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SECTION D-2 

MANAGEMENT OF WASTE IN TANKS 

D-2-1   Introduction 

This section describes the management of wastes in tank systems as required by 40 CFR 
270.16 and ADEM Administrative Code Rule 335-14-8-.02(7).  There are seven (7) units at the 5 

Facility in which hazardous wastes are managed in tank systems: 
 

• Container & Tank Management Unit 520 

• Container & Tank Management Unit 600 

• Laboratory Tank Storage Unit 708 10 

• Wheel Wash and Tank Storage Unit 900 

• Containment Building/Container & Tank Management Unit 1200A 

• Tank Management Unit 1400 

• Leachate Tank Storage Units 1700A, B & C 

 15 

The primary objective of these units is to safely manage segregated types of wastes in order to 
either accumulate a sufficient quantity to enable efficient batch treatment; equalize variable 
waste receipts and facilitate continuous, steady-state treatment; accumulate waste receipts 
during short periods when other storage or treatment units are out of service for repair or 
maintenance; or to accumulate wastes for subsequent off-site transfer. 20 

 
The quantities and types of wastes received and managed at the Facility vary, and the Facility 
maintains tank management systems that can be used in a flexible manner to accommodate 
these variations.  For example, a tank may be used interchangeably for the storage of two or 
more different types of waste, with intervening cleaning of the tank.  Consequently, few of the 25 

tank systems described in this Application will necessarily be used only for the management of 
a single type of waste.  Tables C-1-1 and C-1-2 in Section C of this Application list the EPA 
waste codes that are managed in tank systems at the Facility.  All waste codes are listed in this 
table due to the fact that the EPA has determined that treatment residuals, wastewaters, dilute 
concentrations of hazardous waste constituents and mixtures of hazardous constituents in 30 

non-hazardous waste maintain, by virtue of the derived-from rule and mixture rule, their listed 
code(s) regardless of the concentration of hazardous constituents in the waste. 
 
A summary of the management activities conducted in each tank management system at the 
Facility is provided in Section D as an introduction to the more specific designs, practices and 35 
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procedures described in this section.  Drawing No. 0100-010-001, Operations Flow Sheet, in 
Appendix D-1 to Section D, provides additional specifics which illustrate, by general waste type, 
the major waste management procedures and processes utilized at the Facility.  Drawing No. 
0100-020-001, Facility Layout, in Appendix D-1 to Section D, illustrates the locations of the tank 
management units within the active portion of the Facility.  Design drawings for each unit at the 5 

Facility in which hazardous wastes are managed in tank systems are also provided in Appendix 
D-1 to Section D. 
 
Descriptions of the general design features and management practices which are common to 
each of the units in which hazardous wastes are managed in tank systems at the Facility are 10 

provided in Subsections D-2-2 and D-2-3, respectively.  Subsection D-2-4 provides information 
regarding the general types of waste treatment which are performed in all tank systems at the 
Facility.  Unit-specific information regarding the design, the storage and treatment equipment in 
each unit, the types and quantities of waste managed in each unit, and any specific 
management practices utilized in each unit is provided in Subsection D-2-5. 15 

D-2-2   General Design Features 

Each of the units at the Facility in which hazardous wastes are stored and/or treated in tanks is 
designed to enable the management of these wastes in accordance with 40 CFR 264 Subpart J 
and ADEM Administrative Code Rule 335-14-5-.10.  While the design of each tank management 
unit is unique, certain features are common to all of the tank management units at the Facility.  20 

These common design features are described in the following subsections.  Many of the tank 
design features described in the following subsections, including tank dimensions, capacity, 
materials of construction, and design codes are summarized in Appendix D-2-1 of this 
Application.  Calculations of secondary containment capacity for each tank system at the Facility 
are provided in Appendix D-2-2 of this Application.  A summary of tank design shell thicknesses 25 

is provided in Appendix D-2-3 of this Application.  Tank system design assessments and 
certifications as required by 40 CFR 264.192(a) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a) are provided in Appendix D-2-4 of this Application.  Tank system 
installation assessments and certifications as required by 40 CFR 264.192(g) and 
ADEM Administrative Code Rule 335-14-5-.10(3)(g) are maintained within the Facility Operating 30 

Record.  Other tank system design features such as operational controls and secondary 
containment system information are depicted in the Engineering Drawings for each unit, which 
are located in Appendix D-1 to Section D of this Application. 

D-2-2a   Tanks and Foundations 

The shell walls, seams, connections, supports, anchorages and other structural components of 35 

each of the tanks at the Facility are designed in accordance with the appropriate recognized 
national standard(s) such as those as published by the American Petroleum Institute (API), the 
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American National Standards Institute (ANSI), the American Society of Testing Materials 
(ASTM), Underwriters Laboratories (UL), the Steel Tank Institute (STI), the American Society of 
Mechanical Engineers (ASME), the American Society of Civil Engineers (ASCE), the American 
Institute of Steel Construction (AISC), the American Concrete Institute (ACI) and/or the 
Standard Building Code (SBC).  Many factors are considered in the design of tank structural 5 

components, including, but not limited to, the following: 
 

• maximum specific gravity of the waste managed; 

• minimum and maximum operating pressures; 

• minimum and maximum operating temperatures; 10 

• wind loads (outdoor aboveground tanks only); 

• roof dead and live loads; 

• Zone 1 seismic considerations (aboveground tanks only); 

• configuration of the tank; and 

• types of materials used for tank construction. 15 

 
Each of the tanks is constructed of materials and/or provided with internal coatings which have 
been demonstrated to be compatible with the wastes managed in the tanks.  Many factors are 
considered in the selection of tank materials of construction and internal coatings, including, but 
not limited to, the following: 20 

 

• minimum corrosion allowance within the tank design; 

• anticipated acidity of the wastes managed; 

• anticipated alkalinity of the wastes managed; 

• anticipated water content of the wastes managed; 25 

• anticipated concentration of organic solvents in the wastes managed; 

• anticipated type of organic solvents in the wastes managed (i.e., chlorinated 
hydrocarbons, etc.); 

• temperature of wastes managed; and 

• functionality of tank (i.e., types of treatment performed, agitation, etc.). 30 

 
Each of the tanks is constructed of materials, provided with external coatings, and/or equipped 
with an external corrosion protection system which has been demonstrated to provide adequate 
corrosion protection from the ambient surroundings and materials in contact with the external 
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surface of the tank.  Many factors are considered in the selection of tank materials of 
construction, external coatings, or the type and degree of other external corrosion protection 
that is required to ensure that the integrity of the tank system is maintained during its useful life 
including, but not limited to, the following: 
 5 

• location of the tank (i.e., indoors/outdoors or aboveground/underground); 

• minimum degradation or abrasion allowance within the tank design; 

• moisture content of the material in contact with the tank external shell; 

• pH of the material in contact with the tank external shell; 

• sulfide content of the material in contact with the tank external shell; 10 

• resistivity of the material in contact with the tank external shell; 

• structure of the electrical potential of the material in contact with the tank external 
shell; 

• influence of nearby underground structures; and 

• existence of stray electric currents. 15 

 
All tanks at the Facility are designed to be supported by reinforced concrete foundations 
overlying a native or recompacted chalk base.  The reinforced concrete foundations are 
designed in accordance with appropriate recognized national standard(s) such as those 
published by the ACI, the AISC and/or the SBC.  Many factors are considered in the design of 20 

tank foundations, including, but not limited to, the following: 
 

• the full load of the tank(s) and contents considering the design maximum specific 
gravity; 

• the weight of tank ancillary equipment (e.g., agitators); 25 

• wind, seismic and other loads imparted on the tank system; 

• the effects of frost heave; 

• the compressive strength of concrete foundations; and 

• the load bearing capacity of underlying soils. 

 30 

The backfill material for tank systems or components that are placed underground is specified to 
be a noncorrosive, porous and homogeneous material that is appropriate for its intended use.  
The design for the placement of the backfill material addresses the requirement for the tank and 
ancillary equipment to be fully and uniformly supported. 



SectionD-2Text.docx Section D-2 Revision 5.0 
    Page 5  

 
Conformance with the requirements of the material selection criteria and the design standards 
for tank structural components and foundations as described in this subsection ensures that 
tanks are designed to have sufficient structural integrity and compatibility with the wastes 
managed so as to not collapse, rupture, or fail in a catastrophic manner. 5 

D-2-2b   Tank System Operational Controls 

The design for each of the tanks in which hazardous wastes are managed at the Facility 
includes engineering controls to prevent the accidental over-pressure or over-fill of a tank. 
 
Tank designs include open vents, pressure/vacuum relief valves and/or emergency vents to 10 

prevent the accidental over-pressure of each tank.  The venting capacity required for each of 
the tanks at the Facility is determined in accordance with applicable portions of American 
Petroleum Institute Standard 2000 (API-2000), "Venting Atmospheric and Low-Pressure 
Storage Tanks".  Several factors are considered in the design and sizing of tank vent openings 
and venting devices, including, but not limited to, the following: 15 

 

• maximum tank fill and withdrawal rates; 

• minimum and maximum tank design pressures; 

• capacity and dimensions of each tank; and 

• anticipated flash point of wastes managed. 20 

 
A design assessment and certification that attests to the structural integrity of each tank design 
and the suitability for managing hazardous waste in each of the tanks at the Facility in 
accordance with the requirements of 40 CFR 264.192(a) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a) is included in Appendix D-2-4 of Section D-2 of this Application.  These tank 25 

design assessments also include the supporting documentation and calculations to verify the 
adequacy of the designed size of each tank vent opening based on the required venting 
capacity calculated for each of the tanks. 
 
Tank designs also include level sensing devices and automatic fill cut-offs to prevent the 30 

accidental over-filling of each tank.  Many of the tanks at the Facility include a continuous level 
monitoring device to facilitate waste management within the tank.  In addition, all tanks are 
equipped with a high (or high-high) level sensing device which is interlocked to all fill devices 
associated with the tank through a high-level switch.  These high-level switches provide a 
mechanism to automatically stop the flow of material into a tank, and normally activate an 35 

audible and/or visible alarm to ensure that the potential over-fill is recognized and addressed 
through the appropriate management procedures.  The set point for each tank at the Facility 
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that is equipped with a high or high-high level waste fill cut-off is normally at or below the tank 
vapor space allowance as indicated in the Tank Data Sheets in the design assessments and 
certifications included in Appendix D-2-4 of Section D-2 of this Application.  Piping systems are 
designed to include check valves at appropriate locations such as tank fill and discharge lines 
and centrifugal pump discharge lines to prevent accidental tank over-fill or spills due to backflow 5 

or siphoning. 
 
A number of tanks or tank systems at the Facility are equipped with temperature sensing 
devices which are designed to cut off the flow of wastes and other materials into a tank upon the 
detection of high temperatures.  The existence of this condition is normally only a concern in 10 

tank systems in which corrosive or reactive wastes are managed, especially in tanks 
constructed of fiberglass reinforced plastic (FRP), which normally have a maximum design 
temperature of approximately 180 F.  The Piping and Instrumentation Diagrams (P&ID's) for 
tanks at the Facility, which are included in Appendix D-1 to Section D of this Application, 
indicate which tanks at the Facility are equipped with a temperature sensor to cut off the flow of 15 

waste into the tank at a high temperature.  Unless otherwise specified in the unit-specific 
information provided in Subsection D-2-5, the high temperature set point for the cut off of waste 
feed is 150 F, or approximately 85% of the tank design temperature for these FRP tanks. 
 
A number of tanks or tank systems at the Facility are equipped with continuous pH sensing 20 

devices which are designed to monitor treatment in a tank.  The Piping and Instrumentation 
Diagrams (P&ID's) for tanks at the Facility, which are included in Appendix D-1 to Section D of 
this Application, indicate which tanks at the Facility are equipped with continuous pH sensing 
devices.  Unless otherwise specified in the unit-specific information provided in Subsection 
D-2-5, the pH ranges or targets are established on a case-by-case basis in accordance with the 25 

results of a treatability evaluation performed in accordance with the requirements provided in 
Section C of this Application. 
 
The pressure control, level sensing devices, pH sensing devices, temperature sensing devices 
and major pipeline control elements described in this subsection are depicted on the tank 30 

system P&ID's which are included in the Engineering Drawings in Appendix D-1 to Section D of 
this Application. 
 
Any exceptions to the design or requirements for tank pressure, pH sensing devices, 
temperature, or over-fill control devices (i.e., for some open top tanks) are described in the 35 

unit-specific tank system descriptions in Subsection D-2-5. 

D-2-2c   Ancillary Equipment 

Tank system ancillary equipment includes all components of the tank system that contact 
wastes or serve to control the storage and treatment of wastes within the tank system.  
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However, ancillary equipment does not include the tank itself, items fabricated as an integral 
part of the tank, tank structural supports and foundations, or the secondary containment system.  
Tank system ancillary equipment generally includes items such as the following: 
 

• tank level sensing and control devices; 5 

• tank pressure control devices; 

• tank agitators and mixers; 

• tank leak detection devices. 

• pumps; 

• strainers; 10 

• piping systems; 

• flow meters;  

• operated valves, hand valves and check valves; and 

• miscellaneous pipeline elements such as pressure gauges, backflow preventors 
and flame arresters. 15 

 
The primary types of tank system ancillary equipment are piping and piping systems.  Piping 
and piping systems that are ancillary to tank systems in which hazardous wastes are managed 
are designed in accordance with appropriate recognized national standard(s) such as ASME 
B31.3, "Chemical Plant and Petroleum Refinery Piping".  Many factors are considered in the 20 

design of piping systems, including, but not limited to, the following: 
 

• compatibility of piping materials with the wastes managed; 

• design flow rates and pumping pressure requirements; 

• temperature of waste transported in the piping; 25 

• prevention of backflow or siphoning; 

• prevention of physical damage from transport vehicles; 

• prevention of excessive stress due to settlement, vibration, expansion, contraction 
or shock; 

• prevention of spills at piping system connections; and 30 

• secondary containment requirements for piping located outside of the limits of the 
secondary containment for the tank system. 
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Other tank system ancillary equipment is designed in accordance with good engineering 
principles and practices and to serve its intended purpose.  Ancillary equipment that is integral 
to the tank is designed and rated to meet the same requirements for pressure, corrosion 
resistance and waste compatibility as the tank.  Ancillary equipment that is integral to the piping 
system is designed and rated to meet the same requirements for pressure, corrosion resistance 5 

and waste compatibility as the piping. 
 
The tank system ancillary equipment described in this subsection, including pumps, major 
pipeline elements, agitators, leak detection devices, and pressure and level controls, are 
depicted on the tank system P&ID's which are included in the Engineering Drawings in 10 

Appendix D-1 to Section D of this Application. 

D-2-2d   Secondary Containment Systems 

Each secondary containment system for units at the Facility in which hazardous wastes are 
managed in tank systems is designed to comply with the requirements of 40 CFR 264.193 and 
ADEM Administrative Code Rule 335-14-5-.10(4).  Secondary containment system design 15 

features such as overall containment dimensions, heights of containment walls and locations of 
waterstops are depicted in the Engineering Drawings for each unit, which are located in 
Appendix D-1 to Section D of this Application.  The secondary containment system features 
described in this subsection are designed to provide a system which will prevent the migration 
of wastes or accumulated liquids out of the system to the surrounding soils, surface water or 20 

groundwater and will enable the detection and collection of releases and accumulated liquids. 

D-2-2d(1)   Capacity of Secondary Containment System 

All aboveground tank management unit secondary containment systems are designed to 
contain 100% of the capacity of the largest tank within the limits of the system, plus the volume 
generated from a 7½" precipitation event (i.e., 25-year, 24-hour rainfall event) entering the 25 

portions of the secondary containment system which are exposed to precipitation.  In order to 
minimize the amount of precipitation that enters aboveground secondary containments at the 
Facility, some of the tank management units have secondary containment systems that are 
equipped with full or partial roofs.  Some of the roofs are equipped with overhangs to minimize 
the blow-in of precipitation.  All roofs are sloped and/or guttered to route collected precipitation 30 

to the outside of the limits of the secondary containment system.  In addition, some tanks are 
equipped with a roof gutter system to collect the precipitation that contacts the tank roof and to 
route the collected precipitation to outside the limits of the aboveground secondary containment 
system.  The capacities required of the aboveground secondary containment systems account 
for the rainfall entering the system and for capacity deductions for tank foundations, pump 35 

pedestals, etc.  Rainwater that falls within or is blown into the secondary containment system of 
a unit in which hazardous waste is managed in tanks will be collected and managed as 
described in Subsection D-2-3i of this section.  Surface water run-on into aboveground 
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secondary containment systems is prevented by the measures described in the Subsection 
D-2-2d(2) and, therefore, not considered in the required secondary containment capacity. 
 
Calculations of the capacity of the secondary containment system for each aboveground tank 
management unit or system at the Facility are provided in Appendix D-2-2 to Section D-2 of this 5 

Application.  The assumptions used to calculate the secondary containment capacity for each 
unit are also included in this appendix. 
 
Secondary containment for all underground and in-ground tanks at the Facility is provided 
through the utilization of double-walled tanks.  In accordance with the requirements of 40 CFR 10 

264.193(e)(3) and ADEM Administrative Code Rule 335-14-5-.10(4)(e)3., all underground and 
in-ground tanks at the Facility are designed as an integral structure such that the inner tank is 
completely enveloped within the outer shell.  Adequate secondary containment capacity is 
inherent in the design of these double-walled tanks due to the fact that any release from the 
inner tank is completely contained by the outer shell. 15 

D-2-2d(2)   Prevention of Run-On or Infiltration 

Each aboveground or in-ground tank management unit at the Facility is surrounded by a 
perimeter containment wall or curb of sufficient height to prevent the run-on of surface waters.  
Each unit is situated above the elevation of the surrounding land surface, and the surrounding 
land surfaces are sloped away from the unit to promote drainage of run-off.  In addition, each of 20 

the tank management units at the Facility is located above the elevation of the 100-year 
floodplain as documented in Subsection B-3b of Section B of this Application. 

D-2-2d(3)  Containment Foundations, Floors and Walls 

The majority of the tanks or tank systems at the Facility are designed to have reinforced 
concrete foundations, floors and walls which surround the tank(s) or tank system completely 25 

and cover all surrounding earth that could come in contact with a release of waste from a tank.  
The components of the secondary containment system and the tank foundations are designed 
in accordance with appropriate recognized national standard(s) such as ASTM, AISC and ACI.  
Many factors are considered in the design of the secondary containment foundations, floors and 
walls to ensure that these components have sufficient structural strength and thickness to 30 

prevent failure.  These factors include, but are not limited to, the following: 
 

• resistance to pressure gradients from static head and external hydrological forces; 

• resistance to stresses due to climatic conditions such as the effects of frost heave; 

• resistance to daily operational stresses; 35 

• resistance to stresses from nearby vehicular traffic; and 
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• resistance to excessive settlement, compression, or uplift. 

 
In some cases, the secondary containment system floor also serves as the foundation for the 
tank(s) within the system.  In these cases, the design of the foundation floor is in accordance 
with the general requirements described in Subsection D-2-2a of this Application. 5 

 
To ensure that the foundations, floors and walls of the tank management units are free of 
leakable cracks or gaps (i.e., cracks or openings that compromise the containment system as 
opposed to: 1) minor surface striations; 2) surface fractures covered and sealed by coatings;  
3) cracks sealed with an appropriate sealant system; or 4) other such partial penetrations that 10 

do not compromise the containment system), well-proven construction techniques and quality 
construction materials are used, and the containments for tank systems are inspected in 
accordance with Subsection D-2-3h of this section.  The floor, curbs, walls and sumps 
comprising each tank secondary containment system are formed of structurally reinforced 
concrete designed to support the loads imparted by the tanks and/or ancillary equipment and to 15 

resist the stresses described above.  All floors, sumps, curbs, and walls are designed as 
monolithic units or as separate units with all concrete joints sealed with a chemical-resistant 
waterstop.  All construction, expansion, contraction, crack control and other joints within 
secondary containment areas are keyed as necessary and equipped with a chemical-resistant 
waterstop and sealed.  Details of the construction of the concrete containments and foundations 20 

for each of the tank management units are provided in the Engineering Drawings in Appendix 
D-1 to Section D of this Application. 
 
Any exceptions to the general design features of secondary containment system foundations, 
floors and walls are described in the unit-specific tank system descriptions in Subsection D-2-5 25 

of this Application. 

D-2-2d(4)   Containment System Interior Surface Coatings 

To ensure that all surfaces within the secondary containment systems for tank management 
units are impermeable to physical contact with the wastes managed, all floor surfaces, the 
interior surfaces of containment curbs and walls, and the bottoms and sides of all sumps are 30 

coated with a chemical-resistant concrete coating system.  In addition to exhibiting chemical 
resistance to the waste managed, the concrete coating systems that are applied to wear 
surfaces are also abrasion resistant to withstand excessive physical degradation and damage 
from forklifts, vehicular traffic and maintenance equipment, and to minimize the amount of 
coating repairs and replacements that must be performed. 35 

 
Four (4) types of concrete coating systems may be utilized within secondary containment 
systems for tanks.  Within a given unit, any single system or a combination of two or more 
concrete coating systems may be utilized to ensure that adequate physical and chemical 
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resistance is achieved.  Each type of coating system is selected to provide the appropriate level 
of protection against chemical and abrasive degradation to all concrete secondary containment 
surfaces within the Facility.  The four (4) types of concrete coating systems are differentiated by 
the configuration of the surface to which they are applied.  The four (4) types of concrete coating 
systems are designated as Types A, B, C and D.  Appendix D-1-3 to Section D-1 of this 5 

Application provides a description of the surface configuration upon which each type of concrete 
coating system is used, the general functional properties required of each concrete coating 
system, and concrete coating system descriptions and specifications which establish the 
minimum standards for each type of coating system. 

D-2-2d(5)   Secondary Containment for Ancillary Equipment 10 

Ancillary equipment located outside of the secondary containment system for the tanks is limited 
to piping and piping systems.  In accordance with the of 40 CFR 264.193(f) and ADEM 
Administrative Code Rule 335-14-5-.10(4)(f), piping located outside of the secondary 
containment system for the tanks is designed either to be void of flanges, valves, joints or other 
connections, or is equipped with an outer containment pipe that completely surrounds and 15 

contains the inner carrier pipe.  Aboveground piping that is ancillary to tank systems and is not 
equipped with an outer containment system is inspected daily in accordance with Subsection  
D-2-3h of this section.  Piping system components such as valves, meters, flanges and other 
joints located outside of the secondary containment system for the tanks are placed within a 
vault or other device that serves the same purpose as an outer containment pipe.  The outer 20 

containment pipes are sloped to drain back into the secondary containment system for the tanks 
or into a containment vault.  Waste and catchment water carrier pipes within these systems are 
equipped with check valves at appropriate intervals and locations to limit the volume of material 
that could drain or flow back into a secondary containment device to below the volume of the 
secondary containment device.  This design prevents the accidental over-fill of a secondary 25 

containment device in the event of a leak or failure in a segment of the carrier pipe.  The 
secondary containment devices or systems that are subject to this type of accidental over-filling 
and that cannot be inspected on a daily basis are equipped with automatic leak detection 
devices to indicate the presence of liquids within the containment. 
 30 

Since vent piping does not contain liquids, it is not required to meet the criteria for tank system 
ancillary equipment that must be located within a secondary containment system. 

D-2-2e   Leak Detection Systems 

In accordance with the 40 CFR 264.193(c)(3) and ADEM Administrative Code Rule  
335-14-5-.10(4)(c)3., the secondary containment system for each tank management system at 35 

the Facility is designed with provisions to enable the detection of leaks resulting from failure of 
the primary containment provided by the tank or ancillary equipment, or other accumulated 
liquid within 24 hours.  The majority of the tank systems including ancillary equipment are 
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located aboveground, and the management of wastes in underground or in-ground tanks and 
ancillary equipment systems is limited to only a few units or systems such as in Unit 708, Unit 
900, Unit 1200A, and the Underground Site Pipe Chase which is considered to be ancillary to 
Unit 1400. 
 5 

All aboveground tanks and ancillary equipment systems are designed such that leaks and 
accumulated liquids are detected by visual inspection.  With the exception of the portion of 
some tanks that rest directly on slotted bases or the base of the secondary containment system, 
all portions of aboveground tanks and ancillary equipment systems are designed to allow direct 
visual inspection.  Slotted bases on which tanks rest directly are designed to slope towards the 10 

perimeter of the tank.  This sloped base design promotes the drainage of liquids from beneath 
the bottom of the tank and allows leaks from the tank to be detected by indirect visual 
inspection.  In addition, all aboveground secondary containment system bases are sloped to 
promote the drainage of liquids resulting from leaks, spills or precipitation to collection trenches, 
sumps or low points within the containment.  These sumps facilitate the detection and timely 15 

removal of accumulated liquids from within secondary containment systems. 
 
All underground or in-ground tanks and ancillary equipment systems are designed such that 
leaks are detected by automatic engineering controls.  These leak detection systems are 
designed as built-in systems that operate continuously.  These leak detection systems are also 20 

designed to provide a visual and/or audible alarm to ensure that the potential leak is recognized 
in a timely manner so that it can be addressed through the appropriate management 
procedures.  The leak detection systems for underground or in-ground tanks and ancillary 
equipment systems may consist of one or more of the following types: 
 25 

• a loss of vacuum sensor on the interstitial space of a double-walled tank; 

• a liquid detection cable or probe within the interstitial space of a double-walled 
tank; 

• a liquid detection probe or cable within an in-ground ancillary equipment 
secondary containment device or outer containment pipe; or 30 

• an equivalent device or method capable of providing continuous leak detection 
monitoring and timely annunciation, alarm or automatic shutdown. 

 
Plans, sections and details which depict the leak detection features of the secondary 
containment systems for each of the tank management units at the Facility are provided in the 35 

Engineering Drawings in Appendix D-1 to Section D of this Application. 
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Any exceptions to the general design features of leak detection systems are described in the 
unit-specific tank system descriptions in Subsection D-2-5 of this Application. 

D-2-2f   Design Considerations for Ignitable, Reactive or Incompatible Wastes 

Each of the units at the Facility in which ignitable or reactive hazardous wastes are stored 
and/or treated in tanks is designed to enable the management of these wastes in accordance 5 

with the applicable requirements of 40 CFR 264.17, 264.198 and ADEM Administrative Code 
Rules 335-14-5-.02(8) and 335-14-5.10(9). 
 
All tanks at the Facility in which ignitable or reactive hazardous wastes are stored and/or treated 
are located to comply with the requirements for the maintenance of protective distances 10 

between the tank(s) and any public ways, streets, alleys, or adjoining property that can be built 
upon as defined by the NFPA-30, Flammable and Combustible Liquids Code.  The locations of 
all tank management units at the Facility are indicated in Drawing No. 0100-020-001, Facility 
Layout, which is located in the Engineering Drawings in Appendix D-1 to Section D of this 
Application. 15 

 
Other features utilized in the design of tanks in which ignitable or reactive hazardous wastes are 
stored and/or treated consider and address the necessity to take precautions to prevent the 
accidental ignition or reaction of ignitable or reactive wastes.  The design of these tank systems 
include, but are not limited to, the following special features: 20 

 

• located to maintain adequate protective distances from fixed sources of ignition 
such as open flames, hot surfaces or excessive radiant heat in accordance with 
the applicable portions of NFPA-30; 

• protection from ignition due to static discharges in accordance with NFPA-30, 25 

including tank grounding and the use of anti-static inlets (i.e., dip tubes); 

• protection from ignition due to electrical sparks or discharges through the use of 
appropriately rated electrical equipment in accordance with NFPA-70; 

• minimization of the risk of ignition of vapors in tanks and vent lines through the use 
of inert gas blanketing on proposed tank systems in which ignitable hazardous 30 

wastes are managed; 

• minimization of the potential for the advancement of a flame front through the use 
of strategically located flame arresters on tank systems in which ignitable 
hazardous wastes are managed in accordance with the applicable requirements of 
NFPA and API; 35 

• minimization of the spread of and damage caused by fires involving tanks in which 
ignitable hazardous wastes are managed through the use of tank shell and/or leg 
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fire sprinkler system(s) and through the ability to provide protection of exposures, 
in accordance with the applicable requirements of NFPA and FM Data Sheet 7-88; 
and 

• protection from the accumulation of ignitable vapors within the area by venting of 
the tanks and tanker loading stations through a closed vent system to an air 5 

pollution control device or system. 

 
Each of the units at the Facility in which incompatible hazardous wastes are stored and/or 
treated in tanks is designed to enable the management of these wastes in accordance with 40 
CFR 264.17, 264.199 and ADEM Administrative Code Rules 335-14-5-.02(8) and 10 

335-14-5.10(10).  Tank management units in which chemically incompatible hazardous wastes 
are managed are designed with segregated secondary containments which physically separate 
management areas by sloping floors or containment walls. 
 
Any additions or exceptions to the general design features for managing ignitable, reactive or 15 

incompatible hazardous wastes are described in the unit-specific tank system descriptions in 
Subsection D-2-5 of this Application. 

D-2-2g   Assessment of Tank System Designs 

In accordance with the applicable requirements of 40 CFR 264.192(a) and ADEM Administrative 
Code Rule 335-14-5-.10(3)(a), the Facility obtains an assessment of the design of each new 20 

tank system (i.e., tank system for which construction commenced after July 14, 1986) at the 
Facility in which hazardous wastes are managed.  These assessments are reviewed by an 
independent, qualified registered Alabama Professional Engineer and certified in accordance 
with 40 CFR 270.16(a) and ADEM Administrative Code Rule 335-14-8-.02(2)(d).  The 
certifications attest that the assessment of the design of the tank system demonstrates that the 25 

tank system foundation, structural supports, seams, connections, and pressure controls are 
adequate, and that the tanks have sufficient structural strength, compatibility with the wastes to 
be managed, and/or protection from corrosion so that they will not collapse, rupture or fail when 
properly installed, operated within the design limits, and properly inspected and maintained.  In 
accordance with the requirements of 40 CFR 264.192(g) and 40 CFR 270.16(a), and ADEM 30 

Administrative Code Rules 335-14-5-.10(3)(g) and 335-14-8-.02(7)(a), these design 
assessments and certifications for each current and proposed tank system at the Facility are 
included within the attachments to Appendix D-2-4 of Section D-2 of this Application. 
 
In accordance with the applicable requirements of 40 CFR 264.192(a) and ADEM Administrative 35 

Code Rule 335-14-5-.10(3)(a), the Facility also obtains an assessment and certification for the 
design of new tank systems in which hazardous waste are managed in accordance with 40 CFR 
262.34(a)(1)(ii) and ADEM Administrative Code Rule 335-14-3-.03(5)(a)1.(ii).  In accordance 
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with the requirements of 40 CFR 264.192(g) and 40 CFR 270.16(a), and ADEM Administrative 
Code Rules 335-14-5-.10(3)(g) and 335-14-8-.02(7)(a), a design assessment and certification 
for the 90-day generator accumulation tank system in Laboratory Tank Storage Unit 708 (Tank 
T-726), which is currently in service at the Facility, is maintained within the Facility Operating 
Record. 5 

D-2-2h   Minor Deviations from the Permit Design 

During final design and construction of proposed tank management units or alterations or 
expansions to existing tank management units, minor deviations may be required from the 
permit designs included within this Application.  Such deviations may be required to facilitate the 
final design and construction of the unit through adherence to standard design and construction 10 

practices and requirements so that the unit can serve its intended purpose.  The necessity for 
minor deviations from the permit designs of tank management units may stem from 
requirements within one or more of several categories such as the following: 
 

• to enable compliance with applicable codes, standards or regulations such as 15 

Building Codes, OSHA, or NFPA; 

• to aid in the constructability of the unit; 

• to allow for the substitution of equivalent or superior equipment; and/or 

• to allow for the substitution of equivalent or superior materials of construction. 

 20 

These deviations will not alter the intent of the permit design or functionality of the unit and will 
not compromise the ability to manage the unit as required by the regulations.  In addition, these 
deviations will not decrease the capacity of the secondary containment system for the unit as 
described in this Application and will not increase the amount of waste to be managed within the 
unit as described in this Application.  Any deviations from the designs contained within this 25 

Application that constitute a material or substantial alteration or addition to a permitted unit in 
accordance with 40 CFR 270.41(a)(1) and ADEM Administrative Code Rule 335-14-8-.04(2)(a)1 
will be submitted to the Department as a request for modification in accordance with the 
applicable portions of ADEM Administrative Code Rule 335-14-8-.04. 

D-2-3   General Management Practices 30 

Each of the units at the Facility in which hazardous wastes are stored and/or treated in tanks is 
managed in accordance with the applicable requirements of 40 CFR 264 Subpart J and ADEM 
Administrative Code Rule 335-14-5-.10.  While the management practices utilized within each 
tank storage and treatment unit are unique, certain management practices are common to all of 
the tank management units at the Facility.  These common management practices are 35 
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described in the following subsections.  Additional unit-specific management practices are 
provided for each unit in the subsections in Subsection D-2-5. 

D-2-3a   Types of Waste Managed in Tank Systems 

Wastes managed in tank systems at the Facility include virtually every type of hazardous waste 
listed or identified by 40 CFR Part 261 and ADEM Administrative Code Chapter 335-14-2, 5 

TSCA-regulated PCB wastes, and certain non-hazardous wastes.  With the exception of  
TSCA-regulated PCB waste, Tables C-1-1 and C-1-2 in Section C of this Application list the 
EPA waste codes for the hazardous wastes managed in tank systems at the Facility.  All EPA 
waste codes are listed in these tables due to the fact that EPA has determined that treatment 
residuals, wastewaters, dilute concentrations of hazardous waste constituents and mixtures of 10 

hazardous constituents in non-hazardous waste maintain, by virtue of the waste-derived from 
rule and mixture rule, their listed code(s) regardless of the concentration of hazardous 
constituents in the waste.  Treatment residues from wastes bearing the waste codes listed in 
Tables C-1-1 and C-1-2 will also be managed in accordance with the Permit and particularly the 
Waste Analysis Plan provided in Section C of this Application.  The physical characteristics of 15 

the types of waste managed in tanks at the Facility include free liquids, pumpable and 
non-pumpable semi-solids and sludge, solids, finely divided materials, shredded containers, and 
all varieties or combinations of these physical states. 

D-2-3b   Storage and Treatment Decisions 

After waste sampling, analyses and acceptance procedures are complete; a determination is 20 

made as to the most appropriate methods of managing the waste within tank systems at the 
Facility.  The procedures utilized in making this determination are outlined in the Waste Analysis 
Plan provided in Section C of this Application.  The physical and chemical characteristics of 
wastes are the primary factors which dictate whether a waste is managed in tank systems at the 
Facility.  Decisions regarding the treatment of wastes in tank systems also consider the 25 

compatibility of any treatment reagents and all by-products or residuals from the treatment 
process, as well as the compatibility of the waste with the materials of construction of the tank 
system.  All decisions regarding the storage and/or treatment of wastes in tank systems at the 
Facility are made in accordance with the requirements of the Waste Analysis Plan provided in 
Section C of this Application. 30 

D-2-3c   General Operating Practices and Procedures 

Tank systems at the Facility in which hazardous wastes are managed are operated in 
accordance with management practices and procedures necessary to comply with the 
applicable requirements of 40 CFR 264.194 and ADEM Administrative Code Rule  
335-14-5- .10(5).  These procedures and practices are taken as precautionary measures to 35 
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prevent the accidental over-fill or over-pressure of the tanks or failure of the tank or secondary 
containment systems. 
 
The management procedures and practices described in Subsections D-2-3b, d and e of the 
section prevent the placement of wastes or treatment reagents in a tank system which could 5 

cause the tank, ancillary equipment or secondary containment system to leak, rupture, 
experience an excessive rate of corrosion, or otherwise fail in a catastrophic manner. 
 
The Facility also utilizes practices and procedures to prevent the over-fill of tanks, prevent the 
overflow of secondary containment systems, prevent accidental spills outside of the secondary 10 

containment system, and minimize spills within the secondary containment system.  The 
procedures and practices include, but may not be limited to, the following: 
 

• the use of spill prevention measures such as check valves, dry disconnect 
couplings, drip pans, carboys or other similar devices during the transfer of 15 

wastes; 

• the monitoring of the engineering controls used to prevent tank over-filling such as 
the level sensing devices, high level alarms and automatic feed cutoff switches 
described in Subsection D-2-2b; 

• the maintenance of the tank level sensing devices and interlocks in proper working 20 

order; 

• the establishment of high level cut off set points such that the shut off of fill 
device(s) upon activation of the high (or high-high) level device occurs well before 
the tank is actually over-filled; 

• the monitoring of the engineering controls and/or the use of visual inspections to 25 

ensure that sufficient freeboard is maintained within open top tanks to prevent 
accidental over-filling; 

• the maintenance of a daily running record of the volume of wastes and reagents 
placed into and removed from each tank; 

• the supervision by a Facility operator of all transfers of waste and reagents to and 30 

from all tanks and tanker trucks in which hazardous wastes are managed; 

• the maintenance of the structural integrity of the secondary containment system to 
be free of cracks or gaps (i.e., cracks or openings that compromise the 
containment system as opposed to: 1) minor surface striations; 2) surface 
fractures covered and sealed by coatings; 3) cracks sealed with an appropriate 35 

sealant system; or 4) other such partial penetrations that do not compromise the 
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containment system), such that, in the unlikely event of a tank over-fill, the spilled 
material does not escape the secondary containment system; 

• the monitoring and maintenance of the secondary containment leak detection 
systems to detect spills of hazardous waste or accumulated liquids and ensure 
proper working order; and 5 

• the timely removal of accumulated liquids (e.g., precipitation) from secondary 
containment systems such that, in the unlikely event of a tank over-fill, adequate 
secondary containment capacity is available, and the spilled material does not 
escape the secondary containment system. 

 10 

Any additions or exceptions to these general management practices for the prevention of tank 
over-fills or releases from secondary containment systems are described in the unit-specific 
tank system descriptions in Subsection D-2-5 of this Application. 

D-2-3d   Special Practices for the Management of Ignitable and Reactive Wastes 

The Facility utilizes special management practices and procedures to comply with the applicable 15 

requirements of 40 CFR 264.17, 40 CFR 264.198 and ADEM Administrative Code Rules 
335-14-5-.02(8) and 335-14-5-.10(9) relative to the management of ignitable and reactive 
wastes in tank systems.  These procedures and practices are taken as precautionary measures 
to prevent the accidental ignition or reaction of ignitable or reactive wastes.  The tank(s) or tank 
systems in which ignitable or reactive hazardous wastes are managed are indicated in Appendix 20 

D-2-1 of this Application. 
 
In order to separate and protect ignitable and reactive wastes managed in tank systems from 
sources of ignition or reaction, no activities that may create a source of ignition will be permitted 
within or adjacent to tank management units in which ignitable or reactive wastes are stored or 25 

treated.  These precluded activities include, but are not limited to, the following: 
 

• smoking; 

• cutting or welding; 

• activities that may generate or cause open flames; 30 

• activities that may generate frictional heat; 

• activities that may generate static, electrical or mechanical sparks; 

• activities that may generate excessive radiant heat; 

• activities that may cause spontaneous ignition of the waste; and 

• other activities that may pose a potential source of ignition. 35 
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Warning signs such as "No Smoking", "No Welding", etc. are conspicuously posted at entrances 
into all tank management units in which ignitable or reactive wastes are managed.  When 
practical, maintenance activities which may require or generate sources of ignition are 
conducted a safe distance from all units in which ignitable or reactive hazardous wastes are 5 

managed in tank systems.  When it is not possible or practical to perform such activities outside 
the affected unit, the activity may be conducted within the unit only with the expressed, written 
permission of the Facility's Environmental, Health and Safety Manager (or designee).  All such 
activities performed within a unit in which ignitable or reactive wastes are managed in tanks are 
conducted in accordance with all applicable OSHA and NFPA standards. 10 

 
The precautions outlined in this subsection, in conjunction with the procedures and practices 
described in Subsection D-2-3b, are designed to prevent reactions of ignitable or reactive 
hazardous wastes which may: 
 15 

• generate heat or pressure in excess of the design rating of the tank system in 
which the wastes are managed; 

• generate fires, explosions or uncontrolled violent reactions; 

• generate uncontrolled toxic mists, fumes, dusts, or gases in excessive quantities 
or in quantities which pose an unreasonable risk of fire or explosion; 20 

• generate uncontrolled flammable fumes or gases in excessive quantities or in 
quantities which pose an unreasonable risk of fire or explosion; or 

• generate conditions which could damage the structural integrity of the tank system 
in which the wastes are managed. 

 25 

Any additions or exceptions to these general management practices for managing ignitable or 
reactive waste are described in the unit-specific tank system descriptions in Subsection D-2-5 of 
this Application. 

