
 
 
1101 Market Street, BR 2C, Chattanooga, Tennessee 37402 

 
Sent via Electronic Transmittal 

 
November 26, 2025 
 
Mr. Andrew Parrish,  
(e-mail: Andrew.Parrish@ky.gov) 
KPDES Industrial Supervisor  
Surface Water Permits Branch 
Department for Environmental Protection 
Kentucky Division of Water 
300 Sower Boulevard, 3rd Floor 
Frankfort, Kentucky 40601 
 
Dear Mr. Parrish: 
 
TENNESSEE VALLEY AUTHORITY (TVA) – SHAWNEE FOSSIL PLANT (SHF) – KPDES 
PERMIT NO. KY0004219 – INITIAL CERTIFICATION STATEMENT (ICS) AND BOTTOM ASH 
TRANSPORT WATER (BATW) BEST PROFESSIONAL JUDGEMENT (BPJ) ANALYSIS 
 
Please find enclosed the updated Initial Certification Statement (ICS) required by Section 5.14.1 
of the current permit for sources seeking to discharge bottom ash transport water pursuant to 
§423.13(k)(2)(i) and a Best Available Technology Economically Achievable BPJ analysis. 
 
The updated ICS reflects a newly calculated system volume of 2,123,154 gallons, compared to 
the previously submitted volume of 2,087,496 gallons for the bottom ash transport water high 
recycle system.  Given this update, TVA respectfully requests that the current allowable 10% 
purge volume in the permit (208,750 GPD) be revised to 212,315 GPD during the next permit 
renewal.  
 
If you have any questions or need additional information, please contact Callan Pierson by 
email at cpierson@tva.gov.  
 
Sincerely, 
 

 
Susan Jacks 
Senior Manager 
Water Permits, Compliance, and Monitoring 
 
 
Enclosure 
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This document entitled Bottom Ash Transport Water – Development of Best Available Technology 

Economically Achievable Limits by Best Professional Judgment was prepared by Stantec Consulting 

Services, Inc. (Stantec) for the account of Tennessee Valley Authority – Shawnee Fossil Plant (the “client”). The 

material in it reflects Stantec’s professional judgement in light of the scope, schedule and other limitations stated 

in the document and existing at the time the document was published and does not take into account any 

subsequent changes. In preparing the document, Stantec did not verify information supplied to it by others. Any 

use which a third party makes of this document is the responsibility of such third party. Such third party agrees 

that Stantec shall not be responsible for costs or damages of any kind, if any, suffered by it or any other third 

party as a result of decision made or actions taken based on this document. 

 

Prepared by   
(signature) 

Lindy Johnson 

 

Reviewed by   

(signature) 

Adam Sutherland, PE 

 

Approved by   

(signature) 

Adrian Moore 
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Abbreviations 

BA Bottom ash 

BAT Best Available Technology Economically Achievable 

BATW Bottom ash transport water 

BPJ Best professional judgment 

EPA United States Environmental Protection Agency 

ELGs Effluent Limitations Guidelines 

FGD Flue gas desulfurization 

IMP Internal monitoring point 

KPDES Kentucky Pollutant Discharge Elimination System 

MGD Million gallons per day 

mg/l Milligrams per liter 

ng/L Nanograms per liter 

NPDES National Pollutant Discharge Elimination System 

PRB Powder River Basin 

PWB Process Water Basin 

rMDS Remote mechanical drag system 

RO Reverse osmosis 

SFC Submerged flight conveyor 

SHF Shawnee Fossil Plant 

TSS Total suspended solids 

TVA Tennessee Valley Authority 

µg/L Micrograms per liter 
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1.0 PURPOSE 

The 2020 Steam Electric Power Generating Effluent Limitations Guidelines (ELGs) set best available technology 

economically achievable (BAT) limitations for bottom ash transport water (BATW) as a high-recycle system with 

blowdown limited to 10 percent of the primary active wetted volume. This initial certification statement (ICS) was 

prepared and submitted by the Tennessee Valley Authority (TVA) for Shawnee Fossil Plant (SHF) in a report 

dated May 30, 2023. A revised ICS is being submitted with this document. The allowable blowdown volume was 

established by the Kentucky Department of Environmental Protection (KDEP) Division of Water (DOW) as 10% of 

the primary active wetted volume on a 30-day rolling average as required by the ELGs.  

In the 2020 ELGs, the United States Environmental Protection Agency (EPA) declined to establish numeric 

limitations on BATW blowdown quality. The development of BAT limitations was left to the writer’s best 

professional judgment (BPJ). This document is being submitted to support compliance with 40 CFR § 125.3(c)(2), 

application of these BAT limitations on a case-by-case basis. 

