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SECTION D - PROCESS INFORMATION 

1.0 INTRODUCTION 
The Systech Tulsa facility receives hazardous waste for the preparation of fuel quality waste (FQW) 
to be combusted in the CPCC cement kilns. The Systech facility consists of a secondary containment 
and two storage tanks, a covered truck off-loading area that can hold two tanker trucks and ~ 20 drums, 
and a laboratory/office building. The Systech tank farm and truck off-loading area are situated within 
the CPCC cement plant on property owned by Systech. 

The Systech Tulsa facility has the following waste storage and/or treatment systems that are regulated 
under the RCRA regulations at 40 CFR 264. 

• Two 180,000-gallon storage tanks (S02) that are also considered as Treatment Units (T04) due 
to the agitation system installed with each tank; 

• A container storage area (S01) limited to storage of 13,100 gallons of waste that is located in the 
Truck Off-loading Area, an 80 by 39 foot bermed concrete slab. This includes as many as two (2) 
6,000-gallon tanker trucks and other smaller containers totaling 1,100 gallons may be in the off-
loading area.    

The demarcation between Systech and CPCC ownership of the piping running from the tank farm to 
the kilns is the property line separating the Systech and CPCC properties, which is at least 50 feet from 
the edge of the tank farm and truck off-loading area. 

2.0 PROCESS FLOW 
The Systech Tulsa operations receive bulk tanker trucks of liquid hazardous waste, which have been 
sampled, tested, and off-loaded into one of two storage tanks where the various received volumes are mixed 
by top-mounted agitators. After the tanks are mixed and tested to demonstrate they meet the requirements to 
be burned, the blended FQW is pumped to either or both of the two CPCC cement kilns to be combusted as 
fuel for energy recovery in the manufacture of Portland cement. Piping is also provided to allow the FQW to 
be recirculated back to the tank used to feed the kiln(s) in the event of an automatic waste flow cut-off to the 
kiln(s). Tanker trailers may be stored within the truck off-loading area, in addition to drums of site-
generated hazardous wastes. Figure D-1, Process Flow Schematic represents the flow of materials through 
the facility. 

3.0 WASTE MANAGEMENT UNITS 
This section describes the tank system and container storage area. Engineering drawings and figures 
presented in , Figures D-2, D-3, and D-4, illustrate the features of each waste management area. Figure A-2, 
Site Map, in Attachment D-1 of this document shows the general layout of the buildings and the off-loading 
and storage areas within the CPCC and Systech facilities. 

3.1 Tank Systems 

Tank systems provide storage capacity for wastes delivered in trucks before they are used as FQW in the 
manufacture of cement. Truck off-loading usually occurs during the day shift five days a week, while the 
cement kilns operate twenty-four hours a day, seven days a week. The tanks are sized to be able to supply 
sufficient fuel over the weekend when the kiln continues to operate. The tanks are also used to blend the 
wastes to prepare a consistent fuel for the kilns. 
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The facility has one tank farm, shown on Figure A-2, Site Map, in Attachment D-1 of this document which 
includes the two storage tanks. Each tank has a design capacity of 180,000 gallons (32-foot diameter, 30- 
foot high), for a total permitted tank storage capacity of 360,000 gallons. Most of the wastes stored in the 
tanks are generated off-site, but some of the wastewaters are collected on-site from containment areas. The 
off-site wastes include liquid and sludge waste fuels. 

Attachment D-1 to this document contains a copy of the design assessment for the tank systems along with a 
copy of the certification of the tank systems installation.  

For any future tank system installations, Systech will ensure that proper handling procedures are adhered to 
in order to prevent damage to the new tank system during installation. Prior to placing a new tank system or 
component in use, an independent, qualified, installation inspector or a qualified Professional Engineer, 
either of whom is trained and experienced in the proper installation of tanks systems or components, must 
inspect the system for the presence of weld breaks, punctures, scrapes of protective coatings, cracks, 
corrosion, or other structural damage or inadequate construction/installation. All discrepancies will be 
remedied before the tank system is placed in use. 

All new tanks and ancillary equipment are tested for tightness prior to being placed in use. If a tank system 
is found not to be tight, all repairs necessary to remedy the leak(s) in the system must be performed prior to 
the tank system being covered, enclosed, or placed into use. 

3.1.1 Tank Management Practices 

The permitted tanks are used to receive off-site shipments of liquid waste fuels from bulk trucks and are 
used to blend the various liquid waste fuels to prepare a consistent fuel for the kiln. The fuel in the tanks 
can be transferred to the other tank for blending or pumped directly to the kiln for use as fuel. 
Operations are both manual with manual valves and manual start/stop of pumps, and automatic valves 
and start/stop for pumps. 

Hazardous wastes or treatment reagents are not placed in the tank system if they could cause the tank, its 
ancillary equipment, or the containment system to rupture, leak, corrode, or otherwise fail. 

3.1.2 Description 

Each tank is an aboveground, vertical, cylindrical tank with a flat bottom and a top deck. All of the 
tanks are constructed of mild steel and meet or exceed the minimum requirements of API 620. Ancillary 
equipment is supported and protected against physical damage and excessive stress due to settlement, 
vibration, expansion, or contraction. 

3.1.3 Description of Off-loading Systems to the Tanks 

The off-loading system for the tanks includes two truck off-loading stations and two transfer pumps to 
unload the trucks. The system is operated manually with all manual valves and manual start for the 
pumps. 

The bulk truck off-loading stations are located at the truck pad. These stations operate independently 
allowing two trucks to be off-loaded at a time. 

3.1.4 Level Indicators and Controls 

Each tank uses a mechanical or electrical device for level measurements. Each tank has a high-level 
alarm to alert the employees of a high level situation and prevent the tank from overflowing. An audible 
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alarm horn is located in the bulk truck off-loading areas.  The tank system also has a high high-level 
control that shuts off the unloading pumps to prevent overflow.   

3.1.5 Safety Cutoff 

This system is designed to prevent overfilling the tanks.  Emergency stop buttons located at the facility 
immediately stop all transfer pumps. In addition, the tank system high high-level sensors also shut off 
all transfer pumps. 

3.1.6 Pressure Controls 

Each tank is equipped with an in-line pressure/vacuum relief valve that vents to either of the cement 
kilns where working and breathing losses are controlled in the kilns’ combustion chambers. Each tank 
is also equipped with an emergency pressure/vacuum release vent set per API 620 standards to prevent 
damage to the tanks. The emergency vent releases to the atmosphere. Process vent controls are addressed in 
Section L of this application. 

3.1.7 Secondary Containment and Detection of Releases 

Figure D-2, Tank Containment and Truck Off-load Plan, and Figure D-3, Tank Containment and Truck Off-
load Sections, show that the secondary containment for the tanks is designed to contain liquids. The area is 
constructed of reinforced concrete with any cracks or gaps sealed. The concrete is compatible with the waste 
stored. The concrete secondary containment system acts as a liner external to the tank in compliance with 40 
CFR 264.193(d). 

The containment area is generally sloped at a 1% incline toward a sump within the tank dike. According to 
NOAA Atlas 14, Volume 8, Version 2, Midwestern States, the 25-year, 24-hour precipitation is 6.51 – 7.00 
inches for the Tulsa area. The rainfall value used in the calculations found in Attachment D-3  to 
Attachment D-1 of this document is 7.1 inches which is the value used in the prior application. 

Per the dimensions shown on the Site Plan and Tank Section drawings in Figures D-2 and D-3 , the 
total gross available containment within the tank farm is 323,001 gallons. Allowing for displacement 
by the 25-year, 24-hour storm event and the presence of the equipment within the dike wall, the net 
available secondary containment capacity is 185,646 gallons, which is more than the largest tank 
volume of 180,470 gallons. Details of these calculations along with the tank construction certification are 
included in Attachment D-1 to this document. 

The top of the dike wall is at least 2.0 feet above natural grade to prevent run-on into the tank dike area. 

Precipitation collected in the containment area drains to a sump and is pumped by a sump pump to one of 
three stormwater tanks located in the adjacent secondary containment area. The sump pump is operated 
manually. 

Small leaks of waste fuels are cleaned up within 24 hours or in as timely a manner as possible after 
detection. The collected materials are placed back into the fuel. If a major release of waste fuels occurs, 
the majority of material would be pumped into a storage tank, and the remainder would be cleaned up 
as a small spill. 

Figures D-2, D-3, and D-4 show that all off-loading and tank transfer equipment and piping are located 
within secondary containment areas. The only hazardous waste equipment not within the secondary 
containment area are the burn lines and return line to and from the kilns, and above-ground welded 
flanges, welded joints, and welded connections that are inspected daily for leaks. 
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3.1.8 Leak Detection System 

The FQW storage tanks are provided with a leak detection system that is designed and operated so that it 
will detect failure of the primary containment structure in compliance with 40 C FR 264.193(c)(3). The 
tank walls are visible to inspection. The tank floors consist of a double bottom with the lower plate made 
of pebble or checker plate. The interstitial space between the plates created by the pebble or checker 
pattern allows any leakage to run to one of the inspection ports at the side of the tank. Both bottoms are 
sloped from the center of the tank down to the side walls to assure any leakage will run to the inspection 
ports. 

3.1.9 Tank System Inspections 

Pursuant to the requirements of 40 CFR 264.195, Systech will follow their schedule and procedures for 
inspecting overfill controls. In addition, Systech will: 

• Inspect at least once each operating day the following:  
o the data gathered from monitoring and leak detection equipment. 

o Above ground portions of the tank system, if any, to detect corrosion or releases of waste. 
o The construction materials and the area immediately surrounding the externally accessible 

portion of the tank system, including the secondary containment system (e.g., dikes) to 
detect erosion or signs of releases of hazardous waste (e.g., wet spots, dead vegetation). 

• Ancillary equipment that is not provided with secondary containment, as described in 264.193(f)(1) 
through (4), will be inspected at least once each operating day.  

Inspections are documented as required by 40 CFR 264.15(d) as described in Section J of this application. 

3.2 Response to Leaks or Spills and Disposition of Leaking or Unfit-for-
use Tank Systems 

3.2.1 Spill Response 

Systech will remove from service any tank system or secondary containment system that has a leak or 
spill or that becomes unfit for use. In any of these cases, Systech will ensure that the following actions take 
place: 

• The flow of hazardous waste into the tank system or secondary containment system is 
stopped. The system is then inspected to determine the cause of the release. 

• If the release was from the tank system, the facility removes as much of the waste as necessary 
to prevent any further releases and to allow inspection and repair of the tank system. 