D-2-3e   Special Practices for the Management of Incompatible Wastes 

The Facility utilizes special management practices and procedures to comply with the applicable 30 

requirements of 40 CFR 264.17 and 40 CFR 264.199, and ADEM Administrative Code 
Rules 335-14-5-.02(8) and 335-14-5-.10(10) relative to the management of incompatible wastes 
in tank systems at the Facility.  These procedures and practices are taken as precautionary 
measures to prevent the accidental ignition or reaction of incompatible wastes. 
 35 

Prior to mixing wastes in tank systems, the compatibility of the wastes is assessed in 
accordance with the procedures outlined in the Waste Analysis Plan provided in Section C of 
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this Application.  This assessment will consider not only the compatibility of the waste with the 
current or previous contents of the tank(s), but also the compatibility of the waste with the 
materials of construction of the tank(s).  Based on the results from sampling and analysis and 
after acceptance procedures are completed, chemically incompatible wastes are placed only in 
tank systems that have segregated secondary containment areas.  In addition, wastes are 5 

placed only in tanks which previously held a compatible waste or in tanks which have been 
emptied and cleaned subsequent to the management of an incompatible waste.  Tank systems 
will be cleaned, and incompatible residues will be removed by processing a mutually compatible 
transition waste or other appropriate material through the tank.  All waste clean-out residues 
from the tanks and ancillary equipment will be collected and managed in accordance with the 10 

requirements for the waste codes associated with the waste removed.  Tank management units 
in which chemically incompatible hazardous wastes are managed are designed with segregated 
secondary containments which physically separate management areas by sloping floors or 
containment walls.  These segregated areas enable the storage and treatment of incompatible 
hazardous wastes within the same unit. 15 

 
The precautions outlined in this subsection, in conjunction with the procedures and practices 
described in Subsection D-2-3b, are designed to prevent reactions resulting from the 
management of incompatible hazardous wastes which may: 
 20 

• generate heat or pressure in excess of the design rating of the tank system in 
which the wastes are managed; 

• generate fires, explosions or uncontrolled violent reactions; 

• generate uncontrolled toxic mists, fumes, dusts, or gases in excessive quantities 
or in quantities which pose an unreasonable risk of fire or explosion; 25 

• generate uncontrolled flammable fumes or gases in excessive quantities or in 
quantities which pose an unreasonable risk of fire or explosion; or 

• generate conditions which could damage the structural integrity of the tank system 
in which the wastes are managed. 

 30 

Any additions or exceptions to these general management practices for managing incompatible 
wastes are described in the unit-specific tank system descriptions in Subsection D-2-5 of this 
Application. 

D-2-3f   Response to Leaks or Spills 

The management practices and procedures of this subsection are utilized to comply with the 35 

requirements of 40 CFR 264.196 and ADEM Administrative Code Rule 335-14-5-.10(7) for 
responding to leaks or spills of hazardous waste from tank systems at the Facility. 
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Upon the detection of a tank system or secondary containment system from which there has 
been a leak or spill, or which is determined to be unfit for its intended use, the Facility will 
implement the following management actions immediately (i.e., in as timely a manner as can 
reasonably and practicably be achieved regarding to the protection of human health and the 5 

environment): 
 

• the affected tank system and/or secondary containment system will be removed 
from service; 

• the flow of hazardous waste into the tank system and/or secondary containment 10 

system will be stopped; 

• waste will be removed from the tank system and/or secondary containment system 
as necessary to prevent further release of hazardous waste to the environment 
and to allow inspection of the system; 

• the tank system and/or secondary containment system will be inspected to 15 

determine the cause of the leak, spill, failure or release; 

• if a release from a secondary containment system has occurred, a visual 
inspection of the environs affected by the release will be conducted, and actions 
will be taken as necessary to prevent further migration of the released material to 
soils or surface waters and to remove any visible contamination from the affected 20 

soils or surface waters, and to conduct any necessary sampling and analysis of 
the affected soils or surface waters to demonstrate effective cleanup; 

• if the cause of the spill, leak, or release did not damage the integrity of the tank 
system or secondary containment system, the system will be returned to operation 
as soon as the release is removed and any necessary repairs are completed; 25 

• the Facility will obtain a certification from an independent, qualified, registered 
Alabama Professional Engineer, in accordance with ADEM Administrative Code 
Rule 335-14-8-.02(2)(d), that tank systems or secondary containment systems that 
have undergone major repairs are capable of managing hazardous waste without 
release for the duration of the systems’ intended life; and 30 

• if the spill, leak or release was caused by damage or caused damage to the 
integrity of the tank system or secondary containment system, such that the 
system is not repairable in accordance with the requirements of 40 CFR 
264.196(e) and ADEM Administrative Code Rule 335-14-5-.10(7)(e), the tank 
system will be closed in accordance with the applicable requirements described in 35 

Section I of this Application. 
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The certification of major repairs of tank systems as required by 40 CFR 264.196(f) and ADEM 
Administrative Code Rule 335-14-5-.10(7)(f) are maintained on file at the Facility.  
 
Upon the detection of a tank system or secondary containment system from which there has 
been a leak or spill, or which is determined to be unfit for use, the Facility will issue the following 5 

notifications and/or reports: 
 

• any release from a tank system or secondary containment system to the 
environment which is in excess of a quantity of one (1) pound or which has not 
been immediately contained and removed will be reported to the Department 10 

within 24 hours of its detection as required by 40 CFR 264.196(d)(1) and (2) and 
ADEM Administrative Code Rules 335-14-5-.10(7)(d)(1) and (2); 

• within 30 days of detection of a release to the environment from a tank system or 
secondary containment system, a report will be submitted to the Department which 
contains the following information as required by 40 CFR 264.196(d)(3) and ADEM 15 

Administrative Code Rule 335-14-5-.10(7)(d)(3): 

- likely route(s) of migration of the release; 

- characteristics of the surrounding soils; 

- results of any monitoring or sampling conducted in connection with the 
release (within 30 days or as soon as the results become available); 20 

- proximity of release to down-gradient drinking water sources, surface 
waters, and populated areas; and 

- description of response actions taken or planned; and 

• within seven (7) days of returning a tank or tank system to service after major 
repairs have been performed, the certification required by 40 CFR 264.196(f) and 25 

ADEM Administrative Code Rule 335-14-5-.10(7)(f) will be submitted to the 
Department. 

D-2-3g   Closure of Tank Systems 

The Facility will close the units or systems in which hazardous wastes are managed in tanks in 
accordance with the requirements of 40 CFR 264.197 and ADEM Administrative Code Rule 30 

335-14-5-.10(8).  The general and specific procedures that will be used in the closure of each 
tank system at the Facility are included in Section I of this Application. 

D-2-3h   Inspection of Tank Management Units 

The management practices and procedures of this subsection are utilized to comply with the 
requirements of 40 CFR 264.195 and ADEM Administrative Code Rule 335-14-5-.10(6) for 35 
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inspection of units at the Facility in which hazardous wastes are managed in tank systems.  All 
inspections of tank systems in which hazardous wastes are managed in tank systems will be 
performed in accordance with the Inspection Plan provided in Section F of this Application.  If a 
tank system is found to be leaking or unfit for service, the actions required by ADEM 
Administrative Code Rule 335-14-5-.10(7) will be initiated. 5 

 
The performance and results of these and other tank system inspections will be documented 
and maintained within the Facility's Operating Record in accordance with 40 CFR 264.195(d) 
and ADEM Administrative Code Rule 335-14-5-.10(6)(d). 
 10 

Any additions or exceptions to these general management practices for inspection of tank 
systems are described in the unit-specific tank system descriptions in Subsection D-2-5 of this 
Application, and in Section F of this Application. 

D-2-3i   Removal and Management of Liquids from Containments 

The design of the secondary containment for all aboveground and on-ground tank systems is 15 

such that any accumulation of liquids can be detected by visual inspection of the collection 
sumps or low points within the containment.  This type of design facilitates the inspection of the 
integrity of the sump as well as the detection of accumulated or standing liquids.  As described 
in Subsection D-2-2e of this Application, the detection of liquids in the secondary containments 
for underground and in-ground tanks is achieved via automatic engineered controls.  The 20 

detection of liquids within the secondary containments for underground and in-ground tanks 
may result in the removal of the tank from service in accordance with the requirements of 40 
CFR 264.196 and ADEM Administrative Code Rule 335-14-5-.10(7) for further inspection and 
repair of the tank or leak detection system. 
 25 

Secondary containment system sumps will be inspected for accumulated liquids at least once 
each operating day, and, in accordance with the requirements of 40 CFR 264.193(c)(4) and 
ADEM Administrative Code Rule 335-14-5-.10(4)(c)4., any standing liquids detected in the 
sumps will be removed in a timely manner (i.e., within 24 hours after detection or as soon as 
practicable).  The source of all accumulated liquids will be identified as either hazardous waste 30 

from a spill or leak, rainwater contaminated with hazardous waste, or uncontaminated rainwater. 
 
If the accumulated liquids are determined to be hazardous waste from a spill or leak, or 
rainwater contaminated with hazardous waste, the liquids will either be pumped into an 
appropriate tank within the unit, a tanker, or a smaller container, or will be transferred to Unit 35 

1400 via the site pipe chase.  If quantities of accumulated liquids are relatively insignificant and 
cannot be removed with a pump, the accumulated liquids may be absorbed and containerized in 
accordance with the Waste Analysis Plan (Section C).  These containerized liquids or solids 
removed from the secondary containment for a unit in which hazardous waste is managed in 



SectionD-2Text.docx Section D-2 Revision 5.0 
    Page 24  

tanks will be properly managed (i.e., managed as a Facility generated waste, characterized 
based on knowledge of the waste that it contacted or characterized by other procedures as 
described in the Waste Analysis Plan). 
 
Liquids accumulated within the secondary containment for a unit in which hazardous waste is 5 

managed in tanks may be determined to be rainwater uncontaminated with hazardous waste 
only if all of the following conditions are met: 
 

• the liquids are known to be the result of precipitation; 

• there has not been a spill or leak of hazardous waste within the containment since 10 

accumulated liquids were last removed from the containment; 

• no sheen is present on the surface of the liquid; and 

• there is no visual or other indication of contamination. 

 
If the accumulated liquids are determined to be uncontaminated rainwater, they will be pumped 15 

to the outside of the secondary containment system in accordance with the provisions of the 
Facility's NPDES permit. 

D-2-3j   Installation of Tank Management Systems 

The Facility ensures that proper procedures are used for handling tank system components and 
ancillary equipment to prevent damage during installation.  Prior to placing any tank system or 20 

component in hazardous waste service, an independent, qualified installation inspector or an 
independent, qualified, registered Alabama Professional Engineer, in accordance with ADEM 
Administrative Code Rule 335-14-8-.02(2)(d), will inspect the tank system and ancillary 
equipment in regard to the following conditions: 
 25 

• weld breaks in tanks, piping or other ancillary components; 

• punctures in tanks, piping or other ancillary components; 

• scrapes of internal and external protective coatings on tanks; 

• cracks in tanks, piping or other ancillary components; 

• corrosion of tanks, piping or other ancillary components; 30 

• proper installation of piping and support for ancillary equipment to protect against 
physical damage or excessive stress due to settlement, vibration, expansion or 
contraction in accordance with an appropriate, recognized national standard such 
as ANSI B31.3 and the tank system design; 

• proper installation of tank level controls in accordance with the tank system design; 35 
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• proper installation of tank pressure controls in accordance with the tank system 
design; 

• proper installation and functionality of automatic feed cut offs in accordance with 
the tank system design; 

• proper installation and functionality of leak detection systems in accordance with 5 

the tank system design; 

• proper dimensions of secondary containment systems in accordance with the tank 
system design; 

• proper installation of secondary containment concrete coating system(s) in 
accordance with Appendix D-1-3 of this Application; 10 

• proper placement of waterstops in concrete joints within the secondary 
containment system; 

• integrity of the concrete secondary containment concrete system regarding the 
presence of leakable cracks or gaps (i.e., cracks or openings that compromise the 
containment system as opposed to: 1) minor surface striations; 2) surface 15 

fractures covered and sealed by coatings; 3) cracks sealed with an appropriate 
sealant system; or 4) other such partial penetrations that do not compromise the 
containment system); 

• proper installation of cathodic protection systems and test apparatus; 

• proper installation of the backfill material for tank systems or components that are 20 

placed underground in accordance with the tank system design; 

• other structural damage or inadequate construction/installation of tanks, piping or 
other ancillary components. 

 
All discrepancies, damage, or other inadequacies discovered during the installation inspection 25 

of tank systems will be corrected, repaired, or replaced prior to placing the tank system in 
hazardous waste service. 
 
In addition to the inspections outlined above, all tanks and ancillary equipment will be tested for 
tightness in accordance with an appropriate, recognized national standard such as API-650 or 30 

ANSI B31.1 prior to being placed in hazardous waste service.  If a tank system or ancillary 
component fails to meet the requirements of the tightness testing, the system or component(s) 
will be repaired to correct the source of the breach of integrity prior to being placed in hazardous 
waste service. 
 35 

In accordance with the applicable requirements of 40 CFR 264.192(b) through (f) and ADEM 
Administrative Code Rules 335-14-5-.10(3)(b) through (f), the Facility obtains an assessment 
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and certification for the installation of tank systems for which construction commenced after July 
14, 1986 in which hazardous wastes are managed.  In accordance with the requirements of 40 
CFR 264.192(g) and ADEM Administrative Code Rule 335-14-5-.10(3)(g), installation 
assessments and certifications for the following tank systems, which have been previously 
installed and are currently in service at the Facility, are maintained within the Facility Operating 5 

Record: 
 

• Tank T-520 in Container & Tank Management Unit 520; 

• Tank T-725 in Laboratory Tank Storage Unit 708; 

• Tanks T-901 through T-904 in Wheel Wash & Tank Storage Unit 900; 10 

• Tanks T-1201A and T-1202A in Containment Building/Container & Tank 
Management Unit 1200A; 

• Tanks T-1405 through T-1420 in Tank Management Unit 1400; and 

• Tank T-A and Tanks T-1701,T-1702, T-1703 and T-1704 in Leachate Tank 
Storage Units 1700A, B & C. 15 

 
 
In accordance with the applicable requirements of 40 CFR 264.192(b) through (f) and ADEM 
Administrative Code Rules 335-14-5-.10(3)(b) through (f), the Facility also obtains an 
assessment and certification for the installation of new tank systems in which hazardous wastes 20 

are managed in accordance with 40 CFR 262.34(a)(1)(ii) and ADEM Administrative Code Rule 
335-14-3-.03(5)(a)1.(ii).  In accordance with the requirements of 40 CFR 264.192(g) and ADEM 
Administrative Code Rule 335-14-5-.10(3)(g), an installation assessment and certification for the 
90-day generator accumulation tank system in Laboratory Tank Storage Unit 708 (Tank T-726), 
which is currently in service at the Facility, is maintained within the Facility Operating Record. 25 

D-2-3k   Recordkeeping for Wastes Managed in Tank Systems 

In accordance with the requirements of 40 CFR 264.73(b)(1) and ADEM Administrative Code 
Rule 335-14-5-.05(4)(b)1., the Facility maintains within the Facility Operating Record a 
description and quantity of each hazardous waste managed in tank systems, and the method(s) 
and date(s) of treatment, storage, or disposal.  In accordance with the requirements of 40 CFR 30 

264.73(b)(2) and ADEM Administrative Code Rule 335-14-5-.05(4)(b)2., the Facility also 
maintains within the Facility Operating Record a description and quantity of hazardous waste 
transferred into and out of each of the tank system management units at the Facility. 
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D-2-4   General Description of Treatment in Tank Systems 

This subsection provides general information regarding the types of waste treatment that are 
conducted in tank systems at the Facility.  Although the specifics of treatment in tank systems in 
each unit are unique, certain types of treatment are performed in the same general manner in 
many of the tank systems at the Facility.  Supplemental information regarding the treatment of 5 

wastes in tank systems is provided as necessary in the unit-specific descriptions provided in 
Subsection D-2-5. 

D-2-4a   Types and Quantities of Waste Treated in Tank Systems 

The types of waste that are treated in each tank system at the Facility are indicated by general 
hazard class in Appendix D-2-1 of this Application.  As shown in this Appendix D-2-1, each tank 10 

or tank system is designed to accommodate the storage and/or treatment of a broad range of 
wastes within the various hazard classes.  Tables C-1-1 and C-1-2 in Section C of this 
Application list the EPA waste codes that are treated in tank systems at the Facility.  All waste 
codes are listed in these tables due to the fact that EPA has determined that treatment 
residuals, wastewaters, dilute concentrations of hazardous waste constituents, and mixtures of 15 

hazardous constituents in non-hazardous waste maintain, by virtue of the derived-from rule and 
mixture rule, their listed code(s) regardless of the concentration of hazardous constituents in the 
waste.  Therefore, specific waste code groupings for each of the tank management systems 
cannot be assembled. 
 20 

Within the unit-specific information on tank systems provided in Subsection D-2-5 of this 
Application, the estimated design capacities for treatment in the tank systems are provided.  
These rates are based on wastes received for treatment and may be expressed in time units of 
minutes, hours, days, weeks, months, or years.  However, due to the wide variety of physical 
characteristics of wastes managed, instantaneous treatment capacities will vary and may 25 

exceed the stated capacities.  Thus, all units of treatment capacity provided within this 
Application are implied to be average, annualized totals equated to the specific time units 
expressed within any description in this section.  Units of measure normally associated with 
liquids, such as gallons, may also be used to express the equivalent volume of solids.  Likewise, 
units of measure normally associated with solids, such as cubic feet or cubic yards, may also be 30 

used to express the equivalent volume of liquids. 

D-2-4b   Description of Treatment Processes Performed in Tank Systems 

Hazardous wastes are treated in tank systems in five units at the Facility (i.e., all tank 
management units except for Laboratory Tank Storage Unit 708 and Leachate Tank Storage 
Units 1700A, B & C (which are used solely for storage)).  The treatment of hazardous waste in 35 

tank systems at the Facility includes the following processes: 
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TANK TREATMENT PROCESSES (T01)  SPECIFIC HANDLING CODES 
 

A. Chemical Treatment Processes 

1. Chemical fixation     T21 

2. Chemical oxidation     T22 5 

3. Chemical precipitation    T23 

4. Chemical reduction     T24 

5. Chlorination      T25 

6. Cyanide destruction     T27 

7. Degradation      T28 10 

8. Detoxification      T29 

9. Neutralization     T31 

10. Other 

a. Extraction (Washing)    T34 

b. Immobilization (Microencapsulation)  T34 15 

B. Physical Treatment Processes 

1.  Separation of components 

a. Centrifugation     T35 

b. Clarification     T36 

c. Coagulation     T37 20 

d. Decanting     T38 

e. Microencapsulation    T39 

f. Filtration     T40 

g. Flocculation     T41 

h. Sedimentation     T44 25 

i. Thickening     T45 

j. Other 

(i) Extraction (Abrasive Blasting) T47 

(ii) Extraction (Scarification)  T47 

(iii) Extraction (Spalling)   T47 30 
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(iv) Extraction (Vibratory Finishing) T47 

(v) Extraction (Pressure Washing) T47 

(vi) Size Reduction (Shredding)  T47 

(vii) Encapsulation (Sealing)  T47 

(viii) Screening    T47 5 

2.  Removal of Specific Components 

a. Activated carbon    T49 

b. Blending     T50 

c. Leaching     T59 

C.  Biological Treatment 10 

1.  Activated sludge     T67 

2.  Aerobic tank      T69 

3.  Other (Anaerobic tank)    T77 

 
Treatment in tank systems may be accomplished through a number of processes applicable to a 15 

particular waste depending on the physical and chemical characteristics of the specific waste 
stream.  Under most normal conditions, a particular waste requires only one type of treatment, 
with portions of the waste treatment residuals directed for further treatment as appropriate.  
However, in some cases it may be necessary to utilize one or more of the treatment processes 
identified above in order to provide the necessary and appropriate treatment of a particular 20 

waste.  The necessary processes for treatment of wastes in tank systems, such as compatibility 
evaluations and treatability evaluations, are described in Subsection D-2-3 and in the Waste 
Analysis Plan in Section C of this Application.  Within any of the tank management units, certain 
basic treatment functions such as decanting, bulking, blending, mixing, phase and component 
separation, etc. may be performed.  Descriptions of these basic treatment functions are 25 

provided in the following subsections.  Unit-specific treatment processes are provided within the 
descriptions of each tank system management unit in Subsection D-2-5. 

D-2-4b(1)   Phase Separation, Component Separation and Decanting in Tank Systems 

D-2-4b(1)(a)   Description of Process 

Phase separation, component separation, and decanting describe any process by which a 30 

waste mixture is separated into components, layers, or phases by physical means. Certain 
wastes may stratify into fairly distinct layers of separate components or phases.  The withdrawal 
and separation of these layers and phases is designed to provide components which are more 
amenable to subsequent treatment or recovery than is the composite mixture.  Multi-layered 



SectionD-2Text.docx Section D-2 Revision 5.0 
    Page 30  

wastes are particularly amenable to phase separation.  Within tank systems this process is 
primarily achieved through the identification of separate layers or phases via sight glass 
inspection and/or sampling and the subsequent removal of the layer or phase through isolation 
and pumping. 
 5 

Separated or decanted liquids, sludges, or semi-solid fractions are most often pumped into 
another tank of similar, compatible material but can also be pumped into a container for transfer 
to another unit on-site or to off-site reclamation or treatment facilities.  The phase and 
component separation processes may be conducted in all organic and inorganic tank treatment 
systems, including the neutralization/detoxification systems. 10 

 
Although the phase and component separation processes are most often applicable to liquids, 
sludges or semi-solid wastes, the separation process may also be applied to wastes that are 
solid.  For example, large solids or debris may be removed from a tank of predominantly smaller 
solids and placed in a separate tank or container.  The separation of solids may also be 15 

performed using screens or other mechanical devices. 

D-2-4b(1)(b)   Types of Waste Amenable to Phase and Component Separation 

Practically all types of liquid, semi-solid, and solid wastes and mixtures thereof are amenable to 
phase and component separation.  The actual types of waste considered for separation will 
depend on the type of subsequent treatment, recovery or disposal required.  For example, 20 

organic wastes may be separated for solvent recovery, with the unrecoverable residuals 
destined for off-site incineration.  Inorganic wastes may be separated for subsequent 
stabilization, treatment as debris, direct disposal or transfer off-site for subsequent 
management. 

D-2-4b(2)   Blending, Mixing and Bulking in Tank Systems 25 

D-2-4b(2)(a)   Description of Process 

Blending, mixing, and bulking describe any process in which wastes are combined by physical 
means.  The combining of wastes is designed to provide a final mixture which is more amenable 
to subsequent treatment or recovery than are the individual wastes.  The process involves 
blending or mixing two or more wastes, or a waste and reagents, at prescribed ratios to obtain a 30 

final mixture that exhibits the desired physical and/or chemical characteristics.  The process is 
accomplished in tank systems by pumping, pouring, conveying or otherwise adding one or more 
waste streams and/or reagents into a tank while mixing is provided by an agitator, backhoe, 
shredder or other physical means.  Bulking of waste in tank systems primarily refers to the 
combining of waste streams to achieve a sufficient quantity of waste to enable efficient 35 

treatment via subsequent processes.  Bulking may be performed with or without the aid of 
mechanical mixing devices, and pretreatment reagents may or may not be employed. 
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Although most wastes to be blended, mixed, or bulked will be liquids, semi-solids, or sludges, 
waste solids may also be subject to this type of processing in units in which the appropriate 
equipment is available.  Blending, mixing, and bulking may be performed in all organic and 
inorganic tank treatment systems, including the neutralization/detoxification systems. 5 

D-2-4b(2)(b)   Types of Waste Amenable to Blending, Mixing and Bulking 

Practically all types of liquid, semi-solid and solid waste and mixtures thereof may be blended, 
mixed or bulked provided they conform to the requirements of the Waste Analysis Plan (Section 
C).  The actual types of waste considered for blending, mixing or bulking depend on the type of 
subsequent treatment, recovery or disposal required.  For example, organic wastes may be 10 

blended for off-site incineration.  Inorganic wastes may be mixed or bulked to accommodate 
subsequent stabilization, treatment as debris, direct disposal or transfer for off-site 
management. 

D-2-5   Unit-Specific Information 

The following subsections provide a description of the unique design features and the 15 

management practices utilized in each of the units in which hazardous wastes are managed in 
tank systems.  The general design features and management practices described in Sections 
D-2-2 and D-2-3, respectively, apply to each of these units, except as noted.  Specific 
information regarding the design and function of each tank and tank system at the Facility is 
summarized in Appendix D-2-1 of this Application. The information provided in Appendix D-2-1 20 

shall be referenced throughout Subsection D-2-5.  Appendix D-2-1 of this Application includes 
the following information: 
 

• Tank Identification No. and Unit No.; 

• regulatory function of tank (i.e., storage/treatment/generator); 25 

• type of waste managed in tank (i.e., ignitable, corrosive, reactive, toxicity 
characteristic, acute hazardous, toxic); 

• tank service date; 

• type of leak detection (i.e., visual, slotted base, double-wall, etc.); 

• Design Code(s) (i.e., API-620, API-650, ASTM-D3299, ASME RTP-1, etc.); 30 

• tank materials of construction/internal coatings (i.e., carbon steel, fiberglass 
reinforced plastic (FRP), etc.); 

• tank configuration (i.e., vertical, horizontal, cone bottom, etc.); 

• tank diameter or tank length; 
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• tank shell length or tank height; 

• tank bottom cone or dish depth or tank width; 

• total permitted capacity of each tank; 

• total permitted capacity of all tanks in each unit; and 

• maximum design specific gravity of waste to be managed within each tank. 5 

 
In addition, information regarding the shell thicknesses of each tank at the Facility is 
summarized in Appendix D-2-3 of this Application. The tank information contained in Appendix 
D-2-3 shall be referenced throughout Subsection D-2-5.  Appendix D-2-3 of this Application 
includes the following information for each tank or group of tanks at the Facility: 10 

 

• the design minimum corrosion allowance of each shell course, the roof, cone and 
bottom as specified by the user; 

• the minimum thickness of each shell course, the roof, cone and bottom, not 
including the design minimum corrosion allowance, as calculated to meet 15 

structural requirements per the design code; 

• the minimum thickness of each shell course, the roof, cone and bottom, not 
including the design minimum corrosion allowance, as specified in the design 
code; 

• the minimum thickness of each shell course, the roof, cone and bottom, including 20 

the design minimum corrosion allowance, as specified by the user; and 

• the allowable service life corrosion relative to the design code structural 
requirements. 

 
Other tank system design features are included on the Piping and Instrumentation Diagrams, 25 

Tank Layouts, Tank System Sections and Tank System Details in the Engineering Drawings for 
each unit, which are located in Appendix D-1 to Section D of this Application. 
 
A design assessment and certification attesting to the structural integrity and suitability for 
managing hazardous waste in each of the tanks at the Facility is included within the 30 

attachments in Appendix D-2-4 of this Application.  These assessments include a Tank Design 
Data Sheet for each tank and the supporting documentation and calculations to demonstrate the 
adequacy of the tank materials, structural components and foundations. 
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D-2-5a   Container & Tank Management Unit 520 

Unit 520 is located just south of Unit 603 at the Facility. Unit 520 consists of one (1) tank and 
one (1) associated bulk container storage and loading/unloading station.  The primary function 
of Unit 520 is to enable the blending, mixing, and/or bulking of organic waste liquids for loading 
and subsequent transfer off-site for solvent recovery, energy recovery, incineration, or other 5 

appropriate treatment. 
 
The following Engineering Drawings for Unit 520 are located in Appendix D-1 to Section D of 
this Application: 
 10 

• Drawing No. 0520-010-001   Container & Tank Management Unit 520 - P&ID; 

• Drawing No. 0520-020-001   Container & Tank Management Unit 520 - Plan View; 

• Drawing No. 0520-030-001   Container & Tank Management Unit 520 - Sections; 
and 

• Drawing No. 0520-040-001   Container & Tank Management Unit 520 - Details. 15 

 
Unit 520 consists of the bulk container storage and loading/unloading station (Containment Area 
1) and the tank management area (Containment Area 2).  The design and management of the 
bulk container storage and loading/unloading station is described in Section D-1 of this 
Application. 20 

D-2-5a(1)   Types and Quantities of Wastes Managed in the Tank in Unit 520 

The types of wastes managed in Tank T-520 within Unit 520 will primarily be ignitable wastes.  
However, due to the derived-from and mixture rules, virtually all types of hazardous wastes 
listed and identified in 40 CFR Part 261 and ADEM Administrative Code Chapter 335-14-2, 
except for corrosive and reactive wastes, may be managed in the T-520 tank system as shown 25 

in Appendix D-2-1 of this Application.  In addition, non-hazardous wastes and treatment 
residues from listed wastes may also be managed in Tank T-520. 
 
The total capacity for storage in tanks (S02) in Unit 520 is indicated in Appendix D-2-1 of this 
Application.  The design capacity for treatment in tanks (T01) in Unit 520 is 50,000 gallons per 30 

day of blending, mixing, bulking, etc., excluding transfers between tanks and containers. 

D-2-5a(2)   Design of Unit 520 

The design of Tank T-520 within Unit 520 is in accordance with the general design features for 
aboveground tanks in which ignitable wastes are managed as described in Subsection D-2-2.  
The design of Tank T-520 also facilitates and enables adherence to the general management 35 
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practices and procedures for aboveground tanks in which ignitable wastes are managed as 
described in Subsection D-2-3.  Specific design features for Tank T-520 are provided in 
Appendices D-2-1 and D-2-3.  The design assessment and certification for Tank T-520 is 
provided in Appendix D-2-4.  The installation assessment and certification for Tank T-520 is 
maintained within the Facility Operating Record. 5 

 
Tank T-520 is located within Containment Area 2 of Unit 520.  As shown in Drawing Nos. 
0520-020-001, 0520-030-001, and 0520-040-001, the design of the secondary containment 
system for Containment Area 2 of Unit 520 is in accordance with the general design features 
described in Subsection D-2-2.  The secondary containment system for Containment Area 2 is 10 

equipped with a roof to minimize the volume of rainfall that will collect within the unit; however, 
the containment area does not have sidewalls and there is an open portion of the roof 
surrounding the outer perimeter of Tank T-520.  Therefore, rainfall accumulation is accounted 
for through the roof opening and via blow-in from the sides of the structure in the secondary 
containment calculations.  The calculations of secondary containment capacity for Containment 15 

Area 2 of Unit 520 are provided in Appendix D-2-2 of this Application. 

D-2-5a(3)   Management of Unit 520 

The management practices and procedures utilized in Unit 520 are in accordance with the 
general management practices and procedures for aboveground tanks in which ignitable wastes 
are managed as described in Subsection D-2-3. 20 

D-2-5a(4)   Treatment of Wastes in Unit 520 

The treatment of wastes in Unit 520 consists primarily of the blending, mixing, and bulking of 
ignitable and other organic liquids accumulated and transferred from other units on-site.  As 
shown in the Drawing No. 0520-010-001, the design of Tank T-520 and associated ancillary 
equipment facilitates the safe and efficient storage and treatment of waste in Unit 520.  25 

Treatment of wastes in Tank T-520 via blending, mixing or bulking is facilitated by the agitator 
and side sample manifold provided.  In addition, the arrangement of the pump and piping 
system enables the receipt of waste from the Unit 604 decant station, the recirculation of waste 
through T-520, and the transfer of wastes between T-520 and tankers located within the Bulk 
Container Storage and Loading/Unloading Station.  Upon verification confirming that the desired 30 

treatment has been obtained, wastes are transferred to a tanker truck for shipment off-site. 

D-2-5b   Container & Tank Management Unit 600 

Unit 600 is located adjacent to and within the same building as Unit 604 at the Facility.  The tank 
system in this unit is located in Containment Area 3 of Unit 600 and consists of three storage 
tanks (T-634, T-635, and T-636) and ancillary equipment and an associated tanker 35 

loading/unloading station located inside the building.  The primary function of the tank system in 
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Unit 600 is to provide adequate capacity to accumulate and store solvents used as PCB 
transformer flush agents, to receive liquids decanted from containers in Unit 604, and to provide 
a system for the transfer of these liquids to tanker trucks for shipment solvent recovery, energy 
recovery, incineration, or other appropriate treatment. 
 5 

The following Engineering Drawings for Unit 600 are located in Appendix D-1 to Section D of 
this Application: 
 

• Drawing No. 0600-010-001   Tank Management Unit 600 - P&ID; 

• Drawing No. 0600-020-001   Tank Management Unit 600 - Plan View; 10 

• Drawing No. 0600-030-001   Tank Management Unit 600 - Sections; 

• Drawing No. 0600-030-002   Tank Management Unit 600 - Sections; and 

• Drawing No. 0600-040-001   Tank Management Unit 600 - Details. 

 

D-2-5b(1)   Types and Quantities of Wastes Managed in Unit 600 15 

Tanks T-634, T-635, and T-636 are primarily used to store combustible rinsates and flush 
materials in Unit 600.  However, due to the derived-from and mixture rules, virtually all types of 
hazardous wastes listed and identified in 40 CFR Part 261 and ADEM Administrative Code 
Chapter 335-14-2, except for corrosive and reactive wastes, and including TSCA-regulated PCB 
wastes may be managed in Tanks T-634, T-635, and T-636 as shown in Appendix D-2-1 of this 20 

Application. 
 
The total capacity for storage in tanks (S02) in Unit 600 is indicated in Appendix D-2-1 of this 
Application.  The quantity of wastes processed in this tank storage unit varies depending on the 
quantity of containerized wastes received, the proportion of decantable free liquids contained in 25 

these wastes, and the quantity of PCB transformers processed within a given period of time.  
The design capacity for treatment in tanks (T01) in Unit 600 is 60,000 gallons per day of 
blending, mixing, bulking, phase separation, etc., excluding transfers between tanks and 
containers and transfers between tanks. 

D-2-5b(2)   Design of Unit 600 30 

The design of the tank system in Unit 600 is in accordance with the general design features for 
aboveground tanks in which ignitable wastes are managed as described in Subsection D-2-2, 
with the exceptions noted below.  The design of the tanks in Unit 600 also facilitates and 
enables adherence to the general management practices and procedures for aboveground 
tanks in which ignitable wastes are managed as described in Subsection D-2-3.  Specific design 35 
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features for Tanks T-634, T-635 and T-636 are provided in Appendices D-2-1 and D-2-3.  The 
design assessment and certification for Tanks T-634, T-635, and T-636 is provided in Appendix 
D-2-4 of this Application. 
 
Tanks T-634, T-635, and T-636 are located within Containment Area 3 of Unit 600.  As shown in 5 

Drawing Nos. 0600-020-001, 0600-030-001, 0600-030-002 and 0600-040-001, the design of the 
secondary containment system for Containment Area 3 of Unit 600 is in accordance with the 
general design features described in Subsection D-2-2. Containment Area 3 is located within a 
building to facilitate the processing of PCB transformers.  Although the piping between Unit 604 
and the tanks in Unit 600 is located within a secondary containment system, double-walled 10 

piping is used to minimize the potential for mixing of incompatibles should the primary carrier 
pipe leak or fail.  Since Containment Area 3 is enclosed within a building, rainfall allowance is 
neglected in the secondary containment calculations.  The calculations of secondary 
containment capacity for Containment Area 3 of Unit 600 are provided in Appendix D-2-2 of this 
Application. 15 

D-2-5b(3)   Management of Unit 600 

The management practices and procedures utilized in Unit 600 are in accordance with the 
general management practices and procedures for aboveground tanks in which ignitable wastes 
are managed as described in Subsection D-2-3.  In addition, the management practices and 
procedures required to comply with the standards for storage of TSCA waste are utilized. 20 

D-2-5b(4)  Treatment of Wastes in Unit 600 

The treatment of wastes in Unit 600 consists primarily of the blending, mixing and bulking of 
ignitable and other organic liquids generated from the decanting of containers in Unit 604 or 
from the flushing of PCB transformers in Unit 600.  As shown in Drawing No. 0600-010-001, the 
T-634, T-635, and T-636 tank system and associated ancillary equipment facilitate the safe and 25 

efficient storage and treatment of waste in Unit 600.  The arrangement of the pumps and piping 
system within Unit 600 enables the decanting of waste into any of the three tanks and the 
transfer of wastes between any of the tanks and tankers located within Unit 600. 

D-2-5c   Organic Container & Tank Management Unit 703 

Unit 703 is located adjacent to the northeast corner of Unit 700.  All tanks and ancillary 30 

equipment have been removed, only the secondary containment area remains. This unit is 
inactive.   

D-2-5d   Laboratory Tank Storage Unit 708 

Unit 708 tank systems are located just east of Unit 707/708 as shown on 
Drawing No. 0100-020-001 in Appendix D-1 to Section D of this Application.  The Unit 708 tank 35 
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system consists of one storage tank (T-725), one accumulation tank (T-726, which is a 90-day 
generator tank that does not require a permit), and the ancillary equipment for waste collection, 
transfer, and removal, and for leak detection.  The primary function of Tank T-725 is to collect 
and store miscellaneous diluted organic and acidic washwater wastes generated during the 
operation of the laboratory.  After storage in Tank T-725, these wastes are transferred to Tank 5 

T-726 or directly into tanker trucks for transfer to other units on-site.  Tank T-726 is used to 
receive and accumulate wastes from Tank T-725, and is operated as a 90-day generator 
accumulation tank in accordance with the applicable requirements of 40 CFR 262.34(a)(1)(ii) 
and ADEM Administrative Code Rule 335-14-3-.03(5)(a)1.(ii).  Wastes are transferred from 
Tank T-726 into tanker trucks for transfer to other units on-site. 10 

 
The following Engineering Drawings for Unit 708 are located in Appendix D-1 to Section D of 
this Application: 
 

• Drawing No. 0708-010-001   Laboratory Tank Storage Unit 708 - P&ID; and 15 

• Drawing No. 0708-020-001   Laboratory Tank Storage Unit 708 - Piping Layout & 
Tank Details. 

 

D-2-5d(1)   Types and Quantities Of Wastes Managed in Unit 708 

Due to the nature of the operations conducted in the laboratory, virtually all types of hazardous 20 

wastes listed and identified in 40 CFR Part 261 and ADEM Administrative Code Chapter 
335-14-2, except for ignitable wastes, may be managed in the Unit 708 tank systems as 
indicated in Appendix D-2-1 of this Application. 
 
The total capacity for storage in tanks (S02) in Unit 708 is indicated in Appendix D-2-1 of this 25 

Application.  Treatment of waste does not occur within Tank T-725, excluding transfers between 
tanks and containers and transfers between tanks. 

D-2-5d(2)   Design of Unit 708 

The design of Tank T-725 is in accordance with the general design features for underground, 
double-walled tanks in which reactive wastes are stored as described in Subsection D-2-2.  The 30 

design of Tank T-725 also facilitates and enables adherence to the general management 
practices and procedures for underground, double-walled tanks in which reactive wastes are 
managed as described in Subsection D-2-3.  Specific design features for Tank T-725 are 
provided in Appendices D-2-1 and D-2-3.  The design assessment and certification for Tank  
T-725 is provided in Appendix D-2-4 of this Application.  The installation assessment and 35 

certification for Tank T-725 is maintained within the Facility Operating Record.  The design and 
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installation assessment and certification for 90-day generator accumulation Tank T-726 is 
maintained within the Facility Operating Record. 
 
Drawing No. 0708-020-001 depicts the gravity piping system leading from the laboratory to Tank 
T-725.  This piping system is a double-walled, high density polyethylene piping system.  Wastes 5 

from Tank T-725 are periodically transferred by pump to the generator Tank T-726 for 
accumulation of sufficient quantities to facilitate efficient treatment at other units at the Facility.  
The transfer piping system and controls for Tanks T-725 and T-726 are depicted on Drawing 
No. 0708-010-001. 
 10 

Leak detection for Tank T-725 is accomplished by a pressure sensor which continuously 
monitors the interstitial space between the tank wall and the outer tank shell.  If a loss of 
integrity of the primary tank shell occurs, the vacuum in the interstitial space will be lost, and an 
audible and visual alarm will be activated.  Within the secondary containment system for the 
underground piping, there is a liquid sensor to detect a failure of the primary carrier piping and 15 

collection of liquid within the outer secondary containment pipe.  This piping liquid sensor also 
provides an audible and visual alarm indicating a potential leak within the piping system. 
 
The secondary containment for Tank T-725 is provided by the outer shell of the tank in 
accordance with the general design features for integral, double-walled tanks as described in 20 

Subsection D-2-2d of this section.  The verification of adequate secondary containment capacity 
for Tank T-726 is provided in the design and installation assessment and certification for Tank 
T-726, which is maintained within the Facility Operating Record. 

D-2-5d(3)   Management of Unit 708 

The management practices and procedures utilized for Tank T-725 in Unit 708 are in 25 

accordance with the general management practices and procedures for underground tanks in 
which reactive wastes are managed as described in Subsection D-2-3. 

D-2-5e   Wheel Wash and Tank Storage Unit 900 

Unit 900 is located east of Unit 707/708 and south of Unit 1300, as shown on Drawing No. 
0100-020-001 in Appendix D-1 to Section D of this Application.  The management of hazardous 30 

waste in tanks in Unit 900 is performed in two (2) aboveground tanks (T-901 and T-902) and 
two (2) in-ground tanks (T-903 and T-904).  Tanks T-901 and T-902 are used to store the 
recovered wash-waters collected in Tanks T-903 and T-904 located in the automatic wheel 
wash and manual equipment wash bays, respectively. 
 35 

The following Engineering Drawings for Unit 900 are located in Appendix D-1 to Section D of 
this Application: 
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• Drawing No. 0900-010-001   Wheel Wash & Tank Storage Unit 900 - P&ID; 

• Drawing No. 0900-020-001   Wheel Wash & Tank Storage Unit 900 - Plan View; 
and 

• Drawing No. 0900-030-001   Wheel Wash & Tank Storage Unit 900 - Sections & 
Details. 5 

 

D-2-5e(1)   Types and Quantities of Wastes Managed in Unit 900 

The types of wastes managed in Unit 900 will primarily be aqueous in nature and are 
non-hazardous.  However, for permitting purposes, CWM assumes that virtually all types of 
hazardous wastes listed and identified in 40 CFR Part 261 and ADEM Administrative Code 10 

Chapter 335-14-2, except for ignitable, corrosive, and reactive wastes, may be managed in the 
Unit 900 as indicated in Appendix D-2-1 of this Application. 
 
The total capacity for storage in tanks (S02) in Unit 900 is indicated in Appendix D-2-1 of this 
Application.  The quantity of wastes processed in this tank storage unit varies depending on the 15 

quantity of truck wheels washed.  The design capacity for treatment in tanks (T01) in Unit 900 is 
15,000 gallons per day of phase separation, mixing, etc., excluding transfers between tanks and 
containers and transfers between tanks. 

