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I.  Introduction 
 
John Zink Company, LLC  is pleased to provide this proposal for a JOHN ZINK® 
35‐2/8‐1/8  Marine  Vapor  Combustion  System  (MVCS)  to  be  located  at  Kinder  Morgan’s 
petroleum products terminal in Philadelphia, Pennsylvania. 
 
The  system  proposed  herein  is  for  a  combination marine  loading  and  truck  loading  vapor 
control  system  that  is designed  to  load  cumene  from either  (or both) of  two  separate dock 
loading berths,  so  long as  the  combined  total  loading  rate does not exceed 5,000 BPH.   The 
system can also receive up to 300 scfm of truck vapors from an accumulator independent (but 
at the same time if desired) of the marine loading activity. 

 
The  system  is  designed  in  accordance with  the  appropriate  sections  of  33  CFR  Part  154  to 
condition,  transfer  and  combust  the  hydrocarbon  vapors  displaced  during  the  loading  of 
cumene into marine vessels.  
 
The  vapors  from  the  truck  rack  vapor  accumulator will  always be  keep  completely  separate 
from the marine loading vapors to avoid any conflict with the USCG safety rules governing the 
loading of vessels. 
 
The  emission  of VOCs  from  any  of  the  loading  vapors will  not  exceed  10mg/Liter  loaded  as 
noted in the  in the Performance Guarantee section.  
 
It is understood that there may be reason to not include treating the truck vapors as part of this 
project  and  therefore we  have  also  offered  an  alternate  design  and  price  for  a  unit  solely 
dedicated to the marine loading activates.  
 
Through  the  execution  of  hundreds  of  vapor  control  projects,  John  Zink  has  developed  a 
thorough understanding  that our  customers value  safety, efficiency, and ease of  installation, 
operation and maintenance in their equipment.  The design of the proposed VCU incorporates 
several features which enhance safety, performance and reliability.  John Zink also understands 
that, in addition to high‐quality equipment, our customers value excellence in project execution 
and service.  Purchasing a system from John Zink provides many advantages not limited to the 
following: 
 

 Experienced  design  and  project  management  staff  dedicated  to  providing  excellent 
customer service during the execution and installation phases of a project. 

 In‐house  fabrication  ability.    Because  John  Zink  owns  its  own  250,000  square  foot 
manufacturing  facility, we are able  to assemble most  systems  in our own  shop which 
allows us to better control quality and schedule.   We also assemble our control panels 
in‐house  and perform  a  functional  test of  the  control panel  and MVCS  skids prior  to 
shipment. 

 Large  service organization.   Our  factory  trained  technicians provide both preventative 
maintenance and emergency call‐out assistance 24/7.   
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 Spare parts inventory for quick turn arounds. 

 Portable Emission Control Systems (PECS®) for temporary compliance needs. 

 Installation assistance. 

 John  Zink    anti‐flashback  burners.    John  Zink  is  the  only  VCU  supplier  to 
design and manufacture our own anti‐flashback burners. 

 Elimination of liquid seal.  John Zink’s anti‐flashback burners allow for an additional level 
of safety so that liquid seal can be removed, reducing equipment maintenance. 
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Scope of Supply Summary 
 
Engineering 
 
The following items are included as “Engineering Deliverables” 
1. Piping and Instrument Diagrams 
2. System pressure drop calculations 
3. Natural gas requirements for enrichment 
4. Natural gas requirements for assist gas 
5. Combustor emission data 
6. Utility requirements 
7. Design and specification for: 

Dock Safety Unit (DSU) 
Vapor Blower Unit / Vapor Staging Unit (VBU/VSU) 
Vapor Combustion Unit (VCU) 

8. General arrangement drawings with complete tagging and assembly information. 
9. Control panel(s) and junction box schematics. 
10. Electrical one line diagrams. 
11. Structural design of combustor with foundation information for design by others. 
12. Structural design of skids with foundation information for design by others. 
13. Written operational procedure. 
14. Documentation  package  for  the  John  Zink  design  that  will  be  used  as  part  of  the 

documentation package to obtain an exemption from compliance with the requirement for 
a liquid seal found in 33CFR 154.828(b)(1). 

 
Equipment 
 
The proposed Marine Vapor Combustion  System  (MVCS)  is designed  to  control hydrocarbon 
emissions  from  vapors  displaced  during  the  loading of marine  vessels  safely  and  effectively.  
The MVCS consists of three main process units, two (2) Dock Safety Units (DSU), one (1) Vapor 
Blower Unit & Vapor Staging Unit  (VBU/VSU), and one  (1) Vapor Combustion Unit  (VCU) with 
two distinctly separate burner systems for the truck rack vapors and the marine loading vapors.  
 
DSU equipment  is  located on  the dock.   The DSU serves as protection  for  the marine vessels 
from excessive pressure, excessive vacuum, flashback, and other shore‐based hazards.  Vapors 
displaced from the marine vessel will either be inerted by the time the vessel begins to load at 
the dock (maximum 5% O2) or be conditioned with natural gas to a safe composition above the 
upper flammable limit.  The DSU will be provided on a skid, and a dual oxygen analyzer system 
will be used to confirm that the vapors leaving the DSU are in compliance with the USCG rules.  
 
