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Abstract: 
The EPA consideration of potential revision to the ELG will mandate changes to many 
coal-fired power plants.  Some utility installations have proceeded with system upgrades 
that reduced or eliminated water use in their bottom ash operations after initial release 
of 2015 regulations.  This presentation describes the ash handling technologies 
acceptable by the ELG rule and reviews the evaluation process used by customers to 
determine the optimal technology solution for a given plant.  Various aspects to consider 
include: water balance, balance of plant engineering, outage schedule, and physical 
space.   
 
Introduction 
The EPA postponed the ELG compliance dates outlined in the 2015 rule regarding 
bottom ash transport water on September 18, 2017.  The compliance dates have been 
postponed until 2020.  While the compliance dates for ELG have been postponed, 
utilities do not have time to wait until the revised rule is released before beginning the 
process to decide on the dry bottom ash technology that best fits each facility.  Several 
mature technologies are available for the conversion of wet bottom ash systems to 
compliant dry bottom ash storage and conveying systems.  The available technologies 
should be considered on a case-by-case basis.  None of the available technologies can 
be considered the best technical and economical solution for all facilities; one size does 
not fit all.  Depending on the facility plan to comply with the CCR rule, existing water 
permits, pond closure schedule, etc. are primary drivers that should be considered 
when making the dry bottom ash system selection.  Therefore, each facility should 
consider all options and study the impacts the technology may have on permits, 
operations, as well as the construction of the dry bottom ash conversion project. 
 
Retrofit Options 
All dry bottom ash conversion technologies can be separated into three main 
categories: (1) Continuous Dewatering and Recirculation Systems, (2) Submerged 
Flight Conveyor Systems, and (3) Completely Dry Systems.    

 
A. Continuous Dewatering and Recirculation Systems 

The UCC Continuous Dewatering and Recirculation (CDR™) Systems are an add on to 
existing wet impounded bottom ash hoppers.  During operation, material is conveyed 
through sluice piping and discharged into the forward section of a submerged flight 



 
conveyor.  Upon entry, the velocity of the slurry is rapidly reduced allowing the ash to 
directly settle in the conveying section.  Optional Lamella Packs can be added to 
significantly reduce carryover of suspended particulate.  Material collected in the 
conveying section is then carried by flights up the dewatering ramp, where it is 
discharged into a load-out bunker or secondary conveying arrangement.  The sluice 
conveying water is then pumped back to the boiler house to complete the closed-loop, 
zero liquid discharge system.  The recirculation system is capable of handling ash 
sluiced from multiple Units and multiple sources, such as economizer hoppers, mill 
rejects tanks, etc.  Construction of this type of system is the lowest impact on outage 
schedule, as much of the equipment is installed on an island, and a short tie-in schedule 
is required to finish installation.  Outside of the physical space needed for the CDR 
island, little additional boiler house space is required for this type of system. 
 

B. Submerged Flight Conveyor Systems 
UCC Submerged Flight Conveyors (SFC™) are designed to be installed in place of the 
existing water impounded bottom ash hopper, or below the water impounded hopper.  
The SFC collects ash in a water-filled trough that quenches and cools the ash.  Chains 
and flights move the material that is collected in the horizontal trough up a dewatering 
ramp.  At the top of the ramp, the ash falls through a discharge chute into a concrete 
bunker or other secondary conveyor where it can be loaded into trucks for final disposal.  
The flights continue through the lower (dry) chamber to the rear of the conveyor and 
then return to the upper trough.  The SFC can receive material from other sources such 
as mill rejects, economizer hoppers, etc.  Cooling water is added to the SFC to maintain 
low water bath temperatures that facilitate the fracturing of ash falls.  This water 
overflows from the SFC trough and may be recirculated within the SFC making it a zero 
liquid discharge system.  Since this system requires the fewest tie-in locations, it is the 
lowest impact on balance of plant scope of work.  It is also the most robust when 
considering ash production rates.  Continuously variable discharge rates can be 
achieved with these types of systems, which make them ideal for high ash production 
Units, such as cyclone boilers. 
 

C. Pneumatic Ash Conveying Systems 
Pneumatic ash conveying systems operate without the use of any water.  This 
technology includes using ambient air to cool off the ash, making it more friable and 
easier to crush.  This air also allows for continued combustion of unburnt carbon in the 
ash.  The UCC Pneumatic Ash Extractor (PAX™) operates by collecting ash in multiple 
sections of the hopper and conveying this ash pneumatically once or twice per shift.  A 
portion of the forced draft fan air is redirected and introduced continuously below the 
crushers.  The air percolates through the ash stored above the closed grid doors, 
encouraging continued combustion of the unburned carbon in the ash, as well as 
cooling off the ash prior to conveying to the silo.  This system is installed with multiple 
discharge points from the hopper and the pneumatic conveyor may be routed to a silo 
conveniently located for preferred loading and transport.  Due to multiple hopper 
discharges, this system offers installed redundancy.  With the use of pneumatic 
conveying system, the system is not limited by physical space around the existing 



 
hopper and being a dry system, the PAX does not affect the plant water balance, or 
require any modification to the plant’s water permit. 
 
Conclusion 
Every plant has a unique set of criteria that must be evaluated to determine the best 
technology that can be economically employed.  There are plant design criteria that 
must be considered.  See Table 1 for a summary list of system design criteria as 
described herein.  The table indicates the technology that is generally the best solution, 
both technically and economically, for the criteria. 
 
Table 1: Dry bottom ash system design criteria 

Design Criteria CDR SFC PAX 

Physical Space X  X 

Plant Water Balance   X 

Trucking 
Means/Methods 

  X 

Ash Production  X  

Outage Limitations X   

Quantity of Sources X   

Balance of Plant  X  

Redundancy X  X 

 
Dry bottom ash conversion systems are available under three basic categories; CDR, 
SFC, and Completely Dry PAX Systems.  Each facility should be evaluated individually 
for the best technical and economical solution.  There is no “one size fits all” solution for 
dry bottom ash conversion projects.   
 
CDR Systems are generally best when considering lowest overall budget and shortest 
Unit outage durations.  These systems are typically not influenced by physical space 
and can be mostly installed during non-outage work.  A short tie-in outage is required to 
finish installation.  These systems are also best suited for facilities that require the 
dewatering of a greater quantity of ash sources in a single piece of equipment.  SFC 
Systems are generally the best fit when considering high Unit ash production rates.  The 
SFC Systems are also generally the most economical overall installation when 
considering Balance of Plant scope of work.  PAX Systems are generally best when 
considering limitation on physical space around the existing bottom ash hopper and the 
use of transport water is not acceptable, and conveying distances to the unloading 
station are further than the SFC can accommodate.  This advantage of PAX Systems 
also aids in providing the most flexible Trucking Means and Methods.   