D-2-5e(2)   Design of Unit 900 

The design of the tank systems in Unit 900 is in accordance with the general design features for 20 

in-ground and aboveground tanks as described in Subsection D-2-2.  The design of tank 
systems in Unit 900 also facilitates and enables adherence to the general management 
practices and procedures for in-ground and aboveground tanks as described in 
Subsection D-2-3.  Specific design features for Tanks T-901 through T-904 are provided in 
Appendices D-2-1 and D-2-3.  The design assessment and certification for Tanks T-901 through 25 

T-904 is provided in Appendix D-2-4 of this Application.  The installation assessment and 
certification for Tanks T-901 through T-904 is maintained within the Facility Operating Record. 
 
Tanks T-901 and T-902 are located within Containment Area 1, Tank T-903 is located within 
Containment Area 2, and Tank T-904 is located within Containment Area 3 of Unit 900.  As 30 

shown in Drawing Nos. 0900-020-001 and 0900-030-001, the design of the secondary 
containment system for Tanks T-901 and T-902 (Containment Area 1) is in accordance with the 
general design features for aboveground tanks as described in Subsection D-2-2.  The 
secondary containments for Tanks T-903 and T-904 are provided by the outer shells of the 
tanks in accordance with the general design features for integral, double-walled tanks as 35 

described in Subsection D-2-2d of this section.  Tank leak detection for Tanks T-903 and T-904 
is accomplished by a pressure sensor which continuously monitors the interstitial space 



SectionD-2Text.docx Section D-2 Revision 5.0 
    Page 40  

between the tank walls.  If a loss of integrity of the primary tank shell occurs, the vacuum in the 
interstitial space will be lost and an audible and visual alarm will be activated. 
 
Since Containment Areas 1, 2, and 3 are enclosed within a building, rainfall allowance is 
neglected in the secondary containment calculations. The calculations of secondary 5 

containment capacity for Containment Areas 1, 2, and 3 of Unit 900 are provided in Appendix 
D-2-2 of this Application. 

D-2-5e(3)   Management of Unit 900 

The management practices and procedures utilized in Unit 900 are in accordance with the 
general management practices and procedures for in-ground and aboveground tanks as 10 

described in Subsection D-2-3. 

D-2-5e(4)   Treatment of Wastes in Unit 900 

Drawing No. 0900-010-001 in Appendix D-1 to Section D provides the P&ID for Unit 900.  The 
tank system is operated by collecting, reclaiming, and recycling the wash-water.  Collected 
wash-water is pumped from Tank T-903 through a solids separation system to Tank T-901.  The 15 

water is then pumped through another solids separation system to Tank T-902.  Water from the 
primary storage tank (T-902) is then pumped back into the washing system for reuse.  Water 
from the secondary storage tank (T-901) is piped through the reclamation unit, then into the 
primary storage tank (T-902) for reuse.  Both tanks have auxiliary ports from which water and 
accumulated solids can be removed and pumped, via the site pipe chase system, to Unit 1400.  20 

Liquids from Tank T-904 are directed to the pipe chase system for transfer to Unit 1400.  Solids 
collected in the tanks, sumps, and in roll-off boxes in this unit will be removed at least every 90 
days and taken to the stabilization unit for processing.  Most wash-waters are recycled back 
through the washing system.  Periodically the wash-water is transferred to a tank in Unit 1400 
via the pipe chase system or a tanker truck. 25 

D-2-5f   Containment Building/Container & Tank Management Unit 1200A 

Unit 1200A is located to the south of existing Unit 1400 and to the east of Unit 2000, as shown 
in Drawing No. 0100-020-001, in Appendix D-1 to Section D of this Application.  Unit 1200A 
consists of the Containment Building/Container Management & Tank Management Area (Area 1 
on Drawing No. 1200A-020-001). 30 

 
The construction of Unit 1200A was planned to occur in three (3) phases.  The first phase 
includes the Containment Building / Container Management & Tank Management Area, 
including the stabilization reagent storage silos.    The first phase of Unit 1200A is existing. The 
second and third phases were proposed under the original facility permit, but are no longer 35 

proposed and are not included in this Permit Application.  
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This subsection provides unit-specific information relative to the design features of Unit 1200A, 
management practices and procedures utilized in the Tank Management Area of Unit 1200A, 
and the storage and treatment of wastes in Tanks T-1201A and T-1202A and the role and 
function of equipment and processes which support the management of waste in these tanks.  5 

Information regarding the management practices and procedures and treatment processes 
relative to management of wastes in containers and in containment buildings is included in 
Section D-1 and in Section D-9, respectively, of this Application. 
 
The following Engineering Drawings for Unit 1200A are located in Appendix D-1 to Section D of 10 

this Application: 
 

• Drawing No.  1200A-010-000   Building 1200A, Piping/Instrumentation Symbology; 

• Drawing No.  1200A-010-002A   Building 1200A, P&ID; 

• Drawing No.  1200A-010-003   Building 1200A, P&ID; 15 

• Drawing No.  1200A-010-004   Building 1200A, P&ID; 

• Drawing No.  1200A-010-005   Building 1200A, P&ID; 

• Drawing No.  1200A-010-006   Building 1200A, P&ID; 

• Drawing No.  1200A-020-001   Building 1200A, General Arrangement; 

• Drawing No.  1200A-020-002   Building 1200A, General Arrangement; 20 

• Drawing No.  1200A-030-002   Building 1200A, Elevations; 

• Drawing No.  1200A-030-003A   Building 1200A, Sections; 

• Drawing No.  1200A-030-004A   Building 1200A, - Liner System Subgrade Plan; 

• Drawing No.  1200A-030-005   Building 1200A, - Containment Details & Sections; 

• Drawing No.  1200A-040-001   Building 1200A, Ground Floor and Foundation - 25 

Sections and Details; 

• Drawing No.  1200A-040-002   Unit 1200A, Batch Stabilization Mixing Tanks - 
T-1201A & T-1202A; and 

 

D-2-5f(1)   Types and Quantities of Wastes Managed in Tanks in Unit 1200A 30 

As shown in Appendix D-2-1 of this Application, virtually every type of hazardous waste listed 
and identified in 40 CFR Part 261 and ADEM Administrative Code Chapter 335-14-2 is 
managed in tank systems in Unit 1200A, except for ignitable wastes.  In addition,  
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TSCA-regulated PCB wastes, non-hazardous wastes, and treatment residues from listed 
wastes are also managed in tank systems in Unit 1200A.  Hazardous wastes managed in this 
unit will not contain volatile organic compounds in excess of 500 ppmw, with the exception of 
Subpart CC regulated waste pursuant to 40 CFR Part 264.1082c(4).  This exemption is noted in 
Appendix D-10-1 (note Tank T-1202A is identified as T-1200B in Appendix D-10-1) of this 5 

Application. 
 
The total capacity for storage in tanks (S02) in Unit 1200A is indicated in Appendix D-2-1 of this 
Application.  The quantity of wastes treated in tanks in this unit varies depending on the quantity 
of waste received at the Facility which is, or can be rendered to be, amenable to treatment via 10 

one or more of the processes conducted in Tanks T-1201A and T-1202A.  The design capacity 
for treatment of debris and non-debris in Tanks T-1201A and T-1202A (T01) in Unit 1200A is 
575,540 gallons per day.  

D-2-5f(2)   Design of Tank Systems in Unit 1200A 

The design of the tank systems in Unit 1200A is in accordance with the general design features 15 

for in-ground tanks as described in Subsection D-2-2.  The design of tank systems in Unit 
1200A also facilitates and enables adherence to the general management practices and 
procedures for in-ground tanks as described in Subsection D-2-3.  Specific tank design features 
for Tanks T-1201A and T-1202A are provided in Appendices D-2-1 and D-2-3.  The design 
assessment and certification for Tanks T-1201A and T-1202A is provided in Appendix D-2-4 of 20 

this Application.  The installation assessment and certification for Tanks T-1201A and T-1202A 
is maintained within the Facility Operating Record. 
 
Secondary containment for Tanks T-1201A and T-1202A is provided by the outer shells of the 
tanks in accordance with the general design features for integral, double-walled tanks as 25 

described in Subsection D-2-2d of this Application.  Tank leak detection for Tanks T-1201A and 
T-1202A is accomplished by liquid sensors which continuously monitor the interstitial space 
between the tank walls.  If a loss of integrity of the primary tank shell occurs, the sensor will 
come in contact with liquids, and an audible and visual alarm will be activated to signal a 
potential leak in the primary tank.  To minimize the accumulation of condensation in these 30 

interstitial spaces and to avoid false leak detections, each tank shall be equipped with a dry, 
compressed air supply and vent pipes located near the top and edge of each tank. This system 
will provide a sweep of dry air through the interstitial space to evaporate any small amounts of 
condensation that may occur, when necessary. 
 35 

The Tank Management Area of Unit 1200A is designed to facilitate the processing and 
treatment of wastes with a diversity of physical and chemical characteristics.  Several unique 
features have been incorporated into the design of this area so that sufficient flexibility and 
functionality is provided to enable the processing of waste in containers, tanks and on the floor 
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of the unit (i.e., containment building) within one area.  This flexible and multi-functional design 
will minimize the on-site transfer of wastes from unit to unit and will enable the safe, effective, 
and efficient management of a wide variety of waste types. 
 
The Tank Management Area of Unit 1200A consists of the following general functional 5 

components, systems or areas: 
 

• an enclosed and contained area for the unloading and cleaning of waste delivery 
vehicles or Facility vehicles, for the storage and processing of waste in containers, 
and for the management of waste in an area that complies with the requirements 10 

of a containment building; 

• two in-ground batch stabilization/mixing tanks (T-1201A and T-1202A); 

• an area for excavator(s) to mix wastes with the reagent in these tanks; 

• reagent storage silos and feed systems; 

• two (2) fugitive dust collection and management systems; 15 

• areas for container unloading/loading, container storage and treatment in 
containers, storage and treatment of wastes on the floor of the unit, and for the 
operation of the excavators; and 

• in addition to the tank management systems, this portion of Unit 1200A is 
equipped with an (8) eight-foot-high containment wall, a dual barrier containment 20 

system, and other features to comply with the requirements of 40 CFR 264 
Subpart DD and ADEM Administrative Code Rule 335-14-5-.30 for Containment 
Buildings. 

 
The Tank Management Area of Unit 1200A is fully enclosed in a steel frame metal building with 25 

an eave height of approximately 45 feet and a reinforced concrete floor system with a perimeter 
curb.  The building eave height enables the waste delivery vehicles to off-load bulk containers, 
and to back up, tip, and unload waste loads directly over the edge of the mixing Tanks T-1201A 
and T-1202A, while being within the confines of the building structure.  The entire building, in 
this area, is underlain by a dual liner system which complies with the requirements for 30 

Containment Buildings as described in Section D-9 of this Application. 
 
The base wearing surface of the Tank Management Area of Unit 1200A is constructed of a 
sloping, reinforced concrete slab equipped with a perimeter containment curb and wall.  The 
height of the curb/wall is a minimum of eight (8) inches at all doorways and eight (8) feet at all 35 

other locations.  The wearing surface of the building slopes in the direction of Tanks T-1201A 
and T-1202A at a minimum rate of approximately 1/8" per foot.  The perimeter curb/wall 
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provides secondary containment, and the sloping floor of the building aids in the collection of 
solids, wash-waters generated during periodic cleaning, potential leaks from containers, etc. In 
addition, each of the interior of the metal wall panels in the Tank Management Area of 
Unit 1200A are fitted with a metal turn-out that intercepts and connects the wall panels with the 
perimeter curb/wall. The turn-out allows the wash-down of the interior wall surfaces and 5 

contains the wash-water within the area containment system. 
 
To control particulate emissions from treatment conducted in the Tank Management Area of 
Unit 1200A, the bulk waste will be unloaded while the transport vehicle is entirely within the 
building with all exterior doors and other openings closed except as necessary to accommodate 10 

vehicular and personnel traffic.  In addition, a particulate collection and control system 
consisting of an air intake plenum at each tank, ventilation duct work, dust collectors and 
exhaust fans will be utilized.  This system will minimize particulate emissions from the operation. 

D-2-5f(3)   Management of Wastes in Tanks in Unit 1200A 

The management practices and procedures utilized in Unit 1200A are in accordance with the 15 

general management practices and procedures for in-ground tanks as described in Subsection 
D-2-3.  Additional practices and procedures are utilized to manage wastes within the Tank 
Management Area of Unit 1200A due to the multi-functional design of the area that enables the 
processing and treatment of wastes with a diversity of physical and chemical characteristics in 
containers, tanks and containment buildings. 20 

 
Additional management practices employed within this area to enable flexible and 
multi-functional operations and management of a wide variety of waste types in a safe, effective 
and efficient manner are as follows: 
 25 

• stabilization reagents that have buffering capacities to protect the carbon steel 
tanks from experiencing an excessive rate of corrosion are used in the stabilization 
process; 

• the wear surface and containment walls are maintained to be free from significant 
cracks, gaps or other deterioration that could allow hazardous waste to be 30 

released from the primary barrier or containment walls into the secondary 
containment system or to the outside of the unit; 

• within the containment building, waste may be stored or processed directly on the 
floor or within containers or tanks.  While in storage, groups of containers are be 
positioned within the confines of secondary containment so that adequate space is 35 

allowed for inspection and for response to spills or emergencies, as described in 
Section D-1 of this Application; 
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• the dust collector(s) described in Section D-9 are operated, and all building 
openings (e.g., doors, windows, etc.) are managed to maintain a state of no visible 
emissions from any openings in the unit in accordance with 40 CFR 
264.1101(c)(1)(iv) and ADEM Administrative Code Rule 335-14-5-.30 (2)(c)1.(iv).  
If necessary to maintain this state of no visible emissions from the containment 5 

building area of Unit 1200A, waste treatment and other activities are suspended 
during the periods required for personnel, vehicles or heavy equipment to enter or 
exit the building; 

• in order to prevent the tracking of any significant quantities of hazardous waste out 
of the containment building when managing waste in mass on the floor, the tires of 10 

delivery vehicles, heavy equipment, portable treatment equipment such as mixers, 
compactors, washers, etc., or other items that come in contact with waste are 
observed and/or cleansed prior to removal from the containment area as described 
in Section D-9 of this Application.  Any rinsate generated from this 
decontamination process is collected within the process container or the floor 15 

sumps in the unit, removed by portable pumps or other means, containerized, and 
properly managed (i.e., managed as a Facility generated waste, characterized 
based on knowledge of the waste that it contacted or characterized by other 
procedures as described in the Waste Analysis Plan); 

• the unloading of wastes into the mix tanks, the addition of dry and liquid reagents, 20 

the mixing of wastes and the loading of roll-offs or trucks are supervised and/or 
controlled by the excavator operator. The operator has the ability to stop any of 
these transfers if spillage or over-filling is imminent; 

• the batch stabilization mix tanks are operated to maintain two (2) feet of freeboard 
to minimize the potential for spillage from these units; 25 

• the leak detection system for each mix tank is inspected daily.  If any liquids that 
are not condensate (as determined by the lack of an immediate reoccurrence after 
evacuation and removal of accumulated liquids) are discovered in the leak 
detection system, the tank involved is removed from service, and cleaned, 
inspected, and repaired as necessary, and pressure tested prior to reuse; 30 

• the collected particulate accumulation container is inspected daily to prevent over-
filling and is emptied at least once every 90 days; 

• wastes that contain volatile organic compounds in concentrations in excess of 10% 
by volume are not managed in tank systems in this unit; and 

• in accordance with the procedures provided in the Facility's Waste Analysis Plan, 35 

incompatible wastes or reagents are not managed within the area in a manner to 
cause accelerated corrosion or deterioration of the containment components or 
undetectable failure of the primary barrier or secondary containment system. 
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D-2-5f(4)   Batch Stabilization of Wastes in Tanks in Unit 1200A 

The following P&ID's depict the general flow of wastes through Unit 1200A, and the equipment 
and engineering controls utilized in the treatment of wastes in tank systems in Unit 1200A.  
These drawings are located in Appendix D-1 to Section D of this Application: 
 5 

• Drawing No.  1200A-010-002A   Building 1200A, P&ID; 

• Drawing No.  1200A-010-003   Building 1200A, P&ID; 

• Drawing No.  1200A-010-004   Building 1200A, P&ID; 

• Drawing No.  1200A-010-005   Building 1200A, P&ID; and 

• Drawing No.  1200A-010-006   Building 1200A, P&ID. 10 

  
As shown on these drawings, wastes can be introduced into Tanks T-1201A and T-1202A from 
the shredder or directly from bulk containers such as dump trailers or roll-off boxes.  Each 
stabilization tank (i.e., T-1201A and T-1202A) is capable of accommodating batches of at least 
two (2) to three (3) loads (20 to 30 cubic yards of waste per typical load) of waste and reagents, 15 

depending upon the physical and chemical characteristics of the waste, the recipe for 
stabilization and/or the type of other treatment required.  Dry pre-treatment reagents may be 
added as required by manual means or via mechanical bag unloaders.  Dry reagents are added 
to the tanks from the storage silos via a system of screw conveyors.  Process water will be 
supplied directly from a potable water line, will be pumped from the potable water storage tank 20 

located outside of the building into Tanks T-1201A and T-1202A, or will be supplied by non-
contaminated surface water or leachate treated to F039 standards.  Each of these stabilization 
components will be added in the quantities in accordance with the specified stabilization recipe. 
The mixture of waste and reagents is then thoroughly combined and blended by the excavator 
located adjacent to the tanks.  Stabilized and treated wastes are subsequently out-loaded by the 25 

excavator into roll-off boxes or dump beds which are staged in the back-in truck loading aisle. 
Waste out-loaded will be transported to Unit 2200 or other bulk container storage units for 
storage while sampling and testing to verify the adequacy of treatment are performed or 
transported to landfill units for disposal. 

D-2-5f(5)   Treatment of Debris in Tanks in Unit 1200A 30 

One or more of the chemical or physical treatment techniques described in this subsection may 
be performed in Tanks T-1201A or T-1202A to render a waste amenable to direct landfill 
disposal, subsequent treatment via stabilization, or subsequent management in containers or 
tanks.  
 35 
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Physical treatment technologies which may be employed to render contaminated debris 
available for landfill disposal include extraction techniques such as abrasive blasting 
scarification, spalling, vibratory finishing, high pressure washing, or immobilization techniques 
such as sealing.  Other physical treatment techniques which may be employed to render wastes 
available for landfill disposal or more amenable to subsequent stabilization or management in 5 

containers or tanks include waste size reduction, waste blending and bulking, and leaching. 
 
Chemical treatment technologies which may be employed to render contaminated debris 
available for landfill disposal include chemical extraction via washing with water or chemical 
reagents that enhance the removal of hazardous contaminants from the surface of debris and 10 

immobilization techniques such as microencapsulation. 
 
Debris treatment residuals such as blast grit or rinse waters generated from the aforementioned 
treatment technologies and treated wastes which do not meet the land disposal restrictions will 
be collected, stored, and managed in accordance with 40 CFR 268.45 and ADEM 15 

Administrative Code Rule 335-14-9-.04(6).  The process or storage areas of a unit may also be 
used to store wastes during curing, treatment verification, and as needed to schedule 
subsequent treatment or disposal. 
 
Any of the aforementioned treatment techniques may be employed using specialized equipment 20 

to render contaminated debris suitable for landfill disposal or to provide treatment or pre-
treatment of debris treatment residuals or wastes separated from the contaminated debris prior 
to landfill disposal. 
 

D-2-5f(5)(a)   Physical Treatment of Debris in Tanks In Unit 1200A 25 

The primary physical treatments that will be performed include various physical extraction 
techniques that are designed to remove the surface contamination and/or surface layers from 
hazardous debris. The physical extraction techniques which may be performed in this area are 
as follows: 
 30 

• abrasive blasting with water or air-propelled solid media such as sand, steel shot 
or glass beads; 

• scarification with surface striking heads or grinding wheels; 

• spalling by drilling or chipping holes into the surface of the debris; 

• vibratory finishing utilizing scrubbing media or oscillatory mechanical devices; 35 

• spraying with high pressure steam or water 

• removal of debris components; or 
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• any other ADEM-approved technique.  

 
The physical treatment techniques listed above may be performed utilizing portable equipment 
which may be temporarily stationed in the waste management unit. Solid treatment residuals will 
be collected within Tanks T-1201A or T-1202A.  Liquid treatment residuals will be collected 5 

within Tanks T-1201A or T-1202A and may be removed with portable pumps.  Within this area, 
the utilization of the ventilation system, dust collector and management practices, as previously 
described, will minimize the escape of airborne fugitive emissions from the unit during the use of 
these techniques.  The removal of the debris components may be performed within Tanks 
T-1201A or T-1202A, which allows the separated debris to be further processed as debris and 10 

the non-debris component to be treated as necessary to meet the required restrictions. 
 
Other physical treatments that may be performed in Tanks T-1201A or T-1202A to render 
contaminated debris available for landfill disposal include immobilization techniques such as 
sealing.  These techniques involve the application of tightly adhering surface coating materials 15 

to substantially reduce the exposure of contaminated debris surfaces to media which may leach 
contaminants after disposal.  The application of such coatings will require the use of specialized 
portable mixing and/or application equipment, which may be temporarily stationed in an area of 
each unit.  Specific requirements for the control of applied coatings and of airborne fugitive 
emissions will be addressed on a case-by-case basis to comply with the requirements of 40 20 

CFR 264.1101 and ADEM Administrative Code Rule 335-14-5-.30 and the Facility's air permit.  
These immobilization techniques will achieve complete encapsulation of the debris.  All 
encapsulation materials used will be resistant to degradation by the debris, its contaminants and 
the materials with which it may come into contact after disposal (e.g., leachate).  The 
determination as to the suitability of encapsulation materials will be based on the following 25 

factors: 
 

• materials of construction of the land disposal unit (e.g., HDPE, etc.); 

• industry standards and standards developed at other disposal facilities; or 

• other materials as verified by testing (i.e., EPA Publication SW-846 third edition, 30 

Method 9090, etc.). 

 
These standards will ensure that the likelihood of migration of contaminants is substantially 
reduced. 
 35 

Some physical containment techniques may be employed in Tanks T-1201A or T-1202A to 
provide a waste that is subsequently more amenable to stabilization or other treatment.  Waste 
size reduction, bulking and blending may be performed to achieve these goals. Contaminated 
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debris will not be reduced to a particle size of less than 60 mm prior to treatment, unless 
waste-specific treatment techniques are to be subsequently employed.  Debris which has been 
decontaminated by cleaning and separation of the debris from the waste via a physical or 
chemical extraction technique may be reduced in size to accommodate subsequent disposal.  
Contaminated debris will not be sized subsequent to treatment unless it is to be retreated.  5 

Other wastes may be reduced in size prior to treatment.  Such wastes which are compatible and 
require the same treatment prior to disposal may be blended into bulk loads in Tanks T-1201A 
or T-1202A. 

D-2-5f(5)(b)   Chemical Treatment of Debris in Tanks in Unit 1200A 

The chemical extraction of specific or non-specific contaminants from the surface of debris may 10 

be achieved by washing the debris surface with aqueous solutions of contaminant soluble 
chemicals.  This process is similar to and may be performed in Tanks T-1201A or T-1202A with 
the same equipment as is used to physically extract surface contamination of debris by high 
pressure washing.  However, the use of chemicals, surfactants, water baths and/or elevated 
temperatures or pressures will allow the removal of contaminants from the solids in a manner 15 

similar to leaching.  Chemical extraction of contaminants via washing will be performed in Tanks 
T-1201A or T-1202A using specialized portable washing equipment which may be stationed in 
the processing areas during use.  Reagents to be used in the chemical washing process will be 
selected and managed in a manner to prevent accelerated corrosion or deterioration of Tanks 
T-1201A or T-1202A.  Wash solutions collected from Tanks T-1201A or T-1202A during such a 20 

process may be recirculated to the application unit during the treatment of compatible waste 
batches requiring the same washing procedures.  All spent wash solutions will be managed in 
accordance with 40 CFR 268.45 and ADEM Administrative Code Rule 335-14-9-.04(6). 
 
Another chemical treatment technique which may be performed in Tanks T-1201A or T-1202A is 25 

immobilization of contaminants through microencapsulation.  Microencapsulation may be 
utilized to immobilize or reduce the leachability of contaminants on debris surfaces or in other 
types of wastes.  Microencapsulation or stabilization of debris or other wastes will be achieved 
by bringing the contaminant into intimate contact with one of a number of materials. Other 
reagents may also be added to the mixture to enhance the curing and/or compressive strength 30 

of treated wastes.  In addition, other types of immobilization agents may be used, provided a 
determination as to the suitability of these agents is performed based on industry standards and 
standards developed at other disposal facilities or verification by testing that the leachability of 
contaminants are immobilized or reduced.  The microencapsulation to be performed in Tanks 
T-1201A or T-1202A may be the final treatment of contaminated debris prior to disposal or may 35 

be pre-treatment of wastes prior to final stabilization. 
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D-2-5f(5)(c)   Combinations of Debris Treatment in Tanks in Unit 1200A 

In some instances, the proper treatment of contaminated debris or other waste in Tanks 
T-1201A or T-1202A may only be achieved by utilizing combinations of the various physical and 
chemical treatment technologies discussed above.  This section will provide a discussion of 
some of the potential treatment combinations which may be used; however, since there are a 5 

large number of potential combinations and since information on each individual treatment 
technique has been previously provided, a discussion of all treatment combinations is not 
warranted or required. 
 
One of the most common combination treatments will involve the removal of surface 10 

contamination via a chemical or physical extraction technique followed by sealing or even 
immobilization via microencapsulation.  A specific example of this combination is the removal of 
surface contaminants from debris to prepare the surface for application of sealants to  
still-contaminated debris, as certain surface contaminants may interfere with some 
immobilization techniques. 15 

 
Another example of combination treatments involves the use of microencapsulated wastes as 
an agent in a mixture used for macroencapsulation of contaminated debris.  Microencapsulated 
wastes are applied to contaminated debris to form a jacket of inert materials which substantially 
reduces the exposure of the surface of the debris to potential leaching media upon landfill 20 

disposal.  Microencapsulated wastes are applied to achieve a full surface coating on 
contaminated debris, to form a jacket around the debris, and/or to fill void spaces within the 
debris (i.e., macroencapsulation) by submerging the debris within the microencapsulated waste, 
by pouring the microencapsulated waste into a container of debris such that the debris is 
completely surrounded, or by other similar methods that successfully achieve 25 

macroencapsulation.  Microencapsulated waste used to encapsulate debris is subject to 
compatibility and land disposal restriction (LDR) testing requirements as described in the Waste 
Analysis Plan, Section C of this Application.  The use of encapsulated waste to 
macroencapsulate debris minimizes the use of reagents or materials. 
 30 

For debris with hard-to-remove surface contamination, a combination of physical extraction 
techniques, such as abrasive blasting and high pressure washing, may be required to achieve a 
clean debris surface. 
 
Other combination treatment techniques may be required to achieve the alternate treatment 35 

standards for hazardous debris or the waste-specific treatment standards for other types of 
wastes.  Combination and multiple treatment techniques may be employed within Tanks 
T-1201A or T-1202A as required to achieve appropriate disposal treatment standards.  The 
design and management of Tanks T-1201A or T-1202A allows storage and treatment to be 
performed in a safe and efficient manner. 40 
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D-2-5f(5)(d)   Debris Treatment Capacities in Tanks in Unit 1200A 

As discussed in the previous sections, numerous hazardous waste treatment techniques will be 
performed in Tanks T-1201A or T-1202A.  The actual treatment capacity that may be achieved 
for each of these techniques will vary depending on the physical and chemical characteristics of 
the debris, waste or contaminants.  The treatment capacities for each technique represent the 5 

average capacity that may reasonably be achieved in Tanks T-1201A or T-1202A based on the 
physical and operational constraints of Tanks T-1201A or T-1202A. The combined, estimated 
design treatment capacity for specific debris treatment techniques to be conducted in tanks in 
Unit 1200A are indicated in the following list.  These debris treatment techniques may be 
performed in either Tank T-1201A or in Tank T-1202A, and the following estimated design 10 

treatment capacities represents the combined capacity for both tanks: 
 

TANK TREATMENT PROCESSES (T01) 

 
Treatment 

Technology 
Treatment Technique 

Treatment 
Code 

Chemical 
Extraction Water Washing T34 

Immobilization Microencapsulation T34 

Physical 

Extraction 

Abrasive Blasting T47 
Scarification T47 
Spalling T47 
Vibratory Finishing T47 
High Pressure Washing T47 

Removal of 
Specific 

Components 

Blending T50 

Phase Separation T50 

Immobilization Sealing T47 
 

D-2-5g   Tank Management Unit 1400 15 

Unit 1400 is centrally located within the active portion of the Facility to the south of PK-1000 and 
to the north of Unit 2000, as shown in Drawing No. 0100-020-001 in Appendix D-1 to Section D 
of this Application.  Unit 1400 consists of sixteen (16) on-ground storage tanks (Tanks T-1405 
through T-1420), all located within a single secondary containment system.   
 20 

The general purpose of Unit 1400 is to store and treat all types of aqueous wastes including 
off-site receipts and Facility-generated wastes such as landfill leachate, landfill berm surface 
waters, secondary containment system catchment waters, and aqueous residues from 
treatment of other wastes.  Additionally, Unit 1400 will house clean water storage tank(s) for the 
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Leachate Treatment Plant located in Unit 2001.  The majority of the underground pipe chase is 
considered to be ancillary to Unit 1400.  Only the portions of the underground pipe chase 
between the limits of the landfill trenches and the Unit 1700 tanks are considered to be ancillary 
to Unit 1700A, B & C.  The underground pipe chase enables the collection of leachate from the 
landfill trenches, catchment waters from various tank secondary containment systems,  5 

blow-down from Unit 900, and wastewaters from Unit 708, and subsequent underground 
transfer of these wastewaters to Unit 1400.  Schematic Diagrams for the underground pipe 
chase are provided in Drawing Nos. 0100-010-003 and 0100-010-004, which are located in 
Appendix D-1 to Section D of this Application.  The underground pipe chase is constructed in 
phases as required to support the management of leachate generated from new landfill 10 

trenches and other wastewaters generated on-site. 
 
The following Engineering Drawings for Unit 1400 are located in Appendix D-1 to Section D of 
this Application: 
 15 

• Drawing No.  1400-010-001   Tank Management Unit 1400, P&ID; 

• Drawing No.  1400-010-002   Tank Management Unit 1400, P&ID; 

• Drawing No.  1400-010-003   Tank Management Unit 1400, P&ID; 

• Drawing No.  1400-010-004   Tank Management Unit 1400, P&ID; 

• Drawing No.  1400-010-005   Tank Management Unit 1400, P&ID; 20 

• Drawing No.  1400-010-006   Tank Management Unit 1400, P&ID; 

• Drawing No.  1400-010-007   Tank Management Unit 1400, P&ID; 

• Drawing No.  1400-020-001   Tank Management Unit 1400, Area Foundation 
Location Plan; 

• Drawing No.  1400-020-003   Tank Management Unit 1400, Area Paving Plan; 25 

• Drawing No.  1400-030-001   Tank Management Unit 1400, Sections; 

• Drawing No.  1400-030-002   Tank Management Unit 1400, Sections; 

• Drawing No.  1400-040-001   Tank Management Unit 1400, Details; 

• Drawing No.  1400-040-002   Tank Management Unit 1400, Details; and 

• Drawing No.  1400-040-003   Tank Management Unit 1400, Details. 30 
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D-2-5g(1)   Types and Quantities of Wastes Managed in Unit 1400 

As shown in Appendix D-2-1 of this Application, virtually every type of hazardous waste listed 
and identified in 40 CFR Part 261 and ADEM Administrative Code Chapter 335-14-2 is 
managed in tank systems in Unit 1400, except for ignitable and reactive wastes.  In addition, 
non-hazardous wastes, as well as treatment residues from listed wastes are managed in tank 5 

systems in Unit 1400. 
 
The total capacity for storage in tanks (S02) in Unit 1400 is indicated in Appendix D-2-1 of this 
Application.  The quantity of wastes treated in tanks in this unit varies depending on the quantity 
of aqueous wastes received at the Facility from off-site and the quantity of aqueous wastes, 10 

leachate, wheel wash blow-down, and catchment waters which are generated on-site.  The 
design capacity for treatment in tanks (T01) in Unit 1400 is 1,008,723 gallons per day of mixing, 
blending, phase separation, removal of specific components, biological treatment, etc., 
excluding transfers between tanks and containers and transfers between tanks. 

D-2-5g(2)   Design of Unit 1400 15 

The design of the tank system in Unit 1400 is in accordance with the general design features for 
on-ground tanks in which corrosive hazardous wastes are managed as described in Subsection 
D-2-2.  The design of the tanks in Unit 1400 also facilitates and enables adherence to the 
general management practices and procedures for on-ground tanks as described in Subsection 
D-2-3.  Specific design features of Tanks T-1405 through T-1420 are provided in Appendices  20 

D-2-1 and D-2-3.  The design assessment and certification for Tanks T-1405 through T-1420 is 
provided in Appendix D-2-4 of this Application.  The installation assessment and certification for 
Tanks T-1405 through T-1420 is maintained within the Facility Operating Record. 
 
Tanks T-1405 through T-1420 are located within Containment Area 1 of Unit 1400.  As shown in 25 

Drawing Nos. 1400-020-001, 1400-020-003, 1400-030-001, 1400-030-002, 1400-040-001, 
1400-040-002, and 1400-040-003, the design of the secondary containment system for Unit 
1400 is in accordance with the general design features for on-ground tank systems as described 
in Subsection D-2-2.  Portions of Containment Area 1 are covered, and the tanks are equipped 
with roof gutters to minimize the generation of catchment waters from rainfall within the 30 

containment area. Therefore, rainfall accumulation within the uncovered portions of the 
containment area is accounted for in the secondary containment calculations.  The calculations 
of secondary containment capacity for Containment Area 1 of Unit 1400 are provided in 
Appendix D-2-2 of this Application. 
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D-2-5g(3)   Management of Unit 1400 

The management practices and procedures utilized in Unit 1400 are in accordance with the 
general management practices and procedures for on-ground tanks in which corrosive 
hazardous wastes are managed as described in Subsection D-2-3. 

D-2-5g(4)   Treatment of Wastes in Unit 1400 5 

As shown in Drawing Nos. 1400-010-001 through 1400-010-007 which are located in Appendix 
D-1 to Section D of this Application, Unit 1400 consists of 16 storage and treatment tanks and 
associated ancillary equipment.  The treatment of wastes in Unit 1400 consists primarily of the 
equalization, biological treatment, blending, mixing, bulking, separation of phases and 
separation of components within aqueous wastes accumulated and transferred from other units 10 

or systems on-site such as landfill leachate, landfill berm surface waters, secondary 
containment system catchment waters, wheel wash blow-down and aqueous residues from 
treatment of other wastes.  Aqueous wastes generated on-site are generally transferred to Unit 
1400 via the underground pipe chase depicted in Drawing Nos. 0100-010-003 through 
0100-010-007, which are located in Appendix D-1 to Section D of this Application.  In addition, 15 

aqueous wastes may be transferred to Unit 1400 from on-site or off-site sources via tanker 
truck. 
 

The biological treatment of the aqueous waste may be initiated within the limits of Unit 1400 and 
be regulated under RCRA requirements.  This treatment will be referred to as pretreatment 20 

where initial inoculation of the aqueous waste occurs.  Once pre-treated, the liquid will be 
transferred to the Leachate Treatment Plant located in Unit 2001 for completion of treatment. 
 
As shown in Drawing Nos. 1400-010-001 through 1400-010-007, which are located in Appendix 
D-1 to Section D of this Application, the design of Unit 1400 and associated ancillary equipment 25 

facilitates the blending, mixing or bulking of wastes.  The side sample and withdrawal manifolds, 
pH meters, continuous level instrumentation on each tank, and the flow metering devices and 
general arrangement and flexibility of piping systems in Unit 1400 facilitates the blending, 
mixing, bulking and segregation of large quantities of aqueous wastes.  The piping systems and 
ancillary equipment in Unit 1400 also enable the transfer of wastes between any of the tanks in 30 

the unit and tanker trucks located in the adjacent Loading/Unloading Station.  The separation of 
phases in Unit 1400 consists primarily of the removal of solids and sludges that settle within the 
tanks.  The separation of these materials is facilitated by the oversized withdrawal nozzles and 
the large clean-outs and access doors located at the bottom of each tank. 
 35 

After the aqueous wastes have been treated to achieve the quantities and blends required or 
desired for effective subsequent treatment, the wastes are transferred to on-site units for further 
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treatment or reuse via the site pipe chase or tanker trucks.  Alternately, aqueous wastes from 
Unit 1400 may be transferred via tanker truck to off-site treatment and/or disposal facilities. 

D-2-5h   Leachate Tank Storage Units 1700A, B, & C 

Units 1700A, B, & C consists of the collection systems, storage tanks, secondary containment 
systems, and ancillary equipment to enable the collection of leachate and berm surface waters 5 

generated in landfill Trenches 19, 21, and 22.  Portions of the underground pipe chase between 
the limits of the landfill trenches and the Unit 1700 tanks are considered to be ancillary to Units 
1700A, B, & C.  The remaining portions of the underground pipe chase are considered to be 
ancillary to Unit 1400 as described in Subsection D-2-5g of this section.  The underground pipe 
chase system enables the collection of leachate from the landfill trenches, catchment waters 10 

from various tank secondary containment systems, blow-down from Unit 900 and wastewaters 
from Unit 708, and subsequent underground transfer of these wastewaters to Unit 1400.  The 
general layout of and location of the underground pipe chase and the components of Units 
1700A, B, & C are shown in Drawing No. 1700-020-001, and Schematic Diagrams for the 
Underground Pipe Chase are provided in Drawing Nos. 0100-010-003 and 0100-010-004, which 15 

are all located in Appendix D-1 to Section D of this Application.  Unit 1700 tank systems and the 
Underground Pipe Chase are constructed in phases as required to support the management of 
leachate generated from new landfill trenches and other wastewaters generated on-site.  The 
following equipment and systems are considered to be ancillary components to the Unit 1700 
tank systems: 20 

• existing Tank T-A; 

• existing portions of the underground pipe chase between Trench 19 and Tank T-A, 
as shown on Drawing No. 0100-010-003; 

• existing Tanks T-1701 and T-1702; 

• existing portions of the underground pipe chase between Trench 21 and Tanks  25 

T-1701 and T-1702, as shown on Drawing No. 0100-010-003; and 

• existing portions of the underground pipe chase between Trench 22 and Tanks  
T-1703 and T-1704, as shown on Drawing No. 0100-010-004. 

 
The following Engineering Drawings for Unit 1700 are located in Appendix D-1 to Section D of 30 

this Application: 
 

• Drawing No.  1700-010-001   Leachate Tank Storage Units 1700B & C, 
Tanks T-1701 through T-1704, P&ID; 

• Drawing No.  1700-010-003   Leachate Tank Storage Unit 1700A, Tank T-A, P&ID; 35 
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• Drawing No.  1700-020-001   Underground Pipe Chase Units 1700A, B, & C - Site 
Plan; 

• Drawing No.  1700-020-002   Leachate Tank T-A, Unit 1700A, Plan & Sections; 

• Drawing No.  1700-020-003   Leachate Tanks T-1701 & T-1702, Unit 1700B, Plan, 
Sections and Details; 5 

• Drawing No.  1700-020-004   Leachate Tanks T-1703 & T-1704, Unit 1700C, Plan, 
Sections and Details; and 

• Drawing No.  1700-040-001   Leachate Tank T-A, Unit 1700A, Details. 

 
The following Engineering Drawings for the Underground Pipe Chase system are also located in 10 

Appendix D-1 to Section D of this Application: 
 

• Drawing No.  0100-010-003   Underground Pipe Chase Layout, Schematic 
Diagram; 

• Drawing No.  0100-010-004   Underground Pipe Chase Layout, Schematic 15 

Diagram; 

• Drawing No.  0100-010-005   Underground Pipe Chase, Trench 19, Unit 703A, 
Unit 708, & Unit 900, P&ID; 

• Drawing No.  0100-010-006   Underground Pipe Chase, Intermediate Locations, 
P&ID; 20 

• Drawing No.  0100-010-007   Underground Pipe Chase, Trench 21 Cells 1 & 2, 
P&ID; 

• Drawing No.  0100-010-008   Underground Pipe Chase, Trench 21 Cells 3 & 4, 
P&ID; 

• Drawing No.  0100-010-009   Underground Pipe Chase, Trench 22 Cells 1 & 2, 25 

P&ID; 

• Drawing No.  0100-010-010   Underground Pipe Chase, Trench 22 Cells 3 & 4, 
P&ID; 

• Drawing No.  0100-020-002   Underground Pipe Chase, Site Plan; and 

• Drawing No.  0100-040-001   Underground Pipe Chase Junction Vault Details. 30 

 



SectionD-2Text.docx Section D-2 Revision 5.0 
    Page 57  

D-2-5h(1)   Types and Quantities of Wastes Managed in Units 1700A, B & C 

The Unit 1700 tank systems are only used to accumulate and store leachate and berm surface 
waters resulting from the disposal in landfill Trenches 19, 21, and 22 of more than one of the 
restricted wastes classified as hazardous under Subpart D of 40 CFR Part 261 and ADEM 
Administrative Code Rule 335-14-2-.04 (e.g., EPA Hazardous Waste No. F039).  The EPA 5 

Hazardous Waste No. F039 waste generated in the landfill trenches is a dilute, aqueous 
solution which is listed in 40 CFR 261.31(a) and ADEM Administrative Code Rule  
335-14-2-.04(2)(a) based solely on a Toxic Waste (T) Hazard Code.  However, as indicated in 
Appendix D-2-1 of this Application, the F039 wastes generated in landfill Trenches 19, 21, and 
at the Facility have been (or are expected to be) determined to be capable of also meeting the 10 

characteristics of corrosivity (C) and/or toxicity characteristic (E), but have not been (and are not 
expected to be) determined to be capable of meeting the characteristics of ignitability (I) or 
reactivity (R). 
 