The VBU/VSU utilizes a centrifugal pressure blower to transfer the vapors from the DSU to the 
VCU.    The  system  operating  pressure  is  controlled  by  varying  the  motor  speed  to  match 
demand  requirements.   Marine vapors are  transferred  to  the VCU where  they are  thermally 
destroyed in a controlled manner.  The control system is integrated between the three process 
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units.    Each  unit  includes  numerous  components  that  must  interact  with  each  other, 
automatically adjusting to changes in flow and composition.  
 
In  addition  truck  rack  vapors will  have  a  dedicated  vapor  staging  system  that  is  tied  to  the 
overall operation of the VCU, but has no  influence on the operation of the MVCS system and 
then  if there  is a combustor shutdown which will stop vapor from both sources from entering 
the combustor. 
 
The system also includes a PLC system utilizing AB Control Logix remote I/O in the control panel 
at each skid. The  AB Control Logix PLC will be mounted in a control panel located in aing that 
will be  located  in a non hazardous building  located  in  the general area of  the VCU. The PLC 
control  system  will  have  total  Ethernet  connectivity  to  the  remote  I/O  and  to  the  plant's 
computer system. 
 
The design and operation of the MVCS are strictly regulated by the U.S. Coast Guard as defined 
in  Title  33  Code  of  Federal  Regulations  Part  154  (33  CFR  154).    These  regulations  were 
promulgated on June 21, 1990  in response to the requirements  in the Clean Air Act for vapor 
control during marine  loading.   The regulations did not require vapor control, but established 
safety  requirements  to  prevent  the  marine  vessel  from  excessive  pressure  or  vacuum, 
overfilling,  and  fire  or  explosion  when  vapor  control  is  used.    The  regulations  originally 
addressed only the marine loading of crude oil, gasoline and benzene but have been extended 
to the loading of many other materials including distillates and chemicals.  The regulations have 
not  been  revised  to  address  the  numerous  technical  complexities  and  new  environmental 
regulations  since  they  were  promulgated.    They  have,  however,  been  significantly 
supplemented by a large number of U.S. Coast Guard letters, guidelines and waivers.  John Zink 
has been integrally involved in the evolution of these regulations and supplements and assures 
our customers that our MVCS will meet all U.S. Coast Guard requirements. 
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II.  Design Basis 
 

 
This design basis was developed from bid specifications and from reasonable assumptions.  This 
basis is critical to the performance of the MVCS, and both the site‐specific information and the 
assumptions should be thoroughly reviewed to ensure that they are accurate and acceptable. 
 
Marine Loading 
 
  Number of Berths ............................................................................. Two (2) 
  Number of Loading spots on berth................................................... One (1) 
  Vessels Loaded................................................................... Ships and Barges 
  Vessels Atmospheres .............................................Inerted and Non‐Inerted 
  Vessels Loaded Simultaneously ........................................................ One (1) 
  Inerted and Non‐Inerted Atmospheres Loaded Simultaneously..............No 
  Liquid Product Loading Rates .......................................................5,000 BPH 
  Vapors from Products : ....................................................................Cumene 
  Maximum True Vapor Pressure (1) .................................................... 0.4 psia 
  Maximum Vapor Hydrocarbon Concentration (1) .......................... 2.7 mol% 
  Vapors from vessel with 25% growth  ............................................585 scfm 
  Estimated Enrichment Gas (2)................................................ 190 – 262 scfm  
  Maximum Enriched Vapors (2).........................................................847 scfm 
  Assist Gas (3)................................................................................0 ‐ 165 scfm 
  Maximum heat release from enriched marine vapors  ....... 14.6 MMBtu/hr 
    Piping Layout (to be confirmed by customer) 
    DSU to KO inlet.......................................  2,200 feet of 8” pipe assumed 
  Estimate prssure drop from DSU inlet though VCU....................... ~40” w.c. 
  Pressure at the facility connection (DSU Inlet)................................ ~1” w.c. 
   
Truck Loading 
 
  Vapors from Products: .................. Gasoline, Distillates, Denatured Ethanol 
  Maximum True Vapor Pressure (4) .................................................... 5.5 psia 
  Maximum Vapor Hydrocarbon Concentration (4) ........................... 26 mol% 
  Vapors from accumulataor (5) .........................................................300 scfm 
  Maximum heat release from truck rack vapors .................. 16.2 MMBtu/hr 
  Required Pressure at VSU inlet........................................................ ~8” w.c. 
 