• If the release is to the secondary containment system, all released materials are removed to 
prevent any harm to human health and the environment. 

• The Site Manager or designee conducts a visual inspection of the release area to determine 
whether there is a potential for migration of the leak or spill to soils or surface water. Following 
removal of the released material, an inspection is conducted to ensure that any visible 
contamination of the soil or surface water has been removed and properly disposed. 

• Any release to the environment above the Reportable Quantity (RQ) will be reported to ODEQ 
within 24 hours of its detection. Exceptions to this requirement include: 
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o hazardous waste leak or spill is less than or equal to a quantity of one pound; and  
o it is immediately contained and cleaned up. 

• Within 30 days of detecting a release to the environment above the RQ, a written report 
containing the following information will be submitted to ODEQ, unless the agency instructs 
otherwise. The written report will include: 

o The likely route of migration of the release; 

o Characteristics of the surrounding soil; 
o Results of any monitoring or sampling conducted in connection with the release, if this 

information is available. If this information is not available at this time, it will be 
submitted when it becomes available; 

o Proximity of down-gradient drinking water, surface water, and populated areas; and 
o A description of the response actions taken or planned. 

3.2.2 Tank and Secondary Containment System Repair or Closure 

Before the tank and/or ancillary equipment can be returned to service following a spill or release, the 
tanks and/or ancillary equipment will be repaired in accordance with 40 CFR §264.196(e) and the 
secondary containment will be decontaminated. In the event these requirements cannot be satisfied, the 
leaking tank system will be closed in accordance with 40 CFR §264.197. Major repairs will be certified 
by an independent, qualified, professional engineer prior to returning the tank system into service as 
described in Section 3.2.3 below. The requirements of 40 CFR §264.196(e) are the following: 

• If the cause of the release was a spill that did not damage the integrity of the tank system, the 
tank system may be returned to service as soon as the released waste is removed and repairs, if 
necessary, are made. 

• If the cause of the release was a leak from the primary tank system into the secondary containment 
system, the primary tank system must be repaired prior to returning the tank system to service. 

• If the source of the release was a leak to the environment from a component of a tank system 
without secondary containment, then the component of the system from which the leak occurred 
will be provided with secondary containment that satisfies the requirements of 40 CFR 
§264.193, unless the source of the leak is an aboveground portion of a tank system that can be 
inspected visually.  

• If the source is an aboveground component that can be inspected visually, the component must be 
repaired and may be returned to service without secondary containment as long as the 
appropriate certifications by an independent, qualified, professional engineer are obtained.  

• If a component is replaced to comply with these requirements, that component must satisfy the 
requirements for new tank systems or components in 40 CFR §264.193.  

• If a leak has occurred in any portion of a tank system component that is not readily accessible 
for visual inspection (e.g., the bottom of an inground or on-ground tank) the entire component must 
be provided with secondary containment in accordance with 40 CFR §264.193 prior to being 
returned to use. 

3.2.3 Certification of Major Repairs 

If the facility has repaired a tank system in accordance with the above requirements of Section 3.2.2 and the 
repair has been extensive (e.g., installation of an internal liner or the repair of a ruptured primary 
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containment or secondary containment vessel), the tank system will not be returned to service unless the 
certification has been obtained by an independent professional engineer in accordance with 40 CFR 
§270.11(d)(1) that the repaired system is capable of handling hazardous. This certification will be submitted 
to ODEQ within seven days after returning the tank system into service.   

3.3 Containers 

A maximum of 13,100 gallons of containerized waste may be stored within the truck off-loading area. This 
volume is based on storing two (2) 6,000-gallon tank trailers in addition to a maximum amount of 1,100 
gallons stored in non-bulk containers. 

3.3.1 Description of Containers 

The Systech Tulsa facility receives off-site waste in bulk tank containers that are temporarily stored until the 
waste is transferred to the storage tanks. Site-generated wastes may be stored in new, used, or reconditioned 
non-bulk containers meeting Department of Transportation (DOT) specifications in the container storage 
area. These containers meet the requirements of 49 CFR, Part 178, Subpart L - Non-bulk Performance-
oriented Packaging Standards. These standards incorporate specifications for container dimensions and 
materials of construction. 

3.3.2 Condition of Containers 

Containers in storage are inspected weekly to ensure that they are in good condition and not leaking. If 
the container is observed to not be in good condition or if it begins to leak, the contained waste is 
transferred to a container that is in good condition, or the liquid hazardous waste may be off-loaded into 
the storage tanks. 

3.3.3 Container/Waste Compatibility 

Although incompatible wastes are not received or generated at the site, should this occur, Systech will ensure 
that they will manage incompatible waste in accordance with the requirements of 40 CFR 177 as described 
below: 

• Systech will not place incompatible wastes, or incompatible waste and materials in the same 
container.  

•  Systech will not place RCRA hazardous waste in unwashed containers that previously held 
incompatible wastes or material. 

• Systech will separate containers of incompatible wastes using such means as a berm, or a secondary 
containment pallet, or other means to prevent the commingling of incompatible waste in the event of 
spills/releases of wastes.  

3.3.4 Container Management Practices 

Systech will manage containers in a manner designed to prevent the spills/releases of material, or fires, as 
well as responding to spills or releases and will provide a means to store and inspect containers as described 
in this section:  

• All containers of hazardous waste in the truck off-loading area remain closed during storage, 
except when it is necessary to add or remove waste from that container. 
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• All containers of hazardous waste in the truck off-loading area are opened, handled, and stored in 
manner that will not cause the container to rupture or leak. 

• Containers holding ignitable or reactive waste will be located at least 50 feet from the property 
boundary.  Precautions will be taken to prevent accidental ignition or reaction of ignitable or 
reactive waste. No Smoking Signs are posted in the waste storage area. 

Aisle Spacing 

Aisle spacing in the container storage area conforms to National Fire Protection Association (NFPA), 
federal, and state requirements. Tankers and the non-bulk containers are stored with at least 2-foot aisle 
spacing on each side to allow access to the bulk containers. Non-bulk containers of site-generated 
wastes are stored on pallets with container labels facing the aisles. Adequate space is provided to prevent 
the tank trucks from damaging the non-bulk containers that may be stored within the area. 

Marking and Labeling 

All non-bulk site-generated waste containers are marked and labeled in accordance with all applicable 
ODEQ and DOT regulations. The labels attached to the non-bulk site-generated waste containers have 
the words “Hazardous Waste” and the date accumulation began in that container. Before shipping the 
site-generated waste containers, a label meeting the 49 CFR 172.304 labeling requirements is affixed. The 
bulk containers (tankers) are not required to be labeled while in storage, but the container must be 
properly placarded and the shipping papers (i.e., hazardous waste manifest) are readily available to 
identify the contents of the bulk container. 

3.3.5 Inspections 

All containers are visually inspected upon receipt to verify that they are in good condition and leak-free. 
The containers are inspected at least weekly. The contents of a damaged or leaking container are processed, 
immediately transferred to a container in good condition, or placed in an overpack container. In 
addition, the condition of the container storage area is inspected for evidence of leaks or spills, or 
deterioration of the containment system caused by corrosion or other factors such as cracks or gaps in the 
containment. Inspections are documented as required by 40 CFR 264.15(d) as described in Section J of this 
application. 

3.3.6 Containment 

Figure A-2 of Attachment D-1, Site Map, shows the location of the truck off-loading area adjacent to and 
on the west side of the tank storage area. The truck off-load area is located at least 50 feet from the 
Systech property line since the area manages ignitable wastes. 

Figure D-2, Tank Containment and Truck Off-Load, Plan, and Figure D-3, Truck Containment and 
Truck Off-load Sections, show that the truck off-load area is a curbed, concrete containment area. 
The area is under roof to minimize the amount of precipitation collected within this area. The perimeter 
curbing and raised approach aprons prevent run-on into this container storage area. 

The permitted capacity for this area is 13,100 gallons of container storage. Typically, this area may be used 
to store two 6,000-gallon tankers plus twenty 55-gallon drums. However, if two tankers are not being 
stored in the area, additional non-bulk containers may be stored that continue to meet the volume limits 
and storage and aisle spacing requirements. 
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The containment system has been designed and constructed of concrete that is free of cracks or gaps 
and is sufficiently impervious to contain leaks, spills, and accumulated precipitation until the collected 
material is detected and removed. The truck off-load area is sloped to drain and remove liquids resulting 
from spills, leaks, or precipitation and to provide adequate secondary containment for the largest 
container (6,000 gallons) plus allowance for accumulated precipitation. See Attachment D-4 of 
Attachment D-1 of this document for calculation of the available secondary containment in this container 
storage area. 

Any waste leakage or spills are cleaned up within 24 hours after detection or in as timely a manner as 
possible consistent with the procedures identified in the site’s Contingency Plan in Section G. 
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FIGURE D-1 PROCESS FLOW SCHEMATIC 
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FIGURE D-2 TANK CONTAINMENT AND TRUCK OFF-LOAD PLAN 
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FIGURE D-3 TANK CONTAINMENT AND TRUCK OFF-LOAD SECTIONS 
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FIGURE D-4 PIPING AND INSTRUMENTATION DRAWING 
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ATTACHMENT D-1  RCRA CONSTRUCTION CERTIFICATION 

NOTE: All references to Lafarge Building Materials Inc. in the following document shall now refer 
to Central Plains Cement Company. 
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ASSOCIATES 

16252 \\'t.>st\\oods Business Park Drive 
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6:)6/2-)(:). '200 • Fax 6:)6/ 216-7202 
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========================================== 
January 27, 2012 

Ms. Terri Kanouse 
Director of Support Services 
Systech Environmental Corporation 
3085 Woodman Dr. 
Dayton, OH 45420 

RE: New Tank System Certification of Construction - Systech Environmental, Tulsa, OK 
Hazardous Waste Permit 00025452; EPA I.D. Number: OKD000025452 

Dear Terri: 

As part of the construction of the new Fuel Quality Waste (FQW) system at the existing Lafarge 
cement plant in Tulsa, Oklahoma, a new FQW storage tank and feed system has been 
constructed at Systech's Tulsa, Oklahoma facility. FQW from the Systech operation will be 
delivered to the two cement kilns within the Lafarge cement manufacturing process. The new 
FQW facility includes two (2) 180,000-gallon tanks and the associated pumping system to 
deliver FQW to the burner pipes of the two cement kilns, and the associated truck unloading 
facilities. 