The total capacity for the storage of leachate and surface berm waters in Unit 1700 tank 15 

systems (S02) is indicated in Appendix D-2-1 of this Application.  The quantities of leachate 
generated are dependent on numerous factors including the status of construction of landfill 
trench, the total amount of hazardous wastes disposed in a cell, and rainfall amounts and 
intensities.  Leachate and surface berm waters are not treated within the Unit 1700 tank 
systems, excluding transfers between tanks and containers and transfers between tanks. 20 

D-2-5h(2)   Design of Units 1700A, B & C 

The design of the Unit 1700 tank systems is in accordance with the general design features for 
aboveground tanks as described in Subsection D-2-2.  The design of the Unit 1700 tank 
systems also facilitates and enables adherence to the general management practices and 
procedures for aboveground tanks as described in Subsection D-2-3.  Specific design features 25 

for Tanks T-A and Tanks T-1701 through T-1704 are provided in Appendices D-2-1 and D-2-3.   
The design assessment and certification for Tank T-A and Tanks T-1701 through T-1704 is 
provided in Appendix D-2-4 of this Application.  The installation assessments and certifications 
for Tank T-A and Tanks T-1701 and T-1702 are maintained within the Facility Operating 
Record. 30 

 
Tank T-A is located within Unit 1700A (Containment Area 1), Tanks T-1701 and T-1702 are 
located within Unit 1700B (Containment Area 2), and Tanks T-1703 and T-1704 are located 
within Unit 1700C (Containment Area 3). As shown in Drawing Nos. 1700-020-001, 
1700-020-002, 1700-020-003, and 1700-020-004, the design of the secondary containment 35 

systems for Tanks T-A and Tanks T-1701 through T-1704 is in accordance with the general 
design features for aboveground tank systems as described in Subsection D-2-2. Containment 
Areas 1, 2, and 3 are all separate, fully enclosed buildings; therefore, rainfall allowance is 
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neglected in the secondary containment calculations. The calculations of secondary 
containment capacity for each of the Unit 1700 tank systems are provided in Appendix D-2-2 of 
this Application. 
 
The underground site pipe chase system consists of the piping systems and associated 5 

equipment to enable the automatic transfer of landfill leachate and berm surface waters from the 
landfill trenches to the Unit 1700 storage tanks, and from these tanks to Unit 1400.  The 
underground site pipe chase system is considered to be ancillary equipment to the Unit 1700 
and Unit 1400 tank systems.  Portions of the pipe chase system that are located outside of the 
secondary containment systems for tanks are designed to comply with the requirements for 10 

secondary containment and leak detection for ancillary equipment as described in 
Subsections D-2-2d(5) and D-2-2e of this section. 
 
The underground site pipe chase system piping that is located outside of the secondary 
containment for a tank system is equipped with an outer containment pipe that completely 15 

surrounds and contains the inner carrier pipe.  Underground site pipe chase piping system 
components such as valves, meters, flanges and other joints are located within secondary 
containment junction vaults.  The outer containment pipes are sloped to drain back into the 
secondary containment system for the tanks or into a containment vault.  Carrier pipes within 
these systems are equipped with check valves at appropriate intervals and locations to limit the 20 

volume of material that could drain or flow back into a secondary containment junction vault to 
less than the volume of the secondary containment junction vault.  This design prevents the 
accidental over-fill of a secondary containment junction vault in the event of a leak or failure in a 
segment of the carrier pipe.   
 25 

The secondary containment junction vaults within the underground site pipe chase system are 
equipped with automatic leak detection devices to indicate the presence of liquids within the 
containment.  These leak detection systems operate continuously and provide a visual alarm to 
ensure that the potential leak is recognized in a timely manner so that it can be addressed 
through the appropriate management procedures.  The leak detection systems within the 30 

underground site pipe chase system junction vaults are liquid detection probes located within 
the junction vaults.  The location of these liquid detection probes and other relevant junction 
vault design and construction features are provided in Drawing No. 0100-040-001 which is 
located in Appendix D-1 to Section D of this Application. 

D-2-5h(3)   Management of Units 1700A, B & C 35 

The management practices and procedures utilized in Unit 1700 tank systems are in 
accordance with the general management practices and procedures for aboveground tanks as 
described in Subsection D-2-3.  However, because only leachate and berm surface waters 
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generated from the landfill disposal trenches will be managed in Unit 1700 tanks, there is no 
concern for mixing of incompatible wastes in these tanks systems. 
 
As shown in Drawing Nos. 1700-010-001 and 1700-010-003 and Drawing Nos. 0100-010-003 
through 0100-010-010, the removal of leachate and berm surface waters from the landfill cells is 5 

accomplished through the use of pumps located within the landfill cell risers or on the surface of 
an active landfill cell.  Each landfill cell riser is equipped with a leachate removal pump that 
operates automatically to limit the amount of leachate accumulated in a cell. The landfill berm 
surface water pumps are operated manually.  The leachate and berm water is pumped through 
portions of the underground site pipe chase system to the nearest set of Unit 1700 leachate 10 

storage tanks.  The quantities of all leachate and berm waters is metered and recorded within 
the system prior to discharge into one of the Unit 1700 storage tanks.  When the quantity of 
liquids accumulated within any one of the Unit 1700 storage tanks reaches a certain preset 
level, the leachate and berm water mixtures are automatically pumped through the underground 
site pipe chase system to Unit 1400.  If the level of leachate in any one of the Unit 1700 storage 15 

tanks reaches a high-high level, all pumping of leachate from the cells within the associated 
portion of the underground site pipe chase system is automatically discontinued. 
 
 

[End of Section D-2 Text] 20 
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TABLE D-2-1.1
SUMMARY OF TANK DESIGN INFORMATION

CHEMICAL WASTE MANAGEMENT, INC.  EMELLE, ALABAMA

Material of
Construction/ Diameter/ Shell/ Bottom/ Total Design

Tank Regulatory Waste Service Type of Leak Design Internal Configuration Length Height Width Capacity [5] Max.
No. Function [1] Types [2] Date Detection Code Coatings [3] of Tank [4] (ft) (ft) (ft) (gal) Sp. Gr.

CONTAINER & TANK MANAGEMENT UNIT 520
T-520 S & T I/E/H/T May-91 Visual API-620 CS V/FR/CB/A 16.00 14.00 8.00 25,066 1.50

Unit Total Permitted Capacity 25,066
CONTAINER & TANK MANAGEMENT UNIT 600
T-634 S & T I/E/H/T Sep-83 Slotted Base API-650 CS V/FR/FB/A 12.00 12.00 0.00 10,152 1.50
T-635 S & T I/E/H/T Sep-83 Slotted Base API-650 CS V/FR/FB/A 12.00 12.00 0.00 10,152 1.50
T-636 S & T I/E/H/T Sep-83 Slotted Base API-650 CS V/FR/FB/A 12.00 12.00 0.00 10,152 1.50

Unit Total Permitted Capacity 30,456
LABORATORY TANK STORAGE UNIT 708
T-725 [6]    S C/R/E/H/T Dec-90 Double Wall UL-58 CS/C1 H/DW/A 4.00 10.67 0.00 1,003 1.80
T-726  G C/R/E/H/T Jun-91 Slotted Base ASTM-D3299 FRP-2 V/DR/FB 8.00 12.58 0.00 4,731 1.30

Unit Total Permitted Capacity [7] 5,734
WHEEL WASH & TANK STORAGE UNIT 900
T-901 S & T E/H/T Oct-89 Visual API-620 CS/C2 V/FR/CB/A 6.00 8.00 3.00 1,903 1.10
T-902 S & T E/H/T Oct-89 Visual API-620 CS/C2 V/FR/CB/A 6.00 8.00 3.00 1,903 1.10
T-903 S & T E/H/T Oct-89 Double Wall ACI/AISC CS/C2 R/DW/OT/A 3.00 40.00 3.46 3,104 1.10
T-904 S & T E/H/T Oct-89 Double Wall ACI/AISC CS/C2 R/DW/OT/A 3.00 40.00 3.46 3,104 1.10

Unit Total Permitted Capacity 10,014
CONTAINMENT BUILDING/CONTAINER & TANK MANAGEMENT UNIT 1200A
T-1201A S & T C/R/E/H/T Oct-94 Double Wall ACI/AISC CS R/OT/A 20.67 12.00 12.00 20,802 2.40
T-1202A S & T C/R/E/H/T Oct-94 Double Wall ACI/AISC CS R/OT/A 20.67 12.00 12.00 20,398 2.40

Unit Total Permitted Capacity 41,200

TableD-2-1.1.xls
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TABLE D-2-1.1
SUMMARY OF TANK DESIGN INFORMATION

CHEMICAL WASTE MANAGEMENT, INC.  EMELLE, ALABAMA

Material of
Construction/ Diameter/ Shell/ Bottom/ Total Design

Tank Regulatory Waste Service Type of Leak Design Internal Configuration Length Height Width Capacity [5] Max.
No. Function [1] Types [2] Date Detection Code Coatings [3] of Tank [4] (ft) (ft) (ft) (gal) Sp. Gr.

TANK MANAGEMENT UNIT 1400
T-1405 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 52.00 32.00 0.00 508,333 1.10
T-1406 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 52.00 32.00 0.00 508,333 1.10
T-1407 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 52.00 32.00 0.00 508,333 1.10
T-1408 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 52.00 32.00 0.00 508,333 1.10
T-1409 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10
T-1410 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10
T-1411 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10
T-1412 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10
T-1413 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10
T-1414 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10
T-1415 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10
T-1416 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10
T-1417 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10
T-1418 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10
T-1419 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10
T-1420 S & T C/E/H/T Dec-88 Slotted Base API-650 CS/C3 V/DR/FB/A 39.00 28.00 0.00 250,195 1.10

Unit Total Permitted Capacity 5,035,672
LEACHATE TANK STORAGE UNITS 1700

T-A Storage C/E/H/T Nov-93 Visual ASTM 1998 XLHDPE H/A 5.33 15.92 0.00 2,500 1.10
T-1701 Storage C/E/H/T Feb-89 Visual UL-142 CS/C3 H/IL/A 12.00 30.00 0.00 25,379 1.10
T-1702 Storage C/E/H/T Feb-89 Visual UL-142 CS/C3 H/IL/A 12.00 30.00 0.00 25,379 1.10
T-1703 Storage C/E/H/T Mar-96 Visual UL-142 CS/C3 H/IL/A 12.00 30.00 0.00 25,379 1.10
T-1704 Storage C/E/H/T Mar-96 Visual UL-142 CS/C3 H/IL/A 12.00 30.00 0.00 25,379 1.10

Unit Total Permitted Capacity 104,016
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TABLE D-2-1.1
SUMMARY of TANK DESIGN INFORMATION

CHEMICAL WASTE MANAGEMENT, LLC,  EMELLE, ALABAMA

NOTES:
[1] Abbreviations for Regulatory Designations:

S = Storage T = Treatment G = Generator
[2] Abbreviations for Waste Types:

I = Ignitable R = Reactive H = Acute Hazardous
C = Corrosive E = Toxicity CharacteristicT = Toxic

[3] Abbreviations for Materials of Construction and Interior Coatings:
Materials of Construction Interior Coatings for Carbon Steel Tanks
CS = Carbon Steel C1 = Vinyl Ester C3 = Epoxy
XLHDPE = Cross-Linked High Density Polyethylene C2 = Epoxy Polyamide
FRP (Fiberglass Reinforced Plastic):
FRP-1 = Derakane 470 Epoxy Vinyl Ester Resin Throughout with 200 mil Inner Corrosion Barrier including Double Synthetic
             (Nexus ® ) Surfacing Veil
FRP-2 = Derakane 411 Epoxy Vinyl Ester Resin Throughout with 100 mil Inner Corrosion Barrier including Synthetic (Nexus®)
             Surfacing Veil
FRP-3 = Isophthalic Polyester Structural Laminate with 100 mil Inner Corrosion Barrier of Derakane 411 Epoxy Vinyl Ester
             including 10 mil "C"  Glass Surfacing Veil

[4] Abbreviations for Tank Configuration:
V = Vertical Shell H = Horizontal Shell R = Rectangular Shape DW = Double Wall A = Atmospheric Vessel (< 5 psig)
FR = Flat Roof DR = Dished/Domed RoofSR = Sloped Roof OT = Open Top P = Pressure Vessel (> 5 psig)
CB = Coned Bottom DB = Dished Bottom FB = Flat Bottom

[5] Total tank capacity is based on the physical dimensions of the tank.  This figure represents the maximum volume of waste that could
    be physically stored within the tank and establishes the permit capacity for the tank.
[6] T-725 is the only tank at the Facility that is in direct contact with the soil.
[7] Since T-726 is a 90-day generator accumulation tank its total capacity is not included in the permitted tank storage capacity (S02)
    for Unit 708 or the Facility.

TableD-2-1.1.xls
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APPENDIX D-2-2 

SECTION D-2 

CALCULATIONS OF SECONDARY CONTAINMENT CAPACITY 

In accordance with the requirements of 40 CFR 270.16(g) and ADEM Administrative Code Rule 
335-14-8-.02(7)(g), this appendix provides the calculations of secondary containment capacity 5 

for the storage of waste in tank systems.  In conjunction with the information provided within 
Appendix D-2-1, Summary of Tank Design Information, this appendix demonstrates compliance 
with the requirements of 40 CFR 264.193(e)(2)(i) and (ii), or (3)(i), and ADEM Administrative 
Code Rule 335-14-5-.10(4)(e)2.(i) and (ii), or 3.(i) regarding the provision of adequate 
secondary containment capacity within the tank management units at the Facility. 10 

D-2-2-1   Basis for Secondary Containment Calculations 

a. The containment system must be designed and operated to contain 100 percent of 
the capacity of the largest tank, as required by 40 CFR 264.193(e)(2)(i) and ADEM 
Administrative Code 335-14-5-.10(4)(e)2.(i). 

b. In addition, the containment system must be designed and operated to prevent 15 

run-on or infiltration of precipitation into the secondary containment system unless 
the collection system has sufficient excess capacity to contain run-on or infiltration.  
Such additional capacity must be sufficient to contain precipitation from a 25-year, 
24-hour rainfall event, as required by 40 CFR Part 264.193(e)(2)(ii) and ADEM 
Administrative Code 335-14-5-.10(4)(e)2.(ii).  The 25-year, 24-hour rainfall event 20 

for Emelle, Alabama is approximately 7½" as indicated in Figure D-2-2.1, which is 
an excerpt from Technical Paper No. 40, published by the U.S. Department of 
Commerce, Washington, DC, in May 1961. 

c. Rainfall allowance is not required for containment areas which are enclosed within 
a building.  Where applicable, blow-in rainfall allowance is taken into account for 25 

the units or areas which are partially enclosed (e.g. roof only or units with partial 
siding).  It is assumed that the rainfall blow-in will occur at a 30 angle to the 
vertical as measured at the top of the opening.  This assumption of blow-in for an 
entire 25-year, 24-hour storm event is a worst-case scenario and provides a 
conservative approach. 30 
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D-2-2-2   Explanation of Terminology Referred to in the Containment 
Calculations 

a. "Capacity within Perimeter Containment Curb" - This term refers to the capacity 
created by the perimeter containment curb only (see Figure D-2-2.2, Zone 1).  The 
additional capacities created from sloped floors and/or sumps are not taken into 5 

account in this category. 

b. "Capacity of Sloped Floor" - This term refers to the capacity created by the slope of 
the floor only (see Figure D-2-2.2, Zone 4).  In cases where a sump is part of the 
containment system, the area above the sump is considered as part of the sloped 
floor capacity (see Figure D-2-2.2, Zone 2).  As a conservative approach, the 10 

sloped floor capacity is calculated only when additional secondary containment 
capacity is required or when no containment curb capacity is available.   

c. "Capacity of Sumps" - This refers to the capacity within the collection sumps (see 
Figure D-2-2.2, Zone 3). 

d. "Capacity Deductions" - This term refers to the capacity which is occupied by 15 

equipment, structures, or other appurtenances within the containment area, such 
as the capacity of flat bottom tank pedestals, columns, pump pads, tanks, etc.  The 
capacity for each item is subtracted from the "Gross Secondary Containment 
Capacity" to obtain the "Net Secondary Containment Capacity." 

e. "Required Secondary Containment Capacity" - This term refers to the amount of 20 

secondary containment capacity that must be provided within each containment 
area in order to comply with the regulations.  The required capacity is the sum of: 

• 100 percent of the capacity of the largest tank (see Section D-2-2-1a, above) 
and 

• the rainfall allowance (see Section D-2-2-1b & c, above). 25 

f. The abbreviation "NA" means "Not Applicable". 

 

D-2-2-3   Certification of the Calculations of Secondary 
Containment for Tanks 

The estimated secondary containment capacities for the tank management units at the Facility 30 

have been calculated based upon the overall containment area dimensions, the sump 
dimensions, the curb heights, the depths of containment due to floor slope, and other 
dimensional information depicted on the applicable RCRA Part B Permit Application Drawings 
provided in Appendix D-1 to Section D of this Application.  These RCRA Part B Permit 
Application Drawings were prepared for the sole, specific purpose of providing the information 35 



AppendixD-2-2Text.docx Section D-2, Appendix D-2-2 Revision 5.0 
 Page 3  

required to obtain a RCRA Part B Permit for the Facility.  This certification is intended to address 
the calculations of secondary containment capacities for the tank management units at the 
Facility as provided within the tables of Appendix D-2-2, and does not certify the accuracy or 
completeness of any of the other information provided within this Application. 
 5 

With regards to the secondary containment capacity calculations prepared to demonstrate 
compliance with the requirements of 40 CFR 264.193(e)(2)(i) and (ii), or (3)(i), and ADEM 
Administrative Code Rule 335-14-5-.10(4)(e)2.(i) and (ii), or 3.(i) for the tank management units 
at the Facility, I certify under penalty of law that the modified calculations were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 10 

personnel properly gather and evaluate the information submitted.  Based on my inquiry of the 
person or persons who manage the system, or those persons directly responsible for gathering 
the information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete.  I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations. 15 

 
 
Michael T. Feeney, P.E. 
Alabama P.E. No.: 15895 
Jacobs Engineering Group Inc. 20 

Ten 10th Street NW 
Atlanta, Georgia 30309 
 
 
 25 
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TABLE D-2-2.1
SUMMARY OF SECONDARY CONTAINMENT CAPACITIES

FOR TANK MANAGEMENT UNITS
CHEMICAL WASTE MANAGEMENT, INC. EMELLE, ALABAMA FACILITY

Required
(gallons)

Provided
(gallons)

520 2 T-520 D-2-2.2 25,066 1,900 26,966 32,542

600 3 T-634, 635, & 636 D-2-2.3 10,152 NA 10,152 51,750

708 NA1 T-725 NA1 5,734 NA1 NA1 NA1

900 1 T-901 & 902 D-2-2.4 1,903 NA 1,903 3,840

900 2 T-903 D-2-2.5 3,104 NA 3,104 11,431

900 3 T-904 D-2-2.6 3,104 NA 3,104 13,745

1200A NA1 T-1201A & T-1202A NA1 20,802 NA1 NA1 NA1

1400 1 T-1405 thru T-1420 D-2-2.7 508,333 101,939 610,272 784,264

1700A 1 Tank T-A D-2-2.8 2,500 NA 2,500 10,714

1700B 2 Tanks T-1701 and T-1702 D-2-2.9 25,379 NA 25,379 36,543

1700C 3 Tanks T-1703 and T-1704 D-2-2.10 25,379 NA 25,379 36,543

Notes:
1)  Tank T-725 (Unit 708) and Tanks T-1201A and T-1202A (Unit 1200A) are underground or in-ground tanks that utilize a
     double-walled design for secondary containment in accordance with the requirements of 40 CFR 264.193(e)(3) and ADEM
     Administrative Code Rule 335-14-5-.10(4)(e)3.  Therefore, calculations of secondary containment capacity are not
     applicable for these tanks/tank systems.

Containment
Area

Identifier

Unit
Number

Largest
Tank

Volume
(gallons)

Rainfall
Allowance
(gallons)

Secondary Containment
CapacityTableTank(s)
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TABLE D-2-2.2

CALCULATIONS OF SECONDARY CONTAINMENT CAPACITY

CONTAINER & TANK MANAGEMENT - UNIT 520
Containment Area No. 2 (Tank T-520)

(Reference Drawing Nos. 0520-020-001, 0520-030-001, & 0520-040-001)

I. Secondary Containment Capacity
A. Capacity within the Perimeter Containment Curb

[ 38'-8"× 28'-8" × 3'-11"] = 4,346 cu. ft.

B. Capacity of Sloped Floor = NA

C. Capacity in Sumps
[2' × 2' × 2'] = 8 cu. ft.

Gross Secondary Containment Capacity = 4,354 cu. ft.

D. Capacity Deductions
1) less volume of tank pedestals

[4 × (1'-1 1/2" × 1'-1 1/2" × (6" + 2"))] = -3 cu. ft.

Capacity Deductions Subtotal = -3 cu. ft.

Net Secondary Containment Capacity = 4,351 cu. ft.
or 32,542 gallons

II. Required Secondary Containment Capacity
A. Volume of Largest Tank = 25,066 gallons

B. Rainfall Allowance (25-year, 24-hour storm event of 7.5")
1) Rain through roof opening on top of tank and gap around tank

[(pi × (8'-3")²) × 7½"/12 × 7.48 gal/ft³] = 1,000 gallons
2) Rain blow-in under covered portion of containment area

(This area is partially covered by a roof; however allowance
must be made for blow-in on longest side.  Assume 30°
blow-in, with an effective eave height of 12'-1", and a roof
overhang of 2'.)
[((tan 30° × 12'-1" eave) - 2' overhang) × 38'-8" width × (7½"/12)
× 7.48 gal/ft³] = 900 gallons

Total Capacity Required = 26,966 gallons

Note: These calculations DO NOT account for the additional containment capacity provided by
the sloped floor.
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TABLE D-2-2.3

CALCULATIONS OF SECONDARY CONTAINMENT CAPACITY

CONTAINER & TANK MANAGEMENT - UNIT 600
Containment Area No. 3 (Tanks T-634, T-636, and T-636)

(Reference Drawing Nos. 0600-020-001, 0600-030-002, & 0600-040-001)

I. Secondary Containment Capacity
A. Capacity within the Perimeter Containment Curb

[145'-4" × 78'-8" × 7 1/4"] = 6,860 cu. ft.

B. Capacity of Sloped Floor = NA

C. Capacity in Sumps (based on minimum depth)
[(2'-6" × 138'-4" × 2'-0 3/8")

 + (2'-6" × 17'-6" × ((4'-0 3/8" + 10 3/4")/2)] = 810 cu. ft.

D. Offset in SW corner (near T-634)
[15'-9" × 3'-4" × 7 1/4"] = 31 cu. ft.

Gross Secondary Containment Capacity = 7,701 cu. ft.

E. Capacity Deductions
1) less volume of forklift ramp (no allowance for slope)

[7 1/4" × (10' + 8" + 8") × 80'] = -544 cu. ft.
2) less volume of tank pedestals

[3 × pi × (6'-6")² × 7 1/4"] = -239 cu. ft.

Capacity Deductions Subtotal = -783 cu. ft.

Net Secondary Containment Capacity = 6,918 cu. ft.
or 51,750 gallons

II. Required Secondary Containment Capacity
A. Volume of Largest Tank = 10,152 gallons

B. Rainfall Allowance (25-year, 24-hour storm event of 7.5")

= NA

Total Capacity Required = 10,152 gallons

Note: These calculations DO NOT account for the additional containment capacity provided by
the sloped floor.

allowance is neglected.)
(Tanks are enclosed within a building. Therefore, rainfall

TableD-2-2.3.xls
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TABLE D-2-2.4

CALCULATIONS OF SECONDARY CONTAINMENT CAPACITY

WHEEL WASH AND TANK STORAGE - UNIT 900
Containment Area No. 1 (Tanks T-901 and T-902)

(Reference Drawing Nos. 0900-020-001 & 0900-030-001)

I. Secondary Containment Capacity
A. Capacity within the Perimeter Containment Curb

[47'-8" × 19'-4" × 8"] = 617 cu. ft.

B. Capacity of Sloped Floor = NA

C. Capacity in Sumps
[2' × 2' × 2'] = 8 cu. ft.

Gross Secondary Containment Capacity = 625 cu. ft.

D. Capacity Deductions
1) less volume of roll-off box pedestal

[18'-1" × 7'-3" × 8"] = -88 cu. ft.
2) less volume of pump pedestal

[6' × 6' × 8"] = -24 cu. ft.

Capacity Deductions Subtotal = -112 cu. ft.

Net Secondary Containment Capacity = 513 cu. ft.
or 3,840 gallons

II. Required Secondary Containment Capacity
A. Volume of Largest Tank = 1,903 gallons

B. Rainfall Allowance (25-year, 24-hour storm event of 7.5")

= NA

Total Capacity Required = 1,903 gallons

Note: These calculations DO NOT account for the additional containment capacity provided by the
sloped floor.

(Tanks are enclosed within a building. Therefore, rainfall
allowance is neglected.)
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TABLE D-2-2.5

CALCULATIONS OF SECONDARY CONTAINMENT CAPACITY

WHEEL WASH AND TANK STORAGE - UNIT 900
Containment Area No. 2 (Tank T-903)

(Reference Drawing Nos. 0900-020-001 & 0900-030-001)

I. Secondary Containment Capacity
A. Capacity within the Perimeter Containment Curb

[88'-8" × 18'-10" × (233.00' - 232.33')] = 1,119 cu. ft.

B. Capacity of Sloped Floor (below 232.33')
(Based on volume of a truncated pyramid)

 = h/3 × (A1 + A2 + (A1×A2)^1/2) )
[(1/3)(232.33' - 232.13') ×

((68'-8" × 18'-10")+(40' × 3')+(1293 sf × 120 sf)^1/2)] = 120 cu. ft.

C. Capacity in Sump
[40' × 3' × 3'-5 1/2"] = 415 cu. ft.

Gross Secondary Containment Capacity = 1,654 cu. ft.

D. Capacity Deductions
1) less volume of ramps

[2 × ((1/2)(10' × 8") × 18'-10")] = -126 cu. ft.

Capacity Deductions Subtotal = -126 cu. ft.

Net Secondary Containment Capacity = 1,528 cu. ft.
or 11,431 gallons

II. Required Secondary Containment Capacity
A. Volume of Largest Tank

[40' × 3' × 3'-5 1/2"] = 3,104 gallons

B. Rainfall Allowance (25-year, 24-hour storm event of 7.5")

= NA

Total Capacity Required = 3,104 gallons

Note: These calculations DO account for the additional containment capacity provided by the sloped
floor.

(Tank is enclosed within a building. Therefore, rainfall
allowance is neglected.)
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TABLE D-2-2.6

CALCULATIONS OF SECONDARY CONTAINMENT CAPACITY

WHEEL WASH AND TANK STORAGE - UNIT 900
Containment Area No. 3 (Tank T-904)

(Reference Drawing Nos. 0900-020-001 & 0900-030-001)

I. Secondary Containment Capacity
A. Capacity within the Perimeter Containment Curb

[88'-8" × 24'-2" × (233.00' - 232.33')] = 1,436 cu. ft.

B. Capacity of Sloped Floor (below 232.33')
(Based on volume of a truncated pyramid)

 = h/3 × (A1 + A2 + (A1×A2)^1/2) )
[(1/3)(232.33' - 232.13') ×

((68'-8" × 24'-2")+(40' × 3')+(1660 sf × 120 sf)^1/2)] = 148 cu. ft.

C. Capacity in Sump
[40' × 3' × 3'-5 1/2"] = 415 cu. ft.

Gross Secondary Containment Capacity = 2,000 cu. ft.

D. Capacity Deductions
1) less volume of ramps

[2 × ((1/2)(10' × 8") × 24'-2")] = -162 cu. ft.

Capacity Deductions Subtotal = -162 cu. ft.

Net Secondary Containment Capacity = 1,838 cu. ft.
or 13,745 gallons

II. Required Secondary Containment Capacity
A. Volume of Largest Tank

[40' × 3' × 3'-5 1/2"] = 3,104 gallons

B. Rainfall Allowance (25-year, 24-hour storm event of 7.5")

= NA

Total Capacity Required = 3,104 gallons

Note: These calculations DO account for the additional containment capacity provided by the sloped
floor.

(Tank is enclosed within a building. Therefore, rainfall
allowance is neglected.)
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TABLE D-2-2.7

CALCULATIONS OF SECONDARY CONTAINMENT CAPACITY

TANK MANAGEMENT - UNIT 1400
Containment Area No. 1 (Tanks T-1405 thru T-1420)

(Reference Drawing Nos. 1400-020-001 & -003, -030-001 & 002, & -040-001 thru 003)

I. Secondary Containment Capacity
A. Capacity within the Perimeter Containment Wall

[{((244'-8"×240'-8")-(½)(49'-7½"×49'-7½")) × (272.19'-269.94')} +
{((243'-7"×239'-7")-(½)(49'-4"×49'-4"))×(269.94'-269.69')}] = 144,005 cu. ft.

B. Capacity of Sloped Floor (below 269.69')
[((243'-7"×239'-7")-(½)(49'-4"×49'-4")) × ½(269.69'-268.07')] = 46,284 cu. ft.

C. Capacity in Sumps
[4' × 4' × 5'] = 80 cu. ft.

Gross Secondary Containment Capacity = 190,368 cu. ft.

D. Capacity Deductions
1) less volume of tank pedestals

[(270.92-½(269.69'+268.07')) × {(12×(½×8×16'-9 ¼"×20'-3")
 + (4×(½×8×22'-1 ¾"×26'-9"))}] = -52,591 cu. ft.

2) less volume of tank cylinders
 [(4(pi)(26')² + 12(pi)(19.5')²) × (272.19' - 270.92')] = -28,994 cu. ft.

3) less volume of pump platform
[(270.92' - 267.80') × (32' × 32')] = -3,195 cu. ft.

4) less volume of ramp
[(½)(272.19' - 269.50') × 26' × 12'] = -420 cu. ft.

5) less volume of pump pedestals
[(270.19' - 268.32') × 4'-10" × 1'-9" × 2] = -32 cu. ft.

6) less volume of pipe rack pedestals
[(270.92-½(269.69'+268.07')) × (71 × 1'-6" × 1'-4")] = -289 cu. ft.

Capacity Deductions Subtotal = -85,520 cu. ft.

Net Secondary Containment Capacity = 104,848 cu. ft.
or 784,264 gallons

Note: These calculations DO account for the additional containment capacity provided by the
sloped floor.
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TABLE D-2-2.7

CALCULATIONS OF SECONDARY CONTAINMENT CAPACITY

TANK MANAGEMENT - UNIT 1400
Containment Area No. 1 (Tanks T-1405 thru T-1420)

(Reference Drawing Nos. 1400-020-001 & -003, -030-001 & 002, & -040-001 thru 003)

II. Required Secondary Containment Capacity
A. Volume of Largest Tank = 508,333 gallons

B. Rainfall Allowance (25-year, 24-hour storm event of 7.5")
(Net area not covered by canopies or guttered tank roofs)
1) Total Tank Farm Area

[(244'-8" × 240'-8")-(½)(49'-7½" × 49'-7½")] 57,653 sf
2) less Guttered Area of Tank Roofs (all but approx. 1/6 of roof area)

[5/6 × ( 4(pi)(26')² + 12(pi)(19.5')² )] -19,025 sf
3) less Area Covered by Canopy (over pipe racks, most of perimeter) -16,823 sf

Net Area Exposed to Rainfall = 21,805 sf

Net Rainfall Allowance Volume Calculation
[21,805 sq. ft. × 7.5"/12" × 7.48 gal/ft³] = 101,939 gallons

Total Capacity Required = 610,272 gallons

TableD-2-2.7.xls
"Table D-2-2.7"

Section D-2, App. D-2-2, Tables
Page 2 of 2

Revision 5.0



TABLE D-2-2.8

CALCULATIONS OF SECONDARY CONTAINMENT CAPACITY

LEACHATE TANK STORAGE - UNIT 1700A
Containment Area No. 1 (Tank T-A)

(Reference Drawing Nos. 1700-020-002 & 1700-040-001)

I. Secondary Containment Capacity
A. Capacity within the Perimeter Containment Curb

[21'-8" × 17'-8" × 3'-11 3/4"] = 1,524 cu. ft.

B. Capacity of Sloped Floor = NA

C. Capacity in Sump = NA

Gross Secondary Containment Capacity = 1,524 cu. ft.

D. Capacity Deductions
1) less volume of existing tank supports

[2 × (11' × 1'-6" × 8"/12)] = -22 cu. ft.
2) less volume of new tank supports

[(15'-5" - (2 × 1'-6")) × 6'-1" × 8"/12] = -51 cu. ft.
3) less volume of pump pad

[6' × 2' × 8"/12] = -8 cu. ft.
4) less volume of column supports

[4 × 10" × 10" × 3'-11 3/4"] = -11 cu. ft.

Capacity Deductions Subtotal = -92 cu. ft.

Net Secondary Containment Capacity = 1,432 cu. ft.
or 10,714 gallons

II. Required Secondary Containment Capacity
A. Volume of Largest Tank = 2,500 gallons

B. Rainfall Allowance (25-year, 24-hour storm event of 7.5")

= NA

Total Capacity Required = 2,500 gallons

Note: These calculations DO NOT account for the additional containment capacity provided by
the sloped floor.

(Tank is enclosed within a building. Therefore, rainfall
allowance is neglected.)
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TABLE D-2-2.9

CALCULATIONS OF SECONDARY CONTAINMENT CAPACITY

LEACHATE TANK STORAGE - UNIT 1700B
Containment Area No. 2 (Tanks T-1701 and T-1702)

(Reference Drawing No. 1700-020-003)

I. Secondary Containment Capacity
A. Capacity within the Perimeter Containment Curb

[50' × 40' × 2'-6"] = 5,000 cu. ft.

B. Capacity of Sloped Floor = NA

C. Capacity in Sump
[3' × 3' × 1'] = 9 cu. ft.

Gross Secondary Containment Capacity = 5,009 cu. ft.

D. Capacity Deductions
1) less volume of pump pads

[2 × 5'-4" × 2'-5" × 1'-6"] = -39 cu. ft.
2) less volume of tank supports

[6 × 11' × 1'-6" × 6"] = -50 cu. ft.
3) less volume of column supports

[8 × 1'-4" × 1'-4" × 2'-6"] = -35 cu. ft.

Capacity Deductions Subtotal = -124 cu. ft.

Net Secondary Containment Capacity = 4,885 cu. ft.
or 36,543 gallons

II. Required Secondary Containment Capacity
A. Volume of Largest Tank = 25,379 gallons

B. Rainfall Allowance (25-year, 24-hour storm event of 7.5")

= NA

Total Capacity Required = 25,379 gallons

(Tanks are enclosed within a building. Therefore, rainfall
allowance is neglected.)

Note: These calculations DO NOT account for the additional containment capacity provided by
the sloped floor.
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TABLE D-2-2.10

CALCULATIONS OF SECONDARY CONTAINMENT CAPACITY

LEACHATE TANK STORAGE - UNIT 1700C
Containment Area No. 3 (Tanks T-1703 and T-1704)

(Reference Drawing No. 1700-020-004)

I. Secondary Containment Capacity
A. Capacity within the Perimeter Containment Curb

[50' × 40' × 2'-6"] = 5,000 cu. ft.

B. Capacity of Sloped Floor = NA

C. Capacity in Sump
[3' × 3' × 1'] = 9 cu. ft.

Gross Secondary Containment Capacity = 5,009 cu. ft.

D. Capacity Deductions
1) less volume of pump pads

[2 × 5'-4" × 2'-5" × 1'-6"] = -39 cu. ft.
2) less volume of tank supports

[6 × 11' × 1'-6" × 6"] = -50 cu. ft.
3) less volume of column supports

[8 × 1'-4" × 1'-4" × 2'-6"] = -35 cu. ft.

Capacity Deductions Subtotal = -124 cu. ft.

Net Secondary Containment Capacity = 4,885 cu. ft.
or 36,543 gallons

II. Required Secondary Containment Capacity
A. Volume of Largest Tank = 25,379 gallons

B. Rainfall Allowance (25-year, 24-hour storm event of 7.5")

= NA

Total Capacity Required = 25,379 gallons

(Tanks are enclosed within a building. Therefore, rainfall
allowance is neglected.)

Note: These calculations DO NOT account for the additional containment capacity provided by
the sloped floor.
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TABLE D-2-3.1
SUMMARY OF TANK DESIGN SHELL THICKNESSES

CHEMICAL WASTE MANAGEMENT, INC.,  EMELLE, ALABAMA FACILITY

Calculated Minimum Thickness (in.) 2 Calculated Minimum Thickness (in.) 5
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CONTAINER & TANK MANAGEMENT UNIT 520
T-520 API-620 CS 0.1250 NA NA 0.055 3/16 3/16 3/16 3/8 3/8 3/8 NA NA 0.320

CONTAINER AND TANK MANAGEMENT UNIT 600
T-634 thru T-636 API-650 CS 0.0625 NA NA 0.042 3/16 1/4 3/16 1/4 5/16 5/16 NA NA 0.271

LABORATORY TANK STORAGE UNIT 708
T-725 UL-58 / sti-P3 CS NA NA NA NA

WHEEL WASH & TANK STORAGE UNIT 900
T-901 & T-902 API-620 CS 0.0625 NA 0.017 0.012 3/16 3/16 3/16 3/16 6 1/4 1/4 NA 0.233 0.238
T-903 & T-904 ACI/AISC CS 0.1250 NA 0.093 0.093 NA NA NA NA 1/2 1/2 NA 0.407 0.407

CONTAINMENT BUILDING/CONTAINER & TANK MANAGEMENT UNIT 1200A
T-1201A & T-1202A ACI/AISC CS 0.1250 NA 0.429 0.429 NA NA NA NA 1.00 1.00 NA 0.571 0.571

TANK MANAGEMENT UNIT 1400
T-1405 thru T-1408 API-650 CS 0.0625 NA NA 0.268 0.202 0.135 0.068 3/16 1/4 1/4 5/16 5/16 7/16 5/16 5/16 NA NA 0.170 0.111 0.178
T-1409 thru T-1420 API-650 CS 0.0625 NA NA 0.176 0.118 0.060 3/16 1/4 3/16 1/4 5/16 5/16 1/4 1/4 NA NA 0.137 0.132 0.190

LEACHATE TANK STORAGE UNITS 1700
T-A ASTM 1998 XLHDPE 0.1250 NA NA NA 0.187 NA 0.187 3/4 NA 3/4 NA NA NA

T-1701 thru T-1704 UL-142 CS 0.0625 NA NA NA 0.24 NA 0.24 3/8 NA 3/8 NA NA NA

Notes:

1.

2.
3.
4.
5.

6.
7.

 Min. Corr. Allow.

Min. Code Thickness
(in.) 3 without Design

Minimum Design Thickness for New Tank
(in.) 4

The Design Minimum Corrosion Allowance is the thickness specified by the Owner (or Engineer) prior to fabrication as the minimum allowance to be included in the design calculations for
determining the tank shell thickness, prior to any rounding to nominal shell thickness commonly used in fabrication.

The Allowable Service Life Corrosion is analogous to an actual corrosion allowance and should always be equal to or greater than the Design Minimum Corrosion Allowance.
T-901 and T-902 are internally coated, so no corrosion allowance was included for the roof, which is specified at the minimum code thickness of 3/16".
CS is Carbon Steel.

The Calculated Minimum Thickness is the shell thickness calculated by the methods in the applicable code as the minimum required for structural integrity for the tank design conditions.
The Minimum Code Thickness is the shell thickness specified within the applicable code as the minimum required for fabrication or erection of the tank, not including any corrosion allowance.
The Minimum Design Thickness is the specified shell thickness for tank fabrication, considering all shell thickness calculations, code requirements, and the Design Minimum Corrosion Allowance.
The Allowable Service Life Corrosion is the difference between the Minimum Design Thickness and the Calculated Minimum Thickness, indicated only where both of these thicknesses are available
to determine the difference.

0.135
(10 ga.)

0.135
(10 ga.)
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APPENDIX D-2-4 

SECTION D-2 

TANK SYSTEM DESIGN ASSESSMENTS AND 

CERTIFICATIONS 

D-2-4-1   Introduction 5 

In accordance with the applicable requirements of 40 CFR 264.192(a) and ADEM Administrative 
Code Rule 335-14-5-.10(3)(a), the Facility has obtained an assessment of the design of each 
tank system for which construction commenced after July 14, 1986 at the Facility in which 
hazardous wastes are managed.  These assessments have been reviewed by an independent, 
qualified, registered Alabama Professional Engineer and certified in accordance with 40 CFR 10 

270.16(a) and ADEM Administrative Code Rule 335-14-8-.02(2)(d).  The certifications attest that 
the assessment of the design of the tank system demonstrates that the tank system foundation, 
structural supports, seams, connections, and pressure controls are adequate, and that the tanks 
have sufficient structural strength and compatibility with the wastes to be managed and/or 
protection from corrosion so that they will not collapse, rupture or fail when properly installed, 15 

operated within the design limits, and properly inspected and maintained. 