Common to Facility 
 
  Maximum Estimated Heat Release...................................... 30.8 MMBtu/hr  
  Estimated Pilot Gas (6) ................................................... 3.6 scfm natural gas 
  VOC Emissions (7) ............................................................... < 10 mg/L loaded 
  Area Electrical Classification 
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    DSU skid ............................................... Class I, Division II, Groups C & D 
    VBU/VSU skid .............................Outdoor Unclassified (non‐hazardous) 
    VCU.............................................Outdoor Unclassified (non‐hazardous) 
    VFD / PLC located in building........Indoor Unclassified (non‐hazardous) 
    Assist & Vapor blowers Motor Type ........................ TEFC (Class I, Div II) 
    DSU Control Panel Enclosure Type .....................NEMA 4X with Z‐purge  
    VBU/VCU Control Panel Enclosure Type.................................. NEMA 4X 
    VFD & PLC building Control Panel Type..................................... NEMA 1 
  Detonation Arrester Classification........................ Type 1, Groups D Vapors 
  Earthquake Zone......................................... Zone 0 required; built to UBC 4 
  Wind Velocity.................................................................ASCE 7‐05 125 mph 
  Ambient Temperature ................................................................... 20‐110 0F 
  Electrical Power .......................... 480 V, 3 Ph, 60 Hz and 120 V, 1 Ph, 60 Hz 
  Enrichment Gas......................................... Natural Gas @ 30 psig minimum 
  Instrument Air/Nitrogen ....................................... 80 psig (‐400F dew point) 
 
Notes to Design Basis 
 

1. The  maximum  hydrocarbon  concentration  corresponds  to  approximately 
70% saturation of a  liquid with a true vapor pressure of 0.6 psia.   We use a 
saturation  level  of  approximately  70%  based  on  our  vessel  loading 
experience.    True  vapor  pressure  has  been  verified  by  the  customer  in 
project specification. 

2. Enrichment  gas  is  required when  the oxygen  concentration of non‐inerted 
vapors  is  too  high  to  be  considered  “safe”  in  accordance  with  33  CFR 
154.824.    The  amount  of  enrichment  gas  required will  vary  based  on  the 
vapor  flow  rate  and  the  oxygen  and  hydrocarbon  concentrations.    The 
maximum enrichment gas flow rate occurs at the beginning of the loading of 
a  non‐inert  vessel  and  is  automatically  reduced  as  the  vapors  leaving  the 
vessel  become  richer  during  the  loading.    The  flow  rate  is  calculated  for 

vapors at 60F and 14.7 psia at the Dock Safety Unit and will be somewhat 
different  at  other  temperatures  and  pressures.    The  MVCS,  however,  is 
designed  for  the entire  vapor  temperature  and pressure  ranges defined  in 
this basis. 

3. Assist gas will be  injected via a separate assist gas burner at the VCU when 
starting  to  load  an  inerted  vessels while  the  vapors  are  too  lean  to  burn 
properly  and  maintain  the  combustor  operating  temperature.    As  the 
hydrocarbon concentration becomes higher in the vapors leaving the vessel, 
the assist gas rate will be automatically reduced. 

4. Since  the vapors coming  from  the  truck rack will be collected and mixed  in 
the  accumulator  vessel,  we  have  assumed  that  the  vapors  leaving  the 
accumulator tank will be relatively constant ion composition.  While ethanol 
is the main product that is loaded, the trucks at the rack are not dedicated to 
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ethanol and the vapors may actually contain a significant amount of gasoline.  
We have assumed  that  the vapors will be composed of approximately 30% 
gasoline. 

5. It is our understanding that flow rate to the VCU will be controlled by a vapor 
blower (furnished by others) 

6. Pilot  gas  is  required  continuously  at  a  rate  of  approximately  0.9  scfm  per 
pilot. 

7. Refer to the Performance Guarantee in Section V. 
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III.  Process Description 
 

 
The P&IDs attached  show a  typical arrangement of  the  control equipment  required  to meet 
Coast Guard requirements.   The three major components required by the regulations are the 
Dock  Safety Unit  (DSU), Vapor  Blower Unit & Vapor  Staging Unit  (VBU/VSU)  and  the Vapor 
Combustion Unit  (VCU).    For  this  system,  the  VBU/VSU  and  VCU  are  packaged  as  separate 
modules. 
 
All marine  transport vessels  (ships/barges) used  for  the  transportation of organic  liquids, are 
outfitted with a vapor collection header for the containment of the organic vapors generated 
during the loading process.  The collected vapors are routed through a vapor hose and into the 
Dock Safety Unit (John Zink Supply). 
 
The Dock Safety Unit  is  located at the dock and serves the purposes of protecting the marine 
vessel from fire/explosion, over and under pressure, and of conditioning the captured vapors to 
a  nonflammable  condition.    At  the  DSU  the  non‐inerted  vapors  are  conditioned  by  adding 
enough natural gas  to  "enrich"  the  vapors  leaving  the  vessels at  least  to 170% of  the upper 
flammability limit (UFL).  The John Zink system will control to approximately 200% of the UFL to 
avoid nuisance alarms during operation. 
 
On  the DSU,  the vapors pass  through an automatic quick closing block valve. The vapors are 
then  routed  through  a  Detonation  Arrestor  to  the  enriching  gas mixer  for  addition  of  the 
natural gas.  The amount of enrichment gas added is controlled throughout loading by using a 
Dual Oxygen Analyzer System.   The mixed vapors are analyzed with the Dual Oxygen Analyzer 
System to verify the mixture is at least 170% of the UFL.  For a non‐inerted vessel, the system 
alarms at a concentration of 15.5% oxygen (170% of the UFL for methane in air) and shuts the 
loading process down at an oxygen concentration of 16.5%  (150% of  the UFL  for methane  in 
air).   
 