Systech has retained Schreiber, Y onley & Associates (SY A) to complete the RCRA new tank 
system certification for the new tank system. This report covers the equipment and system up to 
the Systech property line; a separate report for the portion of the system located on the Lafarge 
property is provided under separate cover. The tank assessment and certification has been 
completed in accordance with the provisions of 40 CFR 264.192. The P.E. stamped certification 
report is enclosed with this letter. 

I, Robert J. Schreiber, Jr., P.E, an Oklahoma Registered Professional Engineer, hereby certify that 
the facility has been constructed or modified in compliance with the Permit. 

Sincerely, 

SCHREIBER, YONLEY & ASSOCIATES 

GSK:bah 
Enclosure 
X:\LFGTUL\110249 - Engineering Certification\Systech coverletter.doc 
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STATEMENT OF CERTIFICATION 

I certify that I have examined the design and installation of liquid fuel quality waste (FQW) 
systems located at the Systech Environmental facility in Tulsa, Oklahoma. My duty was to 
provide an engineering assessment of these systems as they relate to the applicable engineering 
guidance for such systems. Based on the information provided and the assessment performed 
herein, I certify this system was designed and constructed in accordance with the stated 
engineering guidance documents. Where the design and construction were not completed in 
accordance with the applicable engineering guidance, appropriate ongoing testing and 
evaluations have been added. Therefore, based on the attached assessment, the FQW system is 
safe to operate in its intended use. 

The information and engineering assessment presented in this report are the result of field 
investigations, a representative data search, and sound engineering practices and judgment. 
Additionally, this assessment is made solely on the information collected and reported to 
Schreiber, Yonley & Associates (SYA) by either verbal accounts, existing reports, or existing 
design and construction documents. 

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, 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. 

PE-17697 
Registration Number 

Schreiber, Y onley & Associates 
Company 

16252 Westwoods Business Park Drive, Ellisville MO 63021 
Address 
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1.0 INTRODUCTION 
 
Lafarge Building Materials, Inc., (Lafarge) owns and operates a cement manufacturing facility 
located in Tulsa, Oklahoma.  Appendix A contains maps of the facility location.  This facility 
uses various fuel materials as part of its cement manufacturing process.  The company desires to 
also be able to use fuel quality waste (FQW) as one of the fuels.  Systech Environmental 
Corporation (Systech) has constructed a FQW tank system on property that Systech owns within 
the Lafarge cement plant to be able to receive, prepare, and transfer the FQW to the Lafarge 
cement kilns.  The FQW is transported to the facility in tanker trucks.  Once on-site and 
approved for unloading, the FQW in these containers is transferred to storage tanks for eventual 
use as fuel for the cement kilns.  The unloading and blending facility operates two (2) 180,000-
gallon storage tanks for the management of FQW. 
 
Since these new tank systems are intended to manage material classified as hazardous wastes, as 
defined in 40 CFR Part 261, Identification and Listing of Hazardous Waste, a certification of the 
new tank systems must be performed under the requirements of the Resource Conservation and 
Recovery Act (RCRA).  Both the Systech and Lafarge facilities are permitted as treatment, 
storage, and disposal facilities (TSDF), as defined in 40 CFR Part 264.  Therefore, the tank 
certification requirements are located in Subpart J, Tank System, of this part.  This report 
addresses only that equipment located within the Systech property boundaries; a similar report 
for the ancillary equipment located within the Lafarge property boundaries is provided under 
separate cover.  The Systech property line extends approximately 50 feet to the south, east and 
west of the storage areas, plus north of the tank farm in order to incorporate the new Systech 
office building. The new tank system and the transfer piping are considered new units, and the 
applicable certification is found in 40 CFR 264.192. 
 
2.0 SCOPE 
 
Systech has retained Schreiber, Yonley & Associates (SYA) to complete a RCRA new tank 
system certification for the new tank system and piping as described above.  The tank 
construction assessment and certification has been completed in accordance with the provisions 
of 40 CFR 264.192 only. 
 
3.0 REGULATORY REFERENCE 
 
This tank system certification is based on the permitted regulations in place at the time of 
certification and as detailed in 40 CFR 264.192.  A copy of the applicable text is included in 
Appendix B.  Specifically, the assessment includes: 
 
• a description and review of the design criteria used for the new tank system; 
• a review of the hazardous waste characteristics in reference to the tank system’s materials 

of construction; 
• an assessment of any corrosion potential for the tank system due to contact with soil or 

water; 
• a review of vehicular traffic patterns that could damage any of the tank system 

components; and 
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• an assessment of other design considerations specifically included in the regulation. 
 
4.0 DESIGN REVIEW (40 CFR 264.192(a)) 
 
The following sections provide the detail of the various tank assessment and certification areas 
reviewed. 
 

4.1 Design Standards (40 CFR 264.192(a)(1)) 
 
The new FQW tanks are designed and is maintained in accordance with the provisions of 
American Petroleum Institute (API) Design and Construction of Large, Welded, Low-
Pressure Storage Tanks (API Standard 620), Eleventh Edition (2008).  The two (2) 
180,000–gallon tanks’ design specifications were developed by Service and Technology 
Corporation and the tanks were constructed by ATEC Steel, Baxter Springs, Kansas. 
 
The ancillary piping systems were designed in accordance with the specifications of the 
ASME Code B31.3, Process Piping (ASME B31.3), Revised 2002.  The individual 
components of ancillary piping system such as valves, flanges, etc. are designed in 
accordance with various design standards and are included on the system drawings and 
certifications maintained at the facility and within the ASME specifications. 
 
4.2 Hazardous Waste Characteristics (40 CFR 264.192(a)(2)) 
 
The FQW material is a mixture of organic compounds that have a high heat value, 
making them ideal for use as a fuel for the process.  These materials primarily comprise 
organic solvents and oils taken from various industrial facilities.  A typical component 
profile for the FQW can be found in the facility’s Resource Conservation and Recovery 
Act Permit Application.  Included in Appendix C is the original Tank Design 
Certification, in which Appendix E of that document lists the typical FQW composition. 
 
In accordance with data found in Table 23-2, Detailed Corrosion Data on Construction 
Materials, of Perry’s Chemical Engineering Handbook, Sixth Edition, and the National 
Association of Corrosion Engineers (NACE), Corrosion Data Survey – Metals Section, 
the materials of construction for the tank and ancillary equipment (various grades of 
carbon steel) are found to be compatible with the organic constituents typically found in 
the FQW.  For all significant FQW materials available in the table and at the expected 
maximum temperature range of the tank, the expected corrosion rate was found to be 
<0.02 inches per year.  As a precaution, thickness testing of the tank shell is performed 
annually to confirm that the specified corrosion allowance is maintained. 
 
4.3 Soil and Water Contact (40 CFR 264.192(a)(3)) 
 
The tanks are designed and constructed within concrete containment structures to 
eliminate any contact with the soil.  Additionally the tanks are elevated above the 
containment floor by approximately 18 inches.  As detailed in the RCRA Part B permit 
and in accordance with 40 CFR 264.193(c)(4), any accumulated precipitation within the 
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containment structures will be removed within twenty-four (24) hours, or as quickly as 
reasonably possible.  Therefore, any accumulated water will not result in an accelerated 
tank corrosion rate. 
 
All ancillary equipment associated with the modification of the new tank system is 
located above ground in overhead pipe racks above the level of any accumulated 
precipitation.  Therefore, soil and water contact is not likely and will not result in an 
accelerated equipment corrosion rate. 
 
In addition, a proper coating is maintained on all portions of the tank systems to further 
inhibit corrosion. 
 
4.4 Vehicular Traffic Issues (40 CFR 264.192(a)(4)) 
 
SYA reviewed the tank system design and construction to determine whether current 
traffic patterns could pose a danger to any above ground portion of the tank systems.  
SYA has determined that where the pipeline crosses vehicular traffic patterns, the piping 
system is elevated such as to minimize any potential damage.  The pipe rack is sloped to 
drain back to the tank farm from the kiln burner floor causing the pipes to be about 15 
feet above grade near the tank farm where truck traffic will normally pass under the pipe 
rack, rising to about 20 feet above grade where near the kiln.  These heights are believed 
to be adequate to prevent damage by traffic. 
 
4.5 Design Considerations (40 CFR 264.192(a)(5)) 
 
The following are additional design considerations that were reviewed in order to 
complete the RCRA tank system certification.  Drawings showing the various design 
items are included in the facility record. 
 

4.5.1 Tank Foundation Design (40 CFR 264.192(a)(5)(i)) 
 
The concrete tank foundation design was completed by Tank Consultants, Inc.  
The initial design of the agitator structural steel support on each tank was 
completed by Tank Consultants, Inc. which included a design where the structural 
steel was supported on the tank pedestal and attached to the tank.  When the 
detailed tank construction drawings were developed, the tank manufacturer, 
ATEC Steel, modified this design to shorten the steel support by about 3 feet so 
that the steel was not supported on the tank pedestal foundation.  The as-built 
drawing with the revised design has been stamped.  revised structural steel design 
calculations are included in Appendix F.  
 
4.5.2 Tank Anchoring Systems (40 CFR 264.192(a)(5)(ii)) 
 
The anchoring system design was incorporated into the steel tank support 
structure by ATEC Steel. 
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4.5.3 Frost Heave Calculations (40 CFR 264.192(a)(5)(iii)) 
 
The tank foundations are built on bed rock.  The EST Geotechnical Engineering 
Services Report dated April 9, 2010, section 6.5, included the following statement 
regarding frost heave: 

“To provide frost heave protection, reduce the amount of shrink/swell 
potential, and provide adequate confinement of the bearing materials, footings 
should be located at least 2.0 feet below final outside grade.  Formed 
continuous footings should have a minimum width of 18 inches. Earth formed 
continuous footings should have a minimum width of 18 inches.  Isolated 
column footings should have a minimum width of 30 inches.” 

 
5.0 INSTALLATION REVIEW (40 CFR 264.192(b)) 
 
SYA completed a visual review of the tank systems, as specified in the regulation.  As guidance, 
SYA utilized inspection records to complete the review of the tank systems.  SYA found the 
applicable tank systems to be free of weld breaks, punctures, damage to protective coatings, 
cracks, corrosion, structural damage, and inadequate construction/installation. 
 
6.0 UNDERGROUND TANK BACKFILLING PROVISIONS (40 CFR 264.192(c)) 
 
No portions of the tank system or ancillary equipment are located underground, so backfilling 
provisions are not required.  No other underground components are present in the new tank 
systems being reviewed and certified by this report. 
 
