orders and maintains vendor records on follow-up letters for all shipments received 
without MSDSs. 
 
Materials Control Coordinator places material requirements on LMES for the daily delivery of 
specific waste soil drums to support the Test Plan as well as for the daily removal of empty 
drums, rejected drums, and miscellaneous waste containers.   Materials Control Coordinator 
tracks all Purchase Orders and Receiving paperwork and maintains complete records of all 
transactions. 
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I7.5   Function Title:  Site Health and Safety Officer 
 
Site Health and Safety Officer is responsible for implementation of all health and safety programs 
and training, including but not limited to Lock-out/Tag-out, Hazard Communication, Right-to-
Know, Material Safety Data Sheets, medical surveillance, first aid, and CPR training, Hazardous 
Waste Worker training, personal protective equipment, Bloodborne Pathogens, hazard analyses, 
safety and health analyses, accident and incident analyses and reporting, Confined Space Entry, 
spill containment, and all other health and safety issues. 
 
Site Health and Safety Officer serves as Health and Safety Officer (HSO). 
 
Site Health and Safety Officer is responsible for monitoring compliance with the Health and 
Safety Plan and issues Deficiency Reports as necessary.   Incumbent monitors work rules and 
procedures surrounding health and safety, such as lunch, breaks, suit-up, de-contamination, etc. 
 
Site Health and Safety Officer shall implement training, provide records of training conducted to 
Human Resources and provide for periodic refresher training.   Incumbent is responsible for 
proper labeling on all containers on site as well as those coming on site. for identity, hazard 
warning, and name and address of responsible party.   Incumbent ensures that all defaced or 
damaged labels are replaced, and that secondary containers are properly labeled.  
 
Site Health and Safety Officer ensures that the chemical inventory is complete and updated 
annually, and that a list of hazardous chemicals will be maintained with MSDSs for all chemicals 
on site.   Incumbent reviews all MSDSs for completeness, conformance and revision status as 
well as new MSDSs for compatibility with PPE; incumbent recommends upgrades in PPE  as 
necessary. 
 
Site Health and Safety Officer trains all appropriate employees on the Hazard Communication 
Program.   Incumbent exchanges chemical information and MSDSs with contractors prior to start 
work and reviews chemicals on site as well as those that the contractor brings on site.   
Incumbent provides hazardous chemical awareness to all contractors and contractor employees 
prior to starting work. 
 
Site Health and Safety Officer designates radioactive areas and establishes necessary control 
procedures; incumbent monitors radioactive control areas (not applicable to the Ltd Demo Test), 
reviews, updates and revises designations as appropriate. 
 
Site Health and Safety Officer is responsible for authorizing radiological work permits (RWPs) 
(not applicable to the Ltd Demo Test) and authorizing appropriate personnel. 
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I7.6   Function Title:  Radiation Control Technician (Not required for Ltd Demo) 
 
The Radiation Control Technician evaluates radiological work permit requests and investigates 
radiological conditions in the area, performing appropriate surveys to determine radiological 
contamination, dose rate, and airborne radioactivity. 
 
The Radiation Control Technician reviews survey results and completes the RWP form and 
confirms that PPE specified on the RWP is compatible with industrial hygiene requirements; 
incumbent will specify the more stringent requirement when requirements differ. 
 
Radiation Control Technician is responsible to continuously monitor all general and specific RWPs 
to whether radiological conditions have changed and permits must be re-defined and re-issued.   
When Active RWPs are no longer adequate, incumbent closes existing permit and issues new 
permit with changes. 
 
Radiation Control Technician develops and issues all job specific RWPs under authority of Site 
Health and Safety Officer in conjunction with Health Physicist for the duration of a specific task, 
PPE, work order. 
 
Radiation Control Technician records original RWPs in the project log book, and posts copies at 
every entrance to the radiological area; incumbent monitors and files records of personnel sign 
in/sign out sheets for permit area. 
 
Radiation Control Technician will write the new RWP, performing surveys as necessary to verify 
radiological conditions in the work area; Radiation Control Technician submits new RWP to Site 
Health and Safety Officer for his approval and signature.   After notification that work under the 
RWP is complete, the Technician verifies radiological conditions, collects all forms and sign-in 
sheets attached to the RWP, and presents them to Site Health and Safety Officer to close the 
RWP with signature and date. 
 
Radiation Control Technician is responsible to post radiological areas and monitor that all 
appropriate personnel wear thermoluminescent dosimeters (TLDs) as well as any other 
supplemental PPE required on the RWP.   Radiation Control Technician places radio-logical 
barriers and monitors posted areas; Technician informs all workers including subcontractors of 
area radiological hazards and entry requirements. 
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I7.7   Function Title:  Health Physics Technician 
 
Health Physics Technician is responsible for insuring that all site workers have all the necessary 
training including OSHA 29 CFR 1910.120, respirator fit test, Radiation Worker II, GET/GERT 
(site specific) training. 
 
Health Physics Technician implements badging/tracking program and assists with compliance 
checks, is responsible for maintaining quality records that are easily accessible for audit purposes 
and for monitoring 29CFR1910.120 compliance, physicals, urinalysis program, and badges. 
 
Health Physics Technician ensures that all appropriate physical and administrative controls are 
established and in operation for container management, including handling, opening, transporting; 
Health Physics Technician specifies proper personal protective equipment.   Health Physics 
Technician verifies that radiation and contamination levels do not exceed those levels that DOT 
permits; Health Physics Technician visually inspects drums to verify that contents are satisfactory 
and places drums in appropriate process or return areas. 
 
Health Physics Technician monitors site for radioactive materials (not applicable for Ltd Demo 
Test) the in the work area, informs workers of potential hazards and specifies proper PPE.   
Health Physics Technician ensures that all applicable RWPs are in place and complete and 
isolates process areas subject to contamination, performs air monitoring to determine the level of 
airborne contamination, takes smear samples as needed to check surface contamination, adjusts 
PPE and exclusion area as conditions warrant, verifies that all areas and equipment are free from 
contamination following work completion, and removes all postings. 
 
Health Physics Technician provides scans in designated areas prior to maintenance, during spill 
occurrence and prior to sample release to laboratory; Health Physics Technician monitors site for 
cross-contamination, detect the gradual buildup of radioactive material in the workplace (not 
applicable to the LTD Demo Test); and verifies the effectiveness of engineering and process 
controls in controlling radioactive material and reducing exposure. 
 
Health Physics Technician monitor PPE inventory including, fire-retardant, seamless Tyvek suits, 
booties and gloves, respirators, safety goggles, boundary control equipment including yellow and 
magenta radiation rope, step-off pads, disposal bags for used PPE, and signs for posting radiation 
areas and survey equipment including alpha meters, beta-gamma meters, dose rate meters, air 
samplers, smears, envelopes, alpha-beta counter to count smears and air samples as well as de-
contamination equipment and materials. 
 
Health Physics Technician provides data to support Request for Disposal forms as well as specific 
paperwork and reports such as Radiological Work Permit, Air Sample Data Sheet, Personnel 
Contamination Report. 
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I7.8   Function Title:  Environmental Compliance Engineer 
 
Environmental Compliance Engineer is responsible for compliance with environmental programs 
and permits, environmental control and reporting, spill containment, and all other environmental 
issues. 
 
Environmental Compliance Engineer interfaces with regulators, gathers information and prepares 
responses to regulator’s requests; Environmental Compliance Engineer prepares required 
environmental reports, monitors all emissions data, advises the Site Manager and Vortec 
Corporation Management on compliance issues. 
 
Environmental Compliance Engineer maintains contact with the three separate Kentucky 
Department of Environmental Protection (KDEP) organizations monitoring the site in addition to 
the USEPA and OSHA.  There are a number of reports that are required to provide, and there 
may be innumerable requests from regulators, DOE-PGDP, other government organizations, and 
the facility will be under the watchful eyes of environmental activists.  He/she will prepare and 
submit the required reports, response to requests from regulators, DOE-PGDP, and submit 
necessary environmental reports, including but not limited to all RCRA reports, NESHAPS 
reporting requirements air and water reports, state and federal reports. The Environmental 
Compliance Engineer also maintains and updates the environmental records. 
 
 
Environmental Compliance Engineer coordinates environmental functions with the Configuration 
Management Administrator; ensures that all equipment, procedure and process changes are 
consistent with all operating permits; initiates and submits permit modifications where necessary. 
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I7.9   Function Title:  Quality Assurance Engineer 
 
Quality Assurance Engineer is responsible for preparing and implementing the procedures, control 
programs, and systems to verify the quality of pre-treated and conditioned waste, records, product 
traceability records, and compliance with standard operations and maintenance procedures. 
 
Quality Assurance Engineer monitors instrumentation and assures periodic maintenance and 
calibration at least once per year; Quality Assurance Engineer ensures use of appropriate 
instrument for the type, level, and energy of the radiation that will be monitored as well as for 
existing environmental conditions. Quality Assurance Engineer routinely tests instrumentation for 
functionality and operability. 
 
Quality Assurance Engineer prepares necessary information/data and issues instructions to the 
Site Manager or his designee to clear drums of waste and other materials in hold from disposition 
areas. 
 
Quality Assurance Engineer establishes controls to ensure quality of data and that the data 
collection meet DOE, EPA AND OSHA requirements. 
 
Coordinates quality assurance activities with Configuration Management Administrator; verifies 
completeness, comprehensiveness, sufficiency and correctness of equipment and procedure 
changes under Configuration Management. 
 
Conducts overall surveillance of change process as well as adherence to Company policies and 
operation and maintenance procedures. 
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I7.10 Function Title:  Plant Supervisor  
 
Plant Supervisor is responsible for all support functions which Plant Operations Manager requires, 
including trouble-shooting operational problems, maintaining prescribed operational rates and 
schedules and functioning as the Control Room Operator during the Ltd Demo Testing.  The Plant 
Supervisor serves as lead  of operational personnel in the absence of the Plant Operations 
Manager. 
 
Plant Supervisor is responsible for implementation of the Propane Tank Unloading Procedure 
including all activities surrounding propane deliveries, propane unloading, paperwork, vehicle 
inspection, etc. 
 
When Plant is processing radioactive waste 
 
Plant Supervisor initiates requests for Radiation Work Permits for operational personnel, informs 
the Radiation Control Technician, monitors evaluation of radiological conditions in the area, and 
ensures appropriate performance of surveys on radiological contamination, dose rate, and airborne 
radioactivity.  
 
Plant Supervisor also monitors work performed under Radiation Work Permits and ensures strict 
adherence to work procedures, personal protective equipment and radiation control in the 
controlled area. 
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I7.11  Function Title:  Processing System Operators  
 
Waste Processing System Operators are responsible for verifying that drums delivered to the pole 
barn for processing are on the schedule, have proper identification, are within weight limits, and 
appear structurally sound.   Waste Processing System Operators load individual drums into the 
skip hoist bucket and monitor transfer to the shredder. 
 
Waste Processing System Operators weigh drums and place rejects on pallets for removal from 
the pole barn. 
 
Note: When the LTD DEMO Test is completed, the plant is operational and radioactive 
material is processed, then the entire area where soil is processed will be the first of two, 
specified radio-logical work areas; workers must wear full PPE (Tyvek, booties, gloves, 
safety goggles) and air-purifying respirators with combination cartridges. 
 
 
 
 
I7.12  Function Title:  Conditioning System Operators  
 
Waste Conditioning System Operators are responsible for conditioned waste as it is processed to 
the ST-90 containers.  There are two stations where the conditioned soils are collected into a ST-
90 container and one station where the separated ferrous metals are collected.  
 
The Waste Conditioning Operators are responsible for moving the ST-90 collection containers and 
putting on the lids prior to being collected by the Shipping Operator.  
 
Note: When the LTD DEMO Test is completed, the plant is operational and radioactive material is 
processed, then the entire area where the conditioned soil is collected will be the second of 
two, specified radio-logical work areas; workers must wear full PPE (Tyvek, booties, 
gloves, safety goggles) and air-purifying respirators with combination cartridges. 
 
 
 
 
I7.13  Function Title:  Control Room Operators  
 
Control Room Operators are responsible operating the PLC system for processing and 
conditioning the waste.  The Control Room Operator is responsible to ensure that the system is 
operating safely and provides the focus for operational status. 
 
The control room work area does not require the operator to wear any special PPE.  
 



BFA-4110-904-005 (0) Ltd Demo Operational Plan 

 I-17

 
I7.14  Function Title:  Waste Processing System Rover 
 
Waste Processing System Rover is responsible for monitoring all equipment in operation 
throughout the Waste Processing, monitoring waste collection stations, checking control 
parameters and settings, where specified, maintaining material and product flow. 
 
Waste Processing System Rover alerts Material Control Coordinator on status of waste materials 
inventory, removal and replacement of containers at intermediate waste collection stations, and 
provides communications between the control trailer and feed preparation operators, ensuring 
continuity within process operations. 
 
Waste Processing System Rover checks for proper alignment and operation of rotary dryer drum, 
conveyors, equipment malfunctions, leakage and implements spill control and contain-ment 
measures as necessary. 
 
Waste Processing System Rover assists the control room operator during the start-up cycle. 
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I7.15 Function Title: Receiving Operator 
 
Receiving Operator is responsible for off-loading, inspecting, and accepting or rejecting incoming 
materials purchased per Vortec purchase orders; Receiving Operator is responsible for on-site 
movement, storage, and control of all materials in inventory. Receiving Operator segregates all 
raw materials in proper storage areas, isolating radiological contaminated materials according to 
procedure.  The receiving operator is also responsible for scanning drums for surface 
contamination when receiving radioactive waste. 
 
Receiving Operator informs and updates Material Control Coordinator on status of all deliveries.   
Receiving Operator, strictly following the Propane Unloading Procedure, monitors propane 
deliveries and off-loading. 
 
Receiving Operator delivers drums required for pre-treatment and conditioning from storage to the 
shredder processing area per the daily schedule. 
 
 
 
 
I7.16  Function Title: Shipping Operator 
 
Shipping Operator is responsible for the delivery of production materials and wastes from 
inventory to Bechtel-Jacobs.   Shipping Operator removes waste materials from the Conditioned 
Waste Station to storage, empty ST-90 boxes and drums from clean storage location to waste 
pick-up stations, full ST-90 boxes and process waste drums from waste pick-up stations to proper 
storage areas, ST-90 boxes and conditioned waste pick-up stations from storage to Bechtel-
Jacobs locations per authorized shipping documents. 
 
Shipping Operator is responsible for all materials leaving plant site, including but not limited to 
conditioned wastes to Bechtel-Jacobs, non-soil related site wastes, outside services such as 
janitorial, repairs and returns, sanitary, water, etc.; Shipping Operator is responsible for completion 
of appropriate paperwork and data entry 
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I7.17  Function Title:  Plant Maintenance Electrician  
 
Plant Electrician is responsible  for maintaining electrical and instrument systems, conducting 
routine electrical preventive maintenance, installing replacement components, conducting routine 
electrical inspections, trouble-shooting electrical problems, providing assistance to other processing 
areas as required, and ensuring continuity of the process operation.   Plant Electrician implements 
assigned maintenance work orders and complies with all specified safety and environmental 
requirements. 
 
Plant Electrician dons and doffs appropriate PPE per Work Order or RWP, follows all work place 
health and safety work procedures, including but not limited to Confined Space Entry and 
LockOut/TagOut. 
 
 
 
I7.18 Function Title:  Plant Maintenance Mechanic 
 
Plant Mechanic is responsible for maintaining mechanical and instrument systems, conducting 
routine preventive maintenance, installing replacement components, routine mechanical system 
additions, updates or upgrades, ensuring mechanical safety, and conducting routine mechanical 
inspections, trouble-shooting mechanical problems.  Plant Mechanic provides assistance to other 
processing areas as required, ensuring continuity within process operations.   Plant Mechanic 
implements assigned maintenance work orders and complies with all specified safety and 
environmental requirements 
 
Plant Mechanic dons and doffs appropriate PPE per Work Order or RWP, follows all work place 
health and safety work procedures, including but not limited to Confined Space Entry and 
LockOut/TagOut. 
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I7.19  Function Title:  Sampling and Testing Personnel (For Ltd Demo Testing Only)  
 
Sampling and Testing Personnel are responsible  performing the sampling and testing as defined in 
the Phase IV Test Plan, BFA-4110-904-004. 
 
Sampling and Testing Personnel dons and doffs appropriate PPE per Work Order or RWP, 
follows all work place health and safety work procedures, including but not limited to Confined 
Space Entry and LockOut/TagOut. 
 
 
 
I7.20 Function Title:  All-Purpose Personnel ( Not Applicable to Ltd Demo Test) 
 
All-Purpose Personnel are responsible for off-shift activities including electrical and mechanical 
repairs which the Plant Electrician or Plant Mechanic have identified, conducting routine 
preventive maintenance and inspections, transporting containers to and from appropriate locations, 
moving scheduled waste containers into the Waste Processing queue, starting specified equipment 
in advance of the production shift to pre-heat, and/or initiate similar time consuming cycles to 
facilitate start-up on the production shift. 
 
All-Purpose Personnel don and doff appropriate PPE per Work Order or RWP, and follow all 
work place health and safety work procedures, including but not limited to Confined Space Entry 
and LockOut/TagOut. 
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I7.21  Function Title:  Plant Security Personnel 
 
Plant Security Personnel are responsible for the security of the plant.  This includes the 
operational equipment and operational personnel.  Plant security is provided by the DOE/PGDP.  
Plant security reports directly to the site manager. 
 