The  vapors  leaving  the  Dock  Safety  Unit  travel  through  piping  (provided  by  others)  to  the 
Knockout Vessel located on the VBU / VSU skid (John Zink Supply).  Any condensate that forms 
in the system will be collected here.  The vapors will then go to a centrifugal blower The blower 
provides  the motive  force  for overcoming the pressure drop created during transportation of 
the vapors from the marine vessel to the emission control device.  The blower is equipped with 
a variable  speed drive  to  control  the pressure  in  the vapor manifold at  the desired  level.   A 
pressure transmitter at the DSU sends a signal to a second pressure controller.   The pressure 
controller,  in  turn, automatically adjusts  the pressure control valve at  the dock  to maintain a 
slight positive pressure at the facility vapor connection.   
 
The vapors discharged from the blower pass through another detonation arrestor and into the 
combustion chamber via the vapor staging valve.  
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Vapors from the truck rack accumulator enter the combustor via a dedicated vapor header and 
vapor  staging  system  leading  to  a  burner  inside  the  combustor  that  is  separate  from  the 
burners used by the marine vapors 
 
 The  combustion  process  is  aided  in  the  combustion  chamber  by  an  assist  air  blower which 
provides part of  the  stoichiometric  air necessary  for  combustion  as well  as providing mixing 
energy  for efficient, smokeless operation.   The remaining air required for combustion and for 
quenching is controlled via temperature by the natural draft dampers located at the bottom of 
the stack.   In the event that the vapors contain too little heating value to support combustion 
and maintain the chamber temperature high enough to sustain good levels of VOC destruction, 
additional fuel will be  introduced  into the chamber via a dedicated burner on an “as needed” 
basis.  The combusted vapors exit the VCU to the atmosphere.  

 DOCUMENT Copyrighted 2011 by JOHN ZINK COMPANY, LLC. 

This document is    It is to be maintained in confidence.  Use of, or copying in  

whole or part is prohibited and shall only be granted by written permission of John Zink Company. 



Page 12    John Zink File: VC‐200805‐8636‐A 
Kinder Morgan    18‐May‐2011 
 
 

IV.  Equipment Specifications 
 
 

The proposed Marine Vapor Combustion System  (MVCS)  is provided  in modular packages  to 
allow for convenient field  installation and to provide adequate equipment spacing for ease of 
operation and maintenance.  
 
The  Dock  Safety Units  (DSU),  Vapor  Blower Unit  /  Vapor  Staging Unit  (VBU  /  VSU), will  be 
furnished as separate skid assembled units, the Vapor combustor (VCU) will be furnished as a 
free standing entity. The dock is required to have a “control station” and therefore an operator 
control panel  is mounted on the dock safety skid.   There  is also a control panel at the VCU to 
allow local combustor operation for maintenance and testing. The “main" control panel housing 
the PLC and HMI is included as a separate wall mounted panel that will be installed in a building 
supplied  by  others.    The  equipment  is  described  in  detail  below.   All  sizes,  dimensions  and 
specifications are preliminary and may be changed in final engineering. 
 
Marine Dock Safety Unit (DSU) Components (two DSUs are required) 
 
The DSU is designed to handle the vapors from loading up to  . The DSU is expected 
to be installed in  area. The main DSU components are described below. 
 

Pressure / Vacuum Relief Valve 
One pressure / vacuum relief valve  in accordance with 33 CFR 154.814 will be provided to 
help protect the marine vessel from excessive pressure from a faulty enrichment system or 
excessive vacuum from the vapor blower. The valve is equipped with flame screens.  
 
Vapor Piping System 
A carbon steel vapor piping system in accordance with 33 CFR 154.810 will be provided for 
the introduction of vapors into the DSU. It consists of a facility vapor connection, a vertical 
vent pipe for the pressure relief valve effluent, an automatic  isolation valve and a manual 
isolation valve. 
 

 
 
 
 

  
 

  
 
 

  is  
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Detonation Arrestor  
An  detonation arrester in accordance with 33 CFR 154.822 is required to help protect the 
marine  vessel  from  fire  and  explosion.   

 
.   

 
 
 

 
 

Instrumentation 
Pressure instruments in accordance with 33 CFR 154.814 are provided for the measurement 
of the pressure of the vapor stream.   

 
 

  
 

Instrument Air Header 
A  galvanized  instrument  air  header with  local  pressure  indication  and  individual manual 
shut off valves to each individual instrument air user is furnished. 

 
Oxygen Analyzer System 
One oxygen analyzer system in accordance with 33 CFR 154.824 will be provided to sample 
and  analyze  the  oxygen  content  of  the  vapors  and  send  a  signal  to  the  enrichment  gas 
controller.     

 
 

   
 

Enrichment Gas System 
One    enrichment  gas  system  in  accordance  with  33  CFR  154.824  will  be 
provided  for  the DSU  to  add  the  fuel  gas necessary  to ensure  the  vapors  are not  in  the 
flammable range.    

 
 

   
 

Vessel Overfill Panel 
A vessel overfill panel in accordance with 33 CFR 154.812 will be provided to alarm and shut 
down  the MVCS  if  the marine  vessel  is  overfilled  at  each  facility  connection.     
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Pressure Test Panel  
A  test  panel  will  be  provided  to  help  perform  the  testing  of  the  pressure  alarms  and 
shutdowns required by 33 CFR 154.880.    