7.0 TANK TIGHTNESS TESTING (40 CFR 264.192(d)) 
 
The new storage tanks are designed for an operating pressure of 2 psi as shown in the drawings 
in the Attachment C previous tank design certification.  Appropriate pressure test records for the 
tanks are included in Appendix D. 
 
8.0 ANCILLARY EQUIPMENT PROTECTION (40 CFR 264.192(e)) 
 
As detailed in the tank system inspection records located in the engineering certification 
completed by SYA, the ancillary equipment was found to be adequately supported and protected 
from damage.  In addition, the piping systems are designed and anchored to minimize system 
vibration and thermal expansion/contraction.  The piping systems were designed and installed in 
accordance with the provisions of ASME B31.3.  The entire piping system is designed, 
constructed, tested and therefore certified to a maximum operating pressure of 150 psi. 
Appropriate pressure test records for the ancillary piping systems are included in Appendix D.  
The piping was tested by pressuring up the system using the applicable pumps, then the pressure 
was augmented using compressed air to achieve the system test pressure. 
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9.0 TANK SYSTEM CORROSION PROTECTION (40 CFR 264.192(f)) 
 
As stated in Section 4.3, the tank systems are not expected to contact soil or water in a manner 
that will accelerate the corrosion rate.  Therefore, only minimal corrosion protection is required.  
The piping systems and tanks are protected with a protective paint/coating. 
 
10.0 TANK DESIGN AND INSTALLATION CERTIFICATION (40 CFR 264.192(g)) 
 
Systech will maintain this RCRA certification and all other written statements by those who have 
designed and constructed the above described tank system.  Specifically, the following table 
describes the entity responsible for the various system designs and construction activities. 
 

Description Design / Construction Responsible Party 
Process Piping Systems Design Equipment Pro 
Storage Tanks Design Tank Consultants, Inc. 
Foundation Design Design Tank Consultants, Inc. 
Storage Tanks Construction ATEC Steel 
Operational Process Control 
Design 

Design/Construction Equipment Pro 

Process Piping Systems Construction Hawk Construction Company 
Storage Tank Erection Construction Hawk Construction Company 
Electrical / Instrument Installation Construction Hawk Construction Company 
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APPENDIX B 
 

REGULATORY REFERENCES 



 

§264.192   Design and installation of new tank systems or components 

(a) Owners or operators of new tank systems or components must obtain and submit to the 
Regional Administrator, at time of submittal of part B information, a written assessment, 
reviewed and certified by a qualified Professional Engineer, in accordance with §270.11(d) of 
this chapter, attesting that the tank system has sufficient structural integrity and is acceptable for 
the storing and treating of hazardous waste. The assessment must show that the foundation, 
structural support, seams, connections, and pressure controls (if applicable) are adequately 
designed and that the tank system has sufficient structural strength, compatibility with the 
waste(s) to be stored or treated, and corrosion protection to ensure that it will not collapse, 
rupture, or fail. This assessment, which will be used by the Regional Administrator to review and 
approve or disapprove the acceptability of the tank system design, must include, at a minimum, 
the following information: 

(1) Design standard(s) according to which tank(s) and/or the ancillary equipment are 
constructed; 

(2) Hazardous characteristics of the waste(s) to be handled; 

(3) For new tank systems or components in which the external shell of a metal tank or 
any external metal component of the tank system will be in contact with the soil or with 
water, a determination by a corrosion expert of: 

(i) Factors affecting the potential for corrosion, including but not limited to: 

(A) Soil moisture content; 

(B) Soil pH; 

(C) Soil sulfides level; 

(D) Soil resistivity; 

(E) Structure to soil potential; 

(F) Influence of nearby underground metal structures (e.g., piping); 

(G) Existence of stray electric current; 

(H) Existing corrosion-protection measures (e.g., coating, cathodic protection), and 

(ii) The type and degree of external corrosion protection that are needed to ensure the 
integrity of the tank system during the use of the tank system or component, consisting of 
one or more of the following: 



 

(A) Corrosion-resistant materials of construction such as special alloys, fiberglass 
reinforced plastic, etc.; 

(B) Corrosion-resistant coating (such as epoxy, fiberglass, etc.) with cathodic protection 
(e.g., impressed current or sacrificial anodes); and 

(C) Electrical isolation devices such as insulating joints, flanges, etc. 

[Note: The practices described in the National Association of Corrosion Engineers (NACE) standard, 
“Recommended Practice (RP-02-85)-Control of External Corrosion on Metallic Buried, Partially Buried, or 
Submerged Liquid Storage Systems,” and the American Petroleum Institute (API) Publication 1632, 
“Cathodic Protection of Underground Petroleum Storage Tanks and Piping Systems,” may be used, where 
applicable, as guidelines in providing corrosion protection for tank systems.] 

 

(4) For underground tank system components that are likely to be adversely affected by 
vehicular traffic, a determination of design or operational measures that will protect the 
tank system against potential damage; and 

(5) Design considerations to ensure that: 

(i) Tank foundations will maintain the load of a full tank; 

(ii) Tank systems will be anchored to prevent flotation or dislodgment where the tank 
system is placed in a saturated zone, or is located within a seismic fault zone subject to 
the standards of §264.18(a); and 

(iii) Tank systems will withstand the effects of frost heave. 

(b) The owner or operator of a new tank system must ensure that proper handling procedures are 
adhered to in order to prevent damage to the system during installation. Prior to covering, 
enclosing, or placing a new tank system or component in use, an independent, qualified, 
installation inspector or a qualified Professional Engineer, either of whom is trained and 
experienced in the proper installation of tanks systems or components, must inspect the system 
for the presence of any of the following items: 

(1) Weld breaks; 

(2) Punctures; 

(3) Scrapes of protective coatings; 

(4) Cracks; 

(5) Corrosion; 

(6) Other structural damage or inadequate construction/installation. 



 

All discrepancies must be remedied before the tank system is covered, enclosed, or 
placed in use. 

(c) New tank systems or components that are placed underground and that are backfilled must be 
provided with a backfill material that is a noncorrosive, porous, homogeneous substance and that 
is installed so that the backfill is placed completely around the tank and compacted to ensure that 
the tank and piping are fully and uniformly supported. 

(d) All new tanks and ancillary equipment must be tested for tightness prior to being covered, 
enclosed, or placed in use. If a tank system is found not to be tight, all repairs necessary to 
remedy the leak(s) in the system must be performed prior to the tank system being covered, 
enclosed, or placed into use. 

(e) Ancillary equipment must be supported and protected against physical damage and excessive 
stress due to settlement, vibration, expansion, or contraction. 

[Note: The piping system installation procedures described in American Petroleum Institute (API) Publication 1615 
(November 1979), “Installation of Underground Petroleum Storage Systems,” or ANSI Standard B31.3, “Petroleum 
Refinery Piping,” and ANSI Standard B31.4 “Liquid Petroleum Transportation Piping System,” may be used, where 
applicable, as guidelines for proper installation of piping systems.] 

 

(f) The owner or operator must provide the type and degree of corrosion protection 
recommended by an independent corrosion expert, based on the information provided under 
paragraph (a)(3) of this section, or other corrosion protection if the Regional Administrator 
believes other corrosion protection is necessary to ensure the integrity of the tank system during 
use of the tank system. The installation of a corrosion protection system that is field fabricated 
must be supervised by an independent corrosion expert to ensure proper installation. 

(g) The owner or operator must obtain and keep on file at the facility written statements by those 
persons required to certify the design of the tank system and supervise the installation of the tank 
system in accordance with the requirements of paragraphs (b) through (f) of this section, that 
attest that the tank system was properly designed and installed and that repairs, pursuant to 
paragraphs (b) and (d) of this section, were performed. These written statements must also 
include the certification statement as required in §270.11(d) of this chapter. 

[51 FR 25472, July 14, 1986; 51 FR 29430, Aug. 15, 1986, as amended at 71 FR 16905, Apr. 4, 
2006] 
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PROFESSIONAL ENGINEERING CERTIFICATION 
 
Based on the information provided and documented in this report and in accordance with the 
provisions of 40 CFR 264.192, I certify that the new tank system specifications as described 
herein are adequate to manage the materials to be stored and processed in it.  I also certify that, 
based on the information provided, the specified materials of construction are compatible with 
the wastes to be stored and processed in the system and that adequate corrosion protection has 
been specified for the tank systems. 

 
I certify under penalty of law that this document and all attachments were prepared under my 
direction and supervision according to a system designed to assure that qualified personnel 
properly gathered and evaluated 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. 
 
 
 
       
Robert J. Schreiber, Jr., P.E., Q.E.P. 
Oklahoma Registration PE-17697 
 



 

1.0 INTRODUCTION 
 
Systech Environmental Corporation (Systech) will own and operate a fuels blending facility 
within the Lafarge Building Materials, Inc. (Lafarge) cement manufacturing facility located in 
Tulsa, Oklahoma.  Appendix A contains a map of the facility location.  This facility is proposing 
to use fuel quality waste (FQW) as part of the Lafarge cement manufacturing process.  The FQW 
is transported to the facility in tanker trucks.   Once on site and approved for unloading, the FQW 
is transferred to storage tanks for eventual feeding to the cement kilns as a fuel.  Systech is 
proposing to operate a system for unloading, transfer, and storage of FQW in a system to include 
two (2) 180,000-gallons storage tanks and associated equipment.   
 
In addition to the tank units, ancillary equipment such as process piping, vent piping, pumps, and 
monitoring equipment will be designed and installed.  A schematic of the FQW system is 
included in Appendix B.  The secondary containment calculations for the tank system are also 
included in Appendix B. 
 
Since these new tank systems are to manage material classified as hazardous wastes, as defined 
in 40 CFR Part 261, Identification and Listing of Hazardous Waste, a certification of the tank 
system must be performed under the requirements of the Resource Conservation and Recovery 
Act (RCRA).  The Tulsa facility is to be permitted as a treatment, storage, and disposal facility 
(TSDF), as defined in 40 CFR Part 264; therefore, the tank certification requirements are located 
in Subpart J, Tank System, of this part.  The identified tank systems are new units, and the 
application certification is found in 40 CFR 264.192. 
 
2.0 SCOPE 
 
Lafarge and Systech have retained Schreiber, Yonley & Associates (SYA) to complete a RCRA 
new tank system design specification certification for the new tank system described above.  
This assessment and certification does not extend to any existing tank system already in place at 
the facility.  The tank assessment and certification is completed in accordance with the 
provisions of 40 CFR 264.192 only. 
 