D-2-4-2   Tank System Design Assessments and Certifications 
Included within this RCRA Part B Permit Application 

In accordance with the requirements of 40 CFR 264.192(g) and 40 CFR 270.16(a), and ADEM 
Administrative Code Rules 335-14-5-.10(3)(g) and 335-14-8-.02(7)(a), the design assessments 20 

and certifications, prepared by an independent, qualified, registered Alabama Professional 
Engineer for each tank system included within this RCRA Part B Permit Application, are 
provided in an attachment to this appendix as follows: 
 

• Attachment D-2-4-1 Tank Design Assessment and Certification - Unit 520; 25 

• Attachment D-2-4-2 Tank Design Assessment and Certification - Unit 600; 

• Attachment D-2-4-3 Tank Design Assessment and Certification - Unit 708; 

• Attachment D-2-4-4 Tank Design Assessment and Certification - Unit 900; 

• Attachment D-2-4-5 Tank Design Assessment and Certification - Unit 1200A; 

• Attachment D-2-4-6 Tank Design Assessment and Certification - Unit 1400; & 30 

• Attachment D-2-4-7 Tank Design Assessment and Certification - Units 1700A, 
B, & C. 
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D-2-4-3   Tank System Design Assessments and Certifications 
Maintained within the Facility Operating Record 

The tank system design assessments and certifications provided within this appendix are not 
intended to invalidate or replace the previously prepared tank system design assessments and 
certifications maintained within the Facility Operating Record for the following tank systems at 5 

the Facility for which construction commenced between July 14, 1986 and the date of this 
RCRA Part B Permit Application: 
 

• Tank T-520 in Unit 520 (Attachment D-2-4-1); 

• Tanks T-634, T-635, and T-636 in Unit 600 (Attachment D-2-4-2); 10 

• Tank T-725 in Unit 708 (Attachment D-2-4-3); 

• Tanks T-901 through T-904 in Unit 900 (Attachment D-2-4-4); 

• Tanks T-1201A and T-1202A in Unit 1200A (Attachment D-2-4-5); 

• Tanks T-1405 through T-1420 in Unit 1400 (Attachment D-2-4-6); and 

• Tanks T-A & T-1701 through T-1704 in Units 1700A, B, & C (Attachment D-2-4-7). 15 

 
The tank system design assessments and certifications provided in the above listed 
attachments were prepared for the sake of consistency and completeness of this RCRA Part B 
Permit Application and to reflect current Facility practices and procedures.  The tank system 
design assessments provided in these attachments shall be used by the Facility as necessary 20 

for all future modifications, repairs or replacements of tanks or tank system components within 
these existing tank systems. 
 
In accordance with the applicable requirements of 40 CFR 264.192(a) and ADEM Administrative 
Code Rule 335-14-5-.10(3)(a), the Facility also obtains an assessment and certification for the 25 

design of new tank systems in which hazardous waste are managed in accordance with 40 CFR 
262.34(a)(1)(ii) and ADEM Administrative Code Rule 335-14-3-.03(5)(a)1.(ii).  In accordance 
with the requirements of 40 CFR 264.192(g) and 40 CFR 270.16(a) and ADEM Administrative 
Code Rules 335-14-5-.10(3)(g), 335-14-2(2)(d) and 335-14-8-.02(7)(a), a design assessment 
and certification, prepared by an independent, qualified, registered Alabama Professional 30 

Engineer for the 90-day generator accumulation tank system in Laboratory Tank Storage Unit 
708 (Tank T-726) is maintained within the Facility Operating Record. 
 
 

[End of Appendix D-2-4 Text] 35 
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TANK SYSTEM DESIGN ASSESSMENT AND CERTIFICATION 

TANK MANAGEMENT UNIT 520 

TANK T-520 

I.   Introduction 

This document provides the assessment and certification for the design of the hazardous waste 5 

storage tank system at Tank Management Unit 520 at the Chemical Waste Management, Inc. 
Facility in Emelle, Sumter County, Alabama.  The assessment was performed to address the 
applicable requirements of 40 CFR 264.192(a) and ADEM Administrative Code Rule 335-14-5-
.10(3)(a), regarding the design of the system within Tank Management Unit 520 which is 
comprised of the tanks (i.e., Tank T-520), the tank foundation, the associated ancillary 10 

equipment and the secondary containment system. 
 
Tank Management Unit 520 is located just south of Unit 603 at the Facility as shown on Drawing 
No. 0100-020-001 in Appendix D-1 to Section D of the RCRA Part B Permit Application.  The 
primary function of the tank system within Unit 520 is to enable the blending, mixing and/or 15 

bulking of organic waste liquids for loading and subsequent transfer off-site for solvent recovery, 
energy recovery, incineration or other appropriate treatment. 
 
The following drawings were used in the preparation of this Assessment and Certification and 
are provided either in Exhibit A (Tank Data Sheets) or in Appendix D-1 to Section D of the 20 

RCRA Part B Permit Application: 
 
Drawing No. Drawing Title  
0520-010-001 Container & Tank Management Unit 520 - P&ID  
0520-020-001 Container & Tank Management Unit 520 - Plan View  25 

0520-030-001 Container & Tank Management Unit 520 - Sections  
0520-040-001 Container & Tank Management Unit 520 - Details  
0520-080-020 Tank Data Sheet - T-520  

II.   Tank Design 

Tank T-520 has been designed in accordance with the design codes and standards indicated 30 

within the DESIGN DATA section of the Tank Data Sheet (i.e., Drawing No. 0520-080-020) 
provided in Exhibit A to this tank system design assessment.  The criteria utilized in the 
assessment of the design of the shell, structural support, and anchorage for Tank T-520 are 
also provided within the DESIGN DATA section of the Tank Data Sheet, as well as within the 
tank design calculations provided in Exhibit B to this tank system design assessment. 35 
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The calculations provided in Exhibit B to this tank system design assessment demonstrate that 
the tank shell, structural supports and anchorages are, as designed, adequate to withstand the 
static and dynamic stresses associated with pressures resulting from vapor and liquids heads, 
filling and withdrawal of liquids, diurnal heating and cooling of the tank and contents, roof and 
wall loads, and associated environmental stresses such as wind and seismic loads, as 5 

applicable, at the design conditions indicated on the tank data sheets. 

III.   Tank Foundation Design 

The design of the reinforced concrete foundation for Tank T-520 is indicated in Detail 7 on 
Drawing No. 0520-040-001 which is provided in Appendix D-1 to Section D of the RCRA Part B 
Permit Application.  The criteria utilized in the assessment of the design of the foundation for 10 

Tank T-520 are provided within the tank foundation design calculations provided in Exhibit C to 
this tank system design assessment. 
 
The tank foundation design calculations provided in Exhibit C demonstrate that the tank 
foundation is, as designed, adequate to support the load of the full tank and to withstand 15 

associated environmental stresses at the design conditions indicated on the tank data sheets 
and provided within foundation design calculations. 

IV.   Ancillary Equipment Design 

All tank system ancillary piping systems shall be designed, installed and tested in accordance 
with the American Society of Mechanical Engineers (ASME) Standard B31.3, "Chemical Plant 20 

and Petroleum Refinery Piping", or an equivalent nationally recognized standard, and in 
accordance with recognized good engineering practices to ensure that they are supported and 
protected against physical damage and excessive stress due to settlement, vibration, 
expansion, or contraction. 
 25 

All other ancillary equipment for the tank system shall be designed, installed and tested in 
accordance with appropriate recognized standards, if any, and in accordance with recognized 
good engineering practices to ensure that it is supported and protected against physical 
damage and excessive stress due to settlement, vibration, expansion, or contraction. 
 30 

In order for this tank design assessment and associated certification to be maintained, and prior 
to the tank system being placed in use, the Facility shall ensure that the tank system ancillary 
equipment is properly installed and that all required inspections, tests and repairs are performed 
in accordance with the applicable requirements of 40 CFR 264.192(b) through (f) and ADEM 
Administrative Code Rules 335-14-5-.10(3)(b) through (f).  Prior to the tank system being placed 35 

in use, the Facility shall obtain and place within the Facility Operating Record in accordance 
with the requirements of 40 CFR 264.192(g) and ADEM Administrative Code Rule 335-14-5-
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.10(3)(g), an assessment of the tank system installation, prepared by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM Administrative Code Rule 
335-14-8-.02(2)(d), which certifies that the tank system and ancillary equipment were properly 
designed, installed and tested. 

V.   Secondary Containment System Design 5 

The design features of the secondary containment system for the tank system within Unit 520 
are indicated on Drawing Nos. 0520-020-001, 0520-030-001, and 0520-040-001 which are 
located in Appendix D-1 to Section D of the RCRA Part B Permit Application.  As shown on 
these drawings and in accordance with the applicable requirements of 40 CFR 264.193 and 
ADEM Administrative Code Rule 335-14-5-.10(4), the secondary containment system design is 10 

comprised of a reinforced concrete base, with all joints sealed with chemical-resistant 
waterstops, and all concrete surfaces sealed with chemical-resistant concrete coating system.  
Information on the concrete coatings available for use on the secondary containment system is 
provided within Appendix D-1-3 to Section D-1 of the RCRA Part B Permit Application. 
 15 

Calculations demonstrating that the design secondary containment capacity meets or exceeds 
the applicable requirements 40 CFR 264.193(e) and ADEM Administrative Code Rule 335-14-5-
.10(4)(e) are provided in Appendix D-2-2 to Section D-2 of the RCRA Part B Permit Application. 

VI.   Tank Venting Requirements 

As indicated on the P&ID for Unit 520 (i.e., Drawing No. 0520-010-001 which is located in 20 

Appendix D-1 to Section D of the RCRA Part B Permit Application), Tank T-520 is designed as 
closed top tank that passively vents through a closed system to an activated carbon adsorber.  
The P&ID and the Tank Data Sheet (i.e., Drawing No. 0520-080-020) provided in Exhibit A to 
this tank system design assessment also indicate that the designed tank vent system includes a 
pressure/vacuum relief valve (i.e., conservation vent) and an emergency relief vent on the tank.  25 

The Tank Data Sheet specifies the diameter of the pressure/vacuum relief valve nozzle and the 
emergency vent nozzle on the tank. 
 
The requirements for normal (i.e., liquid displacement and thermal effects) and emergency (i.e., 
fire exposure) venting capacities for the Unit 520 tank were evaluated in accordance with 30 

American Petroleum Institute Standard 2000, Venting Atmospheric and Low-Pressure Storage 
Tank (i.e., API 2000).  As shown in the venting calculations provided in Exhibit D to this tank 
system design assessment, the size of the conservation vent nozzle on the tank is adequate to 
allow the tank under normal conditions to be maintained within the design limitations for 
pressure and vacuum as specified on the Tank Data Sheet provided in Exhibit A and within the 35 

tank design calculations provided in Exhibit B to this tank system design assessment.  The 
venting calculations provided in Exhibit D also demonstrate that the size of the emergency vent 
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nozzle on the tank is adequate to allow the tank to be maintained within the design limitations 
for pressure in the event of exposure to fire.  The venting calculations provided in Exhibit D to 
this tank system design assessment also indicate the design pressure and vacuum settings for 
the conservation vent, the design pressure setting for the emergency relief vent, and the design 
maximum tank fill and withdrawal rates which were used in the evaluation of the tank venting 5 

requirements. 

VII.   Hazardous Characteristics of the Waste Managed 

In accordance with the requirements of 40 CFR 264.192(a)(2) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a)2., this section presents an evaluation of the compatibility of the wastes 
managed within the Unit 520 tank system with the materials of construction of Tank T-520 and 10 

the ancillary equipment (i.e., pumps and piping) to determine their suitability for service in this 
unit. 
 
The types of wastes managed within Tank T-520 will primarily be ignitable wastes.  However, 
due to the derived-from and mixture rules, virtually all types of hazardous wastes listed and 15 

identified in 40 CFR Part 261 and ADEM Administrative Code Rule 335-14-2, except for 
corrosive and reactive wastes, may be managed in the T-520 tank system as shown in 
Appendix D-2-1 of this Application.  In addition, non-hazardous wastes and treatment residues 
from listed wastes may also be managed in Tank T-520.  Tank T-520 and the ancillary 
equipment that contact wastes within this system are primarily constructed of carbon steel 20 

without internal corrosion protection. 
 
Exhibit E to this tank system design assessment presents information which provides an 
indication of the relative compatibility of carbon steel with a wide variety of chemical compounds 
and other substances.  The table in Exhibit E provides corrosion/compatibility information for 25 

carbon steel exposed to pure chemical compounds which, in general, tend to have a more 
severe corrosive effect than wastes which contain mixtures and complexes of these 
compounds.  Although this table may not provide corrosion data and service recommendations 
for all of the potential constituents of the wastes or waste mixtures which may be managed 
within the tank system in Unit 520, the table does demonstrate that carbon steel is generally 30 

compatible with and, under normal conditions, should not experience an accelerated rate of 
corrosion or deterioration when exposed to a majority of the types and classes of wastes which 
are managed within the Unit 520 tank system.  In addition to the compatibility/corrosion data 
provided in Exhibit E, the compatibility of carbon steel with the types of ignitable wastes 
managed within Unit 520 is further validated by the empirical data provided by many years of 35 

comparable service applications within a variety of units at the Facility. 
 
Based on the information provided in Exhibit E of this tank system design assessment and the 
empirical data compiled at the Facility for comparable service applications, it is the conclusion of 
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this evaluation that the carbon steel tank system components are generally compatible with the 
types of waste managed within the Unit 520 tank system.  It is further concluded that these 
materials of construction are suitable for this service if the tank system is operated within the 
design limitations set forth within this assessment, and that, if the tank system is managed in 
accordance with the following minimum practices, these materials of construction should not 5 

experience an accelerated rate of corrosion or deterioration which may result in a catastrophic 
failure of the tank system, throughout its useful life: 
 

• Prior to placement of a waste into the tank system the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 10 

of the tank system components in accordance with the procedures and 
requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 
B Permit Application.  References other than Exhibit E of this document, such as 
publications by the National Association of Corrosion Engineers (NACE) or other 
recognized sources of corrosion data, may also be used to evaluate 15 

compatibilities.  The Facility shall prohibit the placement into the Unit 520 tank 
system any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components, including hazardous 
wastes that exhibit the characteristic of corrosivity as defined in 40 CFR 261.22 
and ADEM Administrative Code Rule 335-14-2-.03(3); and 20 

• The Facility shall perform an annual inspection of the tank shell to ensure that 
minimum code thicknesses are maintained and that adequate corrosion allowance 
is available for continued service. 

VIII.   Certification of Tank System Design Assessment 

In accordance with the requirements of 40 CFR 264.192(a) and ADEM Administrative Code 25 

Rule 335-14-5-.10(3)(a), this section provides a certification by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM Administrative Code Rule 
335-14-8-.02(2)(d), that an assessment of the design of the following tank system demonstrates 
that the tank system foundation, structural supports, seams, connections, and pressure controls 
are adequate, and that the tank has sufficient structural strength, compatibility with the wastes 30 

to be managed and/or protection from corrosion so that it will not collapse, rupture or fail, if 
properly installed, operated within the design limits, and properly inspected and maintained: 
 
Tank System Location: Chemical Waste Management, Inc. 
    Emelle, Alabama 35 

Tank System Identification: Tank Management Unit 520 
Applicable Tank:  T-520 
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At a minimum, the assessment of the tank system design, which is incorporated herein by 
reference, addresses and considers the following factors with respect to the intended use of the 
tank system: 
 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 5 

335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 
standards according to which the tank design has been evaluated for structural 
integrity with regards to the ability of the designed tank shell, structural supports 
and anchorages to withstand the static and dynamic stresses associated with 
pressures resulting from vapor and liquids heads, filling and withdrawal of liquids, 10 

diurnal heating and cooling of the tank and contents, roof and wall loads, and 
associated environmental stresses such as wind and seismic loads, as applicable; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 
standards according to which the tank has been evaluated with regards to the 15 

adequacy of the designed tank to provide the necessary capacity for normal and 
emergency venting; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 
standards according to which piping and other ancillary equipment shall be 20 

designed and constructed to maintain this certification; 

• In accordance with 40 CFR 264.192(a)(2) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)2., the assessment of the tank system design considers the 
compatibility of the tank's materials of construction and/or internal coatings with the 
types of hazardous wastes to be managed; 25 

• In accordance with the applicable requirements of 40 CFR 264.192(a)(5) and 
ADEM Administrative Code Rule 335-14-5-.10(3)(a)5., the assessment of the tank 
system design considers the ability of the designed tank system foundation to 
support the load of the full tank and to withstand associated environmental 
stresses; and 30 

• The assessment of the tank system design considers the adequacy of the capacity 
of the designed tank secondary containment system as required by the applicable 
requirements of 40 CFR 264.193(e) and ADEM Administrative Code Rule 335-14-
5-.10(4)(e). 

 35 

In order for this certification to be maintained, the Facility shall comply with the applicable 
requirements of 40 CFR 264 Subpart J and ADEM Administrative Code Rule 335-14-5-.10, and 
shall perform all routine management procedures, periodic inspections and reviews, and tank 
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system functionality and integrity tests as required by the permit including, but not limited to, the 
following: 
 

• The Facility shall ensure that the tank system is properly installed and that, prior to 
placing the tank system in use, all required inspections, tests and necessary 5 

repairs are performed in accordance with the applicable requirements of 40 CFR 
264.192(b) through (f) and ADEM Administrative Code Rules 335-14-5-.10(3)(b) 
through (f); 

• Prior to the tank system being placed in use, the Facility shall obtain and place 
within the Facility Operating Record in accordance with the requirements of 10 

40 CFR 264.192(g) and ADEM Administrative Code Rule 335-14-5-.10(3)(g), an 
assessment of the tank system installation, prepared by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM 
Administrative Code Rule 335-14-8-.02(2)(d), which certifies that the tank system 
and ancillary equipment were properly designed, installed and tested; 15 

• Prior to placement of a waste into the tank system, the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 
of the tank system components in accordance with the procedures and 
requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 
B Permit Application.  The Facility shall prohibit the placement into the Unit 520 20 

tank system any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components, including hazardous 
wastes that exhibit the characteristic of corrosivity as defined in 40 CFR 261.22 
and ADEM Administrative Code Rule 335-14-2-.03(3); 

• Prior to placement of a waste into the tank system, the Facility shall verify the 25 

specific gravity of the waste in accordance with the procedures and requirements 
of the Waste Analysis Plan provided in Section C of the RCRA Part B Permit 
Application.  The Facility shall prohibit the placement into the tank system of any 
waste that has a specific gravity that exceeds the design maximum value specified 
within the tank system design assessment; 30 

• Prior to placement of a waste into the tank system, the Facility shall verify in 
accordance with the procedures and requirements of the Waste Analysis Plan 
provided in Section C of the RCRA Part B Permit Application that the treatment of 
the waste will not cause temperatures within the tank system to exceed the design 
maximum value specified within the tank system design assessment; 35 

• The Facility shall perform a daily inspection of the visible aboveground portions of 
the tank exterior to detect excessive corrosion or deterioration; 



AttachD-2-4-1Text.docx Attachment D-2-4-1 Revision 5.0 
 Page 8 

• The Facility shall perform a daily inspection of the visible aboveground portions of 
the tank secondary containment system to detect leakable cracks or gaps, or 
excessive deterioration of the concrete base and/or chemical-resistant concrete 
coatings; 

• The Facility shall perform an annual inspection of the tank shell, as described in 5 

Subsection F-2-6 of Section F-2 of the RCRA Part B Permit Application, to ensure 
that minimum code thicknesses are maintained and that adequate corrosion 
allowance is available for continued service; 

• The Facility shall perform an annual inspection of the tank structural supports and 
anchorages to ensure that their integrity is maintained; 10 

• The Facility shall perform a periodic inspection of the tank venting and emergency 
relief devices to ensure that they are in good working order with the appropriate 
vent or relief settings to maintain the tank within the design limits for pressure as 
specified within the tank system design assessment.  The frequencies and 
procedures for inspection of all tank venting devices shall be as recommended by 15 

the manufacturer; 

• The Facility shall perform a periodic inspection of the tank level sensing, overfill 
control devices and associated interlocks to ensure that they are in good working 
order with the appropriate settings to prevent overfilling of the tank.  The 
frequencies and procedures for inspection of all tank level sensing and overfill 20 

control devices shall be as recommended by the manufacturer; 

• The Facility shall perform a periodic inspection of any other operational controls for 
the tank system to ensure that they are in good working order with the appropriate 
settings to maintain the tank within its design limits as specified within the tank 
system design assessment.  The frequencies and procedures for inspection of 25 

other tank system operational controls shall be as recommended by the 
manufacturer; 

• The Facility shall perform periodic inspections of the integrity of any tank system 
grounding and lightning protection systems; and 

• The Facility shall perform periodic inspections of the integrity of any tank system 30 

fire protection systems. 

 
Based on the information provided within the tank system design assessment and supporting 
documentation, the design of Tank T-520 within Tank Management Unit 520 meets the current 
RCRA requirements relative to the design of new hazardous waste tank systems.  The design 35 

assessment addresses only the applicable requirements of 40 CFR 264.192 and 40 CFR 
264.193, and ADEM Administrative Code Rules 335-14-5-.10(3) and (4), and does not consider 



AttachD-2-4-1Text.docx Attachment D-2-4-1 Revision 5.0 
 Page 9 

compliance with other codes or regulations, including, but not limited to, the requirements of the 
Occupational Safety and Health Act (OSHA). 
 
With regards to the assessment and certification of the design of hazardous waste tank systems 
in accordance with the applicable requirements of 40 CFR 264.192(a) and (g), and ADEM 5 

Administrative Code Rules 335-14-5-.10(3)(a) and (g), I certify under penalty of law that this 
document and all attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather and evaluate the 
information submitted.  Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information, the information submitted is, 10 

to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 
 
 15 

William O. Hagerman, P.E.    
Alabama P.E. No.: 14014 
President 
ETI Corporation 
6799 Great Oaks Road, Suite 100 20 

Memphis, Tennessee  38138-2500 
 
 
This certification was originally submitted in 1995.  As part of the 2002 Part B Application 
Renewal, revisions were made to the text in this attachment.  These revisions consisted 25 

primarily of renaming the section for the Waste Analysis Plan to Section C to maintain 
consistency with the other Sections contained within this Part B Permit Application.  No 
revisions were made to this attachment during this Part B Permit Application renewal process 
(Revision 5.0). 
 30 

With regards to the revisions noted above, I certify under penalty of law that these modifications 
were prepared under my direction or supervision in accordance with a system designed to 
assure that qualified personnel properly gather and evaluate the information submitted.  Based 
on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 35 

knowledge and belief, true, accurate, and complete.  I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
 
 40 
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Michael T. Feeney, P.E. 
Alabama P.E. No.: 15895 
Jacobs Engineering Group Inc. 
Ten 10th Street NW 
Atlanta, Georgia 30309 5 

 
 
 
 
 10 

 
[End of Attachment D-2-4-1 Text]
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TANK DATA SHEETS 
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TANK DESIGN CALCULATIONS
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EXHIBIT D 

 

CALCULATIONS OF TANK VENTING REQUIREMENTS 



EXHIBIT D
TANK VENTING CALCULATIONS (PER API 2000)

CHEMICAL WASTE MANAGEMENT, INC.,  EMELLE, ALABAMA FACILITY

Length/ Depth/ Tank Tank Tank Tank Tank With- IN-BREATHING OUT-BREATHING EMERGENCY
Width/ Shell Cone Wetted Tank Rated Relief Rated Relief Fill drawal Normal Thermal Total Vent Min. Min. Normal Thermal Total Vent Min. Min. Vent Min. Min.

Diameter Height Height  Surf. Area Capacity Press. Press. Vac. Vac. Rate Rate Venting Venting Capacity Area Size Venting Venting Capacity Area Size Capacity Area Size
Tank Nos. (ft) (ft) (ft) (sf) (gal) (in WG) (in WG)1 (in WG) (in WG)1 (gpm) (gpm) (cfh)2 (cfh)3 (cfh) (sq in)8 (in) (cfh)4 (cfh)5 (cfh) (sq in)8 (in) (cfh)6 (sq in)7 (in)

CONTAINER & TANK MANAGEMENT UNIT 520
T-520 16.00 14.00 8.00 988 25,066 28.00 14.00 14.00 7.00 300 300 2,400 597 2,997 2.68 2.00 5,143 597 5,740 3.63 3.00 520,730 136.3 14.00

NOTES:

1. Pressure and vacuum relief is assumed to be set to relieve at 50% of the design rated pressure or vacuum, unless noted.  Emergency relief is assumed to be set at 75% of design pressure.

2. Normal in-breathing at 5.6 scfh per 42 gal barrel per hour of withdrawal, as specified in API 2000, 4th Edition.

3. Thermal in-breathing at 1 scfh per 42 gal barrel of tank volume, up to 20,000 barrel (840,000 gal) volume, as in API 2000.

4. Normal out-breathing at 12 scfh per 42 gal barrel per hour of fill for volatile liquids (flash point <100 deg F), as in API 2000.  For non-volatile liquids 6 scfh per 42 gal barrel may be used.

5. Thermal out-breathing at 1 scfh per 42 gal barrel of tank volume for volatile liquids, up to 20,000 barrel volume, as in API 2000.    For non-volatile liquids 0.6 scfh per 42 gal barrel may be used.

6. From API 2000 Appendix B on Emergency Venting, for four ranges of tank surface area, heat absorption, Q, is calculated.  Vent capacity in SCFH is then calculated from the heat
absorption according to the equation:
     SCFH = 70.5 * Q / [L * sqrt(M)]    assuming a conservative "L * sqrt(M)" value of 1,337, that of hexane.

7. Formula for emergency vent area adapted from Protectoseal Technical Manual, on flow capacity of tank emergency venting devices for nozzles 8 in. and larger:
     CFH = 1,667 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank emergency relief setting and atmospheric conditions.

8. Formula for vent area for smaller nozzles such as normal breather vents, adapted from Crane Flow of Fluids, Eq. 2-24, very similar to, but more conservative, than Protectoseal equation:
     CFH = 845 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank relief setting and atmospheric conditions.
     The factor 845 was derived using unit conversion factors, a vapor density of 0.1875 lb/cf, and a conservative Y of 0.80 from charts on Crane p. A-21.

"Unit 520"
TankVentingCalculations.xls Page 1 of 1
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TANK SYSTEM DESIGN ASSESSMENT AND CERTIFICATION 

TANK MANAGEMENT UNIT 600 

TANKS T-634, T-635, AND T-636 

I.   Introduction 

This document provides the assessment and certification for the design of the hazardous waste 5 

storage tank system(s) at Tank Management Unit 600 at the Chemical Waste Management, Inc. 
Facility in Emelle, Sumter County, Alabama.  The assessment was performed to address the 
applicable requirements of 40 CFR 264.192(a) and ADEM Administrative Code  
Rule 335-14-5-.10(3)(a), regarding the design of the system within Tank Management Unit 600 
which is comprised of the tanks (i.e., Tanks T-634, T-635, and T-636), the tank foundation, the 10 

associated ancillary equipment and the secondary containment system. 
 
Tank Management Unit 600 is located north of Unit 520 and adjoins the west side of Unit 604 as 
shown on Drawing No. 0100-020-001 in Appendix D-1 to Section D of the RCRA Part B Permit 
Application.  The primary function of the tank systems within Unit 600 is to enable the 15 

accumulation, storage and bulking of PCB contaminated solvents (e.g., diesel fuel, mineral oil, 
etc.) resulting from the flushing of transformers, and mixed RCRA/TSCA wastes decanted from 
containers within Unit 604. 
 
The following drawings were used in the preparation of this Assessment and Certification and 20 

are provided either in Exhibit A (Tank Data Sheets) or in Appendix D-1 to Section D of the 
RCRA Part B Permit Application: 
 
Drawing No. Drawing Title  
0600-010-001 Container & Tank Management Unit 600 - P&ID  25 

0600-020-001 Container & Tank Management Unit 600 - Plan View  
0600-030-002 Container & Tank Management Unit 600 - Sections  
0600-040-001 Container & Tank Management Unit 600 - Details  
0600-080-034 Tank Data Sheet - T-634  
0600-080-035 Tank Data Sheet - T-635  30 

0600-080-036 Tank Data Sheet - T-636  

II.   Tank Design 

Tanks T-634, T-635, and T-636 have been designed in accordance with the design codes and 
standards indicated within the DESIGN DATA section of the Tank Data Sheets (i.e., Drawing 
Nos. 0600-080-034, -035 and -036) provided in Exhibit A to this tank system design 35 
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assessment.  The criteria utilized in the assessment of the design of the shell, structural 
support, and anchorage for Tanks T-634, T-635, and T-636 are also provided within the 
DESIGN DATA section of the Tank Data Sheets, as well as within the tank design calculations 
provided in Exhibit B to this tank system design assessment. 
 5 

The calculations provided in Exhibit B to this tank system design assessment demonstrate that 
the tank shell, structural supports and anchorages are, as designed, adequate to withstand the 
static and dynamic stresses associated with pressures resulting from vapor and liquids heads, 
filling and withdrawal of liquids, diurnal heating and cooling of the tank and contents, roof and 
wall loads, and associated environmental stresses such as wind and seismic loads, as 10 

applicable, at the design conditions indicated on the tank data sheets. 

III.   Tank Foundation Design 

The design of the reinforced concrete foundation for Tanks T-634, T-635, and T-636 are 
indicated in Detail 8 on Drawing No. 0600-040-001 which is provided in Appendix D-1 to Section 
D of the RCRA Part B Permit Application.  The criteria utilized in the assessment of the design 15 

of the foundation for Tanks T-634, T-635, and T-636 are provided within the tank foundation 
design calculations provided in Exhibit C to this tank system design assessment. 
 
The tank foundation design calculations provided in Exhibit C demonstrate that the tank 
foundation is, as designed, adequate to support the load of the full tanks and to withstand 20 

associated environmental stresses at the design conditions indicated on the tanks data sheets 
and provided within foundation design calculations. 

IV.   Ancillary Equipment Design 

All tank system ancillary piping systems shall be designed, installed and tested in accordance 
with the American Society of Mechanical Engineers (ASME) Standard B31.3, "Chemical Plant 25 

and Petroleum Refinery Piping", or an equivalent nationally recognized standard, and in 
accordance with recognized good engineering practices to ensure that they are supported and 
protected against physical damage and excessive stress due to settlement, vibration, 
expansion, or contraction. 
 30 

All other ancillary equipment for the tank system shall be designed, installed and tested in 
accordance with appropriate recognized standards, if any, and in accordance with recognized 
good engineering practices to ensure that it is supported and protected against physical 
damage and excessive stress due to settlement, vibration, expansion, or contraction. 
 35 

In order for this tank design assessment and associated certification to be maintained, and prior 
to the tank system being placed in use, the Facility shall ensure that the tank system ancillary 
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equipment is properly installed and that all required inspections, tests and repairs are performed 
in accordance with the applicable requirements of 40 CFR 264.192(b) through (f) and ADEM 
Administrative Code Rules 335-14-5-.10(3)(b) through (f).  Prior to the tank system being  
placed in use, the Facility shall obtain and place within the Facility Operating Record in 
accordance with the requirements of 40 CFR 264.192(g) and ADEM Administrative Code Rule  5 

335-14-5-.10(3)(g), an assessment of the tank system installation, prepared by an independent, 
qualified, registered Alabama Professional Engineer in accordance with ADEM Administrative 
Code Rule 335-14-8-.02(2)(d), which certifies that the tank system and ancillary equipment were 
properly designed, installed and tested. 

V.   Secondary Containment System Design 10 

The design features of the secondary containment system for the tank systems within Unit 600 
are indicated on Drawing Nos. 0600-020-001, 0600-030-002 and 0600-040-001 which is located 
in Appendix D-1 to Section D of the RCRA Part B Permit Application.  As shown on these 
drawings and in accordance with the applicable requirements of 40 CFR 264.193 and ADEM 
Administrative Code Rule 335-14-5-.10(4), the secondary containment system design is 15 

comprised of a reinforced concrete base, with all joints sealed with chemical-resistant 
waterstops, and all concrete surfaces sealed with chemical resistant concrete coating system.  
Information on the concrete coatings available for use on the secondary containment system is 
provided within Appendix D-1-3 to Section D-1 of the RCRA Part B Permit Application. 
 20 

Calculations demonstrating that the design secondary containment capacity meets or exceeds 
the applicable requirements 40 CFR 264.193(e) and ADEM Administrative Code Rule  
335-14-5-.10(4)(e) are provided in Appendix D-2-2 to Section D-2 of the RCRA Part B Permit 
Application. 

VI.   Tank Venting Requirements 25 

As indicated on the P&ID for Unit 600 (i.e., Drawing No. 0600-010-001 which is located in 
Appendix D-1 to Section D of the RCRA Part B Permit Application), Tanks T-634, T-635, and 
T-636 are designed as closed top tanks that passively vent through a closed system to an 
activated carbon absorber.  Drawing No. 0600-010-001 also indicates that the designed tank 
vent system includes a pressure/vacuum relief valve (i.e., conservation vent) and an emergency 30 

relief vent on each of the tanks.  The Tank Data Sheets (i.e., Drawing Nos. 0600-080-001, -002 
and -003) provided in Exhibit A to this tank system design assessment specify the diameter of 
the pressure/vacuum relief valve nozzle and the emergency vent nozzle on each of the tanks. 
 
The requirements for normal (i.e., liquid displacement and thermal effects) and emergency (i.e., 35 

fire exposure) venting capacities for the Unit 600 tanks were evaluated in accordance with 
American Petroleum Institute Standard 2000, Venting Atmospheric and Low-Pressure Storage 
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Tanks (i.e., API 2000).  As shown in the venting calculations provided in Exhibit D to this tank 
system design assessment, the size of the conservation vent nozzle on each of the tanks is 
adequate to allow the tank under normal conditions to be maintained within the design 
limitations for pressure and vacuum as specified on the Tank Data Sheets provided in Exhibit A 
and within the tank design calculations provided in Exhibit B to this tank system design 5 

assessment.  The venting calculations provided in Exhibit D also demonstrate that the size of 
the emergency vent nozzle on each of the tanks is adequate to allow the tank to be maintained 
within the design limitations for pressure in the event of exposure to fire.  The venting 
calculations provided in Exhibit D to this tank system design assessment also indicate the 
design pressure and vacuum settings for the conservation vent, the design pressure setting for 10 

the emergency relief vent, and the design maximum tank fill and withdrawal rates which were 
used in the evaluation of the tank venting requirements. 

VII.   Hazardous Characteristics of the Waste Managed 

In accordance with the requirements of 40 CFR 264.192(a)(2) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a)2., this section presents an evaluation of the compatibility of the wastes 15 

managed within the Unit 600 tank system with the materials of construction of Tanks T-634, 
T-635, and T-636 and the ancillary equipment (i.e., pumps and piping) to determine their 
suitability for service in this unit. 
 
The types of wastes managed within Tanks T-634, T-635, and T-636 will primarily be mixed 20 

RCRA/TSCA organic wastes (such as halogenated and non-halogenated spent solvents) which 
may meet the RCRA definition of ignitability, and PCB contaminated flush agents such as diesel 
fuel and mineral oil.  Tanks T-634, T-635, and T-636 and the ancillary equipment that contact 
wastes within this system are primarily constructed of carbon steel without internal corrosion 
protection. 25 

 
Exhibit E to this tank system design assessment presents information which provides an 
indication of the relative compatibility of carbon steel with a wide variety of chemical compounds 
and other substances.  The table in Exhibit E provides corrosion/compatibility information for 
carbon steel exposed to pure chemical compounds which, in general, tend to have a more 30 

severe corrosive effect than wastes which contain mixtures and complexes of these 
compounds.  Although this table may not provide corrosion data and service recommendations 
for all of the potential constituents of the wastes or waste mixtures which may be managed 
within the tank system in Unit 600, the table does demonstrate that carbon steel is generally 
compatible with and, under normal conditions, should not experience an accelerated rate of 35 

corrosion or deterioration when exposed to a majority of the types and classes of wastes which 
are managed within the Unit 600 tank system.  In addition to the compatibility/corrosion data 
provided in Exhibit E, the compatibility of carbon steel with the types of organic and PCB 
contaminated wastes managed within Unit 600 is further validated by the empirical data 
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provided by many years of comparable service applications within a variety of units at the 
Facility. 
 
Based on the information provided in Exhibit E of this tank system design assessment and the 
empirical data compiled at the Facility for comparable service applications, it is the conclusion of 5 

this evaluation that the carbon steel tank system components are generally compatible with the 
types of waste managed within the Unit 600 tank system.  It is further concluded that these 
materials of construction are suitable for this service if the tank system is operated within the 
design limitations set forth within this assessment, and that, if the tank system is managed in 
accordance with the following minimum practices, these materials of construction should not 10 

experience an accelerated rate of corrosion or deterioration which may result in a catastrophic 
failure of the tank system, throughout its useful life: 
 

• Prior to placement of a waste into the tank system the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 15 

of the tank system components in accordance with the procedures and 
requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 
B Permit Application.  References other than Exhibit E of this document, such as 
publications by the National Association of Corrosion Engineers (NACE) or other 
recognized sources of corrosion data, may also be used to evaluate 20 

compatibilities.  The Facility shall prohibit the placement into the Unit 600 tank 
systems any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components, including hazardous 
wastes that exhibit the characteristic of corrosivity as defined in 40 CFR 261.22 
and ADEM Administrative Code Rule 335-14-2-.03(3); and 25 

• The Facility shall perform an annual inspection of the tank shells to ensure that 
minimum code thicknesses are maintained and that adequate corrosion allowance 
is available for continued service. 

VIII.   Certification of Tank System Design Assessment 

In accordance with the requirements of 40 CFR 264.192(a) and ADEM Administrative Code 30 

Rule 335-14-5-.10(3)(a), this section provides a certification by an independent, qualified, 
registered Alabama  Professional Engineer in accordance with ADEM Administrative Code Rule 
335-14-8-.02(2)(d), that an assessment of the design of the following tank system(s) 
demonstrates that the tank system foundation, structural supports, seams, connections, and 
pressure controls are adequate, and that the tanks have sufficient structural strength, 35 

compatibility with the wastes to be managed and/or protection from corrosion so that they will 
not collapse, rupture or fail, if properly installed, operated within the design limits, and properly 
inspected and maintained: 



AttachD-2-4-2Text.docx Attachment D-2-4-2 Revision 5.0 

 Page 6 

 
Tank System Location: Chemical Waste Management, Inc. 
    Emelle, Alabama 
Tank System Identification: Tank Management Unit 600 
Applicable Tanks:  T-634, T-635, and T-636 5 

 
At a minimum, the assessment of the tank system design, which is incorporated herein by 
reference, addresses and considers the following factors with respect to the intended use of the 
tank system: 
 10 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 
standards according to which the tank designs have been evaluated for structural 
integrity with regards to the ability of the designed tank shell, structural supports 
and anchorages to withstand the static and dynamic stresses associated with 15 

pressures resulting from vapor and liquids heads, filling and withdrawal of liquids, 
diurnal heating and cooling of the tank and contents, roof and wall loads, and 
associated environmental stresses such as wind and seismic loads, as applicable; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 20 

standards according to which the tanks have been evaluated with regards to the 
adequacy of the designed tank to provide the necessary capacity for normal and 
emergency venting; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 25 

standards according to which piping and other ancillary equipment shall be 
designed and constructed to maintain this certification; 

• In accordance with 40 CFR 264.192(a)(2) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)2., the assessment of the tank system design considers the 
compatibility of the tank's materials of construction and/or internal coatings with the 30 

types of hazardous wastes to be managed; 

• In accordance with the applicable requirements of 40 CFR 264.192(a)(5) and 
ADEM Administrative Code Rule 335-14-5-.10(3)(a)5., the assessment of the tank 
system design considers the ability of the designed tank system foundation to 
support the load of the full tanks and to withstand associated environmental 35 

stresses; and 

• The assessment of the tank system design considers the adequacy of the capacity 
of the designed tank secondary containment system as required by the applicable 
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requirements of 40 CFR 264.193(e) and ADEM Administrative Code Rule 335-14-
5-.10(4)(e). 