All security reporting will include normal DOE/PGDP reporting procedures along with scheduled 
activity reports furnished to Vortec Corporation’s site manager. 
 
 
 
 
I7.22  All Employees: 
 
Attend and successfully complete all required health, safety and other specified training including 
hazard communications. 
 
Apply hazardous chemical labels to unlabeled secondary containers; check with the HSO and 
MSDS before labeling containers.  Each employee shall practice safe handling, usage, and storage 
of hazardous chemicals.  Each employee will be responsible for seeing that all portable containers 
used in their work area are labeled with proper identity and hazard warnings. 
 
Each employee is required to comply with all health and safety requirements and procedures, 
report all accidents and incidents immediately, and report all unsafe acts and/or conditions.  
 
All Employees don and doff appropriate PPE per area requirements or RWP, and follow all work 
place health and safety work procedures, including but not limited to Confined Space Entry and 
LockOut/TagOut. 
 
 
 
 
I8. Records 
 
Personnel records will be maintained at the Vortec Corporation office in Collegeville, PA. 
 
Operational records will be maintained by the CMA and stored at the Site Managers office. 
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Vortec Corporation 

Procedure for Lockout/Tagout  
 
 

Prepared by:  R.K. Hnat 

Approved by: 
 

Effective Date: 
 
7/5/01 

 
 

Record of Changes 
 

 
Change 
Letter 

 
Affected Page(s) 

 
ECR 

 
Effective 

Date 

Change 
Approved by 

(Initial) 

0 All 4110-2013 7/5/01  

     

     

     

 
This procedure has been verified for adequacy.  
 
The next 1-year periodic review date is 7/31/02. 
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Lockout/Tagout Procedure  
 
J1. PURPOSE 
 

The purpose of this document is to describe the methods and procedures Lockout/Tagout. 
 
 
J2. APPLICABILITY 
 

This procedure is applicable to Vortec’s Waste Conditioning Plant. 
 
 
J3. ACRONYMS 

 
DOE - The United States Department of Energy 
CFR - Code of Federal Regulations 
LOTO – Lockout/Tagout 
DDNO – Danger-Do Not Operate 

 
 
J4. REFERENCES 

 
29 CFR 1910, Occupational Safety and Health Standards. 
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J5. LOCKOUT/TAGOUT NOT REQUIRING A PERMIT 
 
17. Work activities may be performed without a Lockout/Tagout (LOTO) work permit 

provided an agreement is reached between the Site Manager and employee(s) for all of the 
following steps: 

 
1.  The machine or equipment has no potential for stored or residual energy or the 

reaccurnulation of stored energy after shutdown, which would endanger employees. 
 
2. The machine or equipment has a single energy source that can be readily identified and 

isolated. 
 

3. The isolation of that energy source and a single LOTO device shall completely de-
energize and deactivate the machine or equipment 

 
4. If the single energy source is lockable, the authorized employees shall apply their lock 

and personal Danger-Do Not Operate (DDNO) tag. 
 

5. If the single energy source is not lockable, the authorized employees shall apply their 
personal DDNO tag. 

 
6. The LOTO device is under the exclusive control of the authorized employee(s) 

performing the servicing or maintenance (that is, each authorized employee must apply 
their own lock/tag). 

 
7. The servicing or maintenance does not create hazards for other personnel. 

 
8. The Site Manager and issuing authority is unaware of any incidents involving the 

unexpected activation or re-energization of the machine or equipment during servicing or 
maintenance. 

 
9. The isolation does not disable other equipment or systems necessary for employee 

safety/health or for production. 
 
18. If all of the above conditions are met: 
 

1.  The equipment shall be isolated to a safe energy state. 
 
2. The authorized employees shall use their personal tag and/or lock to secure the energy 

isolation device.  If more than one authorized employee will be working on the job, each 
employee shall hang his or her own lock and tag. 
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19. Work performed under this provision of the program is limited to those tasks that can be 
completed during a continuous work assignment except as provided below: 

 
1. A continuous work assignment would be a regular shift or regular shift plus continuous 

overtime. 
 
2. If the work cannot be completed and the system left in a safe condition in this time 

frame, the Site Manager will determine the need and method to secure the system. 
 
3. When the work is completed, the authorized employee removes the lock/tag. 
 
 
6.  USE OF DANGER- DO NOT OPERATE TAGS 
 
The DDNO tags are to be used only for the protection of personnel. 
 
Affix DDNO tags to all isolation points. Points not lockable shall be tagged with warnings about 
hazardous conditions, if the machine or equipment is energized.  The tag shall be labeled with 
one of the following legends accordingly: Do Not Start, Do Not Open, Do Not Close, Do 
Not Energize, or Do Not Operate. 
 
The tag shall also indicate the identity of the employee applying the tag and date at a minimum.  
Tags are essentially warning devices affixed to energy-isolating devices, and do not provide the 
physical restraint on those devices that is provided by a lock.  When a tag is attached, it shall 
not be removed without authorization of the person responsible for it, and shall never be 
bypassed or ignored. 
 
Tags may evoke a false sense of security and their meaning needs to be understood as part of 
the overall energy control program. 
 
An example of the tags is provided as Figure J-1. 
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Figure J-1.  Danger – Do Not Use Operate Tags  
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7.  USE OF LOCKS AND LOCKBOXES 
 

The LOTO program locks will have only two keys existing to open a lock.  One key will belong 
to the group or individual owning the lock and the other key will be under the control of the Site 
Manger. 
 
Three classes or uses of locks are associated with the LOTO program: 
 

2. Tag Lock — A lock actually used to lock energy isolation components.  The locks can 
be single units or groups of locks keyed the same.  The keys to all tag locks applied on 
a permit are placed in a permit lockbox. 

 
3. Permit Lock — A permit lock is a lock used by the Site Manager to lock onto a permit 

lockbox.  Each lock will be unique (no series locks). 
 
 

4. Personal Lock — These are the locks used by the authorized employees to overlock 
lockboxes and in some cases energy isolation points. 

 
 
Care and protection of the keys and locks are the responsibility of the employee.  The loss of 
system keys must be reported to the Site Manager as soon as possible. 
 
A lockbox is under the control of the Site Manager.  The keys to tag-locks and the tabs, if 
used, from DDNO tags on devices that are not lockable will be visibly displayed in the permit 
lockbox. 
 
Overloocking the Permit Lockbox: 
 

1. The issuing authority determines control points and applies locks and tags.  The keys to 
tag-locks shall be visibly displayed in the permit lockbox.  The issuing authority applies a 
personnel lock to the permit lockbox. 

 
2. The Site Manager or designee applies a personal lock to the lockbox and proceeds 

with the verification. 
 

3. After protection has been verified, the authorized employees shall then overlock the 
permit lockbox.  The authorized employees have the option to verify protection, if 
desired. 
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8.  USE OF THE LOCKOUT/TAGOUT WORK PERMIT FORM 
 
The issuing authority or designee completes the blocks listed below on the “original” 
Permit form shown in Figure J-2: 
 

5. Logged By: Enter permit number in log and initial on this line. 
 

6. LOTO No. This number is assigned on the LOTO permit.  For example, 96-1, where 
96 is the year and 1 is the sequential number. 

 
7. Location: State the location of the equipment and/or area where, work is to be 

performed. 
 

8. Issued on the Following Equipment: List the specific equipment. 
 

9. Pressure: Enter the pressure within the system at the time the permit is ready to issue. 
 

10. System Normally Contains: A description of the materials normally found in the system. 
 

11. Test Results: Enter the test results from sampling the system. If the system was not 
tested, enter “not sampled” in the block. 

 
NOTE: If the permit only concerns electrical hazards, place NA’s in lines 5, 6, and 7. 
 

12. Tagout Sequence to be followed: If equipment is to be operated and protection is to be 
applied in the order listed on the permit, check the yes block.  If no sequence must be 
followed, check the no block. 

 
13. Tag No.: Enter the tag number suffix to be applied on this particular device. 

 
14. Energy Isolating Device: Identify the component providing the isolation. 

 
15. Device Status: Give the position of the component required to provide energy isolation. 

 
16. Lockable: Identify by YES if a lock is to be applied; NO if not lockable. 

 
17. Additional Energy Isolating Devices: When more energy isolating devices are required 

than can be listed on the LOTO work permit, additional energy isolating devices, shall 
be utilized.  Check the yes block and enter the page number.  The permit number and 
page number are also entered on the attached page. 
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18. Cautionary Notes: This identifies other applicable protective devices such as barriers, 

control points, and other precautions. 
 

NOTE: Steps 15 through 18 are completed as part of concurrent verification. 
 

15. Device Aligned By: The first authorized employee operates the equipment 
aligning the devices(s). 
 

16.  Status Verified By: The second authorized employee verifies equipment 
alignment. 

 
17. Lock(s)/Tags(s) Placed By: The first authorized employee places the locks/tags and 

enters initials in the corresponding blocks. 
 
18. Lock(s)/Tag(s) Verified By: The second authorized employee verifies placement of 

lock(s)/tag(s) and initials in the corresponding blocks. 
 

NOTE: The issuing authority is responsible for ensuring that the key(s) to tag locks 
and any tabs from DDNO tags are visibly displayed in a permit lockbox, the 
lockbox is identified on the permit, and their departmental lock is applied. 

 
19. System Isolation Verification: A system verification will be performed to assure the 

equipment de-energized is specified on the permit.  If a functional verification is not 
practical, a visual verification shall be performed. The person making the verification 
shall sign/date in the system isolation verification signature/date section. 

 
20. Verified By: The authorized employee(s) who initialed in block 16 and 18 signs the 

form. 
 
The supervisor in charge or the issuing authority completes blocks 21 and 22 on the original 
permit form. 
 

21. Issuing authority: Reviews the permit to be certain all required activity has been 
completed, properly documented, and signs in the issuing authority block. 

 
22. Time and Date: Enter the time and date.  

 
The permit is now issued. 
 

23. Lock/Tag Verification: The issuing authority or designee shall verify lock/tag location is 
as specified on the permit. The person making this verification will initial the block on the 
copy for each energy-isolating device. 
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24. Craft/Remarks: Give a brief description of the work to be performed. 
 
25. Verified By: The authorized employee who initialed in Block 23 signs the form. 

 
26. Site Manager: The Site Manager reviews the permit to be certain all required activity 

has been completed and properly documented.  The Site Manager determines if the 
applied protection is adequate for the work to be done. Assistance from a 
knowledgeable person may be requested to ensure adequate protection exists.  On 
approval, the Site Manager signs in this block. 

 
27. Time and Date: The Site Manager enters time and date. 

 
At this time, the issuing authority makes a single copy of the signature list portion of the permits, 
stamps or writes copy on the permit, and gives to the Site Manager. 
 
The following entries are made on the issuing authority’s original permit form to release the 
permit. 
 

NOTE: The grounds applied/removed section must be completed. If no electrical 
grounds were applied, enter NA. 

 
28. Site Manager: The Site Manager signs in this block to release the permit. 
 
29. Time and Date: The Site Manager enters time and date. 

 
Entries for the remarks section will normally be made on the original permit form: 
 

30. Remarks: This section is provided for logging information relevant to this permit. 
 
31. Tag Removal Authorization: The issuing authority will identify locks/tags to be removed 

by initialing the appropriate blocks in the locks/tags removal authorization column. 
 

NOTE: If part of the protection is being removed to allow a system check, only the 
needed keys and tabs are removed from the permit lockbox.  The keys/tabs 
shall be secured in the permit lockbox until the permit is reissued. 

 
32. Lock/Tag Removed By: The issuing authority or designee (an authorized employee) to 

remove the locks/tags from the energy isolating devices. The person removing the 
locks/tags initials each corresponding block. 

 
33. Tag Removal Verified By: An authorized employee shall verify removal of the tags 

removed in Step 31 and shall initial each corresponding block. 
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The issuing authority shall complete the permit closure section. 
 

34. Permit Closed By: The issuing authority will dose out the permit by signing in this block. 
 
35. Date and Time: The issuing authority will enter date and time of closure. 

 
NOTE:  At this time, all tags will be destroyed. 
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Figure J-2.  Lockout/Tagout Work Permit Form 
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Figure J-3.  Lockout /Tagout Work Permit Form 
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Figure J-4.  Additional Energy Isolation Devices 
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Vortec Corporation 
Selected Operational Forms  

 
 

Prepared by:  R.K. Hnat 

Approved by: 
 

Effective Date: 
  
7/5/01 

 
 

Record of Changes 
 

 
Change 
Letter 

 
Affected Page(s) 

 
ECR 

 
Effective 

Date 

Change 
Approved by 

(Initial) 

0 All 4110-2013 5/1/01  

     

     

     

 
This procedure has been verified for adequacy.  
 
The next 1-year periodic review date is 7/31/02. 
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HAZARDOUS MATERIALS TRAINEE QUALIFICATION 
RECORD 
 
NAME: _________________________________________________________  
 
SIGNATURE: ____________________________________________________  
 
EMPLOYMENT START DATE: ______________________________________  
 
SOCIAL SECURITY NUMBER: ______________________________________  
 
THIS COMPLETED RECORD INDICATES THE ABOVE-NAMED INDIVIDUAL 
HAS RECEIVED THE INITIAL TRAINING TO ALLOW HIM/HER TO ASSUME 
THE DUTIES OF HIS/HER JOB POSITION. 
 
A. The above-named individual received the following safety equipment 
training. 
 
 Employee’s Initials Date 
 
1. Respirator ________________ ________ 

(fit test satisfactorily 
 completed) 

 
2. Safety Glasses ________________ ________ 
 
3. Hard Hat ________________ ________ 
 
4. Work Uniform ________________ ________ 
 
5. Shoes ________________ ________ 
 
6. Contingency Plan 

Overview ________________ ________ 
 
7. Other (specify) ________________ ________ 
 
B. The above-named individual attended the 3-day (24-hour minimum) training 
and satisfactorily demonstrated an understanding of the subject material. 
 
Employee’s Initials______________________ 
Instructor’s Initials ______________________ 
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Date _________________________________ 
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 Employee’s 
Initials 

Instructor’s 
Initials 

 
Date 

1. Respirator Fit Test    
2. Respirator Training    
3. Basic Facility Safety 
Requirements 

   

4. Facility Tour-Explanation of 
Operations 

   

5. Contingency Plan Location and 
use of: 

   

a. Emergency Communication 
Equipment 

   

b. Various contingencies (i.e., 
fire, spill, gas release) and the 
appropriate response to each. 

   

c. Agreements with off-site 
response agencies 

   

6. Location and Use of SCBA    
7. General Overview of Permit    
8. Fire Extinguisher - 
Locations/Use/Limitations 

   

9. Location and Use of Emergency 
Eyewash/Shower 

   

10. General Overview of 
EPA/DOT Markings & Labeling 

   

11. Hazard Communication    
12. Personal Protective Equipment-
Locations/Uses/Limitations 

   

13. Medical Surveillance 
Requirements 

   

14. Decontamination Procedures    
15. Rad Worker I & II    
16. Waste Analysis Plan Overview    
17. Other    

 
INSTRUCTOR’S NAME:____________________________________________  
 
INSTRUCTOR’S SIGNATURE:_______________________________________  
 
C. If the above-named individual is an equipment operator, he/she has 
received on-the-job training regarding the operations of heavy equipment. The 
individual has satisfactorily demonstrated his/her knowledge regarding the safe 
operations of the following heavy equipment applicable to his/her job as noted by 
the appropriate supervisor, and is qualified to operate the equipment indicated by 
the Supervisor’s initials. 
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 Supervisor’s Initials Date 
 
1. Grader _____________________ __________ 
 
2. Compactor _____________________ __________ 
 
3. Front-End Loader _____________________ __________ 
 
4. Forklift _____________________ __________ 
 
5. Primary Shredder _____________________ __________ 
 
6. Secondary Shredder _____________________ __________ 
 
7. Skip Hoist _____________________ __________ 
 
8. Conditioned Material  _____________________ __________ 
 Discharge Area 
 
9. ST-90 Handling _____________________ __________ 
 
10. Drum Handling _____________________ __________ 
 
11. PCB Requirements _____________________ __________ 
 
12. Electrical Safety  
 General _____________________ __________ 
 
13. Confined Space _____________________ __________ 
 
14. Lifting _____________________ __________ 
 
15. Hot Work Permit _____________________ __________ 
 
16. Lock-Out/Tag-Out _____________________ __________ 
 
17. Basic Chemistry _____________________ __________ 
 
 
SUPERVISOR’S NAME: __________________________________________  
 
SUPERVISOR’S SIGNATURE: _____________________________________  
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Vortec Corporation 
 

Visitor/Contractor On-Site Authorization Record 
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VISITOR/CONTRACTOR ON-SITE AUTHORIZATION RECORD 
 

 
Date 

 
Time 

 
Name 

 
Company 

Badge or 
SS# 

Purpose of 
Visit 
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Safety Meeting Record 
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SAFETY MEETING RECORD  
 
Safety Meeting Attendance Sheet 
 
Date: ___/___/___ 
 
Subject: ________________________________________________ 
 
Instructor: ______________________________________________ 
 
 Printed Name  Signature Company Badge or SS# 
 
1._____________ ______________________ ____________ ___________  
 
2._____________ ______________________ ____________ ___________  
 
3._____________ ______________________ ____________ ___________  
 
4._____________ ______________________ ____________ ___________  
 
5._____________ ______________________ ____________ ___________  
 
6._____________ ______________________ ____________ ___________  
 
7._____________ ______________________ ____________ ___________  
 
8._____________ ______________________ ____________ ___________  
 
9._____________ ______________________ ____________ ___________  
 
10.____________ ______________________ ____________ ___________  
 
11.____________ ______________________ ____________ ___________  
 
12.____________ ______________________ ____________ ___________  
 
13.____________ ______________________ ____________ ___________  
 
14.____________ ______________________ ____________ ___________  
 
Continuation Sheet 
Page_____ of ______ 
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Vortec Corporation 
 

Hazardous Materials Worker Qualification Record 
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HAZARDOUS MATERIALS WORKER QUALIFICATION 
RECORD 

 
NAME: _________________________________________________________  
 
EMPLOYMENT START DATE: ______________________________________  
 
SOCIAL SECURITY NUMBER: ______________________________________  
 
A. The above-named individual has attended the following safety training meetings 
and has satisfactorily demonstrated an understanding of the subject material. 
 