At this time, the design of the tank system is not complete but the standards to which the tank 
system will be designed have been developed.  Therefore, in order to meet the requirements of 
§264.192, the following certifications will be completed. 
 
• This design specification certification. 
• The final design certification. 
• Construction and installation certification prior to placing the tank system in service. 
 
3.0 REGULATORY REFERENCE 
 
This tank system certification is based on the regulations in place at the time of construction and 
as found in 40 CFR 264.192.  A copy of the applicable text is included in Appendix C.  
Specifically, the assessment includes: 
 
• a description and review of the design criteria used for the new tank system; 

 



 

• a review of the hazardous waste characteristics in reference to the tank system’s materials 
of construction; 

• an assessment of any corrosion potential for the tank system due to contact with soil or 
water; 

• a review of vehicular traffic patterns that could damage any of the tank system 
components; and 

• an assessment of other design considerations specifically included in the regulation. 
 
4.0 DESIGN REVIEW (40 CFR 264.192(a)) 
 
The following sections provide the detail of the various tank assessment and certification areas 
reviewed. 
 

4.1 Design Standards (40 CFR 264.192(a)(1)) 
 
The tanks’ design has been specified as being in accordance with the American 
Petroleum Institute (API) Standard 620, Design and Construction of Large, Welded, 
Low-Pressure Storage Tanks, Eleventh Edition, February 2008.  The design 
specifications have been provided by Service and Technology Corporation and are 
included in Appendix D. 
 
The ancillary piping systems will be designed in accordance with the specifications of the 
American Society of Mechanical Engineers (ASME) Code B31.3, Process, Piping, 
Revised 2002. 
 
4.2 Hazardous Waste Characteristics (40 CFR 264.192(a)(2)) 
 
The FQW material is a mixture of organic compounds that have a high heat value, 
making them ideal for use as a fuel for the process.  These materials primarily comprise 
organic solvents, coatings, resins and oils taken from various industrial facilities.  A 
typical component profile for the FQW was taken from the facility’s Resource 
Conservation and Recovery Act Permit Application and is included in Appendix E of this 
certification.  FQW must not exhibit the characteristic of corrosivity or reactivity.  
 
In accordance with data found in Table 23-3, Detailed Corrosion Data on Construction 
Materials, of Perry’s Chemical Engineering Handbook, Fifth Edition, the materials of 
construction for the tanks and ancillary equipment (carbon steel) is found to be 
compatible with the organic constituents typically found in the FQW.  For all significant 
FQW materials available in the table and at the expected maximum temperature range of 
the tank, the expected corrosion rate was found to be <0.02 inch per year. 
 
As a precaution, pH testing of the FQW is performed to ensure that the FQW remains 
within the permitted limitations and therefore compatible with these materials of 
construction to minimize any corrosion. 
 

 



 

4.3 Soil and Water Contact (40 CFR 264.192(a)(3)) 
 
The new tank system has been designed for the tanks to sit on an elevated concrete pad 
within a concrete containment structure that eliminates any contact with the soil (as 
shown on the drawings in Appendix B).  In accordance with 40 CFR 264.193(c)(4), any 
accumulated precipitation within the containment structure will be removed with twenty-
four (24) hours of discovery or in as timely a manner as possible.  Therefore, any 
accumulated water will not result in an accelerated tank corrosion rate. 
 
All ancillary equipment in the tank system is to be located above the ground in pipe racks 
above the level of any accumulated precipitation.  Therefore, soil and water contact is not 
likely and will not result in an accelerated equipment corrosion rate. 
 
In addition, proper coating has been specified on all portions of the tank system to further 
inhibit corrosion.  The specification for the tank coating is included in Appendix D. 
 
4.4 Vehicular Traffic Issues (40 CFR 264.192(a)(4)) 
 
No portion of the new tank system is located underground.   
 
4.5 Design Considerations (40 CFR 264.192(a)(5)) 
 
The following are additional design considerations that were reviewed in order to 
complete the RCRA tank system certification. 
 

4.5.1 Tank Foundation Design (40 CFR 264.192(a)(5)(i)) 
 
The tank foundation design calculations are to be included in the final design 
certification.  The foundation specifications are included in Appendix D 
 
4.5.2 Tank Anchoring Systems (40 CFR 264.192(a)(5)(ii)) 
 
The anchoring system design standard is included in Appendix D.  The seismic 
considerations are included in Appendix D.  The anchoring system design will be 
included in the final design certification.   
 
4.5.3 Frost Heave Calculations (40 CFR 264.192(a)(5)(iii)) 
 
Frost heave calculations will be completed and included with the final design 
certification for the tank system. 
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TANK SYSTEM DRAWINGS 

 







 

 

Tank Dike Secondary Containment Calculations 

 
Gross Volume of Tank Dike plus 2 sumps (assumes no sloped floor): 

• Two sumps = 4’ x 4’ x 5’ x 3 = 240 cu. ft = 1,197 gallons 

• Dike inside width = 55 feet 

• Dike inside length = 149 feet (each FQW tank = 65 feet plus 19 feet for stormwater 

tanks) 

• Dike maximum depth = (5’-2.9”) feet = 5.24 feet 

• Total Volume (without deducting sloped floor) = (55 x 149 x 5.24) + 160 cu. ft. = 43,182 

cu. ft. = 323,001 gallons 

Less displacement: 

Sloped floor at FQW tanks (floor slopes at .25” per foot from adjacent corners to each sump 

forming 2 triangular wedges within each half of the dike area).   

The volume of the concrete wedges can be estimated using the volume of a pyramid formula 

(area of base times height divided by 3) as follows: 

• Elevation at 3 corners other than sump in each half = 1.24 feet above sump elevation 

• The volume of the 4 concrete wedges = ½ of the volume of a slab 110 ft by 130 ft by 

1.24 ft less ½ the volume of a pyramid 110 ft by 130 ft by 1.24 ft.  

[(110 x 130 x 1.24) – (110 x 130 x 1.24 ÷ 3)] ÷ 2 = 5,910.7 cubic feet = 44,212 

gallons  

Sloped floor at stormwater tanks: 

• Length = 19 feet 

• Width = 55 feet 

• Slope elevation = 5.25 feet – 4 feet = 1.25 feet  

• Volume of concrete wedge = 19 x 55 x 1.25 x .5 = 653 cu. ft. = 4,885 gallons 

Two FQW tank pads: 

• Tank base diameter = 34 feet  

• Tank pad height = 1.5 foot above sump elevation (ignores portion of pad within the 

wedges) 

 



 

• Tank Base displacement volume = 2 x 1.5 x π x 34 x 34 / 4 = 2,723.8 cu. ft. = 20,374 

gallons  

Base of 1 FQW tank (the other is assumed to be the leaking tank): 

• Tank diameter = 32.0 feet 

• Height of tank within containment zone = (5.24 – 1.5) = 3.74 feet 

• Volume of bottom of tank = 3.74 x π x 32 x 32 / 4 = 3,007.9 cu. ft. = 22,499 gallons  

Base of 2 stormwater tanks (assume flat bottom on the floor): 

• Tank diameter = 12 feet 

• Average height of tank within containment zone = (4 + 75% of 1.25) = 4.9 feet 

• Volume of bottom of tanks = 4.9 x π x 12 x 12 / 4 x 2 = 1,108 cu. ft. = 8,290 gallons  

Two divider walls (assume top is level): 

• Divider walls width = 8 inches = .67 feet  

• Divider walls length = 55 feet 

• Top of divider walls above sump elevation = 18 inches  

• Volume of divider walls = 2 x .67 x 55 x 1.5 = 110 cu ft = 827 gal.  

Rainwater Volume  

• 24-hour, 25-year precipitation = 7.1 inches 

• Volume = 55 x 149 x 7.1 / 12 = 4,8494 cubic feet = 36,268 gallons  

Net secondary containment 

• Volume = 323,001 – 44,212  - 4,885 – 20,374 – 22,499 – 8,290 - 827 – 36,268 = 

185,646 gallons   

Volume of largest tank 

• Tank diam. = 32 feet 

• Tank height = 30 feet 

• Tank volume = pi x 32 x 32 /4 x 30 = 24,127 cubic feet = 180,470 gallons 

Adequacy Determination 

• Since available containment of 185,646 gallons > 180,470 gallons tank volume, dike 

dimensions provide adequate secondary containment. 
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Title 40: Protection of Environment 
PART 264—STANDARDS FOR OWNERS AND OPERATORS OF HAZARDOUS 

WASTE TREATMENT, STORAGE, AND DISPOSAL FACILITIES  
Subpart J—Tank Systems 

 

§ 264.192   Design and installation of new tank systems or components. 
(a) Owners or operators of new tank systems or components must obtain and submit to the 
Regional Administrator, at time of submittal of part B information, a written assessment, 
reviewed and certified by a qualified Professional Engineer, in accordance with §270.11(d) of 
this chapter, attesting that the tank system has sufficient structural integrity and is acceptable for 
the storing and treating of hazardous waste. The assessment must show that the foundation, 
structural support, seams, connections, and pressure controls (if applicable) are adequately 
designed and that the tank system has sufficient structural strength, compatibility with the 
waste(s) to be stored or treated, and corrosion protection to ensure that it will not collapse, 
rupture, or fail. This assessment, which will be used by the Regional Administrator to review and 
approve or disapprove the acceptability of the tank system design, must include, at a minimum, 
the following information: 

(1) Design standard(s) according to which tank(s) and/or the ancillary equipment are 
constructed; 

(2) Hazardous characteristics of the waste(s) to be handled; 

(3) For new tank systems or components in which the external shell of a metal tank or 
any external metal component of the tank system will be in contact with the soil or with 
water, a determination by a corrosion expert of: 

(i) Factors affecting the potential for corrosion, including but not limited to: 

(A) Soil moisture content; 

(B) Soil pH; 

(C) Soil sulfides level; 

(D) Soil resistivity; 

(E) Structure to soil potential; 

(F) Influence of nearby underground metal structures (e.g., piping); 

(G) Existence of stray electric current; 

(H) Existing corrosion-protection measures (e.g., coating, cathodic 
protection), and 

(ii) The type and degree of external corrosion protection that are needed to ensure 
the integrity of the tank system during the use of the tank system or component, 
consisting of one or more of the following: 

 



 

(A) Corrosion-resistant materials of construction such as special alloys, 
fiberglass reinforced plastic, etc.; 

(B) Corrosion-resistant coating (such as epoxy, fiberglass, etc.) with 
cathodic protection (e.g., impressed current or sacrificial anodes); and 

(C) Electrical isolation devices such as insulating joints, flanges, etc. 