 
 

 
DSU Skid 

 
 
 

 
 
Vapor Blower Unit / Vapor Staging Unit  (VBU/VSU) Components 
 
A Vapor Blower Unit / Vapor Staging Unit skid  (VBU/VSU) contains all components related to 
the vapor blower and vapor staging.  The main components are described below.  

 
Vapor Piping System 
A carbon steel vapor piping system in accordance with 33 CFR 154.828 will be provided for 
transporting the vapors from the knockout vessel to the combustor   

 
Knockout Vessel and Accessories 
A knockout vessel  in accordance with 33 CFR 154.808 will be provided  is  included to help 
remove liquid from the vapors.    

 
 
 

    
 

 
 

 
 
 

    
 
Vapor Blower and Accessories 
A single stage centrifugal vapor blower  in accordance with 33 CFR 154.824 are  included to 
transfer  the vapors  from  the  loading  connection at  the DSU  thru  the VCU.     
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Liquid Seal 
 

  
 
 
 
 

   
 

Vapor Isolation Valves (Marine) 
 
 
 
 

 
 

 
 

   
  
Detonation Arrestor (Marine) 
An  detonation arrester in accordance with 33 CFR 154.822 is required to help protect the 
marine  vessel  from  fire  and  explosion.  It  is  a  passive  device  that  uses  the  element  to 
extinguish a flame by absorbing its heat and is designed to withstand the velocities and high 
pressures  that  occur  in  a  detonation.  The  arrester  is  designed  for  Group  D  vapors 
constructed with  a  carbon  steel body  and  a  stainless  steel  element. A high  temperature 
shutdown switch is provided on the element face to detect the presence of a flame on the 
face of the element. The element is removable for cleaning and inspection.   

 
Vapor Isolation Valves (Truck) 

 
 

  
 

a 4” 150 # wafer style firesafe butterfly valve and is provided with a pneumatic actuator.   
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Pilot System 

 
 

   
 
Assist Gas System 

  
 
 
 
 
 

  
 
Instrument Air Header 

 
 

 
VBU/VSU Instrumentation 
 

 

  

  

  

  

  

  
 

 
VBU / VSU Skid 
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Vapor Combustor and Connected Components 
 

 
 

 
 
 

 
 

 
 

 
 
 
 

   
 

         
 

  
 

 
     
     

 
Other Combustor Features 
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Control System 

 
 
  
 

 
 

 
 

   
 

 
 
 
 
 
   

 
   

 
 

 
 

 
 

John Zink Fabrication Standards 
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Equipment Dimensions and Weights 
 

 Dock Safety Unit (DSU):           
                   

 Vapor Blower Unit / Vapor Staging Unit (VSU/VBU):    
                   

 Vapor Combustor:             
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V.  Performance Guarantee 
 

John  Zink  Company  offers  the  following  performance  guarantees  for  the  proposed  Vapor 
Combustion Unit quoted: 
 
 The  total  hydrocarbon  emissions  to  be  a maximum  of   Hydrocarbon  per  Liter 

product loaded.   
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VI. Commercial 
 
 

Pricing, Delivery, And Terms 
 

FIRM PRICE 
 
The Sale Price (all prices are  in US Dollars) for the John Zink Marine /Truck Vapor Combustion 
System proposed herein  includes design and fabrication.   The sales price excludes freight and 
handling to job site, field installation, commissioning (start‐up) services, applicable taxes, fees, 
permits, or any other charges. 

Firm Price ....................................................................................................$795,620.00 
  
 
Option 1: 
  
This option  removes  the  truck  rack capabilities  from  the combustor by  taking away  the  truck 
vapor control piping and burner .   

 
  

Net deduct ................................................................................................. ($85,110.00) 
  
Option 2 
  
This option deletes the HMI from the John Zink scope of supply and moves the controling PLC 
from the building to the control panel on the VBU/VSU skid 
  

Net deduct ................................................................................................($22,535.000) 
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A  
 

 
       

 
 
SCHEDULE 
 

 
     

 
 
COMMISSIONING/START‐UP 
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VI. Exceptions and Clarifications 
 

 
There  are  no  Kinder Morgan  specification  considered  in  this  pricing  and  pricing  is  based  on 
using John Zink standard design and construction practices 
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VIII. Owner Requirements and Responsibilities 
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16.   
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IX. Attachments 
 

 
The following attachments are contained in this section: 
 

A. Preliminary P&IDs 
B. John Zink Standard Terms and Conditions of Sale 
C. Technical Assistance Rate Sheet 
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GENERAL TERMS AND CONDITIONS OF SALE 

1. 

2. 

3. 

4. 

5. 