  
Subject 

Lesson Plan 
Code (If 

Applicable) 

Instructor’s 
Initials 

 
Date 

1.     

2.     

3.     

4.     

5.     

6.     

7.     

8.     

9.     

10.     

11.     

12.     

13.     

14.     

15.     
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Subject 

Lesson Plan 
Code (If 

Applicable) 

Instructor’s 
Initials 

 
Date 

16.     

17.     

18.     

19.     

20.     

21.     

22.     

23.     

24.     

25.     

26.     

27.     

28.     

29.     

30.     

31.     

32.     

33.     

34.     

35.     

36.     

37.     
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Subject 

Lesson Plan 
Code (If 

Applicable) 

Instructor’s 
Initials 

 
Date 

38.     

39.     

40.     

41.     

42.     

43.     

44.     

45.     

46.     

47.     

48.     

49.     

50.     

51.     

52.     

 
B. The above-named individual has satisfactorily demonstrated his/her ability to 
safely operate, inspect and maintain the following heavy equipment as noted. 
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Supervisor’s Initials Date 
 
 1. Grader _____________________ ____________ 
 
 2. Compactor _____________________ ____________ 
 
 3. Front-End  
 loader _____________________ ____________ 
 
 4. Shredder _____________________ ____________ 
 
 5. Scraper _____________________ ____________ 
 
 6. Backhoe _____________________ ____________ 
 
 7. Yard Tractor _____________________ ____________ 
 
 8. Forklift _____________________ ____________ 
 
 9. Crane _____________________ ____________ 
 
10. Tractor/ 
 Trailer _____________________ ____________ 
 
11. Other (Specify) _____________________ ____________ 
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APPENDIX L-5 
 

 
 
 
 
 
 

Vortec Corporation 
 

Chain-of-Custody Record
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Chain-of-Custody Record

               Project Name/ Site Name
Type and Requested

No. of    Analysis
(Signature) Date: Sample Remarks

Date Time Comp. Grab Sample Source and Description P
re

se
rv

at
io

n 
T

ec
hn

iq
ue

Relinquished by:  (Signature) Date Time Received by:  (Signature) Relinquished by:(Signature) Date Time Received by:  (Signature)

Relinquished by:  (Signature) Date Time Received by:  (Signature) Relinquished by: Signature) Date   Time Received by:  (Signature)

Relinquished by:  (Signature) Date Time Received by:  (Signature) Received for Laboratory by: Remarks
(Signature)

Carrier Phone No. Data Results Reported / by:  (Signature)
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Vortec Corporation 
 

Laboratory Potential Analytical Methods  
for a Contracted Laboratory 
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INTRODUCTION 
 
 Analytical laboratories perform a wide variety of chemical services. To support the 
demonstration project, it will be the laboratory’s (which ever one is contracted for the project) 
responsibility to perform analyses on a wide variety of waste samples using the most applicable 
approved analytical methods (i.e. EPA, NIOSH, ASTM, DOE, Standard Methods etc.) available. 
 
 The following table lists some potential analytical methods that may be required of the contract 
laboratory. The list is arranged alphabetically according to the desired parameter. Other information 
supplied includes the associated regulatory method, if applicable, the sample matrix, and the 
anticipated reporting limits for that matrix. Additional services or analyses, which may be performed, 
may not be listed. Arrangements for performing an analysis or service not listed will be made by the 
DOE or its representative. 
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PARAMETER 
 

METHOD 
 

MATRIX 
REPORTING 

LIMITS 

1,1-Dichloroethane RCRA-8260 Water 5 µg/l 

1,1-Dichloroethane EPA-624 Water 5 µg/l 

1,1-Dichloroethane RCRA-8260 Soil 1 mg/kg 

1,1-Dichloroethane EPA-624 Water 5 µg/l 

1,1-Dichloroethane RCRA-8240 Water 5 µg/l 

1,1-Dichloroethene EPA-624 Water 5 µg/l 

1,1-Dichloroethene RCRA-8240 Water 5 µg/l 

1,1-Dichloroethene RCRA-8260 Water 5 µg/l 

1,1-Dichloroethene RCRA-8260 Soil 1 mg/kg 

1,1-Dichloroethane RCRA-8260 TCLP 0.07 mg/l 

1,1-Dichloroethene EPA-624 Water 5 µg/l 

1,1-Dichloropropene RCRA-8260 Soil mg/kg 

1,1-Dichloropropene RCRA-8260 Water 5 µg/l 

1,1,1-Trichloroethane RCRA-8240 Water 5 µg/l 

1,1,1-Trichloroethane EPA-624 Water 5 µg/l 

1,1,1-Trichloroethane RCRA-8260 Soil 1 mg/kg 

1,1,1-Trichloroethane EPA-624 Water 5 µg/l 

1,1,1-Trichloroethane RCRA-8260 Water 5 µg/l 

1,1,1,2-Tetrachloroethane RCRA-8260 Soil 1 mg/kg 

1,1,1,2-Tetrachloroethane RCRA-8260 Water 5 µg/l 

1,1,2-Trichloroethane EPA-624 Water 5 µg/l 

1,1,2-Trichloroethane RCRA-8260 Soil 1 mg/kg 

1,1,2-Trichloroethane EPA-624 Water 5 µg/l 

1,1,2-Trichloroethane RCRA-8240 Water 5 µg/l 

1,1,2-Trichloroethane RCRA-8260 Water 5 µg/l 

1,1,2,2-Tetrachloroethane EPA-624 Water 5 µg/l 

1,1,2,2-Tetrachloroethane RCRA-8260 Water 5 µg/l 

1,1,2,2-Tetrachloroethane EPA-624 Water 5 µg/l 

1,1,2,2-Tetrachloroethane RCRA-8240 Water 5 µg/l 

1,1,2,2-Tetrachloroethane RCRA-8260 Soil 1 mg/kg 
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1,2-Dichloroethene,trans- RCRA-8240 Water 5 µg/l 

1,2-Dichloroethene,trans- EPA-624 Water 5 µg/l 

1,2-Dichloroethene,trans- RCRA-8260 Soil 1 mg/kg 
 

 
PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

1,2-Dichloroethene,trans- EPA-624 Water 5 µg/l 

1,2-Dichloroethene,trans- RCRA-8260 Water 5 µg/l 

1,2-Dichlorobenzene RCRA-8270 TCLP 50 µg/l 

1,2-Dichlorobenzene RCRA-8260 Water 5 µg/l 

1,2-Dichlorobenzene RCRA-8270 Water 50 µg/l 

1,2-Dichlorobenzene RCRA-8260 Soil 1 mg/kg 

1,2-Dichlorobenzene EPA-624 Water 5 µg/l 

1,2-Dichlorobenzene RCRA-8270 TCLP 50 µg/l 

1,2-Dichloroethane RCRA-8260 Soil 1 mg/kg 

1,2-Dichloroethane NIOSH-1003 Air 0.10 mg/l 

1,2-Dichloroethane RCRA-8260 TCLP 0.05 mg/l 

1,2-Dichloroethane EPA-624 Water 1 µg/l 

1,2-Dichloroethane EPA-624 Water 1 µg/l 

1,2-Dichloroethane RCRA-8260 Water 1 µg/l 

1,2-Dichloroethane RCRA-8240 Water 1 µg/l 

1,2-Dichloroethene,cis- RCRA-8260 Water 5 µg/l 

1,2-Dichloroethene,cis- RCRA-8260 Soil 1 mg/kg 

1,2-Dichloropropane RCRA-8260 Water 5 µg/l 

1,2-Dichloropropane EPA-624 Water 5 µg/l 

1,2-Dichloropropane RCRA-8240 Water 5 µg/l 

1,2-Dichloropropane EPA-624 Water 5 µg/l 

1,2-Dichloropropane RCRA-8260 Soil 1 mg/kg 

1,2,3-Trichlorobenzene RCRA-8260 Water 5 µg/l 

1,2,3-Trichlorobenzene RCRA-8260 Soil 1 mg/kg 

1,2,';-Trichloropropane RCRA-8260 Water 5 µg/l 

1,2,3-Trichloropropane RCRA-8260 Soil 1 mg/kg 

1,2,4-Trichlorobenzene RCRA-8260 Soil 1 mg/kg 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

1,2,4-Trichlorobenzene RCRA-8260 Water 5 µg/l 

1,2,4-Trichlorobenzene RCRA-8270 Water 50 µg/l 

1,2,4-Trimethylbenzene RCRA-8260 Soil 1 mg/kg 

1,2,4-Trimethylbenzene RCRA-8260 Water 5 µg/l 

1,3-Dichloropropene,trans- RCRA-8240 Water 5 µg/l 
 

 
PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

1,3-Dichloropropene,cis- EPA-624 Water 5 µg/l 

1,3-Dichloropropene,cis- RCRA-8240 Water 5 µg/l 

1,3-Dichloropropene,cis- EPA-624 Water 5 µg/l 

1,3-Dichloropropene,cis- RCRA-8260 Water 5 µg/l 

1,3-Dichloropropene,cis- RCRA-8260 Soil 1 mg/kg 

1,3-Dichloropropene,trans- EPA-624 Water 5 µg/l 

1,3-Dichloropropene,trans- EPA-624 Water 5 µg/l 

1,3-Dichloropropene,trans- RCRA-8260 Soil 1 mg/kg 

1,3-Dichloropropene,trans- RCRA-8260 Water 5 µg/l 

1,3-Dichlorobenzene RCRA-8260 Soil 1 mg/kg 

1,3-Dichlorobenzene RCRA-8270 TCLP 50 µg/l 

1,3-Dichlorobenzene RCRA-8270 Water 50 µg/l 

1,3-Dichlorobenzene RCRA-8270 TCLP 50 µg/l 

1,3-Dichlorobenzene EPA-624 Water 5 µg/l 

1,3-Dichlorobenzene RCRA-8260 Water 5 µg/l 

1,3-Dichloropropane RCRA-8260 Soil 1 mg/kg 

1,3-Dichloropropane RCRA-8260 Water 5 µg/l 

1,3,5-Trimethylbenzene RCRA-8260 Water 5 µg/1 

1,3,5-Trimethylbenzene RCRA-8260 Soil 1 mg/kg 

1,4-Dichloro-2-butene,cis- RCRA-8260 Soil 1 mg/kg 

1,4-Dichloro-2-butene,cis- RCRA-8260 Water 5 µg/l 

1,4-Dichlorobenzene RCRA-8260 Soil 1 mg/kg 

1,4-Dichlorobenzene EPA-624 Water 5 µg/l 

1,4-Dichlorobenzene RCRA-8260 Water 5 µg/l 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

1,4-Dichlorobenzene RCRA-8270 Water 50 µg/l 

1,4-Dichlorobenzene RCRA-8270 TCLP 50 µg/l 

1,4-Dichlorobenzene RCRA-8270 TCLP 50 µg/l 

    
 

 
PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

2-Chloroethoxy methane, 
bis- 

RCRA-8270 Water 50 µg/l 

2-Chloroethylether, bis- RCRA-8270 Water 50 µg/l 

2-Chloroisopropylether, 
bis- 

RCRA-8270 Water 50 µg/l 

2-Chloronaphthalene RCRA-8270 Water 50 µg/l 

2-Chlorophenol RCRA-8270 Water 50 µg/l 

2-Chlorotoluene RCRA-8260 Soil 1 mg/kg 

2-Chlorotoluene RCRA-8260 Water 5 µg/l 

2-Ethylhexylphthalate, bis RCRA-8270 Water 50 µg/l 

2-Hexanone RCRA-8260 Water 5 µg/l 

2-Hexanone RCRA-8260 Soil 1 mg/kg 

2-Methyinaphthalene RCRA-8270 Water 50 µg/l 

2,2-Dichloropropane RCRA-8260 Soil 1 mg/kg 

2,2-Dichloropropane RCRA-8260 Water 5 µg/l 

2,4-Dichlorophenol RCRA-8270 Water 50 µg/l 

2,4-Dimetbylphenol RCRA-8270 Water 50 µg/l 

2,4-Dinitrophenol RCRA-8270 Water 50 µg/l 

2,4-Dinitrotoluene RCRA-8270 Water 50 µg/l 

2,4-Dinitrotoluene RCRA-8270 TCLP 50 µg/l 

2,4-Dinitrotoluene RCRA-8270 TCLP 50 µg/l 

2,4,5-Trichloropbenol RCRA-8270 TCLP 50 µg/l 

2,4,5-Trichlorophenol RCRA-8270 Water 50 µg/l 

2,4,5-Trichlorophenol RCRA-8270 TCLP 50 µg/l 

2,4,6-Trichlorophenol RCRA-8270 TCLP 50 µg/l 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

2,4,6-Trichlorophenol RCRA-8270 Water 50 µg/l 

2,4,6-Trichlorophenol RCRA-8270 TCLP 50 µg/l 

2,6-Dinitrotoluene RCRA-8270 Water 50 µg/l 

4-Bromophenyl phenyl 
ether 

RCRA-8270 Water 50 µg/l 

4-Chlorophenyl phenyl 
ether 

RCRA-8270 Water 50 µg/l 

4-Chlorotoluene RCRA-8260 Water 5 µg/l 

4-Chlorotoluene RCRA-8260 Soil 1 mg/kg 
 

 
PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

4-Methyl-2-pentanone RCRA-8260 Soil 1 mg/kg 

4-Methyl-2-pentanone RCRA-8260 Water 5 µg/l 

4-Nitrophenol RCRA-8270 Water 50 µg/l 

4,6-Dinitro-o-cresol RCRA-8270 Water 50 µg/l 

Acenapbthene RCRA-8270 Water 50 µg/l 

Acenaphthylene RCRA-8270 Water 50 µg/l 

Acetone RCRA-8260 Water 1000 µg/l 

Acetone RCRA-8260 Soil 1000 mg/kg 

Acetone RCRA-3810 Water 1000 µg/l 

Alkalinity EPA-310.1 Water 5 mg/l as CaCO, 

Aluminum EPA-200.7 Surface Waters 0.10 mg/l 

Aluminum RCRA-6010 Solids <6 mg/kg 

Aluminum NIOSH-7300 Air 1 µg/filter 

Aluminum RCRA-6010 Water 0.10 mg/l 

Americium -241 — Water <3 pCi/l 

Americium -241 — Solids <0.5 pCi/g 

Ammonia Nitrogen EPA-350.3 Water 0.2 mg/l 

Anthracene RCRA-8270 Water 50 µg/l 

Antimony EPA-200.7 Surface Waters 0.06 mg/l 

Antimony NIOSH-7300 Air 2 µg/filter 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Antimony RCRA-6010 Water 0.06 mg/l 

Antimony RCRA-6010 TCLP <0.5 mg/l 

Arsenic RCRA-7060 Ground Waters 0.005 mg/l 

Arsenic NIOSH-7901 Air 0.13 µg/filter 

Arsenic RCRA-7060 TCLP <0.5 mg/l 

Arsenic EPA-206.2 Surface Waters 0.005 mg/l 

Arsenic RCRA-7060 Solids <0.5 mg/kg 

Asbestos ID NIOSH-9002 Bulk 1% 

Asbestos NIOSH-7400 Air 0 fibers/field 

Barium RCRA-6010 TCLP <10 mg/l 

Barium RCRA-6010 RCRA Solids <10 mg/kg 

Barium RCRA-6010 Solids <0.04 mg/kg 

Barium EPA-200.7 Surface Waters 0.005 mg/l 
 

 
PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Benzene RCRA-8240 Water 5 µg/l 

Benzene RCRA-8260 TCLP 0.05 mg/l 

Benzene RCRA-8260 Soil 1 mg/kg 

Benzene RCRA-8260 Water 5 µg/l 

Benzene EPA-624 Water 5 µg/l 

Benzene NIOSH-1501 Air 0.09 mg/ml 

Benzene EPA-624 Water 5 µg/l 

Benzo(a)anthracene RCRA-8270 Water 50 µg/l 

Benzo(a)fluoranthene RCRA-8270 Water 50 µg/l 

Benzo(a)pyrene RCRA-8270 Water 50 µg/l 

Benzo(g,h,i)perylene RCRA-8270 Water 50 µg/l 

Benzo(k)fluoranthene RCRA-8270 Water 50 µg/l 

Beryllium EPA-200.7 Surface Waters 0.005 mg/l 

Beryllium NIOSH-7300 Air 0.03 µg/filter 

Beryllium RCRA-6010 Solids <0.1 mg/kg 

Betz 2020 Turbidimetric Water NA 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Biological Oxygen Demand, 
(BOD5) 