 
In order for this certification to be maintained, the Facility shall comply with the applicable 
requirements of 40 CFR 264 Subpart J and ADEM Administrative Code Rule 335-14-5-.10, and 5 

shall perform all routine management procedures, periodic inspections and reviews, and tank 
system functionality and integrity tests as required by the permit including, but not limited to, the 
following: 
 

• The Facility shall ensure that the tank system is properly installed and that, prior to 10 

placing the tank system in use, all required inspections, tests and necessary 
repairs are performed in accordance with the applicable requirements of 40 CFR 
264.192(b) through (f) and ADEM Administrative Code Rules 335-14-5-.10(3)(b) 
through (f); 

• Prior to the tank system being placed in use, the Facility shall obtain and place 15 

within the Facility Operating Record in accordance with the requirements of 
40 CFR 264.192(g) and ADEM Administrative Code Rule 335-14-5-.10(3)(g), an 
assessment of the tank system installation, prepared by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM 
Administrative Code Rule 335-14-8-.02(2)(d), which certifies that the tank system 20 

and ancillary equipment were properly designed, installed and tested; 

• Prior to placement of a waste into the tank system, the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 
of the tank system components in accordance with the procedures and 
requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 25 

B Permit Application.  The Facility shall prohibit the placement into the Unit 600 
tank system any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components, including hazardous 
wastes that exhibit the characteristic of corrosivity as defined in 40 CFR 261.22 
and ADEM Administrative Code Rule 335-14-2-.03(3); 30 

• Prior to placement of a waste into the tank system, the Facility shall verify the 
specific gravity of the waste in accordance with the procedures and requirements 
of the Waste Analysis Plan provided in Section C of the RCRA Part B Permit 
Application.  The Facility shall prohibit the placement into the tank system of any 
waste that has a specific gravity that exceeds the design maximum value specified 35 

within the tank system design assessment; 

• Prior to placement of a waste into the tank system, the Facility shall verify in 
accordance with the procedures and requirements of the Waste Analysis Plan 
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provided in Section C of the RCRA Part B Permit Application, that the treatment of 
the waste will not cause temperatures within the tank system to exceed the design 
maximum value specified within the tank system design assessment; 

• The Facility shall perform a daily inspection of the visible aboveground portions of 
the tank exterior to detect excessive corrosion or deterioration; 5 

• The Facility shall perform a daily inspection of the visible aboveground portions of 
the tank secondary containment system to detect leakable cracks or gaps, or 
excessive deterioration of the concrete base and/or chemical resistant concrete 
coatings, 

• The Facility shall perform an annual inspection of the tank shells, as described in 10 

Subsection F-2-6 of Section F-2 of the RCRA Part B Permit Application, to ensure 
that minimum code thicknesses are maintained and that adequate corrosion 
allowance is available for continued service; 

• The Facility shall perform an annual inspection of the tank structural supports and 
anchorages to ensure that their integrity is maintained; 15 

• The Facility shall perform a periodic inspection of the tank venting and emergency 
relief devices to ensure that they are in good working order with the appropriate 
vent or relief settings to maintain the tanks within the design limits for pressure as 
specified within the tank system design assessment.  The frequencies and 
procedures for inspection of all tank venting devices shall be as recommended by 20 

the manufacturer; 

• The Facility shall perform a periodic inspection of the tank level sensing, overfill 
control devices and associated interlocks to ensure that they are in good working 
order with the appropriate settings to prevent overfilling of the tanks.  The 
frequencies and procedures for inspection of all tank level sensing and overfill 25 

control devices shall be as recommended by the manufacturer; 

• The Facility shall perform a periodic inspection of any other operational controls for 
the tank system to ensure that they are in good working order with the appropriate 
settings to maintain the tanks within their design limits as specified within the tank 
system design assessment.  The frequencies and procedures for inspection of 30 

other tank system operational controls shall be as recommended by the 
manufacturer; 

• The Facility shall perform periodic inspections of the integrity of any tank system 
grounding and lightning protection systems; and 

• The Facility shall perform periodic inspections of the integrity of any tank system 35 

fire protection systems. 
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Based on the information provided within the tank system design assessment and supporting 
documentation, the design of Tanks T-634, T-635, and T-636 within Tank Management Unit 600 
meets the current RCRA requirements relative to the design of new hazardous waste tank 
systems.  The design assessment addresses only the applicable requirements of 40 CFR 
264.192 and 40 CFR 264.193, and ADEM Administrative Code Rules 335-14-5-.10(3) and (4), 5 

and does not consider compliance with other codes or regulations, including, but not limited to, 
the requirements of the Occupational Safety and Health Act (OSHA). 
 
With regards to the assessment and certification of the design of hazardous waste tank systems 
in accordance with the applicable requirements of 40 CFR 264.192(a) and (g), and ADEM 10 

Administrative Code Rules 335-14-5-.10(3)(a) and (g), I certify under penalty of law that this 
document and all attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather and evaluate the 
information submitted.  Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information, the information submitted is, 15 

to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 
 
 20 

William O. Hagerman, P.E.  
Alabama P.E. No.: 14014 
President 
ETI Corporation 
6799 Great Oaks Road, Suite 100 25 

Memphis, Tennessee  38138-2500 
 
 
This certification was originally submitted in 1995.  As part of the 2002 Part B Application 
Renewal, revisions were made to the text in this attachment.  These revisions consisted 30 

primarily of renaming the section for the Waste Analysis Plan to Section C to maintain 
consistency with the other Sections contained within this Part B Permit Application.  No 
revisions were made to this attachment during this Part B Permit Application renewal process 
(Revision 5.0). 
 35 

With regards to the revisions noted above, I certify under penalty of law that these modifications 
were prepared under my direction or supervision in accordance with a system designed to 
assure that qualified personnel properly gather and evaluate the information submitted.  Based 
on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 40 
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knowledge and belief, true, accurate, and complete.  I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
 
 5 

Michael T. Feeney, P.E. 
Alabama P.E. No.: 15895 
Jacobs Engineering Group Inc. 
Ten 10th Street NW 
Atlanta, Georgia 30309 10 

 
 
 
 
 15 

 
[End of Attachment D-2-4-2 Text]
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TANK DATA SHEETS 
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TANK DESIGN CALCULATIONS 



Exhibit B
Page 1 of 8



Exhibit B
Page 2 of 8



Exhibit B
Page 3 of 8



Exhibit B
Page 4 of 8



Exhibit B
Page 5 of 8



Exhibit B
Page 6 of 8



Exhibit B
Page 7 of 8



Exhibit B
Page 8 of 8



 

EXHIBIT C 

 

TANK FOUNDATION DESIGN CALCULATIONS 



Exhibit C
Page 1 of 7



Exhibit C
Page 2 of 7



Exhibit C
Page 3 of 7



Exhibit C
Page 4 of 7



Exhibit C
Page 5 of 7



Exhibit C
Page 6 of 7



Exhibit C
Page 7 of 7



 

EXHIBIT D 

 

CALCULATIONS OF TANK VENTING REQUIREMENTS 



EXHIBIT D
TANK VENTING CALCULATIONS (PER API 2000)

CHEMICAL WASTE MANAGEMENT, INC.,  EMELLE, ALABAMA FACILITY

Length/ Depth/ Tank Tank Tank Tank Tank With- IN-BREATHING OUT-BREATHING EMERGENCY
Width/ Shell Cone Wetted Tank Rated Relief Rated Relief Fill drawal Normal Thermal Total Vent Min. Min. Normal Thermal Total Vent Min. Min. Vent Min. Min.

Diameter Height Height  Surf. Area Capacity Press. Press. Vac. Vac. Rate Rate Venting Venting Capacity Area Size Venting Venting Capacity Area Size Capacity Area Size
Tank Nos. (ft) (ft) (ft) (sf) (gal) (in WG) (in WG)1 (in WG) (in WG)1 (gpm) (gpm) (cfh)2 (cfh)3 (cfh) (sq in)8 (in) (cfh)4 (cfh)5 (cfh) (sq in)8 (in) (cfh)6 (sq in)7 (in)

CONTAINER & TANK MANAGEMENT UNIT 600
T-634 thru

T-636 12.00 12.00 452 10,152 28.00 14.00 2.00 1.00 150 150 1,200 242 1,442 3.41 3.00 2,571 242 2,813 1.78 2.00 334,646 87.6 11.00

NOTES:

1. Pressure and vacuum relief is assumed to be set to relieve at 50% of the design rated pressure or vacuum, unless noted.  Emergency relief is assumed to be set at 75% of design pressure.

2. Normal in-breathing at 5.6 scfh per 42 gal barrel per hour of withdrawal, as specified in API 2000, 4th Edition.

3. Thermal in-breathing at 1 scfh per 42 gal barrel of tank volume, up to 20,000 barrel (840,000 gal) volume, as in API 2000.

4. Normal out-breathing at 12 scfh per 42 gal barrel per hour of fill for volatile liquids (flash point <100 deg F), as in API 2000.  For non-volatile liquids 6 scfh per 42 gal barrel may be used.

5. Thermal out-breathing at 1 scfh per 42 gal barrel of tank volume for volatile liquids, up to 20,000 barrel volume, as in API 2000.    For non-volatile liquids 0.6 scfh per 42 gal barrel may be used.

6. From API 2000 Appendix B on Emergency Venting, for four ranges of tank surface area, heat absorption, Q, is calculated.  Vent capacity in SCFH is then calculated from the heat
absorption according to the equation:
     SCFH = 70.5 * Q / [L * sqrt(M)]    assuming a conservative "L * sqrt(M)" value of 1,337, that of hexane.

7. Formula for emergency vent area adapted from Protectoseal Technical Manual, on flow capacity of tank emergency venting devices for nozzles 8 in. and larger:
     CFH = 1,667 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank emergency relief setting and atmospheric conditions.

8. Formula for vent area for smaller nozzles such as normal breather vents, adapted from Crane Flow of Fluids, Eq. 2-24, very similar to, but more conservative, than Protectoseal equation:
     CFH = 845 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank relief setting and atmospheric conditions.
     The factor 845 was derived using unit conversion factors, a vapor density of 0.1875 lb/cf, and a conservative Y of 0.80 from charts on Crane p. A-21.

"Unit 600"
TankVentingCalculations.xls Page 1 of 1
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TANK SYSTEM DESIGN ASSESSMENT AND CERTIFICATION 

TANK MANAGEMENT UNIT 708 

TANK T-725 

I.   Introduction 

This document provides the assessment and certification for the design of the hazardous waste 5 

storage tank system at Tank Management Unit 708 at the Chemical Waste Management, Inc. 
Facility in Emelle, Sumter County, Alabama.  The assessment was performed to address the 
applicable requirements of 40 CFR 264.192(a) and ADEM Administrative Code Rule  
335-14-5-.10(3)(a), regarding the design of the system within Tank Management Unit 708 which 
is comprised of the tank (i.e., Tank T-725), the tank foundation, the associated ancillary 10 

equipment and the secondary containment system. 
 
Tank Management Unit 708 is located just east of Unit 707/708 as shown on Drawing No. 
0100-020-001 in Appendix D-1 to Section D of the RCRA Part B Permit Application.  The 
primary function of the T-725 tank system within Unit 708 is to collect and store miscellaneous 15 

diluted organic and acidic washwater wastes generated during the operation of the laboratory.  
After storage in Tank T-725 these wastes are transferred to Tank T-726 or directly into tanker 
trucks for transfer to other units on-site. 
 
The following drawings were used in the preparation of this Assessment and Certification and 20 

are provided either in Exhibit A (Tank Data Sheets) or in Appendix D-1 to Section D of the 
RCRA Part B Permit Application: 
 
Drawing No. Drawing Title  
0708-010-001 Laboratory Tank Storage Unit 708 - P&ID  25 

0708-020-001 Laboratory Tank Storage Unit 708 - Piping Layout and Tank Details 
0708-080-025 Tank Data Sheet - T-725 - Sheet 1 of 2  
0708-080-025A Tank Data Sheet - T-725 - Sheet 2 of 2  

II.   Tank Design 

Tank T-725, which is a cathodically protected, double-wall, Underground Storage Tank, has 30 

been designed in accordance with the design codes and standards indicated within the DESIGN 
DATA section of the Tank Data Sheets (i.e., Drawing Nos. 0708-080-025 and -025A) provided 
in Exhibit A to this tank system design assessment.  The criteria utilized in the assessment of 
the design of the shell and anchorage for Tank T-725 are also provided within the DESIGN 
DATA section of the Tank Data Sheets. 35 
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To address the requirements of 40 CFR 264.192(a) and ADEM Administrative Code Rule  
335-14-5-.10(3)(a) regarding tank systems in contact with the soil, the integrity of Tank T-725 
has been addressed with the selection of a "sti-P3"® pre-engineered tank as designed by the 
Steel Tank Institute, incorporating a corrosion resistant exterior coating, cathodic protection, and 5 

electrical isolation devices at piping joints.  Additionally, the tank is not likely to be affected by 
vehicular traffic above it, although adequate soil coverage and a concrete slab at grade are 
included in the design.  Tank T-725 receives only dilute, aqueous rinsate from laboratory 
operations via a sewer system that is constructed entirely of HDPE components which have 
operating temperature constraints that are less than those of Tank T-725.  Therefore, it is highly 10 

unlikely that wastewaters which would result in any significant temperature rise, when mixed, 
could be introduced into the sewer system, and hence, a temperature monitoring device is not 
necessary for Tank T-725. 
 
The information provided in Exhibits B and C to this tank system design assessment 15 

demonstrates that the tank is designed as a pre-engineered tank system in accordance with 
proven and widely recognized standards (i.e., sti-P3 ® and UL 58), which confirms the adequacy 
of the design to withstand the static and dynamic stresses associated with pressures resulting 
from vapor and liquids heads, filling and withdrawal of liquids, wall loads, and associated 
environmental stresses such as seismic loads, as applicable, at the design conditions indicated 20 

on the tank data sheets. 

III.   Tank Anchorage Design 

The design of the reinforced concrete anchorage (hold-down slab) for Tank T-725 is indicated 
on Tank Data Sheet 0708-080-025 and in Sections A & B on Drawing No. 0708-020-001, which 
are provided in Appendix D-1 to Section D of the RCRA Part B Permit Application.  The criteria 25 

utilized in the design of the anchorage for Tank T-725 are based on the installation procedures 
for sti-P3 ® tanks as recommended by the Steel Tank Institute. 
 
The tank anchorage design, as recommended by the Steel Tank Institute and based on the 
experience of numerous similar installations, demonstrates by inspection that the tank 30 

anchorage is, as designed, adequate to support and anchor the load of a full (or empty) tank 
and adequate to withstand associated environmental stresses at the design conditions indicated 
on the Tank Data Sheets. 

IV.   Ancillary Equipment Design 

All tank system ancillary piping systems shall be designed, installed and tested in accordance 35 

with the American Society of Mechanical Engineers (ASME) Standard B31.3, "Chemical Plant 
and Petroleum Refinery Piping", or an equivalent nationally recognized standard, and in 
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accordance with recognized good engineering practices to ensure that they are supported and 
protected against physical damage and excessive stress due to settlement, vibration, 
expansion, or contraction. 
 
All other ancillary equipment for the tank system shall be designed, installed and tested in 5 

accordance with appropriate recognized standards, if any, and in accordance with recognized 
good engineering practices to ensure that it is supported and protected against physical 
damage and excessive stress due to settlement, vibration, expansion, or contraction. 
 
In order for this tank design assessment and associated certification to be maintained, and prior 10 

to the tank system being placed in use, the Facility shall ensure that the tank system ancillary 
equipment is properly installed and that all required inspections, tests and repairs are performed 
in accordance with the applicable requirements of 40 CFR 264.192(b) through (f) and ADEM 
Administrative Code Rules 335-14-5-.10(3)(b) through (f).  Prior to the tank system being placed 
in use, the Facility shall obtain and place within the Facility Operating Record in accordance 15 

with the requirements of 40 CFR 264.192(g) and ADEM Administrative Code Rule  
335-14-5-.10(3)(g), an assessment of the tank system installation, prepared by an independent, 
qualified, registered Alabama Professional Engineer in accordance with ADEM Administrative 
Code Rule 335-14-8-.02(2)(d), which certifies that the tank system and ancillary equipment were 
properly designed, installed and tested. 20 

V.   Secondary Containment System Design 

The dual-tank wall design of Tank T-725, as indicated on the Tank Data Sheets (i.e. Drawing 
Nos. 0708-080-025 and -025A), in accordance with the requirements of 40 CFR 264.193(e)(3) 
and ADEM Administrative Code Rule 335-14-5-.10(4)(e)3., provides for secondary containment 
of the primary tank, continuous leak detection of both the primary and the secondary tank 25 

systems, and corrosion protection of the exterior of the primary tank.  The integrity of both the 
primary tank and the secondary tank is continuously monitored by a vacuum-sensing system.  
The void space between the primary tank and the secondary tank is maintained at a negative 
pressure such that on the failure of either tank system, this negative pressure would diminish to 
atmospheric conditions.  At this point, the vacuum pressure switch would initiate an audible and 30 

visual alarm to a control panel that is located within the laboratory. 

VI.   Tank Venting Requirements 

As indicated on the P&ID for Unit 708 (i.e., Drawing No. 0708-010-001 which is located in 
Appendix D-1 to Section D of the RCRA Part B Permit Application), Tank T-725 is designed as 
a closed top tank that passively vents to atmosphere.  The P&ID and the Tank Data Sheets  35 

(i.e., Drawing Nos. 0708-080-025 through -025A) provided in Exhibit A to this tank system 
design assessment specify the diameter of the atmospheric vent nozzle on the tank. 
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The requirements for normal (i.e., liquid displacement) venting capacities for the Unit 708 tank 
were evaluated in accordance with American Petroleum Institute Standard 2000, Venting 
Atmospheric and Low-Pressure Storage Tank (i.e., API 2000).  As shown in the venting 
calculations provided in Exhibit D to this tank system design assessment, the size of the 5 

atmospheric vent nozzle on the tank is adequate to allow the tank under normal conditions to be 
maintained within the design limitations for pressure and vacuum as specified on the Tank Data 
Sheets provided in Exhibit A to this tank system design assessment.  The venting calculations 
provided in Exhibit D to this tank system design assessment also indicate the design maximum 
tank fill and withdrawal rates which were used in the evaluation of the tank venting 10 

requirements. 

VII.   Hazardous Characteristics of the Waste Managed 

In accordance with the requirements of 40 CFR 264.192(a)(2) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a)2., this section presents an evaluation of the compatibility of the wastes 
managed within the Unit 708 tank systems with the materials of construction of Tank T-725 to 15 

determine their suitability for service in this unit. 
 
The types of wastes managed within Tank T-725, due to the nature of the operations conducted 
in the laboratory, will include virtually all types of hazardous wastes listed and identified in 40 
CFR Part 261 and ADEM Administrative Code Rule 335-14-2, except for ignitable wastes, as 20 

indicated in Appendix D-2-1 of this Application.  Tank T-725 is a double-wall tank, constructed of 
carbon steel, with internal corrosion protection. 
 
Exhibit E to this tank system design assessment presents information which provides an 
indication of the relative compatibility of vinyl ester coating, such as Tnemec Series 120 or 25 

demonstrated equivalent, with a wide variety of chemical compounds and other substances.  
The table in Exhibit E provides corrosion/compatibility information for Tnemec Series 120 vinyl 
ester coating exposed to pure chemical compounds which, in general, tend to have a more 
severe corrosive effect than wastes which contain mixtures and complexes of these 
compounds.  Although this table may not provide corrosion data and service recommendations 30 

for all of the potential constituents of the wastes or waste mixtures which may be managed 
within the tank system in Unit 708, the table does demonstrate that Tnemec Series 120 is 
generally compatible with and, under normal conditions, should not experience an accelerated 
rate of corrosion or deterioration when exposed to a majority of the types and classes of wastes 
which are managed within the Unit 708 tank system.  In addition to the compatibility/corrosion 35 

data provided in Exhibit E, the compatibility of Tnemec Series 120 with the types of wastes 
managed within Unit 708 is further validated by the empirical data provided by many years of 
comparable service applications within a wide variety of chemical processing industries. 
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Based on the information provided in Exhibit E of this tank system design assessment and the 
empirical data compiled for comparable service applications within a wide variety of chemical 
processing industries, it is the conclusion of this evaluation that the Tnemec Series 120 coated 
carbon steel tank system components are generally compatible with the types of waste 
managed within the Unit 708 tank system.  It is further concluded that these materials of 5 

construction are suitable for this service if the tank system is operated within the design 
limitations set forth within this assessment, and that, if the tank system is managed in 
accordance with the following minimum practice(s), these materials of construction should not 
experience an accelerated rate of corrosion or deterioration which may result in a catastrophic 
failure of the tank system, throughout its useful life: 10 

 

• Prior to placement of a waste into the tank system the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 
of the tank system components in accordance with the procedures and 
requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 15 

B Permit Application.  References other than Exhibit E of this document, such as 
other recognized sources of corrosion data, may also be used to evaluate 
compatibilities.  The Facility shall prohibit the placement into the Unit 708 tank 
system any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components. 20 

VIII.   Certification of Tank System Design Assessment 

In accordance with the requirements of 40 CFR 264.192(a) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a), this section provides a certification by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM Administrative Code Rule 
335-14-8-.02(2)(d), that an assessment of the design of the following tank system demonstrates 25 

that the tank system anchorage, seams, connections, and pressure controls are adequate, and 
that the tank has sufficient structural strength, compatibility with the wastes to be managed 
and/or protection from corrosion so that they will not collapse, rupture or fail, if properly installed, 
operated within the design limits, and properly inspected and maintained: 
 30 

Tank System Location: Chemical Waste Management, Inc. 
    Emelle, Alabama 
Tank System Identification: Tank Management Unit 708 
Applicable Tank:  T-725 
 35 

At a minimum, the assessment of the tank system design, which is incorporated herein by 
reference, addresses and considers the following factors with respect to the intended use of the 
tank system: 
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• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 
standards according to which the tank design has been evaluated for structural 
integrity with regards to the ability of the designed tank shell and anchorages to 5 

withstand the static and dynamic stresses associated with pressures resulting from 
vapor and liquids heads, filling and withdrawal of liquids, wall loads, and 
associated environmental stresses such as seismic loads, as applicable; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 10 

standards according to which the tank has been evaluated with regards to the 
adequacy of the designed tank to provide the necessary capacity for normal 
venting; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 15 

standards according to which piping and other ancillary equipment shall be 
designed and constructed to maintain this certification; 

• In accordance with 40 CFR 264.192(a)(2) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)2., the assessment of the tank system design considers the 
compatibility of the tank's materials of construction and/or internal coatings with the 20 

types of hazardous wastes to be managed; 

• In accordance with the applicable requirements of 40 CFR 264.192(a)(5) and 
ADEM Administrative Code Rule 335-14-5-.10(3)(a)5., the assessment of the tank 
system design considers the ability of the designed tank system anchorage 
(hold-down slab) to support the load of the full (or empty) tank and to withstand 25 

associated environmental stresses; and 

• The assessment of the tank system design considers the adequacy of the capacity 
of the designed tank secondary containment system (i.e. the double-wall tank) as 
required by the applicable requirements of 40 CFR 264.193(e) and 
ADEM Administrative Code Rule 335-14-5-.10(4)(e). 30 

 
In order for this certification to be maintained, the Facility shall comply with the applicable 
requirements of 40 CFR 264 Subpart J and ADEM Administrative Code Rule 335-14-5-.10, and 
shall perform all routine management procedures, periodic inspections and reviews, and tank 
system functionality and integrity tests as required by the permit including, but not limited to, the 35 

following: 
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• The Facility shall ensure that the tank system is properly installed and that, prior to 
placing the tank system in use, all required inspections, tests and necessary 
repairs are performed in accordance with the applicable requirements of 40 CFR 
264.192(b) through (f) and ADEM Administrative Code Rules 335-14-5-.10(3)(b) 
through (f); 5 

• Prior to the tank system being placed in use, the Facility shall obtain and place 
within the Facility Operating Record in accordance with the requirements of 
40 CFR 264.192(g) and ADEM Administrative Code Rule 335-14-5-.10(3)(g), an 
assessment of the tank system installation, prepared by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM 10 

Administrative Code Rule 335-14-8-.02(2)(d), which certifies that the tank system 
and ancillary equipment were properly designed, installed and tested; 

• Prior to placement of a waste into the tank system, the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 
of the tank system components in accordance with the procedures and 15 

requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 
B Permit Application.  The Facility shall prohibit the placement into the Unit 708 
tank system any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components; 

• Prior to placement of a waste into the tank system, the Facility shall verify the 20 

specific gravity of the waste in accordance with the procedures and requirements 
of the Waste Analysis Plan provided in Section C of the RCRA Part B Permit 
Application.  The Facility shall prohibit the placement into the tank system of any 
waste that has a specific gravity that exceeds the design maximum value specified 
within the tank system design assessment; 25 

• In accordance with the requirements of 40 CFR 264.195(c) and ADEM 
Administrative Code Rule 335-14-5-.10(6)(c), the Facility shall perform an 
inspection of the cathodic protection system within six months after installation and 
annually thereafter; 

• The Facility shall perform a periodic inspection of the tank venting devices to 30 

ensure that they are in good working order to maintain the tank within the design 
limits for pressure as specified within the tank system design assessment; 

• The Facility shall perform a periodic inspection of the tank level sensing, overfill 
control devices and associated interlocks to ensure that they are in good working 
order with the appropriate settings to prevent overfilling of the tank(s).  The 35 

frequencies and procedures for inspection of all tank level sensing and overfill 
control devices shall be as recommended by the manufacturer; and 
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• The Facility shall perform a periodic inspection of any other operational controls for 
the tank system to ensure that they are in good working order with the appropriate 
settings to maintain the tank within its design limits as specified within the tank 
system design assessment.  The frequencies and procedures for inspection of 
other tank system operational controls shall be as recommended by the 5 

manufacturer. 

 
Based on the information provided within the tank system design assessment and supporting 
documentation, the design of Tank T-725 within Tank Management Unit 708 meets the current 
RCRA requirements relative to the design of new hazardous waste tank systems.  The design 10 

assessment addresses only the applicable requirements of 40 CFR 264.192 and 40 CFR 
264.193, and ADEM Administrative Code Rules 335-14-5-.10(3) and (4), and does not consider 
compliance with other codes or regulations, including, but not limited to, the requirements of the 
Occupational Safety and Health Act (OSHA). 
 15 

With regards to the assessment and certification of the design of hazardous waste tank systems 
in accordance with the applicable requirements of 40 CFR 264.192(a) and (g), and ADEM 
Administrative Code Rules 335-14-5-.10(3)(a) and (g), I certify under penalty of law that this 
document and all attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather and evaluate the 20 

information submitted.  Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 25 

 
 

 
 
This certification was originally submitted in 1995.  As part of the 2002 Part B Application 30 

Renewal, revisions were made to the text in this attachment.  These revisions consisted 
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primarily of renaming the section for the Waste Analysis Plan to Section C to maintain 
consistency with the other Sections contained within this Part B Permit Application.  No 
revisions were made to this attachment during this Part B Permit Application renewal process 
(Revision 5.0). 
 5 

 With regards to the revisions noted above, I certify under penalty of law that these modifications 
were prepared under my direction or supervision in accordance with a system designed to 
assure that qualified personnel properly gather and evaluate the information submitted.  Based 
on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 10 

knowledge and belief, true, accurate, and complete.  I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
 
 15 

Michael T. Feeney, P.E. 
Alabama P.E. No.: 15895 
Jacobs Engineering Group Inc. 
Ten 10th Street NW 
Atlanta, Georgia 30309 20 

 
 
 
 
 25 

 
[End of Attachment D-2-4-3 Text] 
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TANK DESIGN INFORMATION – STI-P3 AND UL 58 
SPECIFICATIONS 
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EXHIBIT D 

 

CALCULATIONS OF TANK VENTING REQUIREMENTS 



EXHIBIT D
TANK VENTING CALCULATIONS (PER API 2000)

CHEMICAL WASTE MANAGEMENT, INC.,  EMELLE, ALABAMA FACILITY

Length/ Depth/ Tank Tank Tank Tank Tank With- IN-BREATHING OUT-BREATHING EMERGENCY
Width/ Shell Cone Wetted Tank Rated Relief Rated Relief Fill drawal Normal Thermal Total Vent Min. Min. Normal Thermal Total Vent Min. Min. Vent Min. Min.

Diameter Height Height  Surf. Area Capacity Press. Press. Vac. Vac. Rate Rate Venting Venting Capacity Area Size Venting Venting Capacity Area Size Capacity Area Size
Tank Nos. (ft) (ft) (ft) (sf) (gal) (in WG) (in WG)1 (in WG) (in WG)1 (gpm) (gpm) (cfh)2 (cfh)3 (cfh) (sq in)8 (in) (cfh)4 (cfh)5 (cfh) (sq in)8 (in) (cfh)6 (sq in)7 (in)

LABORATORY TANK STORAGE UNIT 708
T-725 4.00 10.67 NA 1,003 140.00 70.00 70.00 35.00 150 150 1,200 24 1,224 0.49 1.00 2,571 24 2,595 0.73 1.00 NA NA NA

NOTES:

1. Pressure and vacuum relief is assumed to be set to relieve at 50% of the design rated pressure or vacuum, unless noted.  Emergency relief is assumed to be set at 75% of design pressure.

2. Normal in-breathing at 5.6 scfh per 42 gal barrel per hour of withdrawal, as specified in API 2000, 4th Edition.

3. Thermal in-breathing at 1 scfh per 42 gal barrel of tank volume, up to 20,000 barrel (840,000 gal) volume, as in API 2000.

4. Normal out-breathing at 12 scfh per 42 gal barrel per hour of fill for volatile liquids (flash point <100 deg F), as in API 2000.  For non-volatile liquids 6 scfh per 42 gal barrel may be used.

5. Thermal out-breathing at 1 scfh per 42 gal barrel of tank volume for volatile liquids, up to 20,000 barrel volume, as in API 2000.    For non-volatile liquids 0.6 scfh per 42 gal barrel may be used.

6. From API 2000 Appendix B on Emergency Venting, for four ranges of tank surface area, heat absorption, Q, is calculated.  Vent capacity in SCFH is then calculated from the heat
absorption according to the equation:
     SCFH = 70.5 * Q / [L * sqrt(M)]    assuming a conservative "L * sqrt(M)" value of 1,337, that of hexane.

7. Formula for emergency vent area adapted from Protectoseal Technical Manual, on flow capacity of tank emergency venting devices for nozzles 8 in. and larger:
     CFH = 1,667 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank emergency relief setting and atmospheric conditions.

8. Formula for vent area for smaller nozzles such as normal breather vents, adapted from Crane Flow of Fluids, Eq. 2-24, very similar to, but more conservative, than Protectoseal equation:
     CFH = 845 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank relief setting and atmospheric conditions.
     The factor 845 was derived using unit conversion factors, a vapor density of 0.1875 lb/cf, and a conservative Y of 0.80 from charts on Crane p. A-21.

"Unit 708"
TankVentingCalculations.xls Page 1 of 1
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TANK SYSTEM DESIGN ASSESSMENT AND CERTIFICATION 

TANK MANAGEMENT UNIT 900 

TANKS T-901 THROUGH T-904 

I.   Introduction 

This document provides the assessment and certification for the design of the hazardous waste 5 

storage tank system(s) at Tank Management Unit 900 at the Chemical Waste Management, Inc. 
Facility in Emelle, Sumter County, Alabama.  The assessment was performed to address the 
applicable requirements of 40 CFR 264.192(a) and ADEM Administrative Code Rule  
335-14-5-.10(3)(a), regarding the design of the system within Tank Management Unit 900 which 
is comprised of the tanks (i.e., Tanks T-901 through T-904), the tank foundation, the associated 10 

ancillary equipment and the secondary containment system. 
 
Tank Management Unit 900 is located east of Unit 707/708 and south of Unit 1300 as shown on 
Drawing No. 0100-020-001 in Appendix D-1 to Section D of the RCRA Part B Permit 
Application.  The management of hazardous waste in tanks in Unit 900 is performed in two (2) 15 

aboveground Tanks (T-901 and T-902) and two (2) in-ground Tanks (T-903 and T-904).   T-901 
and T-902 are used to store the recovered washwaters collected in Tanks T-903 and T-904 
located in the automatic wheel wash and manual equipment wash bays, respectively. 
 
The following drawings were used in the preparation of this Assessment and Certification and 20 

are provided either in Exhibit A (Tank Data Sheets) or in Appendix D-1 to Section D of the 
RCRA Part B Permit Application: 
 
Drawing No. Drawing Title  
0900-010-001 Wheel Wash & Tank Storage Unit 900 - P&ID  25 

0900-020-001 Wheel Wash & Tank Storage Unit 900 - Plan View 
0900-030-001 Wheel Wash & Tank Storage Unit 900 - Sections  
0900-080-001 Tank Data Sheet - T-901  
0900-080-002 Tank Data Sheet - T-902 
0900-080-003 Tank Data Sheet - T-903  30 

0900-080-004 Tank Data Sheet - T-904  

II.   Tank Design 

Tanks T-901 through T-904 have been designed in accordance with the design codes and 
standards indicated within the DESIGN DATA section of the Tank Data Sheets (i.e., Drawing 
Nos. 0900-080-001 through -004) provided in Exhibit A to this tank system design assessment.  35 
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The criteria utilized in the assessment of the design of the shell, structural support, and 
anchorage for Tanks T-901 through T-904 are also provided within the DESIGN DATA section 
of the Tank Data Sheets, as well as within the tank design calculations provided in Exhibit B to 
this tank system design assessment. 
 5 

The calculations provided in Exhibit B to this tank system design assessment demonstrate that 
the tank shell, structural supports and anchorages are, as designed, adequate to withstand the 
static and dynamic stresses associated with pressures resulting from vapor and liquids heads, 
filling and withdrawal of liquids, diurnal heating and cooling of the tank and contents, roof and 
wall loads, and associated environmental stresses such as wind and seismic loads, as 10 

applicable, at the design conditions indicated on the tank data sheets. 

III.   Tank Foundation Design 

The designs of the reinforced concrete foundations for Tanks T-901 through T-904 are indicated 
in Sections 5 & 6 on Drawing No. 0900-030-001 which is provided in Appendix D-1 to Section D 
of the RCRA Part B Permit Application.  The criteria utilized in the assessment of the design of 15 

the foundation for Tanks T-901 through T-904 are provided within the tank foundation design 
calculations provided in Exhibit C to this tank system design assessment. 
 
The tank foundation design calculations provided in Exhibit C demonstrate that the tank 
foundations are, as designed, adequate to support the load of the full tanks and to withstand 20 

associated environmental stresses at the design conditions indicated on the tanks data sheets 
and provided within foundation design calculations. 

IV.   Ancillary Equipment Design 

All tank system ancillary piping systems shall be designed, installed and tested in accordance 
with the American Society of Mechanical Engineers (ASME) Standard B31.3, "Chemical Plant 25 

and Petroleum Refinery Piping", or an equivalent nationally recognized standard, and in 
accordance with recognized good engineering practices to ensure that they are supported and 
protected against physical damage and excessive stress due to settlement, vibration, 
expansion, or contraction. 
 30 

All other ancillary equipment for the tank system shall be designed, installed and tested in 
accordance with appropriate recognized standards, if any, and in accordance with recognized 
good engineering practices to ensure that it is supported and protected against physical 
damage and excessive stress due to settlement, vibration, expansion, or contraction. 
 35 

In order for this tank design assessment and associated certification to be maintained, and prior 
to the tank system being placed in use, the Facility shall ensure that the tank system ancillary 
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equipment is properly installed and that all required inspections, tests and repairs are performed 
in accordance with the applicable requirements of 40 CFR 264.192(b) through (f) and ADEM 
Administrative Code Rules 335-14-5-.10(3)(b) through (f).  Prior to the tank system being placed 
in use, the Facility shall obtain and place within the Facility Operating Record in accordance 
with the requirements of 40 CFR 264.192(g) and ADEM Administrative Code Rule  5 

335-14-5-.10(3)(g), an assessment of the tank system installation, prepared by an independent, 
qualified, registered Alabama Professional Engineer in accordance with ADEM Administrative 
Code Rule 335-14-8-.02(2)(d), which certifies that the tank system and ancillary equipment were 
properly designed, installed and tested. 

V.   Secondary Containment System Design 10 

V.A.   Tanks T-901 and T-902 

The design features of the secondary containment system for Tanks T-901 and T-902 within 
Unit 900 are indicated on Drawing Nos. 0900-020-001 and 0900-030-001 which are located in 
Appendix D-1 to Section D of the RCRA Part B Permit Application.  As shown on these 
drawings and in accordance with the applicable requirements of 40 CFR 264.193 and ADEM 15 

Administrative Code Rule 335-14-5-.10(4), the secondary containment system design is 
comprised of a reinforced concrete base, with all joints sealed with chemical-resistant 
waterstops, and all concrete surfaces sealed with chemical-resistant concrete coating system.  
Information on the concrete coatings available for use on the secondary containment system is 
provided within Appendix D-1-3 to Section D-1 of the RCRA Part B Permit Application. 20 

 
Calculations demonstrating that the design secondary containment capacity meets or exceeds 
the applicable requirements 40 CFR 264.193(e) and ADEM Administrative Code Rule  
335-14-5-.10(4)(e) are provided in Appendix D-2-2 to Section D-2 of the RCRA Part B Permit 
Application. 25 

V.B.   Tanks T-903 and T-904 

The design features of the secondary containment system for the Tanks T-903 and T-904 within 
Unit 900 are indicated on Drawing Nos. 0900-020-001 and 0900-030-001 which are located in 
Appendix D-1 to Section D of the RCRA Part B Permit Application.  As shown on these 
drawings and in accordance with the applicable requirements of 40 CFR 264.193(e)(3) and 30 

ADEM Administrative Code Rule 335-14-5-.10(4)(e)3., the secondary containment system 
design is equivalent to that for a double-walled tank, with containment by the secondary wall.  
Each tank is also equipped with a continuous monitoring device to detect a leak from the 
primary tank into the interstitial space between the tank walls. 
 35 

Although secondary containment is inherently provided by the double-walled tank design, 
calculations including the additional containment volume up to the level of the perimeter curb 
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demonstrate that the design secondary containment capacity meets or exceeds the applicable 
requirements 40 CFR 264.193(e) and ADEM Administrative Code Rule 335-14-5-.10(4)(e), as 
provided in Appendix D-2-2 to Section D-2 of the RCRA Part B Permit Application. 

VI.   Tank Venting Requirements 

As indicated on the P&ID for Unit 900 (i.e., Drawing No. 0900-010-001 which is located in 5 

Appendix D-1 to Section D of the RCRA Part B Permit Application), Tanks T-901 and T-902 are 
designed as closed top tanks that passively vent to atmosphere.  Tanks T-903 and T-904 are 
open top tanks and do not require venting.  The Tank Data Sheets for Tanks T-901 and T-902 
(i.e., Drawing Nos. 0900-080-001 and -002) specify the diameter of the atmospheric vent nozzle 
on each of the tanks. 10 

 
The requirements for normal (i.e., liquid displacement and thermal effects) venting capacities for 
the Unit 900 tanks were evaluated in accordance with American Petroleum Institute Standard 
2000, Venting Atmospheric and Low-Pressure Storage Tanks (i.e., API 2000).  As shown in the 
venting calculations provided in Exhibit D to this tank system design assessment, the size of the 15 

vent nozzle on each of the tanks is adequate to allow the tank under normal conditions to be 
maintained within the design limitations for pressure and vacuum as specified on the Tank Data 
Sheets provided in Exhibit A and within the tank design calculations provided in Exhibit B to this 
tank system design assessment.  The venting calculations provided in Exhibit D to this tank 
system design assessment also indicate the design maximum tank fill and withdrawal rates 20 

which were used in the evaluation of the tank venting requirements. 

VII.   Hazardous Characteristics of the Waste Managed 

In accordance with the requirements of 40 CFR 264.192(a)(2) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a)2., this section presents an evaluation of the compatibility of the wastes 
managed within the Unit 900 tank system with the materials of construction of Tanks T-901 25 

through T-904 and the ancillary equipment (i.e., pumps and piping) to determine their suitability 
for service in this unit. 
 
The types of wastes managed within Tanks T-901 through T-904 will primarily be aqueous in 
nature and are non-hazardous.  However, for permitting purposes, CWM assumes that virtually 30 

all types of hazardous wastes listed and identified in 40 CFR Part 261 and ADEM Administrative 
Code Rule 335-14-2, except for ignitable, corrosive and reactive wastes, may be managed in 
the Unit 900 as indicated in Appendix D-2-1 of this Application.  Tanks T-901 through T-904 and 
the ancillary equipment that contact wastes within this system are primarily constructed of 
carbon steel with internal corrosion protection for the tanks. 35 
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Exhibit E to this tank system design assessment presents information which provides an 
indication of the relative compatibility of epoxy polyamide coating, such as Carboline 191 or 
demonstrated equivalent, with a wide variety of chemical compounds and other substances.  
The table in Exhibit E provides corrosion/compatibility information for Carboline 191 epoxy 
polyamide coating exposed to pure chemical compounds which, in general, tend to have a more 5 

severe corrosive effect than wastes which contain mixtures and complexes of these 
compounds.  Although this table may not provide corrosion data and service recommendations 
for all of the potential constituents of the wastes or waste mixtures which may be managed 
within the tank system in Unit 900, the table does demonstrate that Carboline 191 is generally 
compatible with and, under normal conditions, should not experience an accelerated rate of 10 

corrosion or deterioration when exposed to a majority of the types and classes of wastes which 
are managed within the Unit 900 tank system.  In addition to the compatibility/corrosion data 
provided in Exhibit E, the compatibility of Carboline 191 with the types of wastes managed 
within Unit 900 is further validated by the empirical data provided by many years of comparable 
service applications within a variety of units at the Facility. 15 

 
Based on the information provided in Exhibit E of this tank system design assessment and the 
empirical data compiled at the Facility for comparable service applications, it is the conclusion of 
this evaluation that the Carboline 191 coated carbon steel tank system components are 
generally compatible with the types of waste managed within the Unit 900 tank system.  It is 20 

further concluded that these materials of construction are suitable for this service if the tank 
system is operated within the design limitations set forth within this assessment, and that, if the 
tank system is managed in accordance with the following minimum practices, these materials of 
construction should not experience an accelerated rate of corrosion or deterioration which may 
result in a catastrophic failure of the tank system, throughout its useful life: 25 

 

• Prior to placement of a waste into the tank system the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 
of the tank system components in accordance with the procedures and 
requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 30 

B Permit Application.  References other than Exhibit E of this document, such as 
other recognized sources of corrosion data, may also be used to evaluate 
compatibilities.  The Facility shall prohibit the placement into the Unit 900 tank 
system any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components; and 35 

• The Facility shall perform an annual inspection of the tank shells to ensure that 
minimum code thicknesses are maintained, and that adequate corrosion allowance 
is available for continued service. 
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VIII.   Certification of Tank System Design Assessment 

In accordance with the requirements of 40 CFR 264.192(a) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a), this section provides a certification by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM Administrative Code Rule 
335-14-8-.02(2)(d), that an assessment of the design of the following tank system(s) 5 

demonstrates that the tank system foundation, structural supports, seams, connections, and 
pressure controls are adequate, and that the tanks have sufficient structural strength, 
compatibility with the wastes to be managed and/or protection from corrosion so that they will 
not collapse, rupture or fail, if properly installed, operated within the design limits, and properly 
inspected and maintained: 10 

 
Tank System Location: Chemical Waste Management, Inc. 
    Emelle, Alabama 
Tank System Identification: Tank Management Unit 900 
Applicable Tanks:  T-901, T-902, T-903, and T-904 15 

 
At a minimum, the assessment of the tank system design, which is incorporated herein by 
reference, addresses and considers the following factors with respect to the intended use of the 
tank system: 
 20 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 
standards according to which the tank designs have been evaluated for structural 
integrity with regards to the ability of the designed tank shell, structural supports 
and anchorages to withstand the static and dynamic stresses associated with 25 

pressures resulting from vapor and liquids heads, filling and withdrawal of liquids, 
diurnal heating and cooling of the tank and contents, roof and wall loads, and 
associated environmental stresses such as wind and seismic loads, as applicable; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 30 

standards according to which the tanks have been evaluated with regards to the 
adequacy of the designed tank to provide the necessary capacity for normal 
venting; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 35 

standards according to which piping and other ancillary equipment shall be 
designed and constructed to maintain this certification; 
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• In accordance with 40 CFR 264.192(a)(2) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)2., the assessment of the tank system design considers the 
compatibility of the tank's materials of construction and/or internal coatings with the 
types of hazardous wastes to be managed; 

• In accordance with the applicable requirements of 40 CFR 264.192(a)(5) and 5 

ADEM Administrative Code Rule 335-14-5-.10(3)(a)5., the assessment of the tank 
system design considers the ability of the designed tank system foundation to 
support the load of the full tanks and to withstand associated environmental 
stresses; and 

• The assessment of the tank system design considers the adequacy of the capacity 10 

of the designed tank secondary containment system as required by the applicable 
requirements of 40 CFR 264.193(e) and ADEM Administrative Code Rule 335-14-
5-.10(4)(e). 