6. 
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.  The above rates do not include travel and living expenses.  All rates are in 
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	1. APPLICATION. These General Terms and Conditions of Sale (“Terms and Conditions”) will apply to all quotations and sales for goods, material, equipment and services by John Zink Company, LLC (“Seller”) and are hereby incorporated into the quotation, invoice or other document to which they are attached (“Order” and, together with the Terms and Conditions, the “Contract”).  All purchases by customer, owner or its agent (“Buyer”) are expressly limited and conditioned upon acceptance of the Terms and Conditions.  Seller objects to and rejects any provision additional to or different from the Terms and Conditions that may appear in Buyer’s purchase order, acknowledgement, confirmation, writing, or in any other prior or later communication from Buyer to Seller, unless such provision is expressly agreed to by Seller in a writing signed by Seller.  For the purposes of these Terms and Conditions, the term “Goods” shall refer to the goods, material and equipment listed on the Order as well as all equipment or other materials provided in connection with any Services, and the term “Services” shall refer to the services listed on the Order as well as all ancillary services provided with any Goods.  Terms not defined herein shall have the meanings set forth in the Order.   
	3. PRICE MODIFICATION AND OTHER CHARGES.  Unless otherwise stated in the Order, Seller’s price does not include: (a) transportation, handling, crating or packaging charges, or (b) sales, harmonized sales, goods and services, use or value-added tax or any other tax, excises, duties, tariffs, fees or other governmental charges that Seller may be required to pay or collect under any existing or future law, with respect to the import/export, sale, transportation, delivery or storage of any Goods or the provision of any Services sold by Seller.
	4. PAYMENT TERMS.  (a) Unless otherwise specified in the Order, payment must be received by Seller net 30 days from invoice date.  (b) All payments shall be made in the currency listed in the Order, or, if not so listed, then in U.S. dollars.  (c) If the payment due date is not a business day, Seller must receive such payment on the next business day after such due date.  (d) Each shipment of Goods and each provision of Services is a separate transaction and payment shall be made accordingly.  (e) Interest may be charged on all past due amounts owed by Buyer hereunder at an interest rate equal to the prevailing EURIBOR rate of interest, expressed as an annual percent, plus 3% from the payment due date until paid in full, or the highest interest rate allowed by applicable law, whichever is less.
	5. CREDIT TERMS. If, in Seller’s judgment, the creditworthiness or future performance of Buyer is impaired or unsatisfactory, Seller may suspend performance hereunder.  Buyer will be responsible for any costs associated with such suspension (including charges for reactivation).  In addition, Seller may, for any reason, (a) require prepayment by wire transfer at least two business days prior to a scheduled shipment of Goods or provision of Services, and/or (b) require Performance Assurance at least three business days prior to a scheduled shipment of Goods or provision of Services.  “Performance Assurance” means collateral in the form of either cash or letter(s) of credit in a form, and from an issuing bank, acceptable to Seller.  
	6. DELIVERY. (a) Unless otherwise stated in the Order, all Goods will be delivered to Buyer EX Works the manufacturing facility of the Goods (the “Facility”). (b) If Buyer has not issued inspection and shipping instructions by the time the Goods are available to Buyer, Seller may either, at its sole discretion, (i) store the Goods at Buyer’s risk and cost, or (ii) select any reasonable method of shipment, without liability by reason of its selection, costs and risk of shipment to be paid for by Buyer.  (c) Shipments or Goods in storage may be insured at Buyer’s expense, and Seller will not place a valuation upon shipments or Goods stored unless specifically requested in writing by Buyer or required for export purposes. (d) Unless otherwise stated in the Order, the provisions of the most current version of INCOTERMS, International Chamber of Commerce Publication, are incorporated herein by reference.
	7. TITLE/RISK OF LOSS.  Title in the Goods shall pass to Buyer only upon payment in full.  The risk of loss or damage to the Goods shall pass to Buyer upon delivery in accordance with the Contract.
	8. INSPECTION/REJECTION OF GOODS.  All Goods shall be received subject to Buyer’s reasonable inspection and rejection.  If Buyer finds any of the Goods not to comply with any of the specifications contained in the Contract, Buyer, may, at its sole election, reject that portion of the Goods that fail to comply.  Rejected Goods will be held at Seller’s risk for a reasonable time, to be returned or disposed of by Buyer at Seller’s written instruction and at Seller’s sole cost and expense.  A failure by Buyer to reject the Goods in writing within 30 days after receipt shall constitute an unqualified acceptance of such Goods by Buyer and a waiver by Buyer of all claims with respect thereto.