Standard Method 
507 

Water 5 mg/l 

Bismuth NIOSH-7300 Air 2 µg/filter 

Bromide EPA-300.0 Water 1 mg/l 

Bromobenzene RCRA-8260 Soil 1 mg/kg 

Bromobenzene RCRA-8260 Water 5 µg/l 

Bromodichloromethane EPA-624 Water 5 µg/l 

Bromodichloromethane EPA-624 Water 5 µg/l 

Bromodichloromethane RCRA-8260 Soil 1 mg/kg 

Bromodichloromethane RCRA-8260 Water 5 µg/l 

Bromodichloromethane RCRA-8240 Water 5 µg/l 

Bromoform RCRA-8260 Soil 1 mg/kg 

Bromoform RCRA-8260 Water 5 µg/l 

Bromoform EPA-624 Water 5 µg/l 

Bromoform EPA-624 Water 5 µg/l 

Bromoform RCRA-8240 Water 5 µg/l 

Butyl benzyl phthalate RCRA-8270 Water 50 µg/l 
 

 
PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Butylbenzene,n- RCRA-8260 Soil 1 mg/kg 

Butylbenzene,n- RCRA-8260 Water 5 µg/l 

Butylbenzene,sec- RCRA-8260 Water 5 µg/l 

Butylbenzene,sec- RCRA-8260 Soil 1 mg/kg 

Butylbenzene,tert- RCRA-8260 Soil 1 mg/kg 

Butylbenzene,tert- RCRA-8260 Water 5 µg/l 

Cadmium RCRA-6010 TCLP <0.1 mg/l 

Cadmium NIOSH-7300 Air 0.3 µg/filter 

Cadmium EPA-200.7 Surface Waters 0.01 mg/l 

Cadmium RCRA-6010 Solids <0.6 mg/kg 

Cadmium RCRA-6010 RCRA Solids <5.0 mg/kg 

Calcium EPA-200.7 Surface Waters 0.01 mg/l 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Calcium NIOSH-7300 Air 1 µg/filter 

Calcium RCRA-6010 Solids <2.0 mg/kg 

Carbazole, 9H RCRA-8270 Water 50 µg/l 

Carbon Tetrachloride RCRA-8260 Water 5 µg/l 

Carbon Disulfide RCRA-8260 Water 5 µg/l 

Carbon Tetrachloride RCRA-8260 TCLP 0.05 mg/l 

Carbon Tetrachloride NIOSH-1003 Air 0.20 mg/ml 

Carbon Disulfide RCRA-8240 Water 5 µg/l 

Carbon Tetrachloride EPA-624 Water 5 µg/l 

Carbon Tetrachloride EPA-624 Water 5 µg/l 

Carbon Tetrachloride RCRA-8240 Water 5 µg/l 

Carbon Tetrachloride RCRA-8260 Soil 1 mg/kg 

Carbon Disulfide RCRA-8260 Soil 1 mg/kg 

Cesium-137 — Water <3 pCi/l 

Cesium-137 — Solids <0.5 pCi/g 

Chemical Oxygen Demand, 
(COD) 

HACH-8000 Water 5 mg/l 

Chloride EPA-300.0 Water 2 mg/l 

Chlorine EPA-325.3 Water 10 mg/l 

Chlorine EPA-325.3 Stack Samples 10 mg/l 

Chloro-m-cresol,p- RCRA-8270 Water 50 µg/l 
 

 
PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Chlorobenzene RCRA-8260 Soil 1 mg/kg 

Chlorobenzene RCRA-8260 TCLP 10 mg/l 

Chlorobenzene RCRA-8260 Water 5 µg/l 

Chlorobenzene EPA-624 Water 5 µg/l 

Chlorobenzene RCRA-8240 Water 5 µg/l 

Chlorobenzene EPA-624 Water 5 µg/l 

Chloroform RCRA-8240 Water 5 µg/l 

Chloroform RCRA-8260 Water 5 µg/l 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Chloroform RCRA-8260 TCLP 0.60 mg/l 

Chloroform EPA-624 Water 5 µg/l 

Chloroform RCRA-8260 Soil 1 m/g 

Chloroform EPA-624 Water 5 µg/l 

Chromium RCRA-6010 Solids <5.0 mg/kg 

Chromium RCRA-6010 Solids <0.4 mg/kg 

Chromium RCRA-6010 TCLP <0.5 mg/l 

Chrysene RCRA-8270 Water 50 µg/l 

Cobalt RCRA-6010 Solids <0.4 mg/kg 

Cobalt-60 — Solids <0.5 pCi/g 

Cobalt-60 — Water <3 pCi/g 

Conductivity EPA-120.1 Water 0.5 umhos/cm 

Copper NIOSH-7300 Air 0.3 µg/filter 

Copper RCRA-6010 Solids <0.2 mg/kg 

Copper EPA-200.7 Surface Waters 0.01 mg/l 

Cresol (Total) RCRA-8270 Water 50 µg/l 

Cresol (Total) RCRA-8270 TCLP-1 50 µg/l 

Cresol (Total) RCRA-8270 TCLP-2 50 µg/l 

Cresol, m- or p- RCRA-8270 TCLP-2 50 µg/l 

Cresol, m- or p- RCRA-8270 TCLP-1 50 µg/l 

Cresol, m- or p- RCRA-8270 Water 50 µg/l 

Cresol, o- RCRA-8270 TCLP-1 50 µg/l 

Cresol, o- RCRA-8270 TCLP-2 50 µg/l 

Cresol, o- RCRA-8270 Water 50 µg/l 

Cyanide EPA-335.2 Water 0.02 mg/l 

Di-n-butyl phthalate RCRA-8270 Water 50 µg/l 

Dibenz(a,h)anthracene RCRA-8270 Water 50 µg/l 

Dibenzofuran RCRA-8270 Water 50 µg/l 

Dibromochloromethane RCRA-8260 Soil 1 mg/kg 

Dibromochloromethane RCRA-8260 Water 5 µg/l 

Dibromochloromethane RCRA-8240 Water 5 µg/l 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Dibromochloromethane EPA-624 Water 5 µg/l 

Dibromochloromethane EPA-624 Water 5 µg/l 

Dibromomethane RCRA-8260 Water 5 µg/l 

Dibrornomethane RCRA-8260 Soil 1 mg/kg 

Diethyl phthalate RCRA-8270 Water 50 µg/l 

Dimethyl phthalate RCRA-8270 Water 50 µg/l 

Dioxane, p- NIOSH-1602 Air 0.2 mg/ml 

Dis, Alpha EPA-900.0 Water <1 pCi/l 

Dis, Beta EPA-900.0 Water <4 pCi/l 

Ethylbenzene RCRA-8260 Water 5 µg/l 

Ethylbenzene RCRA-8240 Water 5 µg/l 

Etbylbenzene EPA-624 Water 5 µg/l 

Ethylbenzene RCRA-8260 Soil 1 mg/kg 

Flame Test SW-846 7.1,7.3 Solid NA 

Fluoranthene RCRA-8270 Water 50 µg/l 

Fluorene RCRA-8270 Water 50 µg/l 

Fluoride Distillation, SIE Water Sample Size 
Dependent 

Fluoride Distillation, SIE Solids Sample Size 
Dependent 

Fluoride EPA-340.2 Stack Samples 0.1 mg/l 

Fluoride EPA-340.2 Water 0.1 mg/l 

Freon R-114 — Water 5 µg/l 

Grease, Oil EPA413.1 Water 5 mg/l 

Gross Alpha — Air 3 dpm/filter 

Gross Alpha EPA-900.0 Aqueous Water <1 pCi/l 

Gross Beta EPA-900-0 Aqueous Water <4 pCi/l 

Gross Beta — Air 5 dpm/filter 



BFA-4110-904-005 (0) Ltd Demo Operational Plan 

L-36 

 
 

PARAMETER 
 

METHOD 
 

MATRIX 
REPORTING 

LIMITS 

Hardness (Total) Volumetric Water 5 mg/l as CaCO3- 

Hexachlorobutadiene RCRA-8270 TCLP-2 50 µg/l 

Hexachlorobutadiene RCRA-8270 Water 50 µg/l 

Hexachlorobutadiene RCRA-8270 TCLP-1 50 µg/l 

Hexachlorobutadiene RCRA-8260 Soil 1 mg/kg 

Hexachlorobutadiene RCRA-8260 Water 5 µg/l 

Hexachloroethane RCRA-8270 Water 50 µg/l 

Hexane NIOSH-1500 Air 3.56 mg/ml 

Hexavalent Chromium Standard Method 
312B 

Water 0.01 mg/l 

Indeno(1,2,3-cd)pyrene RCRA-8270 Water 50 µg/l 

Iron EPA-200.7 Surface Waters 0.01 mg/l 

Iron NIOSH-7300 Air 2 µg/filter 

Iron RCRA-6010 Solids <1.0 mg/kg 

Isopropanol RCRA-3810 Water 1000 µg/l 

Isopropylbenzene RCRA-8260 Soil 1 mg/kg 

Isopropylbenzene RCRA-8260 Water 5 µg/l 

Isopropyltoluene, p- RCRA-8260 Soil 1 mg/kg 

Isopropyltoluene, p- RCRA-8260 Water 5 µg/l 

Kjeldahl Nitrogen EPA-351.3 Water 0.2 mg/l 

Lead EPA-200.7 Surface Waters 0.2 mg/l 

Lead RCRA-6010 Solids <4.0 mg/kg 

Lead RCRA-6010 TCLP <0.5 mg/l 

Lead NIOSH-7300 Air 5 µg/filter 

Lithium NIOSH-7300 Air 1 µg/filter 

Magnesium EPA-200.7 Surface Waters 0.002 mg/l 

Magnesium RCRA-6010 Solids <0.1 mg/kg 

Magnesium NISOH-7300 Air 1 µg/filter 

Manganese EPA-200.7 Surface Waters 0.005 mg/l 

Manganese RCRA-6010 Solids <0.01 mg/kg 

Manganese NIOSH-7300 Air 1 µg/filter 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Mercury EPA-245.1 Surface Waters 0.0002 mg/l 

Mercury RCRA-7470 TCLP <0.02 mg/kg 
 

 
PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Mercury NIOSH-6009 Air 0.05 µg/filter 

Mercury RCRA-7470 Solids <0.02 mg/kg 

Methyl Ethyl Ketone RCRA-8260 Water 10 µg/l 

Methyl Ethyl Ketone RCRA-8260 Soil 2 mg/kg 

Methyl Ethyl Ketone NIOSH-2500 Air 0.15 mg/ml 

Methyl Isobutyl Ketone NIOSH-1300 Air 0.6 mg/ml 

Methyl Ethyl Ketone RCRA-8260 TCLP 20 mg/l 

Methyl Chloroform NIOSH-1003 Air 0.60 mg/ml 

Methylene Chloride RCRA-8260 Water 5 µg/l 

Methylene Chloride EPA-624 Water 5 µg/l 

Methylene Chloride EPA-624 Water 5 µg/l 

Methylene Chloride NIOSH-1005 Air 0.30 mg/ml 

Methylene Chloride RCRA-8260 Soil 1 mg/kg 

Methylene Chloride RCRA-8240 Water 5 µg/l 

Molybdenum RCRA-6010 Solids <1.6 mg/kg 

Molybdenum EPA-200.7 Surface Waters 0.05 mg/l 

Molybdenum NIOSH-7300 Air 2 µg/filter 

Naphthalene RCRA-8260 Water 5 µg/l 

Naphthalene RCRA-8270 Water 50 µg/l 

Naphthalene RCRA-8260 Soil 1 mg/kg 

Neptunium-237 — Water <3 pCi/l 

Neptunium-237 — Solids <0.5 pCi/l 

Nickel RCRA-6010 TCLP <0.5 mg/l 

Nickel RCRA-6010 Solids <0.8 mg/kg 

Nickel RCRA-6010 RCRA Solids <5.0 mg/kg 

Nickel EPA-200.7 Surface Waters 0.05 mg/l 

Nickel NIOSH-7300 Air 2 µg/filter 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Niobium NIOSH-7300 Air 2 µg/filter 

Nitrate/Nitrite EPA-353.3 Water 0.01 mg/l 

Nitrate-n EPA-300.0 Water 1 mg/l 

Nitrobenzene RCRA-8270 Water 50 µg/l 

Nitroso-di-n-propylamine,n- RCRA-8270 Water 50 µg/l 

Nitrosodimethylamine, n- RCRA-8270 Water 50 µg/l 
 

 
PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Nitrosodiphenylamine, n- RCRA-8270 Water 50 µg/l 

Oxygen, o — Air 17% 

Paint Filter Test SW-846 9095 Sludge/Solids NA 

Polychlorinated biphenyl EPA-608 Water 0.1 µg/l 

Polychlorinated biphenyl RCRA-8080 Oil 2.0 mg/kg 

Polychlorinated biphenyl RCRA-8080 Solids 0.1 mg/kg 

Polychlorinated biphenyl RCRA-8080 Water 0.1 µg/l 

Polychlorinated biphenyl RCRA-8080 Wipes 0.5 µg/wipe 

Pentachlorophenol RCRA-8270 TCLP 50 µg/l 

Pentachlorophenol RCRA-8270 Water 50 µg/l 

pH EPA-150.1 Water NA 

pH SW-846 9040 Solid NA 

pH SW-846 9045 Solid NA 

Phenanthrene RCRA-8270 Water 50 µg/l 

Phenol RCRA-8270 Water 50 µg/l 

Phenols EPA-420.1 Water 0.005 mg/l 

Phosphate-p EPA-300.0 Water 1 mg/l 

Phosphorous NIOSH-7300 Air 10 µg/filter 

Phosphorous EPA-365.3 Water 0.05 mg/l 

Potassium EPA-200.7 Surface Waters 2.0 mg/l 

Potassium NIOSH-7300 Air 10 µg/filter 

Potassium RCRA-6010 Solids <10.0 mg/kg 

Potassium-40 — Aqueous Water <3 pCi/l 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Potassium-40 — Solids <0.5 pCi/g 

Propylbenzene, n- RCRA-8260 Water 5 µg/kg 

Propylbenzene, n- RCRA-8260 Soil 1 mg/kg 

Plutonium-239 — Aqueous Water <3 pCi/l 

Plutonium-239 — Solids <0.5 pCi/g 

Pyrene RCRA-8270 Water 50 µg/l 

Pyridine RCRA-8270 TCLP-1 50 µg/l 

Pyridine RCRA-8270 Water 50 µg/l 

Quad Uranium Volumetric Solids Dependent on 
Sample Size 

 
 

PARAMETER 
 

METHOD 
 

MATRIX 
REPORTING 

LIMITS 

Radium-226 — Aqueous Water <3 pCi/l 

Radon-222 — Aqueous Water < 100 pCi/l 

Releasable HS SW-846 7.3.4.2 Waste 150 mg/kg 

Releasable HCN SW-846 7.3.3.2 Waste 10 mg/g 

Selenium RCRA-7740 Solids <0.5 mg/kg 

Selenium RCRA-7740 TCLP <0.5 mg/kg 

Selenium EPA-270.2 Surface Waters 0.005 mg/l 

Selenium RCRA-7740 Air 2 mg/filter 

Semivolatiles RCRA-8270 TCLP — 

Semivolatiles RCRA-8270 Water — 

Silica NIOSH-7300 Air 1 µg/filter 

Silver RCRA-6010 TCLP <0.5 mg/kg 

Silver NIOSH-7300 Air 1 µg/filter 

Sodium NIOSH-7300 Air 3 µg/filter 

Sodium EPA-200.7 Surface Waters 0.04 mg./l 

Sodium RCRA-6010 Solids <1.0 mg/kg 

Solids (Total Suspended) EPA-160.2 Water 4 mg/l 

Solids (Total Dissolved) EPA-160.1 Water 10 mg/l 

Solids (Total) EPA-160.3 Water 10 mg/l 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Strontium NIOSH-7300 Air 0.5 µg/filter 

Styrene RCRA-8260 Soil 1 mg/kg 

Styrene RCRA-8240 Water 5 µg/l 

Styrene RCRA-8260 Water 5 µg/l 

Sulfate EPA-300.0 Water 5 mg/l 

Sulfide EPA-376.1 Water 1 mg/l 

Sulfite EPA-377.1 Water 3 mg/l 

Sus Alpha EPA-900.0 Water <1 pCi/l 

Sus Beta EPA-900.0 Water <4 pCi/l 

Tantalum NIOSH-7300 Air 20 µg/filter 

Technetium-99 — Water <25 pCi/l 

Technetium-99 — Solids <17 pCi/g 

TCLP Metals Extraction SW-846 1311 Sludge/Solids NA 

TCLP Volatiles Extraction SW-846 1311 Water NA 
 

 
PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

TCLP Semivolatiles 
Extraction 

SW-846 1311 Water NA 

TCLP Metals Extraction SW-846 1311 Water NA 

TCLP Semivolatiles 
Extraction 

SW-846 1311 Sludge/Solids NA 

TCLP Volatiles Extraction SW-846 1311 Sludge/Solids NA 

Tetrachloroethene EPA-624 Water 5 µg/l 

Tetrachloroethene NIOSH-1003 Air 0.40 mg/ml 

Tetrachloroethene RCRA-8260 Soil 1 mg/kg 

Tetrachloroethene RCRA-8260 TCLP 0.07 mg/l 

Tetrachloroethene EPA-624 Water 5 µg/l 

Tetrachloroethene RCRA-8260 Water 5 µg/l 

Tetrachloroethene RCRA-8240 Water 5 µg/l 

Thorium-230 — Water <3 pCi/l 

Thorium-230 — Solids <3 pCi/g 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Thallium NIOSH-7300 Air 10 µg/filter 