 
In order for this certification to be maintained, the Facility shall comply with the applicable 15 

requirements of 40 CFR 264 Subpart J and ADEM Administrative Code Rule 335-14-5-.10, and 
shall perform all routine management procedures, periodic inspections and reviews, and tank 
system functionality and integrity tests as required by the permit including, but not limited to, the 
following: 
 20 

• The Facility shall ensure that the tank system is properly installed and that, prior to 
placing the tank system in use, all required inspections, tests and necessary 
repairs are performed in accordance with the applicable requirements of 40 CFR 
264.192(b) through (f) and ADEM Administrative Code Rules 335-14-5-.10(3)(b) 
through (f); 25 

• Prior to the tank system being placed in use, the Facility shall obtain and place 
within the Facility Operating Record in accordance with the requirements of 
40 CFR 264.192(g) and ADEM Administrative Code Rule 335-14-5-.10(3)(g), an 
assessment of the tank system installation, prepared by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM 30 

Administrative Code Rule 335-14-8-.02(2)(d), which certifies that the tank system 
and ancillary equipment were properly designed, installed and tested; 

• Prior to placement of a waste into the tank system, the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 
of the tank system components in accordance with the procedures and 35 

requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 
B Permit Application.  The Facility shall prohibit the placement into the Unit 900 
tank system any waste that may exhibit excessive corrosion or degradation to the 
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material of construction of the tank system components, including hazardous 
wastes that exhibit the characteristic of corrosivity as defined in 40 CFR 261.22 
and ADEM Administrative Code Rule 335-14-2-.03(3); 

• Prior to placement of a waste into the tank system, the Facility shall verify the 
specific gravity of the waste in accordance with the procedures and requirements 5 

of the Waste Analysis Plan provided in Section C of the RCRA Part B Permit 
Application.  The Facility shall prohibit the placement into the tank system of any 
waste that has a specific gravity that exceeds the design maximum value specified 
within the tank system design assessment; 

• Prior to placement of a waste into the tank system, the Facility shall verify in 10 

accordance with the procedures and requirements of the Waste Analysis Plan 
provided in Section C of the RCRA Part B Permit Application that the treatment of 
the waste will not cause temperatures within the tank system to exceed the design 
maximum value specified within the tank system design assessment; 

• The Facility shall perform a daily inspection of the visible aboveground portions of 15 

the tank exterior to detect excessive corrosion or deterioration; 

• The Facility shall perform a daily inspection of the visible aboveground portions of 
the tank secondary containment system to detect leakable cracks or gaps, or 
excessive deterioration of the concrete base and/or chemical-resistant concrete 
coatings; 20 

• The Facility shall perform an annual inspection of the tank shells, as described in 
Subsection F-2-6 of Section F-2 of the RCRA Part B Permit Application, to ensure 
that minimum code thicknesses are maintained, and that adequate corrosion 
allowance is available for continued service; 

• The Facility shall perform an annual inspection of the tank structural supports and 25 

anchorages to ensure that their integrity is maintained; 

• The Facility shall perform a periodic inspection of the tank venting devices to 
ensure that they are in good working order to maintain the tanks within the design 
limits for pressure as specified within the tank system design assessment; 

• The Facility shall perform a periodic inspection of the tank level sensing, overfill 30 

control devices and associated interlocks to ensure that they are in good working 
order with the appropriate settings to prevent overfilling of the tanks.  The 
frequencies and procedures for inspection of all tank level sensing and overfill 
control devices shall be as recommended by the manufacturer; 

• The Facility shall perform a periodic inspection of any other operational controls for 35 

the tank system to ensure that they are in good working order with the appropriate 
settings to maintain the tanks within their design limits as specified within the tank 
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system design assessment.  The frequencies and procedures for inspection of 
other tank system operational controls shall be as recommended by the 
manufacturer; and 

• The Facility shall perform periodic inspections of the integrity of any tank system 
grounding and lightning protection systems. 5 

 
Based on the information provided within the tank system design assessment and supporting 
documentation, the designs of Tanks T-901 through T-904 within Tank Management Unit 900 
meet the current RCRA requirements relative to the design of new hazardous waste tank 
systems.  The design assessment addresses only the applicable requirements of 40 CFR 10 

264.192 and 40 CFR 264.193, and ADEM Administrative Code Rules 335-14-5-.10(3) and (4), 
and does not consider compliance with other codes or regulations, including, but not limited to, 
the requirements of the Occupational Safety and Health Act (OSHA). 
 
With regards to the assessment and certification of the design of hazardous waste tank systems 15 

in accordance with the applicable requirements of 40 CFR 264.192(a) and (g), and ADEM 
Administrative Code Rules 335-14-5-.10(3)(a) and (g), I certify under penalty of law that this 
document and all attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather and evaluate the 
information submitted.  Based on my inquiry of the person or persons who manage the system, 20 

or those persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 
 25 

 
William O. Hagerman, P.E.  
Alabama P.E. No.: 14014 
President 
ETI Corporation 30 

6799 Great Oaks Road, Suite 100 
Memphis, Tennessee  38138-2500 
 
 
This certification was originally submitted in 1995.  As part of the 2002 Part B Application 35 

Renewal, revisions were made to the text in this attachment.  These revisions consisted 
primarily of renaming the section for the Waste Analysis Plan to Section C to maintain 
consistency with the other Sections contained within this Part B Permit Application.  No 
revisions were made to this attachment during this Part B Permit Application renewal process 
(Revision 5.0). 40 
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With regards to the revisions noted above, I certify under penalty of law that these modifications 
were prepared under my direction or supervision in accordance with a system designed to 
assure that qualified personnel properly gather and evaluate the information submitted.  Based 
on my inquiry of the person or persons who manage the system, or those persons directly 5 

responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
 10 

 
Michael T. Feeney, P.E. 
Alabama P.E. No.: 15895 
Jacobs Engineering Group Inc. 
Ten 10th Street NW 15 

Atlanta, Georgia 30309 
 
 
 
 20 

 
 

[End of Attachment D-2-4-4 Text]
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EXHIBIT D 

 

CALCULATIONS OF TANK VENTING REQUIREMENTS 



EXHIBIT D
TANK VENTING CALCULATIONS (PER API 2000)

CHEMICAL WASTE MANAGEMENT, INC.,  EMELLE, ALABAMA FACILITY

Length/ Depth/ Tank Tank Tank Tank Tank With- IN-BREATHING OUT-BREATHING EMERGENCY
Width/ Shell Cone Wetted Tank Rated Relief Rated Relief Fill drawal Normal Thermal Total Vent Min. Min. Normal Thermal Total Vent Min. Min. Vent Min. Min.

Diameter Height Height  Surf. Area Capacity Press. Press. Vac. Vac. Rate Rate Venting Venting Capacity Area Size Venting Venting Capacity Area Size Capacity Area Size
Tank Nos. (ft) (ft) (ft) (sf) (gal) (in WG) (in WG)1 (in WG) (in WG)1 (gpm) (gpm) (cfh)2 (cfh)3 (cfh) (sq in)8 (in) (cfh)4 (cfh)5 (cfh) (sq in)8 (in) (cfh)6 (sq in)7 (in)

WHEEL WASH & TANK STORAGE UNIT 900
T-901 & T-902 6.00 8.00 3.00 191 1,903 6.00 3.00 3.00 1.50 250 250 2,000 45 2,045 3.95 3.00 2,143 27 2,170 2.97 2.00 NA NA NA
T-903 & T-904 3.00 40.00 3.46 NA 3,104 NA NA NA NA 500 500 NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:

1. Pressure and vacuum relief is assumed to be set to relieve at 50% of the design rated pressure or vacuum, unless noted.  Emergency relief is assumed to be set at 75% of design pressure.

2. Normal in-breathing at 5.6 scfh per 42 gal barrel per hour of withdrawal, as specified in API 2000, 4th Edition.

3. Thermal in-breathing at 1 scfh per 42 gal barrel of tank volume, up to 20,000 barrel (840,000 gal) volume, as in API 2000.

4. Normal out-breathing at 12 scfh per 42 gal barrel per hour of fill for volatile liquids (flash point <100 deg F), as in API 2000.  For non-volatile liquids 6 scfh per 42 gal barrel may be used.

5. Thermal out-breathing at 1 scfh per 42 gal barrel of tank volume for volatile liquids, up to 20,000 barrel volume, as in API 2000.    For non-volatile liquids 0.6 scfh per 42 gal barrel may be used.

6. From API 2000 Appendix B on Emergency Venting, for four ranges of tank surface area, heat absorption, Q, is calculated.  Vent capacity in SCFH is then calculated from the heat
absorption according to the equation:
     SCFH = 70.5 * Q / [L * sqrt(M)]    assuming a conservative "L * sqrt(M)" value of 1,337, that of hexane.

7. Formula for emergency vent area adapted from Protectoseal Technical Manual, on flow capacity of tank emergency venting devices for nozzles 8 in. and larger:
     CFH = 1,667 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank emergency relief setting and atmospheric conditions.

8. Formula for vent area for smaller nozzles such as normal breather vents, adapted from Crane Flow of Fluids, Eq. 2-24, very similar to, but more conservative, than Protectoseal equation:
     CFH = 845 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank relief setting and atmospheric conditions.
     The factor 845 was derived using unit conversion factors, a vapor density of 0.1875 lb/cf, and a conservative Y of 0.80 from charts on Crane p. A-21.

"Unit 900"
TankVentingCalculations.xls Page 1 of 1
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TANK SYSTEM DESIGN ASSESSMENT AND CERTIFICATION 

TANK MANAGEMENT UNIT 1200A 

TANKS T-1201A AND T-1202A 

I.   Introduction 

This document provides the assessment and certification for the design of the hazardous waste 5 

storage tank system(s) at Tank Management Unit 1200A at the Chemical Waste Management, 
Inc. Facility in Emelle, Sumter County, Alabama.  The assessment was performed to address 
the applicable requirements of 40 CFR 264.192(a) and ADEM Administrative Code Rule  
335-14-5-.10(3)(a), regarding the design of the system within Tank Management Unit 1200A 
which is comprised of the tanks (i.e., Tanks T-1201A and T-1202A), the tank foundation, the 10 

associated ancillary equipment and the secondary containment system. 
 
Tank Management Unit 1200A is located to the south of existing Unit 1400 and to the east of 
Unit 2000 as shown on Drawing No. 0100-020-001 in Appendix D-1 to Section D of the RCRA 
Part B Permit Application.  The primary function of Tanks T-1201A and T-1202A within 15 

Unit 1200A is for waste storage and various waste treatment methods such as mixing, 
neutralization, chemical treatment, chemical and physical extraction, immobilization, separation 
of components, encapsulation, size reduction, and/or stabilization.   
 
The following drawings were used in the preparation of this Assessment and Certification and 20 

are provided either in Exhibit A (Tank Data Sheets) or in Appendix D-1 to Section D of the 
RCRA Part B Permit Application: 
 
Drawing No.  Drawing Title        
1200A-010-002A Tank Management Unit 1200A - P&ID    25 

1200A-020-001 Tank Management Unit 1200A - Plan View    
1200A-020-002 Tank Management Unit 1200A - Plan View    
1200A-030-005 Tank Management Unit 1200A – Details and Sections 
1200A-040-001 Tank Management Unit 1200A – Ground Floor and Foundation Sections  

and Details 30 

1200A-040-002 Tank Management Unit 1200A – Batch Stabilization Mixing Tanks 
1200A-080-001 Tank Data Sheet - T-1201A & T-1202A     
1200A-080-002 Tank Data Sheet - T-1201A & T-1202A    
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II.   Tank Design 

Tanks T-1201A and T-1202A have been designed in accordance with the design codes and 
standards indicated within the DESIGN DATA section of the Tank Data Sheets (i.e., Drawing 
Nos. 1200A-080-001 and -002) provided in Exhibit A to this tank system design assessment.  
The criteria utilized in the assessment of the design of the shell, structural support, and 5 

anchorage for Tanks T-1201A and T-1202A are also provided within the DESIGN DATA section 
of the Tank Data Sheets, as well as within the tank design calculations provided in Exhibit B to 
this tank system design assessment. 
 
The calculations provided in Exhibit B to this tank system design assessment demonstrate that 10 

the tank shell, structural supports and anchorages are, as designed, adequate to withstand the 
static and dynamic stresses associated with pressures resulting from vapor and liquids heads, 
filling and withdrawal of liquids, diurnal heating and cooling of the tank and contents, roof and 
wall loads, and associated environmental stresses such as wind and seismic loads, as 
applicable, at the design conditions indicated on the tank data sheets. 15 

 
Each tank within Unit 1200A is a double-walled, steel tank that is recessed in a reinforced 
concrete foundation vault that is integral to the reinforced concrete foundation for the building.  
Each tank is supported within its foundation vault by a continuous steel frame that is integral to 
the building foundation.  Each tank is bolted to the steel frame at its top perimeter, and 20 

therefore, continuity (i.e., grounding) of these tanks is inherent to their design.  Since each tank 
is located completely within the metal building frame of Unit 1200A, the possibility of lightning 
striking the tanks or their contents is precluded. 

III.   Tank Foundation Design 

The designs of the reinforced concrete foundations for Tanks T-1201A and T-1202A are 25 

indicated on the Tank Data Sheets (i.e., Drawing Nos. 1200A-080-001 and -002) and on 
Drawing Nos. 1200A-040-001 and 002 which are provided in Appendix D-1 to Section D of the 
RCRA Part B Permit Application.  The criteria utilized in the assessment of the design of the 
foundation for Tanks T-1201A and T-1202A are provided within the tank foundation design 
calculations provided in Exhibit C to this tank system design assessment. 30 

 
The tank foundation design calculations provided in Exhibit C demonstrate that the tank 
foundations are, as designed, adequate to support the load of the full tanks and to withstand 
associated environmental stresses at the design conditions indicated on the tank data sheets 
and provided within foundation design calculations. 35 

 
 



AttachD-2-4-5Text.docx Attachment D-2-4-5 Revision 5.0 
Page 3 

IV.   Ancillary Equipment Design 

All tank system ancillary piping systems shall be designed, installed and tested in accordance 
with the American Society of Mechanical Engineers (ASME) Standard B31.3, "Chemical Plant 
and Petroleum Refinery Piping", or an equivalent nationally recognized standard, and in 
accordance with recognized good engineering practices to ensure that there are supported and 5 

protected against physical damage and excessive stress due to settlement, vibration, 
expansion, or contraction. 
 
All other ancillary equipment for the tank system shall be designed, installed and tested in 
accordance with appropriate recognized standards, if any, and in accordance with recognized 10 

good engineering practices to ensure that it is supported and protected against physical 
damage and excessive stress due to settlement, vibration, expansion, or contraction. 
 
In order for this tank design assessment and associated certification to be maintained, and prior 
to the tank system being placed in use, the Facility shall ensure that the tank system ancillary 15 

equipment is properly installed and that all required inspections, tests and repairs are performed 
in accordance with the applicable requirements of 40 CFR 264.192(b) through (f) and ADEM 
Administrative Code Rules 335-14-5-.10(3)(b) through (f).  Prior to the tank system being placed 
in use, the Facility shall obtain and place within the Facility Operating Record in accordance 
with the requirements of 40 CFR 264.192(g) and ADEM Administrative Code Rule  20 

335-14-5-.10(3)(g), an assessment of the tank system installation, prepared by an independent, 
qualified, registered Alabama Professional Engineer in accordance with ADEM Administrative 
Code Rule 335-14-8-.02(2)(d), which certifies that the tank system and ancillary equipment were 
properly designed, installed and tested. 

V.   Secondary Containment System Design 25 

The design features of the secondary containment system for the tank systems within 
Unit 1200A are indicated on Drawing Nos. 1200A-020-001 and -002, and 1200A-030-005which 
are located in Appendix D-1 to Section D of the RCRA Part B Permit Application.  As shown on 
these drawings and in accordance with the applicable requirements of 40 CFR 264.193(e)(3) 
and ADEM Administrative Code Rule 335-14-5-.10(4)(e)3., the secondary containment system 30 

design is equivalent to that for a double-walled tank, with containment by the secondary wall.  
Each tank is also equipped with a continuous monitoring device to detect a leak from the 
primary tank into the interstitial space between the tank walls.  Further details on the secondary 
containment system design for Tanks T-1201A and T-1202A are provided in Section D-2 to this 
Application. 35 
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VI.   Tank Venting Requirements 

As indicated on the Tank Data Sheets (i.e., Drawing Nos. 1200A-080-001 and -002) provided in 
Exhibit A to this tank system design assessment and on the P&ID for Unit 1200A (i.e., Drawing 
No. 1200A-010-002A which is located in Appendix D-1 to Section D of the RCRA Part B Permit 
Application), Tanks T-1201A and T-1202A are designed as open top tanks and, therefore, do 5 

not require venting. 

VII.   Hazardous Characteristics of the Waste Managed 

VII.A.  Tanks T-1201A and T-1202A 

In accordance with the requirements of 40 CFR 264.192(a)(2) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a)2., this section presents an evaluation of the compatibility of the wastes 10 

managed within the Unit 1200A tank systems with the materials of construction of Tanks 
T-1201A and T-1202A and the ancillary equipment (i.e., pumps and piping) to determine their 
suitability for service in this unit. 
 
The types of wastes managed within Tanks T-1201A and T-1202A will include virtually every 15 

type of hazardous waste listed and identified in 40 CFR Part 261 and ADEM Administrative 
Code Rule 335-14-2, except for ignitable and reactive wastes.  In addition, TSCA-regulated 
PCB wastes, non-hazardous wastes, and treatment residues from listed wastes are managed in 
tank systems in Unit 1200A. Certain wastes that contain volatile organic compounds in 
concentrations not in excess of 10% by volume may also be managed in tank systems in this 20 

unit.  Tanks T-1201A and T-1202A and the ancillary equipment that contact wastes within this 
system are primarily constructed of carbon steel without internal corrosion protection. 
 
Exhibit E to this tank system design assessment presents information which provides an 
indication of the relative compatibility of carbon steel with a wide variety of chemical compounds 25 

and other substances.  The table in Exhibit E provides corrosion/compatibility information for 
carbon steel exposed to pure chemical compounds which, in general, tend to have a more 
severe corrosive effect than wastes which contain mixtures and complexes of these 
compounds.  Although this table may not provide corrosion data and service recommendations 
for all of the potential constituents of the wastes or waste mixtures which may be managed 30 

within the tank system in Unit 1200A, the table does demonstrate that carbon steel is generally 
compatible with and, under normal conditions, should not experience an accelerated rate of 
corrosion or deterioration when exposed to a majority of the types and classes of wastes which 
are managed within the Unit 1200A tank system.  In addition to the compatibility/corrosion data 
provided in Exhibit E, the compatibility of carbon steel with the types of wastes managed within 35 

Unit 1200A is further validated by the empirical data provided by many years of comparable 
service applications within a variety of units at the Facility. 
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VIII.   Certification of Tank System Design Assessment 

In accordance with the requirements of 40 CFR 264.192(a) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a), this section provides a certification by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM Administrative Code Rule 
335-14-8-.02(2)(d), that an assessment of the design of the following tank system(s) 5 

demonstrates that the tank system foundation, structural supports, seams, connections, and 
pressure controls are adequate, and that the tanks have sufficient structural strength, 
compatibility with the wastes to be managed and/or protection from corrosion so that they will 
not collapse, rupture or fail, if properly installed, operated within the design limits, and properly 
inspected and maintained: 10 

 
Tank System Location: Chemical Waste Management, Inc. 
    Emelle, Alabama 
Tank System Identification: Tank Management Unit 1200A 
Applicable Tanks:  T-1201A and T-1202A 15 

 
At a minimum, the assessment of the tank system design, which is incorporated herein by 
reference, addresses and considers the following factors with respect to the intended use of the 
tank system: 
 20 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 
standards according to which the tank designs have been evaluated for structural 
integrity with regards to the ability of the designed tank shell, structural supports 
and anchorages to withstand the static and dynamic stresses associated with 25 

pressures resulting from vapor and liquids heads, filling and withdrawal of liquids, 
diurnal heating and cooling of the tank and contents, roof and wall loads, and 
associated environmental stresses such as wind and seismic loads, as applicable; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 30 

standards according to which piping and other ancillary equipment shall be 
designed and constructed to maintain this certification; 

• In accordance with 40 CFR 264.192(a)(2) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)2., the assessment of the tank system design considers the 
compatibility of the tank's materials of construction and/or internal coatings with the 35 

types of hazardous wastes to be managed; 

• In accordance with the applicable requirements of 40 CFR 264.192(a)(5) and 
ADEM Administrative Code Rule 335-14-5-.10(3)(a)5., the assessment of the tank 
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system design considers the ability of the designed tank system foundation to 
support the load of the full tanks and to withstand associated environmental 
stresses; and 

• The assessment of the tank system design considers the adequacy of the capacity 
of the designed tank secondary containment system as required by the applicable 5 

requirements of 40 CFR 264.193(e) and ADEM Administrative Code Rule  
335-14-5-.10(4)(e). 

 
In order for this certification to be maintained, the Facility shall comply with the applicable 
requirements of 40 CFR 264 Subpart J and ADEM Administrative Code Rule 335-14-5-.10, and 10 

shall perform all routine management procedures, periodic inspections and reviews, and tank 
system functionality and integrity tests as required by the permit including, but not limited to, the 
following: 
 

• The Facility shall ensure that the tank system is properly installed and that, prior to 15 

placing the tank system in use, all required inspections, tests and necessary 
repairs are performed in accordance with the applicable requirements of 40 CFR 
264.192(b) through (f) and ADEM Administrative Code Rules 335-14-5-.10(3)(b) 
through (f); 

• Prior to the tank system being placed in use, the Facility shall obtain and place 20 

within the Facility Operating Record in accordance with the requirements of 
40 CFR 264.192(g) and ADEM Administrative Code Rule 335-14-5-.10(3)(g), an 
assessment of the tank system installation, prepared by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM 
Administrative Code Rule 335-14-8-.02(2)(d), which certifies that the tank system 25 

and ancillary equipment was properly designed, installed and tested; 

• Prior to placement of a waste into the tank system, the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 
of the tank system components in accordance with the procedures and 
requirements of the Waste Analysis Plan provided in Section C of the RCRA Part B 30 

Permit Application.  The Facility shall prohibit the placement into the Unit 1200A 
tank system any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components, including hazardous 
wastes that exhibit the characteristic of corrosivity as defined in 40 CFR 261.22 
and ADEM Administrative Code Rule 335-14-2-.03(3); 35 

• Prior to placement of a waste into the tank system, the Facility shall verify the 
specific gravity of the waste in accordance with the procedures and requirements 
of the Waste Analysis Plan provided in Section C of the RCRA Part B Permit 
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Application.  The Facility shall prohibit the placement into the tank system of any 
waste that has a specific gravity that exceeds the design maximum value specified 
within the tank system design assessment; 

• Prior to placement of a waste into the tank system the Facility shall verify in 
accordance with the procedures and requirements of the Waste Analysis Plan 5 

provided in Section C of the RCRA Part B Permit Application that the treatment of 
the waste will not cause temperatures within the tank system to exceed the design 
maximum value specified within the tank system design assessment; 

• The Facility shall perform a daily inspection of the visible aboveground portions of 
the tank exterior to detect excessive corrosion or deterioration; 10 

• The Facility shall perform a daily inspection of the visible aboveground portions of 
the tank secondary containment system to detect leakable cracks or gaps, or 
excessive deterioration of the concrete base and/or chemical resistant concrete 
coatings; 

• The Facility shall perform an annual inspection of the tank shells, as described in 15 

Subsection F-2-6 of Section F-2 of the RCRA Part B Permit Application, to ensure 
that minimum code thicknesses are maintained and that adequate corrosion 
allowance is available for continued service; 

• The Facility shall perform an annual inspection of the tank structural supports and 
anchorages to ensure that their integrity is maintained; 20 

• The Facility shall perform a periodic inspection of the tank level sensing, overfill 
control devices and associated interlocks to ensure that they are in good working 
order with the appropriate settings to prevent overfilling of the tanks.  The 
frequencies and procedures for inspection of all tank level sensing and overfill 
control devices shall be as recommended by the manufacturer; and 25 

• The Facility shall perform a periodic inspection of any other operational controls for 
the tank system to ensure that they are in good working order with the appropriate 
settings to maintain the tanks within their design limits as specified within the tank 
system design assessment.  The frequencies and procedures for inspection of 
other tank system operational controls shall be as recommended by the 30 

manufacturer. 

 
Based on the information provided within the tank system design assessment and supporting 
documentation, the designs of Tanks T-1201A and T-1202A within Tank Management 
Unit 1200A meet the current RCRA requirements relative to the design of new hazardous waste 35 

tank systems.  The design assessment addresses only the applicable requirements of 40 CFR 
264.192 and 40 CFR 264.193, and ADEM Administrative Code Rules 335-14-5-.10(3) and (4), 
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and does not consider compliance with other codes or regulations, including, but not limited to, 
the requirements of the Occupational Safety and Health Act (OSHA). 
 
With regards to the assessment and certification of the design of hazardous waste tank systems 
in accordance with the applicable requirements of 40 CFR 264.192(a) and (g), and ADEM 5 

Administrative Code Rules 335-14-5-.10(3)(a) and (g), I certify under penalty of law that this 
document and all attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather and evaluate the 
information submitted.  Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information, the information submitted is, 10 

to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 
 
 15 

Mark C. Christian, P.E 
Alabama P.E. No.: 20751 
Principal 
ETI Corporation 
6799 Great Oaks Road, Suite 100 20 

Memphis, Tennessee 38138-2500 
 
 
This certification was originally submitted in 1996.  As part of the 2002 Part B Application 
Renewal, revisions were made to the text in this attachment.  These revisions consisted 25 

primarily of renaming the section for the Waste Analysis Plan to Section C to maintain 
consistency with the other Sections contained within this Part B Permit Application.  As part of 
the 2009 Part B Application Renewal, additional revisions were made to the text in this 
attachment. These revisions consisted primarily of removing references to Tanks T-1203A and 
T-1204A, which were not built and are no longer proposed.  During this Part B Permit 30 

Application renewal process (Revision 5.0), one revision was made to the secondary 
containment calculations for Unit 1200A in Section D-2.   
 
With regards to the revisions noted above, I certify under penalty of law that these modifications 
were prepared under my direction or supervision in accordance with a system designed to 35 

assure that qualified personnel properly gather and evaluate the information submitted.  Based 
on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant 
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penalties for submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
 
 
Michael T. Feeney, P.E. 5 

Alabama P.E. No.: 15895 
Jacobs Engineering Group Inc. 
Ten 10th Street NW 
Atlanta, Georgia 30309 
 10 

 
 
 
 
 15 

[End of Attachment D-2-4-5 Text]
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TANK DATA SHEETS 
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EXHIBIT D 

 

CALCULATIONS OF TANK VENTING REQUIREMENTS 



EXHIBIT D
TANK VENTING CALCULATIONS (PER API 2000)

CHEMICAL WASTE MANAGEMENT, INC.,  EMELLE, ALABAMA FACILITY

Length/ Depth/ Tank Tank Tank Tank Tank With- IN-BREATHING OUT-BREATHING EMERGENCY
Width/ Shell Cone Wetted Tank Rated Relief Rated Relief Fill drawal Normal Thermal Total Vent Min. Min. Normal Thermal Total Vent Min. Min. Vent Min. Min.

Diameter Height Height  Surf. Area Capacity Press. Press. Vac. Vac. Rate Rate Venting Venting Capacity Area Size Venting Venting Capacity Area Size Capacity Area Size
Tank Nos. (ft) (ft) (ft) (sf) (gal) (in WG) (in WG)1 (in WG) (in WG)1 (gpm) (gpm) (cfh)2 (cfh)3 (cfh) (sq in)8 (in) (cfh)4 (cfh)5 (cfh) (sq in)8 (in) (cfh)6 (sq in)7 (in)

CONTAINMENT BUILDING/CONTAINER & TANK MANAGEMENT UNIT 1200A
T-1201A & T-

1202A 20.67 12.00 12.00 NA 20,802 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:

1. Pressure and vacuum relief is assumed to be set to relieve at 50% of the design rated pressure or vacuum, unless noted.  Emergency relief is assumed to be set at 75% of design pressure.

2. Normal in-breathing at 5.6 scfh per 42 gal barrel per hour of withdrawal, as specified in API 2000, 4th Edition.

3. Thermal in-breathing at 1 scfh per 42 gal barrel of tank volume, up to 20,000 barrel (840,000 gal) volume, as in API 2000.

4. Normal out-breathing at 12 scfh per 42 gal barrel per hour of fill for volatile liquids (flash point <100 deg F), as in API 2000.  For non-volatile liquids 6 scfh per 42 gal barrel may be used.

5. Thermal out-breathing at 1 scfh per 42 gal barrel of tank volume for volatile liquids, up to 20,000 barrel volume, as in API 2000.    For non-volatile liquids 0.6 scfh per 42 gal barrel may be used.

6. From API 2000 Appendix B on Emergency Venting, for four ranges of tank surface area, heat absorption, Q, is calculated.  Vent capacity in SCFH is then calculated from the heat
absorption according to the equation:
     SCFH = 70.5 * Q / [L * sqrt(M)]    assuming a conservative "L * sqrt(M)" value of 1,337, that of hexane.

7. Formula for emergency vent area adapted from Protectoseal Technical Manual, on flow capacity of tank emergency venting devices for nozzles 8 in. and larger:
     CFH = 1,667 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank emergency relief setting and atmospheric conditions.

8. Formula for vent area for smaller nozzles such as normal breather vents, adapted from Crane Flow of Fluids, Eq. 2-24, very similar to, but more conservative, than Protectoseal equation:
     CFH = 845 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank relief setting and atmospheric conditions.
     The factor 845 was derived using unit conversion factors, a vapor density of 0.1875 lb/cf, and a conservative Y of 0.80 from charts on Crane p. A-21.

"Unit 1200A"
TankVentingCalculations.xls Page 1 of 1
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TANK SYSTEM DESIGN ASSESSMENT AND CERTIFICATION 

TANK MANAGEMENT UNIT 1400 

TANKS T-1405 THROUGH T-1420 

I.   Introduction 

This document provides the assessment and certification for the design of the hazardous waste 5 

storage tank system(s) at Tank Management Unit 1400 at the Chemical Waste Management, 
Inc. Facility in Emelle, Sumter County, Alabama.  The assessment was performed to address 
the applicable requirements of 40 CFR 264.192(a) and ADEM Administrative Code Rule  
335-14-5-.10(3)(a), regarding the design of the system within Tank Management Unit 1400 
which is comprised of the tanks (i.e., Tanks T-1405 through T-1420), the tank foundation, the 10 

associated ancillary equipment and the secondary containment system. 
 
Tank Management Unit 1400 is centrally located within the active portion of the Facility to the 
south of PK-1000 and to the north of Unit 2000 as shown on Drawing No. 0100-020-001 in 
Appendix D-1 to Section D of the RCRA Part B Permit Application.  The primary function of the 15 

tank systems within Unit 1400 is to store and treat all types of aqueous wastes including off-site 
receipts and Facility generated wastes such as landfill leachate, landfill berm surface waters, 
secondary containment system catchment waters, and aqueous residues from treatment of 
other wastes.  Additionally, Unit 1400 will house clean water storage tank(s) for the biological 
treatment system.    The majority of the underground pipe chase is considered to be ancillary to 20 

Unit 1400.  Only the portions of the underground pipe chase between the limits of the landfill 
trenches and the Unit 1700A, B & C tanks are considered to be ancillary to Unit 1700.  The 
underground pipe chase enables the collection of leachate from the landfill trenches, catchment 
waters from various tank secondary containment systems, blowdown from Unit 900 and 
wastewaters from Unit 708, and subsequent underground transfer of these wastewaters to 25 

Unit 1400.  Schematic Diagrams for the underground pipe chase are provided in Drawing 
Nos. 0100-010-003 and 0100-010-004, which are all located in Appendix D-1 of this Application.  
The underground pipe chase is constructed in phases as required to support the management 
of leachate generated from new landfill trenches and other wastewaters generated on-site. 
 30 

The following drawings were used in the preparation of this Assessment and Certification and 
are provided either in Exhibit A (Tank Data Sheets) or in Appendix D-1 to Section D of the 
RCRA Part B Permit Application: 
 
Drawing No. Drawing Title  35 

1400-010-003 Tank Management Unit 1400 - P&ID  
1400-010-004 Tank Management Unit 1400 - P&ID  
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1400-010-005 Tank Management Unit 1400 - P&ID 
1400-010-006 Tank Management Unit 1400 - P&ID  
1400-010-007 Tank Management Unit 1400 - P&ID  
1400-020-001 Tank Management Unit 1400 - Area Foundation Location Plan – Phase 1 
1400-020-003 Tank Management Unit 1400 - Area Paving Plan – Phase 1 5 

1400-030-001 Tank Management Unit 1400 - Sections  
1400-030-002 Tank Management Unit 1400 - Sections  
1400-040-001 Tank Management Unit 1400 - Details  
1400-040-002 Tank Management Unit 1400 - Details  
1400-040-003 Tank Management Unit 1400 - Details  10 

1400-080-005 Tank Data Sheet - T-1405  
1400-080-006 Tank Data Sheet - T-1406 
1400-080-007 Tank Data Sheet - T-1407  
1400-080-008 Tank Data Sheet - T-1408  
1400-080-009 Tank Data Sheet - T-1409  15 

1400-080-010 Tank Data Sheet - T-1410  
1400-080-011 Tank Data Sheet - T-1411  
1400-080-012 Tank Data Sheet - T-1412  
1400-080-013 Tank Data Sheet - T-1413 
1400-080-014 Tank Data Sheet - T-1414  20 

1400-080-015 Tank Data Sheet - T-1415  
1400-080-016 Tank Data Sheet - T-1416  
1400-080-017 Tank Data Sheet - T-1417  
1400-080-018 Tank Data Sheet - T-1418  
1400-080-019 Tank Data Sheet - T-1419  25 

1400-080-020 Tank Data Sheet - T-1420  

II.   Tank Design 

Tanks T-1405 through T-1420 have been designed in accordance with the design codes and 
standards indicated within the DESIGN DATA section of the Tank Data Sheets (i.e., Drawing 
Nos. 1400-080-005 through -020,) provided in Exhibit A to this tank system design assessment.  30 

The criteria utilized in the assessment of the design of the shell, structural support, and 
anchorage for Tanks T-1405 through T-1420 are also provided within the DESIGN DATA 
section of the Tank Data Sheets, as well as within the tank design calculations provided in 
Exhibit B to this tank system design assessment. 
 35 

The calculations provided in Exhibit B to this tank system design assessment demonstrate that 
the tank shell, structural supports and anchorages are, as designed, adequate to withstand the 
static and dynamic stresses associated with pressures resulting from vapor and liquids heads, 
filling and withdrawal of liquids, diurnal heating and cooling of the tank and contents, roof and 
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wall loads, and associated environmental stresses such as wind and seismic loads, as 
applicable, at the design conditions indicated on the tank data sheets. 

III.   Tank Foundation Design 

The design of the reinforced concrete foundations for Tanks T-1405 through T-1420 is indicated 
in the foundation detail Plan View and Details 2, 3, and 5 on Drawing No. 1400-040-003 which 5 

is provided in Appendix D-1 to Section D of the RCRA Part B Permit Application.  The criteria 
utilized in the assessment of the design of the foundation for Tanks T-1405 through T-1420 are 
provided within the tank foundation design calculations provided in Exhibit C to this tank system 
design assessment. 
 10 

The tank foundation design calculations provided in Exhibit C demonstrate that the tank 
foundation is, as designed, adequate to support the load of the full tanks and to withstand 
associated environmental stresses at the design conditions indicated on the tanks data sheets 
and provided within foundation design calculations. 

IV.   Ancillary Equipment Design 15 

All tank system ancillary piping systems shall be designed, installed and tested in accordance 
with the American Society of Mechanical Engineers (ASME) Standard B31.3, "Chemical Plant 
and Petroleum Refinery Piping", or an equivalent nationally recognized standard, and in 
accordance with recognized good engineering practices to ensure that they are supported and 
protected against physical damage and excessive stress due to settlement, vibration, 20 

expansion, or contraction. 
 
All other ancillary equipment for the tank system shall be designed, installed and tested in 
accordance with appropriate recognized standards, if any, and in accordance with recognized 
good engineering practices to ensure that it is supported and protected against physical 25 

damage and excessive stress due to settlement, vibration, expansion, or contraction. 
 
In order for this tank design assessment and associated certification to be maintained, and prior 
to the tank system being placed in use, the Facility shall ensure that the tank system ancillary 
equipment is properly installed and that all required inspections, tests and repairs are performed 30 

in accordance with the applicable requirements of 40 CFR 264.192(b) through (f) and ADEM 
Administrative Code Rules 335-14-5-.10(3)(b) through (f).  Prior to the tank system being placed 
in use, the Facility shall obtain and place within the Facility Operating Record in accordance 
with the requirements of 40 CFR 264.192(g) and ADEM Administrative Code Rule  
335-14-5-.10(3)(g), an assessment of the tank system installation, prepared by an independent, 35 

qualified, registered Alabama Professional Engineer in accordance with ADEM Administrative 
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Code Rule 335-14-8-.02(2)(d), which certifies that the tank system and ancillary equipment was 
properly designed, installed and tested. 

V.   Secondary Containment System Design 

The design features of the secondary containment system for the tank system within Unit 1400 
are indicated on Drawing Nos. 1400-020-001 & -003, 1400-030-001 & -002, and 1400-040-001 5 

through -003, which are located in Appendix D-1 to Section D of the RCRA Part B Permit 
Application.  As shown on these drawings and in accordance with the applicable requirements 
of 40 CFR 264.193 and ADEM Administrative Code Rule 335-14-5-.10(4), the secondary 
containment system design is comprised of a reinforced concrete base, with all joints sealed 
with chemical-resistant waterstops, and all concrete surfaces sealed with chemical resistant 10 

concrete coating system.  Information on the concrete coatings available for use on the 
secondary containment system is provided within Appendix D-1-3 to Section D-1 of the RCRA 
Part B Permit Application. 
 
Calculations demonstrating that the design secondary containment capacity meets or exceeds 15 

the applicable requirements 40 CFR 264.193(e) and ADEM Administrative Code Rule  
335-14-5-.10(4)(e) are provided in Appendix D-2-2 to Section D-2 of the RCRA Part B Permit 
Application. 

VI.   Tank Venting Requirements 

As indicated on the P&ID's for Unit 1400 (i.e., Drawing Nos. 1400-010-001 through -007 which 20 

are located in Appendix D-1 to Section D of the RCRA Part B Permit Application), Tanks T-1405 
through T-1420 are designed as closed top tanks that passively vent to atmosphere.  The Tank 
Data Sheets (i.e., Drawing Nos. 1400-080-005 through -020,) specify the diameter of the 
atmospheric vent nozzle on each of the tanks. 
 25 

The requirements for normal (i.e., liquid displacement and thermal effects) venting capacities for 
the Unit 1400 tanks were evaluated in accordance with American Petroleum Institute Standard 
2000, Venting Atmospheric and Low-Pressure Storage Tanks (i.e., API 2000).  As shown in the 
venting calculations provided in Exhibit D to this tank system design assessment, the size of the 
atmospheric vent nozzle on each of the tanks is adequate to allow the tank under normal 30 

conditions to be maintained within the design limitations for pressure and vacuum as specified 
on the Tank Data Sheets provided in Exhibit A and within the tank design calculations provided 
in Exhibit B to this tank system design assessment.  The venting calculations provided in Exhibit 
D to this tank system design assessment also indicate the design maximum tank fill and 
withdrawal rates which were used in the evaluation of the tank venting requirements. 35 
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VII.   Hazardous Characteristics of the Waste Managed 

In accordance with the requirements of 40 CFR 264.192(a)(2) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a)2., this section presents an evaluation of the compatibility of the wastes 
managed within the Unit 1400 tank system with the materials of construction of Tanks T-1405 
through T-1420 and the ancillary equipment (i.e., pumps and piping) to determine their suitability 5 

for service in this unit. 
 