[Note: The practices described in the National Association of Corrosion 
Engineers (NACE) standard, “Recommended Practice (RP–02–85)—
Control of External Corrosion on Metallic Buried, Partially Buried, or 
Submerged Liquid Storage Systems,” and the American Petroleum 
Institute (API) Publication 1632, “Cathodic Protection of Underground 
Petroleum Storage Tanks and Piping Systems,” may be used, where 
applicable, as guidelines in providing corrosion protection for tank 
systems.] 

(4) For underground tank system components that are likely to be adversely affected by 
vehicular traffic, a determination of design or operational measures that will protect the 
tank system against potential damage; and 

(5) Design considerations to ensure that: 

(i) Tank foundations will maintain the load of a full tank; 

(ii) Tank systems will be anchored to prevent flotation or dislodgment where the 
tank system is placed in a saturated zone, or is located within a seismic fault zone 
subject to the standards of §264.18(a); and 

(iii) Tank systems will withstand the effects of frost heave. 

(b) The owner or operator of a new tank system must ensure that proper handling procedures are 
adhered to in order to prevent damage to the system during installation. Prior to covering, 
enclosing, or placing a new tank system or component in use, an independent, qualified, 
installation inspector or a qualified Professional Engineer, either of whom is trained and 
experienced in the proper installation of tanks systems or components, must inspect the system 
for the presence of any of the following items: 

(1) Weld breaks; 

(2) Punctures; 

(3) Scrapes of protective coatings; 

(4) Cracks; 

(5) Corrosion; 

(6) Other structural damage or inadequate construction/installation. 

All discrepancies must be remedied before the tank system is covered, enclosed, or placed in use. 

 



 

(c) New tank systems or components that are placed underground and that are backfilled must be 
provided with a backfill material that is a noncorrosive, porous, homogeneous substance and that 
is installed so that the backfill is placed completely around the tank and compacted to ensure that 
the tank and piping are fully and uniformly supported. 

(d) All new tanks and ancillary equipment must be tested for tightness prior to being covered, 
enclosed, or placed in use. If a tank system is found not to be tight, all repairs necessary to 
remedy the leak(s) in the system must be performed prior to the tank system being covered, 
enclosed, or placed into use. 

(e) Ancillary equipment must be supported and protected against physical damage and excessive 
stress due to settlement, vibration, expansion, or contraction. 

[Note: The piping system installation procedures described in American Petroleum Institute 
(API) Publication 1615 (November 1979), “Installation of Underground Petroleum Storage 
Systems,” or ANSI Standard B31.3, “Petroleum Refinery Piping,” and ANSI Standard B31.4 
“Liquid Petroleum Transportation Piping System,” may be used, where applicable, as guidelines 
for proper installation of piping systems.] 

(f) The owner or operator must provide the type and degree of corrosion protection 
recommended by an independent corrosion expert, based on the information provided under 
paragraph (a)(3) of this section, or other corrosion protection if the Regional Administrator 
believes other corrosion protection is necessary to ensure the integrity of the tank system during 
use of the tank system. The installation of a corrosion protection system that is field fabricated 
must be supervised by an independent corrosion expert to ensure proper installation. 

(g) The owner or operator must obtain and keep on file at the facility written statements by those 
persons required to certify the design of the tank system and supervise the installation of the tank 
system in accordance with the requirements of paragraphs (b) through (f) of this section, that 
attest that the tank system was properly designed and installed and that repairs, pursuant to 
paragraphs (b) and (d) of this section, were performed. These written statements must also 
include the certification statement as required in §270.11(d) of this chapter. 

[51 FR 25472, July 14, 1986; 51 FR 29430, Aug. 15, 1986, as amended at 71 FR 16905, Apr. 4, 
2006] 
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Typical FQW Analysis (Organic Constituents)1 
Compound CAS Numbers Average % 
Methanol 67-56-1 1.06 
Ethanol 64-17-5 2.22 
Acetonitrile 75-05-8 0.55 
Acetone 67-64-1 3.91 
Isopropanol 67-63-0 3.56 
Ethyl Ether 60-29-7 0.09 
Pentane 109-66-0 0.16 
Methylene Chloride 75-09-2 0.80 
Methyl Ethyl Ketone 78-93-3 2.48 
sec-Butanol 78-92-2 0.10 
Ethyl acetate 141-78-6 0.15 
Tetrahydrofuran 109-99-9 0.09 
Hexanes 110-54-3 3.39 
Isobutanol 78-83-1 0.08 
Isopropyl Acetate 108-21-4 1.26 
Benzene   71-43-2 0.01 
Cyclohexane 110-87-7 0.06 
Trichloroethylene 79-01-6 0.09 
Propyl acetate 109-60-4 0.11 
Methyl Cyclohehexane 108-87-2 0.62 
Heptanes 142-82-5 3.16 
Methyl isoButyl Ketone 108-10-1 0.63 
Toluene 108-88-3 2.42 
Butyl Acetate 123-86-4 2.32 
Tetrachloroethylene 127-18-4 0.09 
Octanes 111-65-9 0.06 
Propylene glycol methyl ether acetate 108-65-6 0.23 
Methyl isoAmyl Ketone 110-12-3 2.00 
Ethyl benzene 100-41-4 2.00 
Xylenes 1330-20-7 3.01 
Methyl Amyl Ketone 110-43-0 0.08 
Styrene 100-42-5 0.57 
Limonene 138-86-3 0.07 
n-Methyl-2-pyrrolidone 872-50-4 0.08 
Aliphatics /Aromatics   12.92 

1Organic data from 2007 analysis of FQW from Systech Fredonia, Kansas.   
 

 



 

 

Typical FQW Analysis (Non-Organic Constituents)1 
Parameter FQW  

Chlorine (%) 0.9 
Arsenic (ppm) 27.1 
Beryllium (ppm) 4.2 
Cadmium (ppm) 6.1 
Chromium (ppm) 61.6 
Lead (ppm) 114.1 
Mercury (ppm) 0.9 
1Metals data is the 2008 average of the FQW in Fredonia, Kansas. 
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Tank Dike Secondary Containment Calculations 

 
Gross Volume of Tank Dike plus 2 sumps (assumes no sloped floor): 

• Two sumps = 4’ x 4’ x 5’ x 3 = 240 cu. ft = 1,197 gallons 

• Dike inside width = 55 feet 

• Dike inside length = 149 feet (each FQW tank = 65 feet plus 19 feet for stormwater tanks) 

• Dike maximum depth = (5’-2.9”) feet = 5.24 feet 

• Total Volume (without deducting sloped floor) = (55 x 149 x 5.24) + 160 cu. ft. = 43,182 cu. 

ft. = 323,001 gallons 

Less displacement: 

Sloped floor at FQW tanks (floor slopes at .25” per foot from adjacent corners to each sump 

forming 2 triangular wedges within each half of the dike area).   

The volume of the concrete wedges can be estimated using the volume of a pyramid formula 

(area of base times height divided by 3) as follows: 

• Elevation at 3 corners other than sump in each half = 1.24 feet above sump elevation 

• The volume of the 4 concrete wedges = ½ of the volume of a slab 110 ft by 130 ft by 

1.24 ft less ½ the volume of a pyramid 110 ft by 130 ft by 1.24 ft.  

[(110 x 130 x 1.24) – (110 x 130 x 1.24 ÷ 3)] ÷ 2 = 5,910.7 cubic feet = 44,212 

gallons  

Sloped floor at stormwater tanks: 

• Length = 19 feet 

• Width = 55 feet 

• Slope elevation = 5.25 feet – 4 feet = 1.25 feet  

• Volume of concrete wedge = 19 x 55 x 1.25 x .5 = 653 cu. ft. = 4,885 gallons 

Two FQW tank pads: 

• Tank base diameter = 34 feet  

• Tank pad height = 1.5 foot above sump elevation (ignores portion of pad within the 

wedges) 
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• Tank Base displacement volume = 2 x 1.5 x π x 34 x 34 / 4 = 2,723.8 cu. ft. = 20,374 

gallons  

Base of 1 FQW tank (the other is assumed to be the leaking tank): 

• Tank diameter = 32.0 feet 

• Height of tank within containment zone = (5.24 – 1.5) = 3.74 feet 

• Volume of bottom of tank = 3.74 x π x 32 x 32 / 4 = 3,007.9 cu. ft. = 22,499 gallons  

Base of 2 stormwater tanks (assume flat bottom on the floor): 

• Tank diameter = 12 feet 

• Average height of tank within containment zone = (4 + 75% of 1.25) = 4.9 feet 

• Volume of bottom of tanks = 4.9 x π x 12 x 12 / 4 x 2 = 1,108 cu. ft. = 8,290 gallons  

Two divider walls (assume top is level): 

• Divider walls width = 8 inches = .67 feet  

• Divider walls length = 55 feet 

• Top of divider walls above sump elevation = 18 inches  

• Volume of divider walls = 2 x .67 x 55 x 1.5 = 110 cu ft = 827 gal.  

Rainwater Volume  

• 24-hour, 25-year precipitation = 7.1 inches 

• Volume = 55 x 149 x 7.1 / 12 = 4,8494 cubic feet = 36,268 gallons  

Net secondary containment 

• Volume = 323,001 – 44,212  - 4,885 – 20,374 – 22,499 – 8,290 - 827 – 36,268 = 185,646 

gallons   

Volume of largest tank 

• Tank diam. = 32 feet 

• Tank height = 30 feet 

• Tank volume = pi x 32 x 32 /4 x 30 = 24,127 cubic feet = 180,470 gallons 

Adequacy Determination 

• Since available containment of 185,646 gallons > 180,470 gallons tank volume, dike 

dimensions provide adequate secondary containment. 
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Container Storage Area Secondary Containment Calculations 

 
Gross Volume of Truck Off-loading Area and Dike plus 1 sump (assumes no sloped floor): 

• One sump = 4 x 4 x 5 = 80 cu. ft = 598 gallons 

• Containment inside width = 39 feet 

• Containment inside length (from top of roll-over berms at each end) = 80 feet 

• Rollover berm height above sump = 10” = 0.83 feet  

• Total Volume (without allowing for sloped floor) = [39 x 80 x 0.83] + 80 cu. ft. = 2,670 cu. 

ft. = 19,971 gallons 

Less displacement: 

Two sloped floors: 

• Elevation change = 0.83 feet 

• Volume of 1 wedge = 39 x 40 x 0.83 x 0.5 = 647 cu. ft. = 4,840 gallons 

• Volume of 2 wedges = 2 x 4,840 gallons = 9,680 gallons 

Bollards: 

• Base of each bollard  = 6-in. diameter = 0.196 sq. feet 

• Volume within containment = 8 x 0.196 x .834 = 130 cu. ft. = 10 gallons 

Pump/grinder pads (2): 

• Pump stands sit on the floor.  Assume minimal displacement. 