Thallium RCRA-6010 Solids <2.0 mg/kg 

Thallium EPA-200.7 Surface Waters 0.01 mg/l 

Thallium RCRA-6010 TCLP <0.5 mg/l 

Thallium RCRA-6010 RCRA Solids <5.0 mg/kg 

Iborium NIOSH-7300 Air 1 µg/filter 

Tin NIOSH-7300 Air 5 µg/filter 

Titanium NIOSH-7300 Air 1 µg/filter 

Toluene EPA-624 Water 5 µg/l 

Toluene RCRA-8260 Water 5 µg/l 

Toluene NIOSH-1501 Air 1.13 mg/ml 

Toluene RCRA-8240 Water 5 µg/l 

Toluene EPA-624 Water 5 µg/l 

Toluene RCRA-8260 Soil 1 mg/kg 

Total Residual Chlorine EPA-330.1 Water 0.01 mg/l 

Total Organic Carbon 
(TOC) 

EPA-415.1 Water 1 mg/l 

TPH EPA-418 Water 0.1 mg/l 
 

 
PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Trichloroethene RCRA-8260 Soil I mg/kg 

Trichloroethene EPA-624 Water 1 µg/l 

Trichloroethene EPA-624 Water 1 µg/l 

Trichloroethene RCRA-8260 Water 1 µg/1 

Trichloroethene NIOSH-1022 Air 0.50 mg/ml 

Trichloroethene RCRA-8240 Water 1 µg/l 

Trichloroethene RCRA-8260 TCLP 0.05 mg/l 

Tungsten NIOSH-7300 Air 10 µg/filter 

Turbidity EPA-180.1 Water 0.05 NTU 

Uranium Titrimetric Impure Solids Dependent on 
Sample Size 
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PARAMETER 

 
METHOD 

 
MATRIX 

REPORTING 
LIMITS 

Uranium Titrimetric Liquids Dependent on 
Sample Size 

Uranium Field Test Water 200 µg/l 

Uranium — Solids <1.5 pCi/g 

Uranium — Solids <0.01 µg/ml 

Uranium NIOSH-7300 Air 50 µg/filter 

Uranium — Aqueous Water <1.5 pCi/l 

Uranium — Solids <1.5 pCi/l 

Uranium Field Test Air 1 µg Total 

Uranium — Liquids <0.01 µg/ml 

Uranium Calorimetric Safety Samples 
(Air) 

0.5 ppm 

Uranium-234 — Solids by weight 5% 

Uranium-234 — Liquids by weight 0.5% 

Uranium-235 — Solids by weight 0.5% 

Uranium-235 — liquids by weight 0.5% 

Uranium-236 — Liquids by weight 0.5% 

Uranium-236 — Solids by weight 0.5% 

Uranium-233 — Solids by weight 0.5% 

Vanadium RCRA-6010 Solids <0.6 mg/kg 

Vanadium NIOSH-7300 Air 1 µg/filter 

Vanadium EPA-200.7 Surface Waters 0.05 mg/l 
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PARAMETER 
 

METHOD 
 

MATRIX 
REPORTING 

LIMITS 

Vinyl Chloride RCRA-8260 Water 10 µg/l 

Vinyl Chloride RCRA-8260 TCLP 0.02 mg/l 

Vinyl Chloride RCRA-8260 Soil 2 mg/kg 

Volatile Organics RCRA-8260 TCLP — 

Volatile Organics EPA-624 Water — 

Volatile Organics EPA-624 Water — 

Volatile Organics RCRA-8260 Water — 

Volatile Organics RCRA-8260 Soil — 

Volatile Organics RCRA-8240 Water — 

Water Absorption Test SW-846 7.1,7.3 Solid NA 

Xylene (Total) RCRA-8260 Water 10 µg/l 

Xylene (Total) RCRA-8260 Soil 2 mg/kg 

Xylene (Total) RCRA-8240 Water 10 µg/l 

Xylene, o- NIOSH-1501 Air 2.60 mg/ml 

Zinc RCRA-6010 Solids <0.4 mg/kg 

Zinc EPA-200.7 Surface Waters 0.005 mg/l 

Zinc NIOSH-7300 Air 2 µg/filter 

Zirconium NIOSH-7300 Air 2 µg/filter 

Flue Gas Sampling EPA- Method 5 Stack Emissions — 

Volatile Organic 
Compounds 

EPA- Method 18 Stack Emissions — 

Gas Velocity Stationary 
Source 

EPA- Method 1 Stack Emissions — 

Gas Stack Velocity and 
Volume  

EPA- Method 2 Stack Emissions — 

CO2, O2, Excess Air EPA- Method 3 Stack Emissions — 

Moisture Content EPA- Method 4 Stack Emissions — 

Oxides — Soil — 

Oxides — Glass — 

Product Consistency Test 
(PCT) 

— Glass (Frit) — 
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Dashes indicate specific methods are lab-specific protocols. 
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APPENDIX L-7 
 

 
 
 
 
 
 

Vortec Corporation 
 

Examples of Potential Sampling Equipment 
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EXAMPLES OF POTENTIAL SAMPLING EQUIPMENT 
 
LIQUIDS, SLURRIES (Not applicable to Ltd Demo Test) 
 Open Tube (Thief) 
 COLIWASA 
 Powered Pump 
  
SLUDGES, SEDIMENTS 
 Open Tube 
 
POWDERED OR GRANULAR SOLIDS 
 Sampling Trier 
 Trowel/Scoop/Spoon 
 
SOIL 
 Trowel/Scoop/Spoon 
 Posthole Digger/Shovel/Pickax 
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APPENDIX L-8 
 

 
 
 
 
 
 

Vortec Corporation 
 

Waste Receipt Verification Form 
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Waste Receipt Verification Form 
 
Demonstration Lot Number ____________________________________________  
 
Waste Streams are as specified on the Demonstration Lot Request (DLR) 
 YES NO 
 
Number of containers for each Waste Stream is as specified on the DLR 
 YES NO 
 
Container ID numbers concur with Waste Stream List 
 YES NO 
 
Containers are not significantly damaged, and labels and markings are readable 
 YES NO 
 
Note any discrepancies below and actions taken to resolve. 
_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  

_______________________________________________________________  
 
 Demonstration Lot Accepted Demonstration Lot NOT Accepted  
  (Explain Above) 
 (circle) (circle) 
 
Authorized Signature:____________________________ Date: ________________ 
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APPENDIX L-9 
 

 
 
 
 
 
 

Vortec Corporation 
 

Demonstration Lot Request Attachment:  
Container Identification Form 
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Demonstration Lot Request Form 
 

Date: ______________________   Demonstration Lot Number ________________  
Please supply the following wastes for conditioning by ___________________________  
 (Date) 
 

 Waste Stream 
Identification Number 

Number of Containers 
Requested 

Container Number 
Provided (Site to 

Complete) 

1.      

2.      

3.      

4.      

5.      

6.      

7.      

8.      

9.      

10.      

11.      

12.      

13.      

14.      

15.      

16.      

17.      

18.      

19.      

20.      
 
 
 

Signature/Date:___________________________________  
 (Vortec Receiving) 
 
Signature/Date:___________________________________  
 (Vortec Site Manager) 
 
Signature/Date:___________________________________  
 (DOE Site Representative) 
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Demonstration Lot Request Attachment: Container Identification Form 
 

Date: ______________________  
 
Waste Stream Number: __________  Page _____  of_____  
 

Container Identification Numbers 

_____________  _____________ _____________  _____________  

_____________  _____________ _____________  _____________  

_____________  _____________ _____________  _____________  

_____________  _____________ _____________  _____________  

_____________  _____________ _____________  _____________  

_____________  _____________ _____________  _____________  

_____________  _____________ _____________  _____________  

_____________  _____________ _____________  _____________  

_____________  _____________ _____________  _____________  

_____________  _____________ _____________  _____________  

____________  ____________  _____________ ____________ 

____________  ____________  _____________ ____________ 

____________  ____________  _____________ ____________ 

____________  ____________  _____________ ____________ 

____________  ____________  _____________ ____________ 

____________  ____________  _____________ ____________ 

____________  ____________  _____________ ____________ 

____________  ____________  _____________ ____________ 

 
Individual Completing this form:_________________________Date:_____________  
 
Checked by (Initials):________________________________Date:_____________  
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APPENDIX L-10 
 

 
 
 
 
 
 

Vortec Corporation 
 

Waste Conditioning Technical Review Sheet  
and Approval /Rejection Notification Form (sample) 
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Vortec Waste Conditioning Technical Review Sheet  
and Approval/Rejection Notification 

 
General Information 

 
 

Waste stream (WS) Name:________________________________________________________________ 

Identification number:___________________________  List of container #s attached: yes no 

Estimated waste stream quantity: __________________  kgs, Est. weight per container: ________________ 

Total Number of Containers: ______________________  

Specify number of containers of different sizes: _________________________  ____________________ 

 (est. weight/each container size) _____________________________  ____________________ 

EPA Waste Codes:_____________________________________________________________________ 
 

 

Waste 
Characteristic 

Reviewed 

Information 
sufficient 

(circle 
appropriate 
response) 

 

Acceptable for 
Waste Conditioning 

(check box) 

 

Unacceptable for 
Waste Conditioning 

(check box) 

 

Additional 
comments  

 
Physical 
Characteristics 
 

 
Yes No 

 

Metal 
Concentration(s) 
 

Yes No  

Organic content 
and 
Concentration(s) 

Yes No  

Radiological 
contamination 

Yes No  

 
This waste stream is approved for waste conditioning for the ________Vortec waste conditioning demonstration: 

 

Signature________________________________________ Date: _______ / _____ / _____  

Title: __________________________________________ 

 

This waste stream is not approved for waste conditioning for the ________Vortec waste conditioning demonstration: 

 

Signature: _______________________________________ Date: _______ / _____ / _____  

Title: __________________________________________ 

 

Reason for disapproval: _______________________________________________________________  

________________________________________________________________________________  
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Site Manager review (or designee): 

Signature: _______________________________________ Date: _______ / _____ / _____  

Title: __________________________________________ 
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APPENDIX L-11 
 

 
 
 
 
 
 

Vortec Corporation 
 

Generic Land Disposal Restriction Form 
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GENERIC LAND DISPOSAL RESTRICTION FORM 
 

GENERATOR: ________________________________ EPA I.D. NUIMBER:_________________________________ 

WASTE STREAM NUMBER: ____________________Manifest # (With Shipment): 

 
WASTE IS (Check one): [ ] NON-WASTE WATER  [ ] WASTE WATER 

EPA Waste Code(s)  Subcategory Regulated Constituent Date Subject to Prohibitions 
_____________________ ____________________  ____________________  ____________________  
_____________________ ____________________  ____________________  ____________________  
_____________________ ____________________  ____________________  ____________________  
_____________________ ____________________  ____________________  ____________________  
 

Check if waste is the following: [ ] F001 -F005 - See Attachment 1 [ ] D001 and D002, D012-D043  
 [ ] F039 - See Attachment 2  (as generated) - See Attachment 2* 

 [ ] Debris - See Attachment 4 [ ] California List Restricted -  

    See Attachment 3 

If treatment standards are expressed as a specified technology in 40 C.F.R. 268.42 then list the applicable treatment codes found 
in Table I of 40 C.F.R. 268.42 which apply:______________________________________________________________ 

________________________________________________________________________________________________ 

*If waste was formerly D001 or D002 and was treated to remove the code, then the box must still be checked.  

 
A. [ ] RESTRICTED WASTE MEETS TREATMENT STANDARDS [40 C.F.R. 268.7(a)(2)] 
 The restricted waste identified above meets the treatment standards in 40 CFR 268.40 prohibition levels or RCRA 
Section 3004(d) and can be land disposed without further treatment.  I have attached all supporting analytical data, where 
available. 
 I certify under penalty of law that I personally have examined and am familiar with the waste through analysis and 
testing or through knowledge of the waste to support this certification that the waste complies with the treatment standards 
specified in 40 C.F.R. Part 268 Subpart D and all applicable prohibitions set forth in 40 C.F.R. 268.32 or RCRA Section 3004(d). 
I believe that the information I submitted is true, accurate, and complete. I am aware that there are significant penalties for 
submitting a false certification, including the possibility of a fine and imprisonment. 
 
B. [ ] RESTRICTED WASTE TREATED TO TREATMENT STANDARDS [40 C.F.R. 268.7(b)(5) (i)] 
 The treatment residue, or extract of such residue, of the restricted waste identified above has been tested to assure that 
the treatment residues or extract meet the applicable treatment standards in 40 C.F.R. 268.41 and/or 268.43, or performance 
standards in 40 C.F.R. 268.45. I have attached all supporting analytical data, where available. 
 I certify under penalty of law that I have personally examined and am familiar with the treatment technology and 
operation of the treatment process used to support this certification and that based on my inquiry of those individuals 
immediately responsible for obtaining this information. I believe that the treatment process has been operated and maintained 
properly so as to comply with the performance levels specified in 40 C.F.R. Part 268 Subpart D, and all applicable prohibitions 
set forth in 40 C.F.R. 268.32 or RCRA Section 3004(d) without impermissible dilution of the prohibited waste. I am aware that 
there are significant penalties for submitting a false certification, including the possibility of fine and imprisonment. 
 
C. [ ] RESTRICTED WASTE WITH TECHNOLOGY BASED TREATMENT STANDARDS [40 C.F.R. 268.7 (b)(5) (ii)] 
 I certify under penalty of law that the waste has been treated in accordance with the requirements of 40 C.F.R. 268.42. 
I am aware that there are significant penalties for submitting a false certification, including the possibility of fine and 
imprisonment. 
 
D. [ ] RESTRICTED WASTE SUBJECT TO VARIANCE OR EXTENSION [40 C.F.R. 268.7(a)(3)] 
 The restricted waste identified above is subject to a case-by-case extension under 40 CFR 268.5, an exemption under 40 
C.F.R. 268.6, or a Nationwide Capacity Variance under Subpart C of 40 C.F.R. 268, and is not prohibited from land disposal.  The 
corresponding treatment standards or prohibitions are promulgated in 40 C.F.R. 268.40. I have attached all supporting analytical 
data, where available. The waste becomes subject to the Land Disposal Prohibitions on 
________________________ (DATE) 
 
E.[ ] RESTRICTED WASTE SUBJECT TO TREATMENT [40 C.F.R. 268.7(a)(1)] 
 The restricted waste identified above must be treated to the applicable treatment standards promulgated in 40 C.F.R. 
268.41, 268.42 and/or 268.43, or treated to comply with applicable prohibitions set forth in Part 268.32 or RCR.A Section 
3004(d). I have attached all supporting analytical data, where available. 
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I certify and warrant that the information that appears on this form, and any appended documents, is true and correct. I have 
correctly indicated how my waste is to be managed in accordance with 40 C.F.R. 268. My certification is based on personal 
examination of the information submitted, or is based on my inquiries of those individuals responsible for obtaining the 
information. 
 
Authorized Signature___________________________ Title __________________ Date  ______ /______ /______ 
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ATTACHMENT L11-1 
 

TREATMENT STANDARDS FOR F001 - F005 SPENT SOLVENTS 

GENERATOR: _________________________ EPA I.D. NO.: ________________________________  

WASTE STREAM NO.:______________________________  

Check the appropriate box or boxes and circle the individual constituents which are likely to be present in the waste. 

NON-WASTE WATER 
 

Hazardous waste 
description 

 

Constituents of Concern  

Total 
Composition 

mg/kg 

TCLP 
mg/kg 

Waste Water, 
Total Composition 

 mg/l  

[     ] F001- Spent 
halogenated solvents 
used in degreasing 

Carbon tetrachloride  
Methylene chloride 
Tetrachloroethylene 
1, 1, 1-trichloroethane  
Trichloroethylene 
1, 1, 2-trichloro- 1,2,2-
trifluoroethane 
Trichloromonofluoromethane 

5.6 
33 
5.6 
5.6 
5.6 
28 
33 
 

--- 
--- 
--- 
--- 
--- 
--- 
--- 
 

0.057 
0.089 
0.056 
0.054 
0.054 
0.057 
0.02 

[     ] F002 - Spent 
halogenated solvents 

Chlorobenzene 
o-Dichlorobenzene 
Methylene chloride  
Methylene chloride (waste 
water from the pharmaceutical 
industry) 
Tetrachloroethylene 
1, 1, 1-trichloroethane 
1, 1 ,2-trichloroethane 
Trichloroethylene 
1, 1,2-trichloro-1,2,2-
trifluoroethane 
Trichloromonofluoromethane 

5.7 
6.2 
33 
 
--- 
5.6 
5.6 
7.6 
5.6 
28 
33 

--- 
--- 
--- 
 
--- 
--- 
--- 
--- 
--- 
--- 
--- 

0.057 
0.088 
0.089 
 
0.44 
0.056 
0.054 
0.030 
0.054 
0.057 
0.02 

[     ] F003 - Spent 
non-halogenated 
solvents 

Acetone 
n-Butyl alcohol 
Cyclohexanone 
Ethyl acetate 
Ethyl benzene 
Ethyl ether 
Methanol 
Methyl isobutyl ketone 
Xylenes (total) 

160 
2.6 
 
33 
6.0 
160 
 
33 
2.8 

--- 
--- 
0.75 
--- 
--- 
--- 
0.75 
--- 
--- 

0.28 
5.6 
0.36 
0.34 
0.057 
0.12 
5.6 
0.14 
0.32 

[     ] F004 - Spent 
non-halogenated 
solvents 

Cresol (m- and p-isomers) 
o-Cresol 
Nitrobenzene 

3.2 
5.6 
14 

--- 
--- 
--- 

0.77 
0.11 
0.068 

[     ] F005 - Spent 
non-halogenated 
solvents 

Benzene 
Carbon disulficle 
2-ethoxyethanol 
 
 
Isobutyl alcohol 
Methyl ethyl ketone 
2-nitropropane 
 
 
 

3.7 
 
Incineration 
 
 
170 
36 
Incineration 
 
 
 

 
4.8 
 
 
 
--- 
--- 
 
 
 
 

0.070 
0.014 
Biological 
degradation or 
incineration 
5.6 
0.28 
(wet oxidation or 
chemical oxidation) 
followed by carbon 
adsorption; or 
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Pyridine 
Toluene 

 
16 
28 

 
--- 
--- 

incineration 
0.014 
0.08 
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Page 1 of 4 
ATTACHMENT L11-2 

 
TREATMENT STANDARDS FOR UNDERLYING HAZARDOUS CONSTITUENTS FOR D001, D002, D0012-D043 

CHARACTERISTIC CODES AND F039 MULTI-SOURCE LEACHATE 
 

GENERATOR: _________________________ EPA I.D. NO.: _________________________________  
WASTE STREAM NO.:______________________________  
 

Circle ALL hazardous constituents which are expected to be present. 
 