	9. WARRANTY.  (a) Seller warrants that (i) the Goods shall be new and good quality and shall conform to the specifications specifically set forth in the Order and title to the Goods shall be free from any security interest, lien or encumbrance upon Seller’s receipt of full payment for the Goods, and (ii) Seller shall perform the Services in a workmanlike manner in accordance with the specifications specifically set forth in the Order.  (b)  The foregoing warranties will last for the following period (the “Warranty Period”): (i) for Goods, 18 months after the date that the Goods are available for shipment or one year after first start-up, whichever occurs first, and (ii) for Services, three months after completion of the Services.  If during the Warranty Period any Goods or Services prove upon examination by Seller not to meet the warranties set forth above, Seller will repair the Goods or supply identical or substantially similar replacement Goods EX Works the Facility, at Seller’s sole discretion, or re-perform the Services (as applicable).  Any replacement Goods or re-performed Services will be warranted for the unexpired portion of the Warranty Period applicable to the particular Goods or Services.  (c)  Seller will not be responsible for transportation costs or for the costs of removal, installation, re-installation or making of access of any Goods or items, where such transportation, removal, installation, re-installation or making of access is required to repair or replace any defective Goods or to re-perform Services.  Furthermore, Seller will not be responsible for and assumes no liability for materials or workmanship, labor costs or other related expenses for any work performed by third parties in the repair or replacement of defective Goods or the re-performance of Services.  (d)  This warranty will be voided if (i) the Goods or the subject of the Services have not been stored, installed, maintained or operated in accordance with accepted industrial practice or any specific instructions provided by Seller; (ii) the Goods or the subject of the Services have been subjected to any accident, misapplication, environmental contaminant, corrosion, damage, debris, improper passivation, abuse or misuse; (iii) Buyer has modified the Goods or the subject of the Services without Seller’s prior written consent; (iv) Buyer has used or repaired the Goods or the subject of the Services after discovery of the defect without Seller’s prior written consent; (v) Buyer refuses to permit Seller to examine the Goods or the subject of the Services and operating data to determine the nature of the defect claimed; or (vi) Buyer fails to meet its obligations.  (e)  Goods not manufactured by Seller are subject only to warranties of Seller’s vendors and Seller hereby assigns to Buyer all rights in such vendor’s warranties, however, Seller shall furnish to Buyer reasonable assistance in enforcing such rights.  (f)  Inexpensive items requiring repair or replacement and routine maintenance-related or consumable items shall be outside the scope of these limited warranties.  (g)  Seller’s performance guarantees, if any, shall be deemed to be met by a satisfactory demonstration of the guaranteed performance parameters during a performance test, which shall be the responsibility of Buyer and to be based on test procedures as specified in the Order or, if not specified in the Order, to be based on test procedures mutually agreed upon by Seller and Buyer.  In the absence of a performance test within 60 days of first startup, unless otherwise specified in the Order, Seller’s performance guarantees are deemed to have been met.  (h)  ALL WARRANTIES OR REPRESENTATIONS NOT SPECIFICALLY INCLUDED IN THE TERMS AND CONDITIONS, INCLUDING THOSE WITH RESPECT TO MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE WHETHER EXPRESSED, IMPLIED, STATUTORY OR ARISING FROM A COURSE OF DEALING, USAGE OF THE TRADE OR OTHERWISE WITH RESPECT TO ANY GOODS OR SERVICES, ARE EXPRESSLY EXCLUDED.  NO EXPRESS OR IMPLIED WARRANTY IS GIVEN AS TO THE CAPACITY, EFFICIENCY OR PERFORMANCE OF ANY GOODS, EXCEPT AS MAY BE PROVIDED IN A SEPARATE WRITTEN AGREEMENT SIGNED BY SELLER.  (i)  BUYER’S REMEDIES ARE SPECIFICALLY LIMITED TO THE REPAIR OR REPLACEMENT OF THE GOODS OR THE RE-PERFORMANCE OF THE SERVICES, AS APPLICABLE, DURING THE WARRANTY PERIOD, AND ARE EXCLUSIVE OF ALL OTHER REMEDIES.  SHOULD THESE REMEDIES BE FOUND INADEQUATE OR TO HAVE FAILED OF THEIR ESSENTIAL PURPOSE FOR ANY REASON WHATSOEVER, BUYER AGREES THAT RETURN OF THE AMOUNT PAID BY BUYER TO SELLER UNDER THE CONTRACT SHALL PREVENT THE REMEDIES FROM FAILING OF THEIR ESSENTIAL PURPOSE AND SHALL BE CONSIDERED BY BUYER AS A FAIR AND ADEQUATE REMEDY.             
	20. GOVERNING LAW.  The Contract and its execution, performance, interpretation, construction and enforcement shall be governed by the law, both procedural and substantive, of the State of Kansas, without regard to its conflicts of law rules.  Any action or proceeding between Buyer and Seller relating to the Contract shall be commenced and maintained exclusively in the State or federal courts in Wichita, Kansas, and Buyer submits itself unconditionally and irrevocably to the personal jurisdiction of such courts.  BUYER AND SELLER EACH WAIVE, TO THE FULLEST EXTENT PERMITTED BY LAW, ANY RIGHT IT MAY HAVE TO A TRIAL BY JURY IN RESPECT OF ANY SUIT, ACTION, CLAIM OR PROCEEDING RELATING TO THE CONTRACT. 
	21. NOTICE.  All notices, consents, communications or transmittals under the Contract shall be in writing and shall be deemed received on the day of delivery if personally hand delivered or sent by facsimile or electronic transmission (with written confirmation of the completed transmittal); or within two business days if mailed as certified or registered mail with return receipt, postage prepaid addressed to the party to whom such notice is given at the address of such party stated in the Contract.  
	22. ENTIRE AGREEMENT; AMENDMENT; WAIVERS.  The Contract shall supersede all prior negotiations, discussions, and dealings concerning the subject matter hereof, and shall constitute the entire agreement between Seller and Buyer concerning the subject matter hereof.  There are no understandings, inducements, commitments, conditions, representations or warranties of any kind, whether direct, indirect, collateral, express or implied, oral or written, from either party to the other, other than as contained in this Agreement.  Neither party shall claim any amendment, modification or release of any provisions hereof unless the same is in writing and signed by both parties.   No waiver by Buyer of any breach of any terms, conditions or obligations under the Contract shall be deemed a waiver of any continuing or subsequent breach of the same or any other terms, conditions or obligations hereunder.