Precipitation (since the off-loading area is under roof with walls extending down about 30% of 

the distance from the roof edge on the side walls, some precipitation can enter the containment 

area.  Assume that 10% of the maximum precipitation can still enter the area.): 

• 24-hour, 25-year storm = 7.1 inches = 0.59 feet 

• Volume of rainwater = 0.59 x 39 x 80 x 0.1 = 184 cu. ft. = 1,377 gallons 

Non-bulk container storage – Base of 20 55-gallon drums.  This is conservative since the drums 

are stored on pallets, but for this calculation, assume they are sitting on the floor: 

• Drum diameter = 23 inches = 1.92 feet 

• Depth in containment – since drums are spread along the wall, assume they are all at the 

midpoint of the containment depth = 0.83 / 2 = 0.41 ft 

Rev. 2  April 2010 Process Information Page Att. D-4-1 
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• 1.92 x 1.92 π / 4 x 0.41 x 20 = 23.7 cu. ft. = 177 gallons 

Net secondary containment 

• Volume = 19,971 – 9,680 – 10 – 1,377 – 177 = 8,727 gallons   

Volume of largest container or 10% of permitted capacity 

• Tanker maximum volume = 6,000 gallons 

• 10% of permitted capacity = 10% x 13,100 gallons = 1,310 gallons 

• Containment must be able to hold 6,000 gallons 

Adequacy Determination 

• Since available containment of 8,727 gallons > 6,000 gallons tanker volume, dike 

dimensions provide adequate secondary containment. 

 



 

 
 
 
 
 
 
 

APPENDIX D 
 

TANK TIGHTNESS TEST RECORDS 



















 

 
 
 
 
 
 
 

APPENDIX E 
 

PIPING SYSTEM TIGHTNESS TEST RECORDS 







 

 
 
 
 
 
 
 

APPENDIX F 
 

TANK AS-BUILT DRAWINGS 
 



TANK DESIGN DATA FIXED ROOF DATA 
CODE Al't 620 m>E: Rafter Su•00tled Cone 
NOMINAL CAPACITY: 4297 bbl MATERIAL SPECIACATION: AJ6 
NET YIQRKING CAPACITY: 4011 bbl WEU>ING: Loo 
PRODUCT: - UNIFORM U\'E LOAD: 25 psi 
PRODUCT SPECIAC GRA\ITY: - AOOITIONAL DEAD LOAD: 0 •• , 

DESIGN SPECIAC GRA\ITY: 1.0 PLA Tr CORROSION ALLOWANCE: 11a· 
DESIGN LIQUID L£\{L: 30·-o· SlRUCTVRAL CORROSION ALLOWANCE: 0 
INTrRNAL PRESSURE: 2 PSI SLOPE: 2 n ./n. 

W14x53# CROSS _ EXTERNAL PRESSURE: 0,5 oz/SO. IN. 

MEMBERS AT EN D 
/(2) W14'53# MAIN BEAMS 

MAXIMUM DESIGN TEMPERATURE: 200 r- ANCHOR BOLT DATA 
MAXIMUM OPERA TING 'IEMPERA TVRE: -
DESIGN METAL TEMPERA TVRE: sr- CODE N/A 

lllNO CODE: ASCC 7/API 650 HUMBER ~ ANCHORS: 16 

lllNO SPEED: 90 MPH ANCHOR OtAME'IER: 1.5' 

.... H l I VilNO CHECK: As Bul l ANCHOR ECCENTRICITY: 3.625· 

lllND IMPORTAHCE FACTOR: 1.00 CHAIR HEIGHT: 24" 

I CONICAL CLOSURE PLATE I Ss: .161 TOP PLA 'IE THICl<NESS: 1.25· 

I 
PL. 3/8" A36 L/ W ROOF ~PL. 3/8" 

S1: .07 VERTICAL PLATE THICKNESS: 1.25 

I EARlHQUAKE IMPORTAHCE FACTOR 1.0 TOP PLA'IE YilDTH: 9 112· 

12 ' SLOPE BAR TOP PLAT£ RADIAL YilDTH: 6.625. TAHK ALL RATE: -

I 21 V PL. 
1" x 18" TANK SUCTION RATIE: - DISTAHCE BElWEDI VERTICAL PLATES: 2.5' ...._ 

- SHELL INSULATION lHICl<NESS: -
R~ INSULATION THICKNESS: -

I SHELL PLATE DATA 

~ MATERIAL SPECIACATION: I AJ6 G2 

(16) C8 X 11.5 RAFTERS 
CORROSION ALLOWANCE: I 1/ a n. 

e PL .. 375" A36 G2 BOTIOM DESIGN DAT A 
IMPACT TESTED 

I MATERIAL SPECIACATION: AJ6 
WEU>ING: Lo• 
CORROSION ALLOWANCE: 11a· 
SLOPE: r ;, a·- D· Cone uo 

3" 

I 2" 1'' 
:r: I'" 
<i. ~ PL. .3 75" A36 G2 INSIDE TANK SHELL~_.,_ ci IMPACT TESTED / 1 /2" LEAK DETECTION PORT 

t 
0 
I 3/ 8" PRIMARY BOTTOM~ 

ill ( 3/ 8" SECONDARY BOTTOM I') 

Fi 0 I 
I 

0 
I') 

e PL .. 375" A36 G2 INSPECTION PORT DETAIL 
IMP ACT TESTED I 

I 
TK-1 
TK-2 

I 
I A I AS-BUILT I KH I 12/ 12/ 11 

I ( 16) 1 1/2" F155 4- GR 36 ANCHORS 
NO.:I REVISION DESCRIPTION I BY I DATE 

e r PL. 1 1/4" X 6 5/ 8" RAD. X 9 1/2" TOP PLATE 

4- PL. .5" A36 G2 PL. 1 1/4" VERT PLATES, 2 1/ 2" APART IJJJ, __ :-::· 9Y ACC£PllNO POSS[SSIOH OF TttS OOOJMDIT, REOPICHT ACRttS lMAT ITS OOHTDiTS 
ARE. CONFl>CHTW... PROPRCTARY TRADE sccmrs Of rnE A.TIC Slu:L NO PORTION CF 

IMPACT TESTED 3 5 /8" ECCENTRICITY, 24" TALL CHAIR :\l I '\'-~ss/,..y, ~ d THIS oocowon MAY BC REPRODUCED, OISTRIBUTtD. OR usro IH ANY llAHHER 'MTHOUT 

PRIMARY BOTTOM MtJT1DI PERMIS510N FROU ntE AltC STm... 

\ I PL. 3 / 8" A36 L/W 
\ ~ . ,, t~- '" -I 

~I ~ tJ:: .. IJ:lfft \~ IEEm ~ ~ -· ,~ .-, t.:1n1 (/\1 \I I:: . ?-- :. 

I '/,, t::. U:i LEWIS ~ ~ ~ -SECONDARY BOTTOM~ a/;!tl.O!!li!~OON CHECKERED PL. 3/8" A36 >:. ~ 19703 ., f:,7 

W/ ( 4) INSPECTION PORTS CY ·-0 
::;>..;..\ ~~ :-\ 

1 0 00 W STH ST . B AXTE R S P R INGS, KANSAS 6 6 7 1 3 
8 77 . 4 5 7 .53 52 . f"AX: 620. 856 . 5 197 

32'-Q" o1;, l AH 0 ~~ \>-, DRAWING TITlE: TANK ELEVATION / DESIGN DATA 

"""' " 'Ll/1) TANK QTY.: TWO IDIA.: 32'-o· I HT.: :io·-o· 

ELEVATION JOB SPECIFIC NOTES: CUSTOMER: EQUIPMENT PRO 

1.) TANK DEst<;N, FABRICATION & COllSTRUCTION TO BE PER Al't 620. CITY: lULSA I STATE: OK 
2.) TANK COATING: 

SCALE: NONE STD NO.: JOB NO.: 1104-573 
INTERIOR Of' SH Ell & R~: Mill FINISH, NO COATING 
EXTERIOR Of' SHELL & R~: Mill ANISH, NO COATING 

AS-BUILT 
ORN BY: TSALLEE CHK BY: OMS DWG NO.: 3A 

EXTERIOR nOOR: Mill ANISH, NO COATING 
DAlE: 08/ 29/ 11 DAlE: 09/06/ 11 REV NO.: A 
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SHELL NOZZLE LIST 

QTY SIZE RATING TYPE ELEVATION D!Gm StART POM DESCRIPTION llWID al 
I Ill: llll:IH -4 NA N A N/A SEE DETAIL OWG BAFFLE llA 

4• 29'-Q" 180· o·- o· FIRE NOZZLE 11C 
35• API 620 FAB 3'- 6" 180" +5'- 3 13 16" 36" SHELL MANWAY 15A 
48" FAB 4'- 0 3/8" 0- +5'-3 13 16" 48" SHELL MANWAY 15D 
1· CPLG 5'-o· 27f1 +4' -1 3/8" SAMPLE PORT 110 ,. CPLG 15·-o· ff - 11'- 1" SAMPLE PORT 11D ,. CPLG 25'-8" ff/- 0'-5" SAMPLE PORT 110 
4• RFSO g• 210-/- 1'-o' FILL 11E 
4' RFSO g• 27f1 + 1'-o· FILL 11E 
4• RFSO g• 180" +10'- 0 15 16' DRAIN 1 lF 
4• RFSO g• 180-/ o·-o· OUTLET 1 lF 
4' RFSO 3'- 9' rno-/ o·- o· OUTLET 11G 
3• RFSO g• 90·1 o·-o· RETURN 1 tr ,. CPLG 3'-0' 180" +7'-6 11/16" TEMPERATURE PROBE 11H 

ROOF NOZZLE LIST 

QTY SIZE TYPE PLAN RADIUS SLOPE RADIUS DESCRIPTION llWID al -4• 150 FFSO P&V VOO 12A 
24" FAB 24' ROOf WJ(llAY 14A 
12" 150 FFSO EMERGENCY ~NT 12C 
4" 150 RFSO TOP I.ML INOK:ATOR 128 
4• 150 RFSO HK;H I.ML PROBE 128 