Regulated 
Constituent 

Non-waste 
water total 

composition 
(mg/kg) 

Waste  water 
total 

composition 
(mg/l) 

 
Regulated 

Constituent 

Non-waste 
water total 

composition 
(mg/kg) 

Waste water 
total 

composition 
(mg/l) 

Acetone 160 0.28 2-sec-Butyl-4.6-
dinitrophenol 

2.5 0.066 

Acenaphthene 3.4 0.059 Carbon tetrachloride  6.0 0.057 
Acenaphthylene 3.4 0.059 Carbon disulfide 4.8 mg/l TCLP 3.8 
Acetonitrile 1.8 5.6 Chlordane (alpha and 

gamma isomers)  
0.26 0.0033 

Acetophenone 9.7 0.010 p-Chloroaniline 16 0.46 
2-acetylamino-
fluorene 

140 0.059 Chlorobenzene 6.0 0.057 

Acrolein NA 0.29 Chlorobenzilate NA 0.10 
Acrylamide 23 19 2-chloro-1,3-

butadiene 
0.28 0.057 

Acrylonitrile 84 0.24 Chlorodibromo-
methane 

15 0.057 

Aldrin 0.066 0.021 Chloroethane 6.0 0.27 
4-aminobiphenyl NA 0.13 bis(2-chloroethoxy) 

methane 
7.2 0.036 

Aniline 14 0.81 bis-(2-chloroethyl) 
ether 

6.0 0.033 

Anthracene 3.4 0.059 Chloroform 6.0 0.046 
Aramite NA 0.36 bis(2-chloroiso-

propyl) ether 
7.2 0.055 

alpha-BHC 0.066 0.00014 p-chloro-m-cresol 14 0.018 
beta-BHC 0.066 0.00014 2-chloroethyl vinyl 

ether 
NA 0.062 

delta-BHC 0.066 0.023 Chloromethane 
(Methyl Chloride) 

NA 0.062 

gamma-BHC 0.066 0.0017 2-Chloro-
naphthalene 

30 0.19 

Benzene 10 0.14 2-chlorophenol 5.7 0.44 
Benz 
(a)anthracene 

3.4 0.059 3-chloropropylene 30 0.36 

Benzal chloride 6.0 0.055 Chrysene 3.4 0.059 
Benzo(b)fluoran-
thene 

6.8 0.11 o-Cresol 5.6 0.11 

Benzo(k)fluoran-
thene  

6.8 0.11 m-Cresol 5.6 0.77 

Benzo(g,h,i) 
perylene 

1.8 0.0055 p-Cresol 5.6 0.77 

Benzo(a)pyrene 3.4 0.061 Cyclohexanone 0.75 mg/l TCLP 0.36 
Bromodichlorome
thane 

15 0.35 1,2-dibromo-3-
chloropropane 

15 0.11 

Bromomethane 
(methyl bromide) 

15 0.11 Ethylene dibromide 
(1,2-dibromoethane) 

15 0.028 

4-bromophenyl 
phenyl ether 

15 0.055 Dibromomethane 15 0.11 

n-Buryl alcohol 2.6 5.6 2,4-D (2,4- 10 0.72 
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dichlorophenoxy-
acetic acid) 

Butyl benzyl 
phthalate 

28 0.017 o,p'-DDD 0.087 0.023 
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Page 2 of 4 

ATTACHMENT L11-2 (Continued) 
 

TREATMENT STANDARDS FOR UNDERLYING HAZARDOUS CONSTITUENTS FOR D001, D002, D012-D043 
CHARACTERISTIC CODES AND F039 MULTI-SOURCE LEACHATE 

 
GENERATOR: _______________________________ EPA I.D. NO.:________________________________________ 
WASTE STREAM NO.: _____________________________________ 

Circle ALL hazardous constituents which are expected to be present. 
 

Regulated 
Constituent 

Non-waste 
water total 

composition 
(mg/kg) 

Waste water 
total 

composition 
(mg/l) 

 
Regulated 

Constituent 

Non-waste water  
total 

composition 
(mg/kg)  

Waste water 
total 

composition 
(mg/l) 

p,p'-DDD 0.087 0.023 2,6-dinitrotoluene 28 0.55 
o,p'-DDE 0.087 0.031 Di-n-octyl phthalate 28 0.017 
p,p'-DDE 0.087 0.031 p-Dimethyl-

aminoazobenzene 
NA 0.13 

o,p'-DDT 0.087 0.0039 Di-n-propyl-
nitrosoamine 

14 0.40 

p,p'-DDT 0.087 0.0039 1,4-dioxane 170 NA 
Dibenz(a,h) 
anthracene 

8.2 0.055 Diphenylamine 13 0.92 

Dibenzo(a,e) 
pyrene 

NA 0.061 1,2-diphenyl 
hydrazine 

NA 0.087 

m-Dichloro-
benzene 

6.0 0.036 Diphenylnitrosamine 13 0.0.92 

o-Dichloro-
benzene 

6.0 0.088 Disulfoton 6.2 0.017 

p-Dichloro-
benzene 

6.0 0.090 Endosulfan I 0.066 0.023 

Dichlorodi-
fluoromethane 

7.2 0.23 Endosulfan II 0.13 0.029 

1, 1 -
dichloroethane 

6.0 0.059 Endosulfan sulfate 0.13 0.029 

1,2-
dichloroethane 

6.0 0.21 Endrin 0.13 0.0028 

1, 1 -di-
chloroethylene 

6.0 0.025 Endrin aldehyde 0.13 0.025 

trans- 1,2-di-
chloroethylene 

30 0.054 Ethyl acetate 33 0.34 

2,4-
dichlorophenol 

14 0.044 Ethyl cyanide  360  0.24 

2,6-
dichlorophenol 

14 0.044 Ethyl benzene 10 0.57 

1,2-dichloro-
propane 

18 0.85 Ethyl  ether 160 0.12 

cis-1,3-di-
chloropropene 

18 0.036 bis(2-ethylhexyl) 
phthalate 

28 0.28 

trans-1,3-di-
chloropropene 

18 0.036 Ethyl methacrylate 160 0.14 

Dieldrin 0.13 0.017 Ethylene oxide  NA 0.12 
Diethyl 
phthalate 

28 0.20 Famphur 15 0.017 

2,4-dimethyl 
phenol 

14 0.036 Fluoranthene 3.4 0.068 

Dimethyl 
phthalate 

28 0.047 Fluorene 3.4 0.059 

Di-n-butyl 
phthalate 

28 0.057 Heptachlor 0.066 0.0012 

1,4-
dinitrobenzene 

2.3 0.32 Heptachlor epoxide  0.066 0.016 

4,6-dinitro-o- 160 0.28 Hexachlorobenzene 10 0.055 
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cresol 
2,4-
dinitrophenol 

160 0.12 Hexachlorobutadiene 5.6 0.055 

2,4-
dinitrotoluene 

140 0.32 Hexachlorocyclo-
pentadiene 

2.4 0.057 
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Page 3 of 4 
 

ATTACHMENT L11-2 (Continued) 
 

TREATMENT STANDARDS FOR UNDERLYING HAZARDOUS CONSTITUENTS FOR D001, D002, D012-D043 
CHARACTERISTIC CODES AND F039 MULTI-SOURCE LEACHATE 

 
GENERATOR: _________________________ EPA I.D. NO.: __________________________________ 
WASTE STREAM NO.:______________________________  
 

Circle ALL hazardous constituents which are expected to be present. 
 

Regulated 
Constituent 

Non-waste 
water total 

composition 
(mg/kg) 

Waste water 
total 

composition  
(mg/l) 

 
Regulated 

Constituent 

Non-waste water  
total 

composition 
(mg/kg) 

Waste water 
total 

composition 
(mg/l) 

Hexachloro-
dibenzo-furans 

0.001 0.000063 p-Nitroaniline 28 0.028 

Hexachlorodi-
benzo-p-dioxins 

0.001 0.000063 Nitrobenzene 14 0.068 

Hexachloro-
ethane 

30 0.055 5-nitro-o-
toluidine 

28 0.32 

Hexachloro-
propene 

30 0.035 o-Nitrophenol 13 0.028 

lndeno(1,2,3-
c,d)pyrene 

3.4 0.0055 p-Nitrophenol 29 0.12 

lodomethane 65 0.19 N-Nitrosodi-
ethylamine 

28 0.40 

lsobutanol 170 5.6 N-Nitrosodi-
methylamine 

2.3 0.40 

lsodrin 0.066 0.021 N-Nitroso-di-n-
butylamine 

17 0.40 

Isosafrole 2.6 0.081 N-Nitrosome-
thylethylamine 

2..3 0.40 

Kepone 0.13 0.0011 N-Nitrosomor-
pholine 

2..3 0.40 

Methacry-
lonitrile 

84 0.24 N-Nitro-
sopyrrolidine 

35 0.013 

Methanol 0.75 mg/l TCLP 5.6 N-Nitro-
sopiperidine 

35 0.013 

Methapyrilene 1.5 0.081 Parathion 4.6 0.014 
Methoxychlor 0.18 0.25 Total PCBs 10 0.10 
3-methyl-
cholanthrene 

15 0.0055 Pentachloro-
benzene 

10 0.055 

4,4-methylene-
bis-(2-
chloroaniline) 

30 0.50 Pentachlorodi-
benzo-p-dioxans 

0.001 0.000063 

Methylene 
chloride 

30 0.089 Pentachlorodi-
benzo-furans 

0.001 0.000063 

Methyl ethyl 
ketone 

36 0.28 Pentachloro-
ethane 

6.0 0.055 

Methyl isobutyl 
ketone 

36 0.28 Pentachloro-
nitrobenzene 

4.8 0.055 

Methyl 
methacrylate 

160 0.14 Pentachloro-
phenol 

7.4 0.089 

Methyl methan-
sulfonate 

NA 0.018 Phenacetin  16 0.081 

Methyl 
parathion 

4.6 0.014 Phenanthrene 5.6 0.059 

Naphthalene 5.6 0.059 Phenol 6.2 0.039 
2-naphthyl-
amine 

NA 0.52 Phorate 4.6 0.021 

o-Nitrolaniline 14 0.27 Phthalic acid 28 0.055 
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ATTACHMENT L11-2 (Continued) 
 

TREATMENT STANDARDS FOR UNDERLYING HAZARDOUS CONSTITUENTS FOR D001, D002, and D012-
D043CHARACTERISTIC CODES AND F039 MULTI-SOURCE LEACHATE 

 
GENERATOR: _________________________ EPA I.D. NO.: __________________________________ 
WASTE STREAM NO.:______________________________  
 

Circle ALL hazardous constituents which are expected to be present. 
 

Regulated 
Constituent 

Non-waste 
water total 

composition 
(mg/kg) 

Waste water 
total 

composition 
(mg/l) 

 
Regulated 

Constituent 

Non-waste 
water total 

composition 
(mg/kg) 

Waste water 
total 

composition  
(mg/l) 

Phthalic 
anhydride 

28 0.055 1,2,3-
trichloropropane 

30 0.85 

Pronamide 1.5 0.093 1, 1,2-trichloro- 
1,2,2-tri-
fluoroethane 

30 0.057 

Pyrene 8.2 0.067 tris(2,3-
dibromopropyl) 
phosphate 

0.10 0.11 

Pyridine 16 0.014 Vinyl chloride 6.0 0.27 
Safrole 22 0.081 Xylene(s)  30 0.32 
Silvex (2,4,5-
TP) 

7.9 0.72 Antimony 2.1 mg/l TCLP 1.9 

2,4,5-
tetrachloro-
benzene 

7.9 0.72 Arsenic 5.0 mg/l TCLP 1.4 

1,2,4,5-tetra-
chlorobenzene 

14 0.055 Barium 7.6 mg/l TCLP 1.2 

Tetrachloro-
dibenzo-furans 

0.001 0.000063 Beryllium 0.014 mg/l 
TCLP 

0.82 

Tetrachlorodi-
benzo-p-dioxins 

0.001 0.000063 Cadmium 0.19 mg/l TCLP 0.69 

1, 1, 1, 2-tetra-
chloroethane 

6.0 0.057 Chromium (Total) 0.86 mg/l TCLP 2.77 

1, 1,2, 2-tetra-
chloroethane 

6.0 0.057 Cyanides (Total) 590 1.2 

Tetrachloro-
ethylene 

6.0 0.056 Cyanides (amenable) 30 0.86 

2,3,4,6-tetra-
chlorophenol 

7.4 0.030 Fluoride NA 35 

Toluene 10 0.080 Lead 0.37 mg/l TCLP 0.69 
Toxaphene 2.6 0.0095 Mercury-Non-waste 

water from Retort  
0.20 mg/l TCLP NA 

Bromoform 
(Tribromo-
methane) 

15 0.63 Mercury-All others 0.025 mg/l 
TCLP 

0.15 

1,2,4-tri-
chlorobenzene 

15 0.63 Nickel 5.0 mg/l TCLP 3.98 

1. 1, 1-tri-
chloroethane 

19 0.055 Selenium 0.16 mg/l TCLP 0.82 

1, 1,2-tri-
chloroethane 

6.0 0.054 Silver 0.30 mg/l TCLP 0.43 

Trichloro-
ethylene 

6.0 0.054 Sulfide NA 14 

Trichloromono
fluoromethane 

30 0.020 Thallium 0.078 mg/l 
TCLP 

1.4 

2,4,5-tri-
chlorophenol 

7.4 0.18 Vanadium 0.23 mg/l TCLP 4.3 
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2,4,6-tri-
chlorophenol 

7.4 0.035 Zinc 5.3 mg/l TCLP 2.61 
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ATTACHMENT L11-3 
 

CALIFORNIA LIST CONSTITUENTS  
 

GENERATOR: ____________________________________________________  
EPA I.D. NO.:_____________________________________________________  
WASTE STREAM NO.:______________________________________________  

 
Circle the constituents which are likely to be present in the waste.  

 
Constituent Concentration 

 (mg/1)  
  

Cyanides =1,000 
Arsenic =500 

Cadmium =100 
Chromium VI =500 

Lead =500 
Mercury =20 
Nickel =134 

Selenium =100 
Thallium =130 

Liquid waste with pH =2.0 
Liquid waste with PCBs  =50 ppm 

  
Waste containing HOCs =1,000 mg/kg 
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ATTACHMENT L11-4 
 

HAZARDOUS DEBRIS LAND DISPOSAL RESTRICTION ATTACHMENT 
 

GENERATOR: _________________________ EPA I.D. NO.: __________________________________ 
WASTE STREAM NO.:______________________________  

 
EPA Hazardous Waste 

Codes 
 

Subcategory 
Effective Date of 

Prohibition 
Contaminants Subject to 

Treatment 
    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 

F. [ ] HAZARDOUS DEBRIS SUBJECT TO TREATMENT [40 C.F.R. 268.7 (a)(iv)] 
 This hazardous debris is subject to the alternative treatment standards of 40 C.F.R. 268.45 or 
is subject to the standards specified in 40 C.F.R. 268.40. 
 