	23. ELECTRONIC TRANSACTIONS.  The Contract may be digitally copied and stored on computer tapes and disks (the “Imaged Agreement”).  The Imaged Agreement (once digitally regenerated to paper form), and any facsimile, and all computer records of the foregoing, if introduced as evidence in any judicial, arbitration, mediation or administrative proceedings, will be admissible as between the parties to the same extent and under the same conditions as other business records originated and maintained in documentary form and neither party shall object on the basis that such business records were not originated or maintained in documentary form under any rule of evidence.
	24. COMPLIANCE.  (a) Buyer and Seller shall comply fully with all applicable laws and regulations in their respective performances of the Contract and shall neither take nor refrain from taking any action that could result in liability for either Buyer or Seller under applicable law, including the U.S. Foreign Corrupt Practices Act, the OECD Anti-Bribery Convention or any other applicable anti-bribery law or treaty, or those regulations maintained by the U.S. Treasury Department’s Office of Foreign Assets Control (31 C. F. R. Chapter V) or the U.S. Commerce Department’s Bureau of Industry and Security (15 C.F.R. Parts 730 et. Seq.).  Neither Buyer nor Seller shall be required to take or refrain from taking any action impermissible or penalized under United States or other applicable laws.  (b) Without restricting the generality of the foregoing: (i) Buyer does hereby acknowledge that any distribution, sale, transfer or re-export of the Goods is governed by and subject to the trade control laws of the United States.  (ii) Buyer will not distribute, sell, transfer or re-export the Goods, except in conformance with United States law.  (iii) If Buyer knows or has reason to know that any of its customers intends to distribute, sell, transfer or re-export the Goods, either directly or through incorporation into other products, then Buyer shall inform the customer that the customer is responsible for obtaining any licenses or other approvals from the U.S. Government before such distribution, sale, transfer or re-export, by including the following language in Buyer’s purchase order acknowledgement or other appropriate documentation to its customer: NOTICE:  The products, technical data, and/or software included in this Order were provided in compliance with the laws and regulations of the United States.  Customer is responsible for obtaining all licenses, permits or other approvals that may be necessary under the laws of the United States before any distribution, sale, transfer or re-export of such items and for ensuring that the end-user and end use of these products are permitted under U.S. law.  Re-export, diversion, transshipment, or use contrary to U.S. law is prohibited and is cause for cancellation of this [purchase order].”  (c) Buyer’s breach of this Section shall constitute cause for immediate termination of the Contract by Seller.
	25. INDEPENDENT CONTRACTORS.  Seller and Buyer are independent contractors only and are not partners, master/servant, principal/agent or involved herein as parties to any other similar legal relationship with respect to the transactions contemplated under the Contract or otherwise, and no fiduciary, trust, or advisor relationship, nor any other relationship imposing vicarious liability shall exist between the parties under the Contract or otherwise at law.
	26. NO THIRD PARTY BENEFICIARIES.  The Contract is solely for the benefit of, and shall inure to the benefit of, Buyer and Seller, and shall not otherwise be deemed to confer upon or give to any third party any right, claim, cause of action or other interest herein.
	27. SEVERABILITY.  The invalidity or unenforceability of any provision of the Contract shall not affect the validity or enforceability of its other provisions and the remaining provisions shall remain in full force and effect.  
	28. CONFIDENTIALITY.  All information that Buyer acquires from Seller hereunder, directly or indirectly, and all information that arises out of the sale of the Goods or Services hereunder, concerning such Goods, Services, and/or proprietary processes involved, including information concerning Seller’s current and future business plans, information relating to Seller’s operations, know-how, and other Seller-furnished information shall be deemed Seller’s “Proprietary Information”.  Buyer shall (a) hold Seller’s Proprietary Information in strictest confidence, (b) not disclose it to others, (c) use it solely for purposes of this Agreement and (d) upon Seller’s request, either promptly deliver to Seller all such Proprietary Information that is in written, electronic or other form, including copies and summaries, or, at Seller’s option, destroy such Proprietary Information and provide Buyer certification of such destruction.  The obligations under this Section shall survive the expiration or termination of the Contract.
	29. MISCELLANEOUS.  The captions and section headings set forth in the Contract are used for convenience only and shall not be used in defining or construing any of the terms and conditions set forth in the Contract.  The term “days”, as used herein, shall mean actual days occurring, including, Saturdays, Sundays and holidays where banks are authorized to be closed in the city where Seller’s chief executive office is located.  The term “business days” shall mean days other than Saturdays, Sundays and holidays where banks are authorized to be closed in the city where Seller’s chief executive office is located.  The term “including” or any variation thereof means “including, without limitation” and shall not be construed to limit any general statement that it follows to the specific items immediately following it.  Unless the context indicate otherwise, words importing the singular number shall include the plural and vice versa, and words importing person shall include firms, association, partnerships and corporations, including public bodies and governmental entities, as well as natural persons, and words of masculine gender shall be deemed to include correlative words of the feminine gender and vice versa as the circumstances may require.  The United Nations Convention on Contracts for the International Sale of Goods shall not apply.   