INSPECTION PORTS 

QT'Y SIZE TYPE PLAN RADIUS SLOPE RADIUS D!Gm ST/Ill PQl(T DESCRIPTION llWID al 
I Ni:: llll:IH -1 2· CPLG 16'-2' NA O" +12'-7 3 16" LEAK OITTCTION 10 

1 2" CPLG 16'- t N/A 90"/+12'- 7 3/16' LEAK OITTCTION 10 
1 2" CPLG 16'- 2" NA 180"/+12'-7 3 16" LEAK OITTCTION 10 
1/2' CPLG 16'- 2' NA 270' +12'-7 3 16' LEAK OITTCTION 10 

NOTE: 
1. ARC LENGTHS LISTED ARE GIVEN TO NEAREST 90' CENTERLINE 
2. ARC LENGlHS BASED ON THE OUTSIDE RADIUS or SHELL RING 1 = 16'- 0 1/2' (16.0417') 
3. ARC LENGTHS GIVEN AS +(POSITIVE) ARE CLOCKWISE FROM CENTERLINE 
4. ARC LENGTHS GIVEN AS - (NEGATIVE) ARE COUNTER CLOCKWISE FROM CENTERLINE 

~£RADIUS 

~ 
./ 'LAN RADIUS J 

ROOF NOZZLE 
DEGREES AAC LENGlli 

180 50' -4 3/ 4' 

90 25'-2 3/ 8' 

45 12'-7 3/ 16' 

30 8'- 4 13/ 16' 

10 2'-9 5/ 8' 

5 1'-4 13/ 16' 
1----r--

3 
-
31

-
8
.---1 AS-BU I L T 

TK-1 

B AS- BUILT KH 12/ 12/ 11 

A REVISED BAFFLE ORIENTATION KH 09/ 28/ 11 

NO.: REVISION DESCRIPTION BY DATE 

8Y ACC£PTlHC POSSCSSK>H or nus OOCUMEHT, R£aPIEN'T ACRCCS m\T rrs CONTDITS AAE 
CX>NnODITIAL, PROPMIEUR't 1lW>£ SECRCTS OF THE A.TEC STm... HO PORllOH or ltfS 

DOCUMDIT MAY BE REPROOUCCD, DlmueurtD, 0A USED ~ Nft MANNER \lrmtOUf WRfTTEH 
PEJUISSIOH FR0W THC ATCC STm.. 

1 ODO W 5TH ST . BAXTER SPRI NGS, KANSAS 667 1 3 
B?? . 457.5352. rAx: 620.8!!>6.519? 

DRAWING Tm.£: TANK ORIENTATION 

TANK QTY.: lWO OIA.: 32' -o• HT.: 30'- 0" 

CUSTOMER: EQUIPMENT PRO 

CITY: TULSA STATE: OK 

SCALE: NONE STD NO.: JOB NO.: 1104-573 

ORN BY: TSALLEE CHK BY: Al.LEN DWG NO.: JB 

DATE: 09/ 12/ 11 DATE: 09/ 16/ 11 REV NO.: B 
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SUPPORT 

STAIR PLATFORM 

SHELL NOZZLE LIST 

QT'Y SIZE RATING TYPE ELEVATION 
O(GRII STNIT POIHI DESCRIPTION 

[(WJD Oii 

I H!C wi;nt llWllll 

4 N A NA NA SEE DETAIL DWG BAFFLE 11A 
4" 29·-o· 180'/ 0'- 0" FIRE NOZZLE 11C 
36' API 620 FAB 3'- 6" O' - 5'- 3 13 16" 36" SHELL MANWAY 15B 
48' FAB 4'-0 3 8" 180' - 5'-3 13 16" 48" SHELL MANWAY 15D 
1· CPLG 5'-o' 270' - 4'- 1 3/ 8' SAMPLE PORT 110 
1' CPLG 15°-0· 180' +11 '- 1' SAMPLE PORT 11D 
1· CPLG 25'-8' 180· +o'- 5' SAMPLE PORT 110 
4' RFSO 9' 27<1/+1'- 0' FILL 11E 
4' RFSO 9' 270' / - 1'- o· FILL 11E 
4' RFSO 9' o·; - 10·-o 15 16' DRAIN 11F 
4" RFSO 9' O'/ 0'- 0" OUTLET 11F 
4" RFSO 3'-9" o· o·-o· OUTLET 11G 
3• RFSO 9' 90'/ o·- o· RETURN 1 lF 
1· CPLG 3'- 0" 0'/- 7'- 6 11/16' TEMPERATURE PROBE 11H 

ROOF NOZZLE LIST 

QT'Y SIZE RATING TYPE PLAN RADIUS SLOPE RADIUS 
OCGRII STNIT POIHI DESCRIPTION 

[(WJD Oii 
I H!C wi;nt llWllll 

1 4• 150# FFSO 13'-7 11/16" 13'-9 15 16" 90' o·-o· P&V VENT 12A 
24" API 620 FAB 12'-11 1 4• 13'-1 7 16" o· o·-o· 24' ROOF WJfWAY 14A 
12' 150f FFSO 10·-o· 10'-1 11 16' 180' +11'-2 3 8" EMERG£NCY VEm 12C 
4" 150 RFSO 13'-8 1 B" 13'- 10 7 16' 270' +1'- 2 1 16" TOP 1.1.\U INOJCllTOR 128 
4• 150 RFSO 13°-8 1 8' 13'-10 7 16' 270'/- 1'-2 1 16" HK}! LEVEL PROBE 128 

INSPECTION PORTS 

QT°Y SIZE RATING TYPE PLAN RADIUS SLOPE RADIUS DESCRIPTION 
[(WJD Oii -1 2' 3000 CPLG 16'- 2' LfftJ( DETECTION 10 

1/2" 3000 CPLG 16'-2' LfftJ( DETECTION 10 
1 2' 3000 CPLG 16'-2' LfftJ( DETECTION 10 
1 2' 3000# CPLG 16'-2' LEAK DETECTION 10 

NOTE: 
1. AAC LENGTHS LISTED AAE GIVEN TO NEAAEST 90' CENTERLINE 
2. AAC LENGTHS BASED ON THE OUTSIDE RADIUS OF SHELL RING 1 = 16'-D 1/2" (16.0417') 
3. ARC LENGTHS GIVEN AS +(POSITIVE) ARE CLOCKWISE FROM CENTERLINE 
4. ARC LENGTHS GIVEN AS - (NEGATNE) ARE COUNTER CLOCKWISE FROM CENTERLINE 

~RADIUS 

~ 
Y-LAN RADIUSJ 

ROOF NOZZLE 
DEGREES ARC LENGltt 

180 50'- 4 3/ 4" 

90 25'-2 3/ 8" 

45 12'-7 3/16" 

30 8'-4 13/16· 

10 2'-9 5/ 8" 

5 1'-4 13/ 16" 

3 3/8" 
AS-BUILT 

TK-2 
A AS- BUILT KH 12/12/1 1 

NO.: REVISION DESCRIPTION BY DATE 

8'1 MXD'11HG POSSESSION OF' nos DOCUMENT, RroPJOO ilrCREES MT ITS COHTDfTS AAE 
COHOOOOW.. PROPRIOAR'f TRADE SCCRm "' ll1E ATlC srm... NO PORTION or lllS 

DOCUMENT' MAY BE REPROOUCEO. OISTRHIUTO>, OR usm IN N« t.l.AHNCR Yr1THOUT ~ 
PCRl.ISSiON f'ROW THE ATEC S1m.. 

I 000 W STH ST , BAXTER SPRINGS, KANSA!l 667 1 3 
877 . 4~7.5352. ~AX : 620.8~6.5197 

DRAWING TfllE: TANK ORIENTATION 

TANK QTY.: lWO DIA.: 32'- 0" HT.: 30'- o" 

CUSTOMER: EQUIPMENT PRO 

CITY: TULSA STATE: OK 

SCALE: NONE STD NO.: JOB NO.: 1104-573 

ORN BY: TSAI.LEE CHK BY: AllEN DWG NO.: 3C 

DATE: 09/12/ 11 DATE: 09/16/11 REV NO.: A 
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17 

17 

71 

ITBA QTY DE9CfFT10N tNNO MATEfllAL 

MIXER SUPPORT FRAME 1104- 573-7B M92/IJ6/~Ja/Al05 6511 

MIXER SUPPORT COLUMN 1104-573-7C A992/A36 4312 

RAFTER 1104-573-7C A36 2907 

RAFTER CUP 1104-573-7C A36 65 

BOLT 3/4" X 2" LG W/ (1) HHN (BLK) A325/A563 

QUANTITIES SHOWN FOR ( 1) TANK, (2) REQUIRED 
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MS·C 

1'-10" 1·-10" 
ARC ARC 

DETAIL 3 

TK-1 
TK-2 

B AS-BUILT KH 12/ 12/11 

A REVISED RAFTER QlY ANO ORIENTATION TJS 09/1 6/ 11 

NO.: REVISION DESCRIPTION BY DATE 

BY ACCEPnHG POSSC'SSION Of THIS OOCUUEHr, RECFIENT AGREIS TK4.T ITS COKTOOS AA£. 
COHnDEHTlAL. PROPRIETM'r TRAD£ SCCRElS or TMC. Arte S1[£L NO PORTION Of nts 

OOCUMDIT MAY BE RCPROOUCCO, OISTRl9\ITtD, OR US£O Ii N<'t WAHNtR wmtOUT WRmtH 
PCRlUSSH>H fROM lltE AltC STtEL 

aa: 
·•~•Ot!l!!t!l.ON 

1 ODO W S TH ST . BAXTE R SPR ING S, K A N SAS 6671 3 
8 77 . 457.53 5 2 . F"AX: 6 2 0 .856.5 1 97 

DRAWING illLE: MIXER SUPPORT INSTALLATION 

TANK QTY.: TWO DIA.: 32' -o· HT.: 30'-0" 

DETAIL 2 CUSTOMER: EQUIPMENT PRO 

CITY: TULSA STATE: OK 

SCALE: NONE STD NO.: JOB NO.: 1104-573 

AS-BUILT 
ORN BY: TSALLEE CHK BY: OMS owe NO.: 7A 

DATE: 09/01/11 DATE: 09/06/1 1 REV NO.: B 
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