G. [ ] RESTRICTED DEBRIS SUBJECT TO VARIANCE OR EXTENSION  
[40 CFR 268.7 (a)(3)] 
 The restricted waste identified above is subject to a case-by-case extension under 40 C.F.R. 
268.5, an exemption under 40 C.F.R. 268.6. or a nationwide capacity variance under Subpart C of 
40 C.F.R. 268 and is not prohibited from land disposal. This hazardous debris is subject to the 
alternative treatment standards of 40 C.F.R. 268.45. 1 have attached all supporting analytical data, 
where available. The waste becomes subject to the land disposal prohibition  
 (Date). 
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APPENDIX L-12 
 

 
 
 
 
 
 

Vortec Corporation 
 

Vortec Waste Information Summary (WIS) Form (sample) 
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Vortec Waste Information Summary Form 
General Information 

 

Waste stream Name:____________________________________________________________________ 

Identification number: _______________  (Attach list of container #s associated with this waste stream) 

Estimated waste stream quantity: _______  kgs, Number of Containers:_____________________________ 

Specify number of containers of different sizes: _________________________________________________ 

EPA Waste Codes:_____________________________________________________________________ 

Physical Characteristics: 

 General description (% soil, % gravel, % ppe, etc.): ________________________________________ 

 ___________________________________________________________________________ 

 % moisture (wt): ________  % visible free liquid: ________ Sample type(s)  Individual Composite 
 
 

Chemical Composition 
 

Metal Concentration 
(mg/kg) 

Organics Concentration 
(mg/kg) 

 Ave Low  High (Attach list of organics 
detected) 

Ave Low High 

Arsenic _____  _____ ____  PCB _____ _____ ____  

Barium _____  _____ ____  VOAs _____ _____ ____  

Cadmium _____  _____ ____  Semi-VOAs _____ _____ ____  

Chromium _____  _____ ____  TOX _____ _____ ____  

Lead _____  _____ ____  TOC _____ _____ ____  

Mercury _____  _____ ____  LOI  _____ _____ ____  

Selenium _____  _____ ____  Radionuclides (pCi/g)    

Silver _____  _____ ____  Gross alpha _____ _____ ____  

Iron _____  _____ ____  Gross Beta _____ _____ ____  

Nickel _____  _____ ____  Am _____ _____ ____  

Copper _____  _____ ____  Co _____ _____ ____  

Zinc _____  _____ ____  Cs _____ _____ ____  

Aluminum _____  _____ ____  237Pu _____ _____ ____  

Other elements    237Np _____ _____ ____  

Sodium _____  _____ ____  230Th _____ _____ ____  

Silicon _____  _____ ____  99Tc _____ _____ ____  

Calcium _____  _____ ____  238U _____ _____ ____  

Chlorides _____  _____ ____  % ASSAY 235U _____ _____ ____  

Fluorides _____  _____ ____      

Potassium _____  _____ ____      

Magnesium _____  _____ ____      
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Phosphorus _____  _____ ____      
 

Attach analytical data where available.  Note if data is based on generator knowledge. Also attach or note  any other known 
contaminates 

Signature of person completing this form:____________________________________  
 
Date: ___ / ____ / ____  Phone: (_____) _____ – _______  

APPENDIX L-13 
 

 
 
 
 
 
 

Vortec Corporation 
 

Representative Data Acknowledgement (sample) 
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Representative Data Acknowledgment 
 

In order for Vortec to determine that it can accept the waste whose chemical and physical 
properties are described on the WIS, for waste conditioning it must be ascertained that the 
data presented is representative of the waste.  Since Vortec is relying on the DOE (or its 
representative) to supply the information necessary for Vortec to condition the waste, Vortec 
is requesting that DOE (or its representative) warrant that the data supplied to Vortec are 
representative of the waste stream (taken as per approved methods in the “Test Methods for 
Evaluating Solid Waste, SW-846” or appropriate process knowledge). Completion of this 
form acknowledges such. 
 
Waste Stream Name: ________________________________________________  
 
Waste Stream Number: _______________________________________________  
 
 
Acknowledgment: 
 
I warrant that the data that was supplied for the afore noted waste stream was obtained 
from sample(s) that were obtained in accordance with sampling procedures specified by the 
United States Environmental Protection Agency or appropriate process knowledge. I further 
warrant that the above information is true and correct to the best of my knowledge. 
 
Authorized Signature: _________________________Date:___________________  
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APPENDIX L-14 
 

 
 
 
 
 
 

Vortec Corporation 
 

Shift Changeover Checklist (sample) 
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Shift Changeover Checklist 

 
This checklist is to be used as a guide in communicating condition of the work area and keep 
personnel informed as to the current status of the operational work area.  This checklist 
should be readily available for QA / Safety Inspections. 
 

 Work Area: 
 
 

Date: Day:  

     
Item Description Yes or No 

or Not 
Applicable 
(Y, N, NA) 

Comment or Description Discusse
d 
 
(check √) 

1 Lockout / Tagouts Issued 
 
 

   

2 Confined Space Permits 
Issued 
 
 

   

3 Equipment Problems 
 
 

   

4 Unusual readings in gauges 
 
 

   

5 Maintenance conducted 
 
 

   

6 Radiological work permits 
issued 
 
 

   

7 Control Panel problems 
 
 

   

8 PLC problems 
 
 

   

9 Other (describe) 
 
 

   

10 Other (describe)    
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Departing Operator Signature: 

Receiving Operator Signature: 
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Vortec Corporation 
Personal Protection Equipment 
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Vortec Corporation 

Personal Preoection Equipment 
 
 

Prepared by:  R.K. Hnat 

Approved by: 
 

Effective Date: 
 
7/5/01 

 
 

Record of Changes 
 

 
Change 
Letter 

 
Affected Page(s) 

 
ECR 

 
Effective 

Date 

Change 
Approved by 

(Initial) 
0 All 4110-2013 7/5/01  

     
     
     
 
This procedure has been verified for adequacy.  
 
The next 1-year periodic review date is 7/31/02. 
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M1. PURPOSE 
 
This procedure defines the required Personal Protection Equipment (PPE) available from Bechtel-
Jacobs and the PPE that will be used by employees at various work stations. 

M2. APPLICABILITY 
 
This procedure applies to all activities associated with operation of the plant for the Limited 
Demonstration at the Vortec Corporation Pretreatment and Conditioning Plant adjacent to the 
Paducah Gaseous Diffusion Plant. 

M3. REFERENCES AND DEFINITIONS 
 
PDGP Paducah Gaseous Diffusion Plant 
PPE Personal Protection Equipment  
 
BFA-4110-904-002 Site Specific H&S Plan for Construction of the Ltd Demo Plant. 
BFA-4110-904-001 Operational H&S Plan for the Pretreatment and Conditioning Plant. 

M4. RESPONSIBILITIES 
 
The Site Manager is responsible for coordinating PPE for the Paducah Plant. 
 
Each employee is responsible to ensure that he/she is dressed with the proper PPE when 
performing their work at the Paducah Plant. 
 
The Site Manager or designee is responsible that visitors or subcontractors addressed with the 
proper PPE for the areas they will be visiting or working. 
 

M5. ACTION STEPS 
 
See information with each PPE Item. 

M6. RECORDS 
 
Not Applicable 
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M7.   PPE AVAILABLE AT BECHTEL-JACOBS 
 
The equipment listed in Table M-1 is a list of the PPE available from Bechtel-Jacobs at the 
PGDP.  The equipment is not supplied by Bechtel-Jacobs, but is listed to enable Vortec 
Corporation to utilize common equipment and assist in procurement of needed PPE. 
 

Table M-1 PPE available at PGDP, Bechtel Jacobs  
 

Personal Protective Equipment Available at Bechtel-Jacobs  

Bechtel Jacobs 
ITEM # 

DESCRIPTION 

 HEARING PROTECTION 

16-090-1900 EARMUFFS, One size fits all, plastic construction with foam filled earcups, wearable in 3 positions: ANSI 
S3-19-1974: Mfg: E.A.R., No sub item.  

16-087-4500 EARMUFF, complete with foam-filled ear seals, MSA 95635, Wilson 365, or approved equal, must have 
spherical bearing in both ear cups to allow the suspension band on a 360 degree angle to any desired 
position *see matl cntl spec* 

16-090-1796 EARPLUG, Three-flange, rubber, ultrafit (NRR 27) E.A.R. 3404003, no sub 

16-090-1799 EARPLUG, Three-flange, rubber, ultrafit (NRR 21) with cord **no substitute* 

16-090-1801 EARPLUG, Washable, re-usable foam plastic earplug, E.A.R.; no sub 

16-090-1805 EARPLUG, Moldex Pura-fit earplugs, foam, tapered ends, NRR 31, lime green, uncorded only, no 
substitution items  

 EAR PROTECTION 

16-055-1200 GOGGLES, Rubber mask, molded rubber frame, resistant to corrosives, broad inner rolled edges for 
comfortable and air tight fit, nose pieces broad bearing surface for complete seal, Wilson X41 or approved 
equal See matl cntl spec 

16-055-1615 GOGGLES, Chemical, flexible mask, softsides with ventilation, to fit over regular RX glasses, AO 4B4B 

16-055-1620 GOGGLES, Acid, clear lens/bronze body, fog-proof, fit over prescription glasses (VPC), must meet ANSI 
Z87.1, Lab Safety Supply model RB-11354, American Allsafe P/N 10191, style211, no substitutions 

 APRONS 

16-085-4200 APRON, Welders, chrome leather, 24 x 42 in. G D Genter No. 202 

 BELTS 

16-010-1990 BELT, Safety, made of yellow nylon webbing, 1 ¾” wide, rope leep reinforced when attached to belt, with 6 
foot long ½”, nylon rope lanyard with forged steel snap, 32-40 Miller P/N 6391 See mtl cntl spec 

16-010-2000 BELT, Safety, made of yellow nylon webbing, 1 3/3” wide, with 6 foot long ½”, nylon rope lanyard with 
forged steel snap, 36-44, (Klein Belt No. 87201 w/ no. 87429 lanyard) 

 SAFETY SHOES 

12-921-0100 Mens Steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 7 M 

12-921-0105 Mens steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 7 ½ M 

12-921-0110 Mens steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 8 M 

12-921-0115 Mens steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 8 ½ M 
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12-921-0120 Mens steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 9 M 

12-921-0125 Mens steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 9 ½ M 

12-921-0130 Mens steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 10 M 

 Table M-1, Personal Protective Equipment Available at Bechtel-Jacobs, Continued 

12-921-0140 Mens steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 10 ½ M 

12-921-0145 Mens steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 11 M 

12-921-0150 Mens steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 11 ½ M 

12-921-0155 Mens Steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 12 M 

12-921-0160 Mens Steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 13 M 

12-921-0165 Mens Steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 14 M 

12-921-0170 Mens steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 7 W 

12-921-0175 Mens Steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 7 ½ W 

12-921-0180 Mens Steel-toe Safety SHOE, Iron Age Part No. 707, black leather tie casual shoe, Size 8 W 

 HAND & ARM PROTECTION 

12-020-9808 GLOVES, Containment, Latex Rubber, 15 inches in length, wit Anti-C symbol, Size 8, No substitute item 

12-020-9809 GLOVES, Containment, Latex Rubber, 15 inches in length, wit Anti-C symbol, Size 9, No substitute item 

12-020-9810 GLOVES, Containment, Latex Rubber, 15 inched in length, wit Anti-C symbol, Size 10, No substitute  

12-020-9811 GLOVES, Containment, Latex Rubber, 15 inched in length, wit Anti-C symbol, Size 11, No substitute 

16-055-8705 GLOVE PROTECTOR, electricians, grade A, buffed horseride flare gauntlet with std wt rubber cuff, 
designed to fit curved finger electricians gloves, W H Salisbury No. 132, Norton LP-35, size: 10 

16-055-8710 GLOVE PROTECTOR, electricians, grade A, buffed horseride flare gauntlet with std wt rubber cuff, 
designed to fit curved finger electricians gloves, W H Salisbury No. 132, Norton LP-35, size: 11 

16-055-8715 GLOVE PROTECTOR, electricians, grade A, buffed horseride flare gauntlet with std wt rubber cuff, 
designed to fit curved finger electricians gloves, W H Salisbury No. 132, Norton LP-35, size: 12 

16-055-8740 GLOVES, Containment, latex rubber, 15 in., LGTR, with Anti-C symbol, color orange, Nuclear Power 
Outfitters P/N G14R011S, size: 8 

16-055-8080 SLEEVES,SARAANEX (100 per case) no sub item 

16-055-8090 SLEEVE, Protective, 4-H, 20” length, 1 pair/pkg, Lab Safety P/N YB17573, ns item 

 HOODS 

12-025-2000 Hood, Anti-C, yellow, Nuclear Power Outfitters No. A07CY213 

 COVERALLS 

12-016-0040 COVERALLS, disposable, TYVEK, zip front, elastic hood, elastic wrist, attached booties, serged seams, 
Mar Mac 14122, Size: Small 

12-016-0042 COVERALLS. Disposable, TYVEK, zip front, elastic hood, elastic wrist, attached booties, serged seams, 
Mar Mac 14122, Size: Medium 

12-016-0044 COVERALLS. Disposable, TYVEK, zip front, elastic hood, elastic wrist, attached booties, serged seams, 
Mar Mac 14122, Size: Large 

12-016-0046 COVERALLS. Disposable, TYVEK, zip front, elastic hood, elastic wrist, attached booties, serged seams, 
Mar Mac 14122, Size: X-Large 

12-016-0052 COVERALLS. Disposable, TYVEK, zip front, elastic hood, elastic wrist, attached booties, serged seams, 
Kappler brand no subs, Size: 4X-Large 

12-016-8700 COVERALLS, Saranex 23-p coated TYVEK, coveralls with drawstring hood (or elastic hood), booties, 
elastic wrists, Waggoner P/N 44414-SW, Size: Small 
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12-016-8710 COVERALLS, Saranex 23-p coated TYVEK, coveralls with drawstring hood (or elastic hood), booties, 
elastic wrists, Waggoner P/N 44414-MW, Size: Medium 

12-016-8720 COVERALLS, Saranex 23-p coated TYVEK, coveralls with drawstring hood (or elastic hood), booties, 
elastic wrists, Waggoner P/N 44414-LW, Size: Large 

 Table M-1, Personal Protective Equipment Available at Bechtel-Jacobs, Continued 

12-016-8730 COVERALLS, Saranex 23-p coated TYVEK, coveralls with drawstring hood (or elastic hood), booties, 
elastic wrists, Waggoner P/N 44414-XLW, Size: X-Large 

12-016-8740 COVERALLS, Saranex 23-p coated TYVEK, coveralls with drawstring hood (or elastic hood), booties, 
elastic wrists, Waggoner P/N 44414-XXLW, Size: XX-Large 

12-016-8750 COVERALLS, Saranex 23-p coated TYVEK, coveralls with drawstring hood (or elastic hood), booties, 
elastic wrists, Waggoner P/N 44414-XXXLW, Size: XXX-Large 

12-016-8760 COVERALLS, Saranex 23-p coated TYVEK, coveralls with drawstring hood (or elastic hood), booties, 
elastic wrists, Size: 4X-Large 

 BOOTIES 

12-010-3500 BOOTIES, PVC, disposable, yellow, 200 percent stretch, 17” high, 10.5 “top, 15.25” long, 400/case 

 SHOE COVERS 

12-015-7510 COVER, SHOE, yellow, rubber construction,, ambidextrous, “Totes” No. 663, Size: Med/Lg 

12-015-7525 COVER, SHOE, yellow, rubber construction,, ambidextrous, “Totes” No. 663, Size: Lg/XL 

 ANTI-C COVERALLS 

12-015-9550 COVERALL, ANTI-C, yellow, Norvell style 9201, or Waggoner wear, Small – FLAME RETARDANT  

12-015-9555 COVERALL, ANTI-C, yellow, Norvell style 9201, or Waggoner wear, Medium – FLAME RETARDANT  

12-015-9560 COVERALL, ANTI-C, yellow, Norvell style 9201, or Waggoner wear, Large– FLAME RETARDANT  

12-015-9565 COVERALL, ANTI-C, yellow, Norvell style 9201, or Waggoner wear, X-Large– FLAME RETARDANT  

12-015-9570 COVERALL, ANTI-C, yellow, Norvell style 9201, or Waggoner wear, XX-Large– FLAME RETARDANT  

12-015-9575 COVERALL, ANTI-C, yellow, Norvell style 9201, or Waggoner wear, XXX-Large– FLAME RETARDANT  

  

 

M8.   PPE FOR THE LIMITED DEMONSTRATION 
 
The PPE required may change depending upon the process operation at any given 
time.   The PPE listed below is for the Limited Demonstration Activity when no 
radioactive material is processed.  Locations and Zones listed below are defined in 
Table 3.3-1 Site Control Zone List and Figure 3.3-1 Paducah Control Area Site Map in 
the main Ltd Demo Operational Plan.  
 