The types of wastes managed within Tanks T-1405 through T-1420 will include virtually every 
type of hazardous waste listed and identified in 40 CFR Part 261 and ADEM Administrative 
Code Rule 335-14-2, except for ignitable and reactive wastes.  In addition, non-hazardous 10 

wastes, as well as treatment residues from listed wastes are managed in tank systems in 
Unit 1400.  Tanks T-1405 through T-1420 and the ancillary equipment that contact wastes 
within this system are primarily constructed of carbon steel with internal corrosion protection for 
the tanks. 
 15 

Exhibit E to this tank system design assessment presents information which provides an 
indication of the relative compatibility of epoxy coating, such as Devoe Chemline 253 or 
demonstrated equivalent, with a wide variety of chemical compounds and other substances.  
The table in Exhibit E provides corrosion/compatibility information for Chemline 253 epoxy 
coating exposed to pure chemical compounds which, in general, tend to have a more severe 20 

corrosive effect than wastes which contain mixtures and complexes of these compounds.  
Although this table may not provide corrosion data and service recommendations for all of the 
potential constituents of the wastes or waste mixtures which may be managed within the tank 
system in Unit 1400, the table does demonstrate that Chemline 253 is generally compatible with 
and, under normal conditions, should not experience an accelerated rate of corrosion or 25 

deterioration when exposed to a majority of the types and classes of wastes which are managed 
within the Unit 1400 tank system.  In addition to the compatibility/corrosion data provided in 
Exhibit E, the compatibility of Chemline 253 with the types of wastes managed within Unit 1400 
is further validated by the empirical data provided by many years of comparable service 
applications within a variety of units at the Facility. 30 

 
Based on the information provided in Exhibit E of this tank system design assessment and the 
empirical data compiled at the Facility for comparable service applications, it is the conclusion of 
this evaluation that the Chemline 253 coated carbon steel tank system components are 
generally compatible with the types of waste managed within the Unit 1400 tank system.  It is 35 

further concluded that these materials of construction are suitable for this service if the tank 
system is operated within the design limitations set forth within this assessment, and that, if the 
tank system is managed in accordance with the following minimum practices, these materials of 
construction should not experience an accelerated rate of corrosion or deterioration which may 
result in a catastrophic failure of the tank system, throughout its useful life: 40 
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• Prior to placement of a waste into the tank system, the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 
of the tank system components in accordance with the procedures and 
requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 5 

B Permit Application.  References other than Exhibit E of this document, such as 
other recognized sources of corrosion data, may also be used to evaluate 
compatibilities.  The Facility shall prohibit the placement into the Unit 1400 tank 
system any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components; and 10 

• The Facility shall perform an annual inspection of the tank shells to ensure that 
minimum code thicknesses are maintained, and that adequate corrosion allowance 
is available for continued service. 

VIII.   Certification of Tank System Design Assessment 

In accordance with the requirements of 40 CFR 264.192(a) and ADEM Administrative Code 15 

Rule 335-14-5-.10(3)(a), this section provides a certification by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM Administrative Code Rule 
335-14-8-.02(2)(d), that an assessment of the design of the following tank system(s) 
demonstrates that the tank system foundation, structural supports, seams, connections, and 
pressure controls are adequate, and that the tanks have sufficient structural strength, 20 

compatibility with the wastes to be managed and/or protection from corrosion so that they will 
not collapse, rupture or fail, if properly installed, operated within the design limits, and properly 
inspected and maintained: 
 
Tank System Location: Chemical Waste Management, Inc. 25 

    Emelle, Alabama 
Tank System Identification: Tank Management Unit 1400 
Applicable Tanks:  T-1405 through T-1420 
 
At a minimum, the assessment of the tank system design, which is incorporated herein by 30 

reference, addresses and considers the following factors with respect to the intended use of the 
tank system: 
 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 35 

standards according to which the tank designs have been evaluated for structural 
integrity with regards to the ability of the designed tank shell, structural supports 
and anchorages to withstand the static and dynamic stresses associated with 
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pressures resulting from vapor and liquids heads, filling and withdrawal of liquids, 
diurnal heating and cooling of the tank and contents, roof and wall loads, and 
associated environmental stresses such as wind and seismic loads, as applicable; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 5 

standards according to which the tanks have been evaluated with regards to the 
adequacy of the designed tank to provide the necessary capacity for normal 
venting; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 10 

standards according to which piping and other ancillary equipment shall be 
designed and constructed to maintain this certification; 

• In accordance with 40 CFR 264.192(a)(2) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)2., the assessment of the tank system design considers the 
compatibility of the tank's materials of construction and/or internal coatings with the 15 

types of hazardous wastes to be managed; 

• In accordance with the applicable requirements of 40 CFR 264.192(a)(5) and 
ADEM Administrative Code Rule 335-14-5-.10(3)(a)5., the assessment of the tank 
system design considers the ability of the designed tank system foundation to 
support the load of the full tanks and to withstand associated environmental 20 

stresses; and 

• The assessment of the tank system design considers the adequacy of the capacity 
of the designed tank secondary containment system as required by the applicable 
requirements of 40 CFR 264.193(e) and ADEM Administrative Code Rule  
335-14-5-.10(4)(e). 25 

 
In order for this certification to be maintained, the Facility shall comply with the applicable 
requirements of 40 CFR 264 Subpart J and ADEM Administrative Code Rule 335-14-5-.10, and 
shall perform all routine management procedures, periodic inspections and reviews, and tank 
system functionality and integrity tests as required by the permit including, but not limited to, the 30 

following: 
 

• The Facility shall ensure that the tank system is properly installed and that, prior to 
placing the tank system in use, all required inspections, tests and necessary 
repairs are performed in accordance with the applicable requirements of 40 CFR 35 

264.192(b) through (f) and ADEM Administrative Code Rules 335-14-5-.10(3)(b) 
through (f); 
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• Prior to the tank system being placed in use, the Facility shall obtain and place 
within the Facility Operating Record in accordance with the requirements of 
40 CFR 264.192(g) and ADEM Administrative Code Rule 335-14-5-.10(3)(g), an 
assessment of the tank system installation, prepared by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM 5 

Administrative Code Rule 335-14-8-.02(2)(d), which certifies that the tank system 
and ancillary equipment were properly designed, installed and tested; 

• Prior to placement of a waste into the tank system, the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 
of the tank system components in accordance with the procedures and 10 

requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 
B Permit Application.  The Facility shall prohibit the placement into the Unit 1400 
tank system any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components; 

• Prior to placement of a waste into the tank system, the Facility shall verify the 15 

specific gravity of the waste in accordance with the procedures and requirements 
of the Waste Analysis Plan provided in Section C of the RCRA Part B Permit 
Application.  The Facility shall prohibit the placement into the tank system of any 
waste that has a specific gravity that exceeds the design maximum value specified 
within the tank system design assessment; 20 

• Prior to placement of a waste into the tank system, the Facility shall verify in 
accordance with the procedures and requirements of the Waste Analysis Plan 
provided in Section C of the RCRA Part B Permit Application that the treatment of 
the waste will not cause temperatures within the tank system to exceed the design 
maximum value specified within the tank system design assessment; 25 

• The Facility shall perform a daily inspection of the visible aboveground portions of 
the tank exterior to detect excessive corrosion or deterioration; 

• The Facility shall perform a daily inspection of the visible aboveground portions of 
the tank secondary containment system to detect leakable cracks or gaps, or 
excessive deterioration of the concrete base and/or chemical resistant concrete 30 

coatings; 

• The Facility shall perform an annual inspection of the tank shells, as described in 
Subsection F-2-6 of Section F-2 of the RCRA Part B Permit Application, to ensure 
that minimum code thicknesses are maintained, and that adequate corrosion 
allowance is available for continued service; 35 

• The Facility shall perform an annual inspection of the tank structural supports and 
anchorages to ensure that their integrity is maintained; 
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• The Facility shall perform a periodic inspection of the tank venting devices to 
ensure that they are in good working order to maintain the tanks within the design 
limits for pressure as specified within the tank system design assessment; 

• The Facility shall perform a periodic inspection of the tank level sensing, overfill 
control devices and associated interlocks to ensure that they are in good working 5 

order with the appropriate settings to prevent overfilling of the tanks.  The 
frequencies and procedures for inspection of all tank level sensing and overfill 
control devices shall be as recommended by the manufacturer; 

• The Facility shall perform a periodic inspection of any other operational controls for 
the tank system to ensure that they are in good working order with the appropriate 10 

settings to maintain the tanks within their design limits as specified within the tank 
system design assessment.  The frequencies and procedures for inspection of 
other tank system operational controls shall be as recommended by the 
manufacturer; and 

• The Facility shall perform periodic inspections of the integrity of any tank system 15 

grounding and lightning protection systems. 

 
Based on the information provided within the tank system design assessment and supporting 
documentation, the design of Tanks T-1405 through T-1420 within Tank Management Unit 1400 
meets the current RCRA requirements relative to the design of new hazardous waste tank 20 

systems.  The design assessment addresses only the applicable requirements of 40 CFR 
264.192 and 40 CFR 264.193, and ADEM Administrative Code Rules 335-14-5-.10(3) and (4), 
and does not consider compliance with other codes or regulations, including, but not limited to, 
the requirements of the Occupational Safety and Health Act (OSHA). 
 25 

With regards to the assessment and certification of the design of hazardous waste tank systems 
in accordance with the applicable requirements of 40 CFR 264.192(a) and (g), and ADEM 
Administrative Code Rules 335-14-5-.10(3)(a) and (g), I certify under penalty of law that this 
document and all attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather and evaluate the 30 

information submitted.  Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations.  35 
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William O. Hagerman, P.E.  
Alabama P.E. No.: 14014 
President 
ETI Corporation 5 

6799 Great Oaks Road, Suite 100 
Memphis, Tennessee  38138-2500 
 
 
This certification was originally submitted in 1995.  As part of the 2002 Part B Application 10 

Renewal, revisions were made to the text in this attachment.  These revisions consisted 
primarily of renaming the section for the Waste Analysis Plan to Section C to maintain 
consistency with the other Sections contained within this Part B Permit Application.  As part of 
the 2009 Part B Application Renewal, additional revisions were made to the text in this 
attachment. These revisions consisted primarily of removing references to Tanks T-1421 15 

through T-1436, which were not built and are no longer proposed.  No revisions were made to 
this attachment during this Part B Permit Application renewal process (Revision 5.0). 
 
With regards to the revisions noted above, I certify under penalty of law that these modifications 
were prepared under my direction or supervision in accordance with a system designed to 20 

assure that qualified personnel properly gather and evaluate the information submitted.  Based 
on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for 25 

knowing violations. 
 
 
Michael T. Feeney, P.E. 
Alabama P.E. No.: 15895 30 

Jacobs Engineering Group Inc. 
Ten 10th Street NW 
Atlanta, Georgia 30309 
 
 35 

 
 
 
 

[End of Attachment D-2-4-6 Text]40 



 

EXHIBIT A 

 

TANK DATA SHEETS 
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EXHIBIT D 

 

CALCULATIONS OF TANK VENTING REQUIREMENTS 



EXHIBIT D
TANK VENTING CALCULATIONS (PER API 2000)

CHEMICAL WASTE MANAGEMENT, INC.,  EMELLE, ALABAMA FACILITY

Length/ Depth/ Tank Tank Tank Tank Tank With- IN-BREATHING OUT-BREATHING EMERGENCY
Width/ Shell Cone Wetted Tank Rated Relief Rated Relief Fill drawal Normal Thermal Total Vent Min. Min. Normal Thermal Total Vent Min. Min. Vent Min. Min.

Diameter Height Height  Surf. Area Capacity Press. Press. Vac. Vac. Rate Rate Venting Venting Capacity Area Size Venting Venting Capacity Area Size Capacity Area Size
Tank Nos. (ft) (ft) (ft) (sf) (gal) (in WG) (in WG)1 (in WG) (in WG)1 (gpm) (gpm) (cfh)2 (cfh)3 (cfh) (sq in)8 (in) (cfh)4 (cfh)5 (cfh) (sq in)8 (in) (cfh)6 (sq in)7 (in)

TANK MANAGEMENT UNIT 1400
T-1405 thru

T-1408 52.00 32.00 5,228 508,333 14.00 7.00 2.00 1.00 300 300 2,400 12,103 14,503 34.33 7.00 2,571 7,262 9,833 8.80 4.00 NA NA NA
T-1409 thru

T-1420 39.00 28.00 3,431 250,195 14.00 7.00 2.00 1.00 300 300 2,400 5,957 8,357 19.78 6.00 2,571 3,574 6,146 5.50 3.00 NA NA NA

NOTES:

1. Pressure and vacuum relief is assumed to be set to relieve at 50% of the design rated pressure or vacuum, unless noted.  Emergency relief is assumed to be set at 75% of design pressure.

2. Normal in-breathing at 5.6 scfh per 42 gal barrel per hour of withdrawal, as specified in API 2000, 4th Edition.

3. Thermal in-breathing at 1 scfh per 42 gal barrel of tank volume, up to 20,000 barrel (840,000 gal) volume, as in API 2000.

4. Normal out-breathing at 12 scfh per 42 gal barrel per hour of fill for volatile liquids (flash point <100 deg F), as in API 2000.  For non-volatile liquids 6 scfh per 42 gal barrel may be used.

5. Thermal out-breathing at 1 scfh per 42 gal barrel of tank volume for volatile liquids, up to 20,000 barrel volume, as in API 2000.    For non-volatile liquids 0.6 scfh per 42 gal barrel may be used.

6. From API 2000 Appendix B on Emergency Venting, for four ranges of tank surface area, heat absorption, Q, is calculated.  Vent capacity in SCFH is then calculated from the heat
absorption according to the equation:
     SCFH = 70.5 * Q / [L * sqrt(M)]    assuming a conservative "L * sqrt(M)" value of 1,337, that of hexane.

7. Formula for emergency vent area adapted from Protectoseal Technical Manual, on flow capacity of tank emergency venting devices for nozzles 8 in. and larger:
     CFH = 1,667 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank emergency relief setting and atmospheric conditions.

8. Formula for vent area for smaller nozzles such as normal breather vents, adapted from Crane Flow of Fluids, Eq. 2-24, very similar to, but more conservative, than Protectoseal equation:
     CFH = 845 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank relief setting and atmospheric conditions.
     The factor 845 was derived using unit conversion factors, a vapor density of 0.1875 lb/cf, and a conservative Y of 0.80 from charts on Crane p. A-21.

"Unit 1400"
TankVentingCalculations.xls Page 1 of 1
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TANK SYSTEM DESIGN ASSESSMENT AND CERTIFICATION 

TANK MANAGEMENT UNITS 1700A, B, & C 

TANKS T-A AND T-1701 THROUGH T-1704 

I.   Introduction 

This document provides the assessment and certification for the design of the hazardous waste 5 

storage tank system(s) at Tank Management Units 1700A, B, & C at the Chemical Waste 
Management, Inc. Facility in Emelle, Sumter County, Alabama.  The assessment was 
performed to address the applicable requirements of 40 CFR 264.192(a) and ADEM 
Administrative Code Rule 335-14-5-.10(3)(a), regarding the design of the system within 
Tank Management Units 1700A, B, & C which is comprised of the tanks (i.e., Tanks T-A and 10 

T-1701 through T-1704), the tank foundation, the associated ancillary equipment and the 
secondary containment system. 
 
The general layout of and location of the underground pipe chase and the components of Units 
1700A, B, & C are shown on Drawing No. 0100-020-001 and on Drawing No. 1700-020-001 in 15 

Appendix D-1 to Section D of the RCRA Part B Permit Application.  Units 1700A, B, & C tank 
systems and the Underground Pipe Chase are constructed in phases as required to support the 
management of leachate generated from new landfill trenches and other wastewaters generated 
on-site.  The primary function of the tank systems within Unit 1700 is to accumulate and store 
leachate and berm surface waters resulting from the disposal in landfill trenches 19, 21, and 22. 20 

 
The following drawings were used in the preparation of this Assessment and Certification and 
are provided either in Exhibit A (Tank Data Sheets) or in Appendix D-1 to Section D of the 
RCRA Part B Permit Application: 
 25 

Drawing No. Drawing Title  
1700-010-001 Leachate Tank Storage Units 1700B & C (T-1701 thru T-1704) - P&ID 
1700-010-003 Leachate Tank Storage Unit 1700A (Tank T-A) - P&ID  
1700-020-001 Underground Pipe Chase Unit 1700A, B, & C Site Plan  
1700-020-002 Leachate Tank T-A, Unit 1700A - Plan & Sections  30 

1700-020-003 Leachate Tanks T-1701 & T-1702, Unit 1700B - Plan,  Sections, & Details 
1700-020-004 Leachate Tanks T-1703 & T-1704, Unit 1700C - Plan,  Sections, & Details 
1700-040-001 Leachate Tank T-A, Unit 1700A – Details  
1700-080-001 Tank Data Sheet - T-1701  
1700-080-001A Tank Data Sheet - T-A  35 

1700-080-002 Tank Data Sheet - T-1702  
1700-080-003 Tank Data Sheet - T-1703 through T-1704  
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II.   Tank Design 

Tanks T-A and T-1701 through T-1704 have been designed in accordance with the design 
codes and standards indicated within the DESIGN DATA section of the Tank Data Sheets  
(i.e., Drawing Nos. 1700-080-001, -001A, -002 and -003) provided in Exhibit A to this tank 
system design assessment.  The criteria utilized in the assessment of the design of the shell, 5 

structural support, and anchorage for Tanks T-A and T-1701 through T-1704 are also provided 
within the DESIGN DATA section of the Tank Data Sheets, as well as within the tank design 
calculations provided in Exhibit B to this tank system design assessment. 
 
The calculations provided in Exhibit B to this tank system design assessment demonstrate that 10 

the tank shell, structural supports and anchorages are, as designed, adequate to withstand the 
static and dynamic stresses associated with pressures resulting from vapor and liquids heads, 
filling and withdrawal of liquids, diurnal heating and cooling of the tank and contents, roof and 
wall loads, and associated environmental stresses such as wind and seismic loads, as 
applicable, at the design conditions indicated on the tank data sheets. 15 

III.   Tank Foundation Design 

The designs of the reinforced concrete foundations for Tanks T-A and T-1701 through T-1704 
are indicated in Detail 3 on Drawing No. 1700-040-001 and Detail 7 on Drawing Nos. 
1700-020-003 through -004 which are provided in Appendix D-1 to Section D of the RCRA Part 
B Permit Application.  The criteria utilized in the assessment of the design of the foundation for 20 

Tanks T-A and T-1701 through T-1704 are provided within the tank foundation design 
calculations provided in Exhibit C to this tank system design assessment. 
 
The tank foundation design calculations provided in Exhibit C demonstrate that the tank 
foundation is, as designed, adequate to support the load of the full tanks and to withstand 25 

associated environmental stresses at the design conditions indicated on the tanks data sheets 
and provided within foundation design calculations. 

IV.   Ancillary Equipment Design 

All tank system ancillary piping systems shall be designed, installed and tested in accordance 
with the American Society of Mechanical Engineers (ASME) Standard B31.3, "Chemical Plant 30 

and Petroleum Refinery Piping", or an equivalent nationally recognized standard, and in 
accordance with recognized good engineering practices to ensure that they are supported and 
protected against physical damage and excessive stress due to settlement, vibration, 
expansion, or contraction. 
 35 



AttachD-2-4-7Text.docx Attachment D-2-4-7 Revision 5.0 
 Page 3 

All other ancillary equipment for the tank system shall be designed, installed and tested in 
accordance with appropriate recognized standards, if any, and in accordance with recognized 
good engineering practices to ensure that it is supported and protected against physical 
damage and excessive stress due to settlement, vibration, expansion, or contraction. 
 5 

In order for this tank design assessment and associated certification to be maintained, and prior 
to the tank system being placed in use, the Facility shall ensure that the tank system ancillary 
equipment is properly installed and that all required inspections, tests and repairs are performed 
in accordance with the applicable requirements of 40 CFR 264.192(b) through (f) and ADEM 
Administrative Code Rules 335-14-5-.10(3)(b) through (f).  Prior to the tank system being placed 10 

in use, the Facility shall obtain and place within the Facility Operating Record in accordance 
with the requirements of 40 CFR 264.192(g) and ADEM Administrative Code Rule  
335-14-5-.10(3)(g), an assessment of the tank system installation, prepared by an independent, 
qualified, registered Alabama Professional Engineer in accordance with ADEM Administrative 
Code Rule 335-14-8-.02(2)(d), which certifies that the tank system and ancillary equipment were 15 

properly designed, installed and tested. 

V.   Secondary Containment System Design 

The design features of the secondary containment system for the tank systems within Units 
1700A, B, & C are indicated on Drawing Nos. 1700-020-002 through -004 and 1700-040-001 
which are located in Appendix D-1 to Section D of the RCRA Part B Permit Application.  As 20 

shown on these drawings and in accordance with the applicable requirements of 40 CFR 
264.193 and ADEM Administrative Code Rule 335-14-5-.10(4), the secondary containment 
system design is comprised of a reinforced concrete base, with all joints sealed with chemical-
resistant waterstops, and all concrete surfaces sealed with chemical-resistant concrete coating 
system.  Information on the concrete coatings available for use on the secondary containment 25 

system is provided within Appendix D-1-3 to Section D-1 of the RCRA Part B Permit Application. 
 
Calculations demonstrating that the design secondary containment capacity meets or exceeds 
the applicable requirements 40 CFR 264.193(e) and ADEM Administrative Code Rule  
335-14-5-.10(4)(e) are provided in Appendix D-2-2 to Section D-2 of the RCRA Part B Permit 30 

Application. 

VI.   Tank Venting Requirements 

As indicated on the P&ID's for Units 1700A, B, & C (i.e., Drawing Nos. 1700-010-001 and -003 
which are located in Appendix D-1 to Section D of the RCRA Part B Permit Application), Tanks 
T-A and T-1701 through T-1704 are designed as closed top tanks that passively vent to 35 

atmosphere.  The Tank Data Sheets (i.e., Drawing Nos. 1700-080-001, -001A, -002 and -003) 
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provided in Exhibit A to this tank system design assessment specify the diameter of the 
atmospheric vent nozzle on each of the tanks. 
 
The requirements for normal (i.e., liquid displacement and thermal effects) venting capacities for 
the Unit 1700A, B, & C tanks were evaluated in accordance with American Petroleum Institute 5 

Standard 2000, Venting Atmospheric and Low-Pressure Storage Tanks (i.e., API 2000).  As 
shown in the venting calculations provided in Exhibit D to this tank system design assessment, 
the size of the atmospheric vent nozzle on each of the tanks is adequate to allow the tank under 
normal conditions to be maintained within the design limitations for pressure and vacuum as 
specified on the Tank Data Sheets provided in Exhibit A and within the tank design calculations 10 

provided in Exhibit B to this tank system design assessment.  The venting calculations provided 
in Exhibit D to this tank system design assessment also indicate the design maximum tank fill 
and withdrawal rates which were used in the evaluation of the tank venting requirements. 

VII.   Hazardous Characteristics of the Waste Managed 

VII.A.   Tank T-A 15 

In accordance with the requirements of 40 CFR 264.192(a)(2) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a)2., this section presents an evaluation of the compatibility of the wastes 
managed within the Unit 1700A tank system with the materials of construction of Tank T-A and 
the ancillary equipment (i.e., pumps and piping) to determine their suitability for service in this 
unit. 20 

 
The Unit 1700A tank system is only used to accumulate and store leachate and berm surface 
waters resulting from the disposal in landfill trench 19of more than one of the restricted wastes 
classified as hazardous under Subpart D of 40 CFR Part 261 and ADEM Administrative Code 
Rule 335-14-2-.04 (e.g., EPA Hazardous Waste No. F039).  The EPA Hazardous Waste No. 25 

F039 waste generated in the landfill trenches is a dilute, aqueous solution which is listed in 40 
CFR 261.31(a) and ADEM Administrative Code Rule 335-14-2-.04(2)(a) based solely on a Toxic 
Waste (T) Hazard Code.  However, as indicated in Appendix D-2-1 of this Application, the F039 
wastes generated in landfill Trench 19 at the Facility have been (or are expected to be) 
determined to be capable of also meeting the characteristics of corrosivity (C) and/or toxicity 30 

characteristic (E), but have not been (and are not expected to be) determined to be capable of 
meeting the characteristics of ignitability (I) or reactivity (R).  Tank T-A and the ancillary 
equipment that contact wastes within this system are constructed of corrosion resistant high-
density polyethylene plastic. 
 35 

Exhibit E to this tank system design assessment presents information which provides an 
indication of the relative compatibility of Cross-Linked High-Density Polyethylene (XLHDPE) 
with a wide variety of chemical compounds and other substances.  The table in Exhibit E 
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provides corrosion/compatibility information for XLHDPE exposed to pure chemical compounds 
which, in general, tend to have a more severe corrosive effect than wastes which contain 
mixtures and complexes of these compounds.  Although this table may not provide corrosion 
data and service recommendations for all of the potential constituents of the wastes or waste 
mixtures which may be managed within the tank system in Unit 1700A, the table does 5 

demonstrate that XLHDPE is generally compatible with and, under normal conditions, should 
not experience an accelerated rate of corrosion or deterioration when exposed to a majority of 
the types and classes of wastes which are managed within the Unit 1700A tank system.  In 
addition to the compatibility/corrosion data provided in Exhibit E, the compatibility of XLHDPE 
with the types of wastes managed within Unit 1700A is further validated by the empirical data 10 

provided by many years of comparable service applications within a variety of units at the 
Facility. 

VII.B.  Tank T-1701 through T-1704 

In accordance with the requirements of 40 CFR 264.192(a)(2) and ADEM Administrative Code 
Rule 335-14-5-.10(3)(a)2., this section presents an evaluation of the compatibility of the wastes 15 

managed within the Unit 1700B & C tank systems with the materials of construction of Tanks 
T-1701 through T-1704 and the ancillary equipment (i.e., pumps and piping) to determine their 
suitability for service in this unit. 
 
The Unit 1700B & C tank systems are only used to accumulate and store leachate and berm 20 

surface waters resulting from the disposal in landfill trenches 21 and 22 of more than one of the 
restricted wastes classified as hazardous under Subpart D of 40 CFR Part 261 and ADEM 
Administrative Code Rule 335-14-2-.04 (e.g., EPA Hazardous Waste No. F039).  The EPA 
Hazardous Waste No. F039 waste generated in the landfill trenches is a dilute, aqueous 
solution which is listed in 40 CFR 261.31(a) and ADEM Administrative Code Rule  25 

335-14-2-.04(2)(a) based solely on a Toxic Waste (T) Hazard Code.  However, as indicated in 
Appendix D-2-1 of this Application, the F039 wastes generated in landfill Trenches 21 and 22 at 
the Facility have been (or are expected to be) determined to be capable of also meeting the 
characteristics of corrosivity (C) and/or toxicity characteristic (E), but have not been (and are not 
expected to be) determined to be capable of meeting the characteristics of ignitability (I) or 30 

reactivity (R).  Tanks T-1701 through T-1704 are constructed of carbon steel with internal 
corrosion protection. 
 
Exhibit E to this tank system design assessment presents information which provides an 
indication of the relative compatibility of epoxy coating, such as Devoe Chemline 253 or 35 

demonstrated equivalent, with a wide variety of chemical compounds and other substances.  
The table in Exhibit E provides corrosion/compatibility information for Chemline 253 epoxy 
coating exposed to pure chemical compounds which, in general, tend to have a more severe 
corrosive effect than wastes which contain mixtures and complexes of these compounds.  
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Although this table may not provide corrosion data and service recommendations for all of the 
potential constituents of the wastes or waste mixtures which may be managed within the tank 
systems in Units 1700B & C, the table does demonstrate that Chemline 253 is generally 
compatible with and, under normal conditions, should not experience an accelerated rate of 
corrosion or deterioration when exposed to a majority of the types and classes of wastes which 5 

are managed within the Unit 1700B & C tank systems.  In addition to the compatibility/corrosion 
data provided in Exhibit E, the compatibility of Chemline 253 with the types of wastes managed 
within Units 1700B & C is further validated by the empirical data provided by many years of 
comparable service applications within a variety of units at the Facility. 
 10 

Based on the information provided in Exhibit E of this tank system design assessment and the 
empirical data compiled at the Facility for comparable service applications, it is the conclusion of 
this evaluation that the XLHDPE and Chemline 253 coated carbon steel tank system 
components are generally compatible with the types of waste managed within the Unit 1700 
tank system.  It is further concluded that these materials of construction are suitable for this 15 

service if the tank systems are operated within the design limitations set forth within this 
assessment, and that, if the tank systems are managed in accordance with the following 
minimum practices, these materials of construction should not experience an accelerated rate of 
corrosion or deterioration which may result in a catastrophic failure of the tank systems, 
throughout their useful life: 20 

 

• Prior to placement of a waste into the tank system the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 
of the tank system components in accordance with the procedures and 
requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 25 

B Permit Application.  References other than Exhibit E of this document, such as 
other recognized sources of corrosion data, may also be used to evaluate 
compatibilities.  The Facility shall prohibit the placement into the Unit 1700 tank 
system any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components; and 30 

• The Facility shall perform an annual inspection of the tank shells to ensure that 
minimum code thicknesses are maintained, and that adequate corrosion allowance 
is available for continued service. 

VIII.   Certification of Tank System Design Assessment 

In accordance with the requirements of 40 CFR 264.192(a) and ADEM Administrative Code 35 

Rule 335-14-5-.10(3)(a), this section provides a certification by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM Administrative Code Rule 
335-14-8-.02(2)(d), that an assessment of the design of the following tank system(s) 
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demonstrates that the tank system foundation, structural supports, seams, connections, and 
pressure controls are adequate, and that the tanks have sufficient structural strength, 
compatibility with the wastes to be managed and/or protection from corrosion so that they will 
not collapse, rupture or fail, if properly installed, operated within the design limits, and properly 
inspected and maintained: 5 

 
Tank System Location: Chemical Waste Management, Inc. 
    Emelle, Alabama 
Tank System Identification: Tank Management Units 1700A, B, & C 
Applicable Tanks:  T-A, T-1701, T-1702, T-1703, and T-1704 10 

 
At a minimum, the assessment of the tank system design, which is incorporated herein by 
reference, addresses and considers the following factors with respect to the intended use of the 
tank system: 
 15 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 
standards according to which the tank designs have been evaluated for structural 
integrity with regards to the ability of the designed tank shell, structural supports 
and anchorages to withstand the static and dynamic stresses associated with 20 

pressures resulting from vapor and liquids heads, filling and withdrawal of liquids, 
diurnal heating and cooling of the tank and contents, roof and wall loads, and 
associated environmental stresses such as wind and seismic loads, as applicable; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 25 

standards according to which the tanks have been evaluated with regards to the 
adequacy of the designed tank to provide the necessary capacity for normal 
venting; 

• In accordance with 40 CFR 264.192(a)(1) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)1., the assessment of the tank system design provides the 30 

standards according to which piping and other ancillary equipment shall be 
designed and constructed to maintain this certification; 

• In accordance with 40 CFR 264.192(a)(2) and ADEM Administrative Code Rule 
335-14-5-.10(3)(a)2., the assessment of the tank system design considers the 
compatibility of the tank's materials of construction and/or internal coatings with the 35 

types of hazardous wastes to be managed; 

• In accordance with the applicable requirements of 40 CFR 264.192(a)(5) and 
ADEM Administrative Code Rule 335-14-5-.10(3)(a)5., the assessment of the tank 
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system design considers the ability of the designed tank system foundation to 
support the load of the full tanks and to withstand associated environmental 
stresses; and 

• The assessment of the tank system design considers the adequacy of the capacity 
of the designed tank secondary containment system as required by the applicable 5 

requirements of 40 CFR 264.193(e) and ADEM Administrative Code Rule  
335-14-5-.10(4)(e). 

 
In order for this certification to be maintained, the Facility shall comply with the applicable 
requirements of 40 CFR 264 Subpart J and ADEM Administrative Code Rule 335-14-5-.10, and 10 

shall perform all routine management procedures, periodic inspections and reviews, and tank 
system functionality and integrity tests as required by the permit including, but not limited to, the 
following: 
 

• The Facility shall ensure that the tank system is properly installed and that, prior to 15 

placing the tank system in use, all required inspections, tests and necessary 
repairs are performed in accordance with the applicable requirements of 40 CFR 
264.192(b) through (f) and ADEM Administrative Code Rules 335-14-5-.10(3)(b) 
through (f); 

• Prior to the tank system being placed in use, the Facility shall obtain and place 20 

within the Facility Operating Record in accordance with the requirements of 
40 CFR 264.192(g) and ADEM Administrative Code Rule 335-14-5-.10(3)(g), an 
assessment of the tank system installation, prepared by an independent, qualified, 
registered Alabama Professional Engineer in accordance with ADEM 
Administrative Code Rule 335-14-8-.02(2)(d), which certifies that the tank system 25 

and ancillary equipment were properly designed, installed and tested; 

• Prior to placement of a waste into the tank system, the Facility shall verify the 
compatibility of the waste with the material of construction and/or internal coatings 
of the tank system components in accordance with the procedures and 
requirements of the Waste Analysis Plan provided in Section C of the RCRA Part 30 

B Permit Application.  The Facility shall prohibit the placement into the Unit 1700 
tank system any waste that may exhibit excessive corrosion or degradation to the 
material of construction of the tank system components; 

• Prior to placement of a waste into the tank system, the Facility shall verify the 
specific gravity of the waste in accordance with the procedures and requirements 35 

of the Waste Analysis Plan provided in Section C of the RCRA Part B Permit 
Application.  The Facility shall prohibit the placement into the tank system of any 
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waste that has a specific gravity that exceeds the design maximum value specified 
within the tank system design assessment; 

• Prior to placement of a waste into the tank system, the Facility shall verify in 
accordance with the procedures and requirements of the Waste Analysis Plan 
provided in Section C of the RCRA Part B Permit Application that the treatment of 5 

the waste will not cause temperatures within the tank system to exceed the design 
maximum value specified within the tank system design assessment; 

• The Facility shall perform a daily inspection of the visible aboveground portions of 
the tank exterior to detect excessive corrosion or deterioration; 

• The Facility shall perform a daily inspection of the visible aboveground portions of 10 

the tank secondary containment system to detect leakable cracks or gaps, or 
excessive deterioration of the concrete base and/or chemical-resistant concrete 
coatings; 

• The Facility shall perform an annual inspection of the tank shells, as described in 
Subsection F-2-6 of Section F-2 of the RCRA Part B Permit Application, to ensure 15 

that minimum code thicknesses are maintained, and that adequate corrosion 
allowance is available for continued service; 

• The Facility shall perform an annual inspection of the tank structural supports and 
anchorages to ensure that their integrity is maintained; 

• The Facility shall perform a periodic inspection of the tank venting devices to 20 

ensure that they are in good working order to maintain the tanks within the design 
limits for pressure as specified within the tank system design assessment; 

• The Facility shall perform a periodic inspection of the tank level sensing, overfill 
control devices and associated interlocks to ensure that they are in good working 
order with the appropriate settings to prevent overfilling of the tanks.  The 25 

frequencies and procedures for inspection of all tank level sensing and overfill 
control devices shall be as recommended by the manufacturer; 

• The Facility shall perform a periodic inspection of any other operational controls for 
the tank system to ensure that they are in good working order with the appropriate 
settings to maintain the tanks within their design limits as specified within the tank 30 

system design assessment.  The frequencies and procedures for inspection of 
other tank system operational controls shall be as recommended by the 
manufacturer; and 

• The Facility shall perform periodic inspections of the integrity of any tank system 
grounding and lightning protection systems. 35 
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Based on the information provided within the tank system design assessment and supporting 
documentation, the designs of Tanks T-A and T-1701 through T-1704 within Tank Management 
Units 1700A, B, & C meet the current RCRA requirements relative to the design of new 5 

hazardous waste tank systems.  The design assessment addresses only the applicable 
requirements of 40 CFR 264.192 and 40 CFR 264.193, and ADEM Administrative Code Rules 
335-14-5-.10(3) and (4), and does not consider compliance with other codes or regulations, 
including, but not limited to, the requirements of the Occupational Safety and Health Act 
(OSHA). 10 

 
With regards to the assessment and certification of the design of hazardous waste tank systems 
in accordance with the applicable requirements of 40 CFR 264.192(a) and (g), and ADEM 
Administrative Code Rules 335-14-5-.10(3)(a) and (g), I certify under penalty of law that this 
document and all attachments were prepared under my direction or supervision in accordance 15 

with a system designed to assure that qualified personnel properly gather and evaluate the 
information submitted.  Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 20 

imprisonment for knowing violations. 
 
 
Mark C. Christian, P.E 
Alabama P.E. No.: 20751 25 

Principal 
ETI Corporation 
6799 Great Oaks Road, Suite 100 
Memphis, Tennessee 38138-2500 
 30 

 
This certification was originally submitted in 1996.  As part of the 2002 Part B Application 
Renewal, revisions were made to the text in this attachment.  These revisions consisted 
primarily of renaming the section for the Waste Analysis Plan to Section C to maintain 
consistency with the other Sections contained within this Part B Permit Application.  As part of 35 

the 2009 Part B Application Renewal, additional revisions were made to the text in this 
attachment. These revisions consisted primarily of renaming Unit 1700 to more specific Units 
1700A, B, & C.  No revisions were made to this attachment during this Part B Permit Application 
renewal process (Revision 5.0). 
 40 
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With regards to the revisions noted above, I certify under penalty of law that these modifications 
were prepared under my direction or supervision in accordance with a system designed to 
assure that qualified personnel properly gather and evaluate the information submitted.  Based 
on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 5 

knowledge and belief, true, accurate, and complete.  I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
 
 10 

Michael T. Feeney, P.E. 
Alabama P.E. No.: 15895 
Jacobs Engineering Group Inc. 
Ten 10th Street NW 
Atlanta, Georgia 30309 15 

 
 
 
 
 20 

 
[End of Attachment D-2-4-7 Text]
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TANK DATA SHEETS 
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EXHIBIT D 

 

CALCULATIONS OF TANK VENTING REQUIREMENTS 



EXHIBIT D
TANK VENTING CALCULATIONS (PER API 2000)

CHEMICAL WASTE MANAGEMENT, INC.,  EMELLE, ALABAMA FACILITY

Length/ Depth/ Tank Tank Tank Tank Tank With- IN-BREATHING OUT-BREATHING EMERGENCY
Width/ Shell Cone Wetted Tank Rated Relief Rated Relief Fill drawal Normal Thermal Total Vent Min. Min. Normal Thermal Total Vent Min. Min. Vent Min. Min.

Diameter Height Height  Surf. Area Capacity Press. Press. Vac. Vac. Rate Rate Venting Venting Capacity Area Size Venting Venting Capacity Area Size Capacity Area Size
Tank Nos. (ft) (ft) (ft) (sf) (gal) (in WG) (in WG)1 (in WG) (in WG)1 (gpm) (gpm) (cfh)2 (cfh)3 (cfh) (sq in)8 (in) (cfh)4 (cfh)5 (cfh) (sq in)8 (in) (cfh)6 (sq in)7 (in)

LEACHATE TANK STORAGE UNITS 1700
T-A 6.00 3.00 3.00 1.50 300 300 2,400 2,400 4.64 3.00 2,571 2,571 3.51 3.00 NA NA NA

T-1701 thru
T-1704 6.00 3.00 3.00 1.50 300 300 2,400 2,400 4.64 3.00 2,571 2,571 3.51 3.00 NA NA NA

NOTES:

1. Pressure and vacuum relief is assumed to be set to relieve at 50% of the design rated pressure or vacuum, unless noted.  Emergency relief is assumed to be set at 75% of design pressure.

2. Normal in-breathing at 5.6 scfh per 42 gal barrel per hour of withdrawal, as specified in API 2000, 4th Edition.

3. Thermal in-breathing at 1 scfh per 42 gal barrel of tank volume, up to 20,000 barrel (840,000 gal) volume, as in API 2000.

4. Normal out-breathing at 12 scfh per 42 gal barrel per hour of fill for volatile liquids (flash point <100 deg F), as in API 2000.  For non-volatile liquids 6 scfh per 42 gal barrel may be used.

5. Thermal out-breathing at 1 scfh per 42 gal barrel of tank volume for volatile liquids, up to 20,000 barrel volume, as in API 2000.    For non-volatile liquids 0.6 scfh per 42 gal barrel may be used.

6. From API 2000 Appendix B on Emergency Venting, for four ranges of tank surface area, heat absorption, Q, is calculated.  Vent capacity in SCFH is then calculated from the heat
absorption according to the equation:
     SCFH = 70.5 * Q / [L * sqrt(M)]    assuming a conservative "L * sqrt(M)" value of 1,337, that of hexane.

7. Formula for emergency vent area adapted from Protectoseal Technical Manual, on flow capacity of tank emergency venting devices for nozzles 8 in. and larger:
     CFH = 1,667 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank emergency relief setting and atmospheric conditions.

8. Formula for vent area for smaller nozzles such as normal breather vents, adapted from Crane Flow of Fluids, Eq. 2-24, very similar to, but more conservative, than Protectoseal equation:
     CFH = 845 * Cf * A * sqrt(Pt - Pa)    using Cf (flow coefficient) of 0.5 and where "Pt - Pa" is differential pressure between tank relief setting and atmospheric conditions.
     The factor 845 was derived using unit conversion factors, a vapor density of 0.1875 lb/cf, and a conservative Y of 0.80 from charts on Crane p. A-21.

"Units 1700A, B, & C"
TankVentingCalculations.xls Page 1 of 1
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