BARREL LOADING AND SHREDDING SYSTEM 
 
Location Zone Activity PPE 
Pad 1, 
Shredding 

F1 Plant Idle or 
Shutdown 

Steel Toe Shoes, Safety Glasses 
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Tower 
Pad 1, 
Shredding 
Tower 

F1 Processing Material Steel Toe Shoes, Safety Glasses, 
Hard Hat, Hearing Protection may 
be required (TBD after testing for 
sound levels) 

 
PROCESSED COLLECTION INTO ST-90 BOXES 
 
Location Zone Activity PPE 
Pad 4, Treated 
Soil and Metals 
Collection 

F4 Plant Idle or 
Shutdown 

Steel Toe Shoes, Safety Glasses 

Pad 4, Treated 
Soil and Metals 
Collection 

F4 Processing Material Steel Toe Shoes, Safety Glasses, 
Hard Hat 

    
 
 
GENERAL PLANT 
 
Location Zone Activity PPE 
NW Lot, Open Property A All Steel Toe Shoes  
Propane Area, Open 
Property 

B All Steel Toe Shoes, Safety Glasses 

Fenced Propane Storage 
Area 

B1 All Steel Toe Shoes, Safety Glasses 

Center Lot, Open 
Property 

C All Steel Toe Shoes, Safety Glasses 

Center Lot, when 
propane is delivery 

C1 All Steel Toe Shoes, Safety Glasses 

NE Lot D All Steel Toe Shoes, Safety Glasses 
NE Lot, Drum Storage D1 All Steel Toe Shoes, Safety Glasses 
NE Lot, Drum Storage D2 All Steel Toe Shoes, Safety Glasses 
NE Lot, Drum Storage D3 All Steel Toe Shoes, Safety Glasses 
SE Lot E All Steel Toe Shoes, Safety Glasses 
SE Lot, ST-90 Storage E1 All Steel Toe Shoes, Safety Glasses 
Processing Lot, Open 
Property 

F All Steel Toe Shoes 

Pad 1, Shredding 
Tower 

F1 General Steel Toe Shoes, Safety Glasses, 
Hard Hat (when material 
processing, Hearing Protection 
may be required (TBD after 
testing for sound levels) (when 
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material processing) 
Pad 3, Dust Collection F2 All Steel Toe Shoes, Safety Glasses 
Pad 3A, Dryer, Air 
Heater, Dryer Inlet 
Tower 

F3 All Steel Toe Shoes, Safety Glasses 

Pad 4, Treated Soil and 
Metals Collection 

F4 General Steel Toe Shoes, Safety Glasses, 
Hard Hat (when material 
processing) 

Operations Trailer F5 All Steel Toe Shoes 
SW Lot, Open Property G All Steel Toe Shoes 
 
 
Maintenance when Plant Operating 
 
Location Zone Activity PPE 
NW Lot, Open Property A All Steel Toe Shoes  
Propane Area, Open 
Property 

B All Steel Toe Shoes, Safety Glasses 

Fenced Propane Storage 
Area 

B1 Maintenance Steel Toe Shoes, Safety Glasses, 
Hard Hat 

Center Lot, Open 
Property 

C All Steel Toe Shoes, Safety Glasses 

Center Lot, when 
propane is  delivery 

C1 Maintenance Steel Toe Shoes, Safety Glasses 

NE Lot D Maintenance Steel Toe Shoes, Safety Glasses 
NE Lot, Drum Storage D1 Maintenance Steel Toe Shoes, Safety Glasses 
NE Lot, Drum Storage D2 Maintenance Steel Toe Shoes, Safety Glasses 
NE Lot, Drum Storage D3 Maintenance Steel Toe Shoes, Safety Glasses 
SE Lot E Maintenance Steel Toe Shoes, Safety Glasses 
SE Lot, ST-90 Storage E1 Maintenance Steel Toe Shoes, Safety Glasses 
Processing Lot, Open 
Property 

F All Steel Toe Shoes 

Pad 1, Shredding 
Tower 

F1 Maintenance Steel Toe Shoes, Safety Glasses, 
Hard Hat, Respirator (when 
inside shredder) , and Hearing 
Protection may be required 
(TBD after testing for sound 
levels) 

Pad 3, Dust Collection F2 Maintenance Steel Toe Shoes, Safety Glasses, 
Hard Hat, Respirator  (when 
changing filters) 

Pad 3A, Dryer, Air 
Heater, Dryer Inlet 

F3 Maintenance Steel Toe Shoes, Safety Glasses, 
Hard Hat, Respirator (when 
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Tower inside dryer) 
Pad 4, Treated Soil and 
Metals Collection 

F4 Maintenance Steel Toe Shoes, Safety Glasses, 
Hard Hat 

Operations Trailer F5 Maintenance Steel Toe Shoes 
SW Lot, Open Property G All Steel Toe Shoes 
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I. INTRODUCTION 
 
In the Vortec material conditioning process, continuous sampling of a stream of material from a number 
of drums will performed as the material exits the homogenizer in the process and is introduced into and 
ST-90 box.  The concentration of hazardous species in the conditioned material stream is required for 
disposal of the material or subsequent treatment of the material.  For the case of disposal, the average 
concentration of hazardous components, chemical and radioactive, must be reported to the landfill for 
each container.  For treatment of the material the composition of the conditioned material is required to 
determine if there will be a negative impact on the treatment process.   
 
Benefits for changing from sampling individual drums to continuous sampling during processing are: 
 

-less worker exposure during sampling 
-less involved sampling procedure 
-simplification of sampling procedure 
-more representative sampling 
-improved error associated with reported concentration 

 
The objective of this paper is to provide a rationale for the sampling design with a comparison to the 
case of sampling a single drum.  This paper includes the following sections; Description of Process, 
Proposed Sampling Design, and Support from Demonstration Testing. 
 
II. DESCRIPTION OF PROCESS 
 
A schematic of the Vortec material conditioning system is shown in Figure 1.  Drums of material are fed 
into a lift, passed through a series of two shredders and a rotary homogenizer, and then dumped into an 
ST-90 container.  The full ST-90 box can be shipped off site for disposal.  Under current regulations, 
the average concentration of hazardous compounds, metals, and radioactive isotopes must be 
determined for each container shipped to the disposal site.  The average composition of the material in 
the container will be determined from a composite sample formed from a set number of grab samples.  
The grab samples will be collected by diverting the complete stream of material entering the ST-90 box 
into a collection container. 
 
During the processing of the material through the Vortec material conditioning system, blending of the 
material within the individual drums and between consecutive drums will occur.  This blending is a result 
of the cutting in the shredder and tumbling in the homogenizer.  The cutting action of the shredder will 
break apart larger pieces to reduce the maximum particle size to approximately 2 in.  The shredder will 
not necessarily mix and blend the materials together.  The tumbling action of the homogenizer will mix 
and blend the particles together, but not necessarily reduce the particle size.  Figure 2 illustrates the 
actions of the shredder and homogenizer.
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Figure 1 Schematic of Vortec material conditioning system.

S2 

S3 
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The blocks represent solid particles at various stages in the system.  Between a and b in Figure 
2, the large blocks are reduced in size through the action of the shredder.  Between b and c, the 
blocks are mixed randomly to form a more uniform sample. 
 
 

SHREDDER HOMOGENIZER 

INITIAL FEED 
MATERIAL 

DRYER 
FEED 

CONDITIONED 
MATERIAL 

a b c  
Figure 1 Illustration of shredding and blending action in the Vortec conditioning system 

and the resulting increase in uniformity of components through the system. 

 
III. PROPOSED SAMPLING DESIGN 
 
The purpose of the sampling design is to provide the information required to collect samples that 
characterize the material to the extent required and the reasoning to support the plan.  The 
sampling information contained in the sampling design includes the type of samples, method of 
collection, the number and frequency of samples, sample collection location, and sample size.  
For the Demonstration Testing, the requirements are set forth in the Test Plan.  For the 
processing of actual waste material, the requirements (i.e. required minimum error) are set by 
the waste receiver.  It is anticipated, for the disposal scenario, that the average concentration 
and range of hazardous components will be required.  The following describes the reasoning 
and the resulting sampling design for the processing of waste materials. 
 
Based on a review of sample design guidance from the EPA1 and the disposal objective of 
obtaining an average for the container, a composite sample was deemed suitable for the 
program.  The primary idea behind using the composite samples is the reduction of the number 
of samples to be analyzed and thus the analysis cost.  It is important to note that information 
regarding the distribution of components is lost in the preparation of composite.  In the 
comparison of the anticipated results from a single drum sampling scenario and the continuous 
stream sampling in the Vortec system, composite samples were assumed in both cases.  In these 
cases, the result of the analysis of the composite sample is considered the average for the 
container or drum. 
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The goal of the proposed sampling plan is to provide a sample which could be analyzed to give 
the average and error of a specific characteristic.  The sampling plan would provide benefits 
over the existing plan through a reduced number of samples to be analyzed, a decrease in the 
reported error, and a simpler method for collecting the samples with less worker exposure 
compared to sampling and characterizing every drum. 

A. ERROR IN THE REPORTED VALUE 
 
The error in a reported value is proportional to the square root of the variance.  The variance is 
the square of the standard deviation of a population or group.  Basic statistics can be used to 
determine the variance associated with an average for a group selected from a population with a 
given average and standard deviation.  ASTM standards E 3002 and E 1223 provide guidance 
in the application of basic statistics to sampling.  ASTM Method E 300 was specifically selected 
for a basis for determining the variance, and thus the error, in the reported averages for both 
cases; i.e. sampling every drum and continuous sampling. 
 
One of the objectives of ASTM E 300, section 5.1.1 specifically, is “to estimate the average 
quality characteristic of a given lot of material and to establish confidence limits for this average.”  
The variance of a lot can be determined from analyses of samples collected from units making 
up the lot by the following equation: 
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where: 

=2
xσ variance of mean for lot, 

=2
bσ  variance between primary units, 

=2
wσ  variance between secondary units, 

=2
tσ  variance of test/analysis on homogeneous sample, 
=N  number of primary units in lot, 
=bn  number of primary units selected for analysis, 
=wn  number of secondary units selected from each primary unit, 
=tn  total number of tests performed. 

 
For the case of a single barrel being shipped for disposal, the lot of material shipped for disposal 
consists of a single primary unit (i.e. one drum), N = 1.  Since the single drum in this lot is 
sampled, the number of primary units sampled, nb, is 1. From this drum a set number of 
samples, the secondary units, are selected, nw.  The total number of analyses to be performed in 
this case would be 1 if the individual samples are combined to form a composite sample (nt = 
1), or if the samples are analyzed individually, nt = nw.  For nt = 1, Equation 1 reduces to: 
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and for nt = nw, 
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For the case of material processed through the Vortec material conditioning system, the lot of 
material is the ST-90 container shipped to the disposal site.  In this case, it is assumed that each 
ST-90 container is filled with N drums, the number of primary units in the lot.  The sampling 
period of the stream entering the ST-90 box can be set to the time required to process a single 
drum.  Therefore, a sample from every drum is collected and nb = N.  Additionally, the samples 
are combined to form a single composite sample for a single analysis resulting in nt = 1.  Under 
these conditions, Equation 1 reduces to  
 

2
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2
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w
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σ += . [3] 

 
An important observation in this calculation is that if every drum in the lot is effectively sampled 
during processing, the variance between the drums does not have an impact on the variance of 
the lot.  Only the variance within the drums, 2

wσ , and the variance of the analysis method, 2
tσ , 

have an impact on the variance of the lot. 
 
A comparison of the error calculated from the single drum composite sample and the composite 
sample generated from the stream to the ST-90 box can be made by considering Equations 2a 
and 3.  In both cases, the variance within the drums is the same.  Therefore, the variance is 
inversely proportion to the number of samples collected in the composite samples.  In the 
Vortec material conditioning process, it is assumed that at least 10 drums will be required to fill 
an ST-90 box; thus N > 10.  In collecting samples from a single drum, it is assumed that less 
than 10 representative samples are collected from the drum; thus nw < 10.  Therefore, the 
variances and the errors of the averages reported for the lots from the Vortec conditioning 
system would be less than those associated with single drums. 
 
For both cases, the variance within a drum, 2

wσ , needs to be defined to determine the variance 
associated with a lot.  ASTM standards E 300 and E 122 describe methods for determining the 
variances of units.  These methods are based on initial surveys of the populations and 
investigating their distributions.   
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A final consideration is the blending which occurs during the conditioning of the material in the 
Vortec system.  This is not taken into account in the above calculation.  During the Vortec 
process, material within a drum will be blended at least with itself to form a more uniform 
material by the rotary action in the system.  This blending will lead to a more homogeneous 
mixture and thus a decrease in the variance within a drum, 2

wσ .  The decrease in the variance 
within the drum will lead to a decrease in the variance of the lot, as in accordance with Equation 
3. 
 

B. NUMBER OF SAMPLES COLLECTED 
 
Based on the methods outlined in ASTM standard E 300, and summarized for the Vortec 
system in Equation 3, the number of samples collected and analyzed is dependent on the on the 
desired confidence in the reported average, the variance within a drum, and the variance of the 
analytical method.  The calculated error of the reported average is inversely proportional to the 
number of samples compiled into the composite.  The minimum number of samples collected 
per ST-90 box will equal the number of drums required to fill an ST-90 box.   
 
Comparing the single drum disposal approach with the ST-90 box disposal approach of the 
Vortec system, the error in the reported average for the Vortec system would be less than that 
of the single drum approach for the same number of samples combined in a composite.  Details 
of this comparison are given in the Error in the Reported Value section of this paper. 

C. SIZE OF SAMPLES COLLECTED 
 
The amount of material collected from a container or stream must insure that the resulting 
characteristics provided by the analysis are representative of the material being sampled.  
Typically, the size of a representative sample is dependent on the particle size of the material to 
be sampled.  In the single drum and Vortec system scenarios, the material particle size must be 
consider when determining the sample size similarly.  For the Vortec material conditioning 
system, the maximum particle size to be sampled is 2 in. in diameter.  This value is based on the 
shredder operating specifications. 
 
The representative sample size was determined by a review of the ASTM standards associated 
with the sampling of materials in drums10,11, methods of sampling materials4,5, analysis methods 
of soils6,7, and sampling of aggregates8.  The ASTM standards directed at sampling of drums 
and methods of sampling did not define the amount of material to consider as a representative 
sample size.  ASTM D 75, Standard Practice for Sampling Aggregates, tentatively gives the 
representative sample size for an aggregate sample with a 50mm (2 in.) maximum particle 
diameter to be 100 kg (220 lb.).  Considering the amount of material in a drum, this sample size 
is too large.   
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ASTM standards covering analytical methods on soils give sample sizes for analysis based on 
particle size.  The size of a sample required for analysis was used as a basis to determine the 
representative sample size from the conditioned material stream in the Vortec process.  ASTM 
standard D 2216 requires the sample size for soil moisture content analysis with particle size of 
37.5 mm (1.5 in.) to be 10 kg to achieve 0.1 % accuracy and 1 kg to achieve 1% accuracy; 
and for a particle size of 75mm (3mm), 50 kg to achieve 0.1 % accuracy and 5 kg to achieve 
1% accuracy.  Interpolating to 2 in. particle size results in sample sizes of 25 kg to achieve 0.1 
% accuracy and 2.5 kg to achieve 1% accuracy.  Considering the desired accuracy of the 
measurement to be 0.5 %, a typical value in the test plan, then a representative sample would be 
on the order of 5 kg.  Therefore, the size of a representative sample collected from the 
conditioned material stream is 5 kg (11 lb.). 
 
In the Vortec material conditioning system, the shredders reduce the particle size of all of the 
material in a drum to less than two inches and blend the material together.  Therefore, the 
maximum particle size of the material being sampled is 2 in.  In the case of a single drum, large 
particles that are encountered must be manually broken, then sampled or taken as a whole 
sample.  This sampling method would tend to lead to either somewhat biased samples or very 
large sample sizes requiring reduction of the particle size.  Therefore, for the same sample size, 
due to the reduction of particle size through the shredding of large (greater than 2 inches) solid 
pieces, the Vortec material conditioning system should provide more representative samples. 

D. METHOD OF SAMPLE COLLECTION 
 
The method of sampling proposed for the Vortec material conditioning system is a gate that 
would completely intercept the conditioned material stream and divert the stream to a collection 
container.  This method is based on sampling schemes for sampling material falling off a 
conveyor belt in the chemical industry (ASTM standard E 300).  The processing of the material 
through reducing the particle size and removing the free water to produce a relatively free 
flowing material allows for the application of this procedure.  The resulting sample would be 
blended and split according to ASTM standard 7029 to reduce the amount of material to a size 
required for laboratory testing.   
 
ASTM standards D568010 and D567911 provide methods and guidance for sampling 
unconsolidated and consolidated samples in drums.  Suitable methods for sampling the drums or 
containers include auger, triers, thiefs, and scoops.  In these methods, it is stated that the 
sampling technique will minimize the variation between measurements through sampling the 
different fraction present proportional to their amounts in the container. Additionally, the person 
collecting the sample must be trained and experienced to recognize when the sampling method 
in use will not collect a representative sample and develop corrective actions.  
 
The sampling method used with the Vortec material conditioning system provides benefits over 
the single drum method in that the material is removed from the drum, blended, and made 
relatively free flowing, thus allowing for the collection of representative samples from the stream.  
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This process removes the problems associated with sampling personnel encountering difficult to 
sample drummed materials and materials that are inappropriate for the selected sampling 
devices.  Additionally, the sampling personnel’s safety and work conditions are improved 
through removing the close contact with hazardous materials in the open drums. 
 
IV. SUPPORT FROM DEMONSTRATION TESTING 
 
During the proposed demonstration testing, the nature/extent of the homogenization that occurs 
in the homogenizer will be characterized through the use of a tracer.  The impact of this 
homogenization on the decrease in the variance within a drum and the amount of blending 
between drums will be determined.  This information will validate that the sample collection 
method is obtaining a representative sample.  The following narrative address the rational behind 
the blending tests during the demonstration testing. 
 
The blending process can be illustrated by considering the concentration at specific points in the 
system as a function of time.  Figure 3 illustrates the case where a spike occurs in the 
concentration of one of the constituents.  In this case, the concentration into the system rises 
very quickly to the arbitrary level of 1 and is maintained for a specific amount of time.  This rise 
could be the result of a container or a part of a container introduced into the system with this 
concentration and is represented by the Initial Curve in Figure 3.  As the material with this initial 
concentration passes through the system, it is blended with the material fed prior to and after the 
container.  The resulting distributions, at the system exit, shown as curves 1 through 3 in Figure 
2, are dependent on the amount of blending that occurs while the material passes through the 
system.  Curve 1 is the result of the least amount of blending while curve 3 is the result of the 
greatest amount of blending.  At a constant feed rate, the area under the concentration 
distribution curves is constant.  Therefore, as the distribution becomes wider, the maximum 
concentration decreases. 
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Figure 2 Illustration of blending as material passes through the Vortec material 

conditioning system. 

During the demonstration testing, a drum spiked with a tracer material will be introduced into the 
system and the distribution of the tracer at the system exit will be determined through a series of 
grab samples.  The results of the tracer test will be reported as a tracer concentration as a 
function of time plot, similar to Figure 3 and a homogenization effectiveness, EH, expressed as  
 

feedT

maxT
H P

P
E =  

 
Where 
 =maxTP Maximum concentration of tracer in conditioned material 

 =feedTP Concentration of tracer in feed. 

 
The homogenization effectiveness is a measure of the decrease in the concentration of the tracer 
material from the initial to the conditioned materials.  Using these factors, an impact on the 
variance within a drum will be made. 
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