In the 2024 ELGs, EPA established that prior to the deadlines prescribed in that rule, facilities would come into 

compliance with the 2020 ELGs.  

2.0 REGULATORY REQUIREMENTS 

2.1 BOTTOM ASH TRANSPORT WATER EFFLUENT LIMITATIONS GUIDELINES 

EPA promulgated revisions to the steam electric power generating sector ELGs in 2020 (Federal Register/Vol. 85, 

No. 198/Tuesday, October 13, 2020/Rules, and Regulations). The 2020 BAT for sites that will continue to operate 

beyond December 31, 2028, and discharge BATW was determined to be a high-recycle system with a limited 

quantity of permitted BATW purge (i.e., blowdown or discharge). The 2024 ELGs were published on May 9, 2024 

(Federal Register/Vol 89, No 91/Thursday, May 9, 2024) and contain ELGs for bottom ash. EPA intended that 

facilities would come into compliance with the 2020 revision to the ELGs, then come into compliance with the 

2024 revision. The 2024 ELGs require no discharge of BATW no later than December 31, 2029, except under 

certain exclusions such as unit retirement by December 31, 2034. 

In the 2020 ELGs, EPA defines BATW as any wastewater that is used to convey bottom ash or economizer ash 

(when collected with bottom ash) from the ash collection or storage equipment, or boiler, and has direct contact 

with the ash. Transport water does not include low volume, short duration discharges of wastewater from minor 

leaks (e.g., leaks from valve packing, pipe flanges, or piping), minor maintenance events (e.g., replacement of 

valves or pipe sections), flue gas desulfurization (FGD) paste equipment cleaning water, or bottom ash purge 

water. The 2020 ELGs establish an allowable 30-day rolling average BATW purge of up to ten percent of the 

primary active wetted system volume. This volume of allowable system purge is to be determined on a case-by-

case basis by the permitting authority.  

Discharge of pollutants in BATW from a properly installed, operated, and maintained bottom ash system is 

authorized in the 2020 ELG rule under conditions outlined in Section 423.13(k)(2)(i)(A)(1 through 4): 

• To maintain system water balance when not achievable through spares, redundancies, maintenance 

tanks and other secondary equipment after precipitation events exceeding a 10-year storm event lasting 

24 hours or longer; or, 
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• To maintain system water balance when waste streams other than bottom ash transport water exceed the 

ability of the system to accept recycled water and segregating the other waste streams is not feasible; or 

• To maintain system water chemistry where existing equipment is unable to manage pH, corrosive 

substances, substances, or conditions causing scaling, or fine particulates to below levels which impact 

system operation or maintenance; or 

• To conduct maintenance when water volumes cannot be managed by spares, redundancies, 

maintenance tanks or other secondary bottom ash system equipment. 

The total volume allowable from the activities described above should be reduced or eliminated using control 

measures that are technologically available and economically achievable. EPA excludes the following types of 

activities from the definition of BATW:  

• Incidental, short duration of discharges of BATW as defined in 40 CFR 423.11(p)  

• Water used in the FGD as makeup (if applicable) 

• Other no-discharge uses. 

3.0 SITE DESCRIPTION 

SHF is located in McCracken County, near Paducah, Kentucky. SHF is a coal-fired steam electric generating 

facility that consists of nine units with a summer net generating capacity of 1,200 megawatts, located on the Ohio 

River. SHF currently sluices bottom ash from the powerhouse to a remote mechanical drag system (rMDS) that is 

used to dewater these materials. Outage washes and mill rejects from pulverizing coal prior to combustion are 

also routed to the rMDS. The rMDS allows SHF to dispose of, or potentially beneficially reuse, dewatered 

materials and recycle much of the water to the powerhouse for repeated sluicing.  

Treated flows from the BATW system rMDS and associated treatment are discharged to the Process Water Basin 

that discharges via Outfall 001B. This is an internal monitoring point that flows to the cooling water discharge 

channel, then to the Ohio River. Discharges at SHF are regulated under National Pollutant Discharge Elimination 

System (NPDES) Permit No. KY00004219.  

4.0 BATW SYSTEM DESCRIPTION 

BATW operations are comprised of two systems: (1) the equipment at the powerhouse and (2) the equipment at 

the rMDS. Water is used to transport materials from the powerhouse to the rMDS. The type of rMDS used at SHF 

are submerged flight conveyors, or SFCs. 

4.1.1 Powerhouse Bottom Ash Operations 

Bottom ash (BA) is collected in a hopper under each generating unit’s boiler. The hopper collects and stores BA 

which drops from the boiler’s furnace. This ash may be fine, coarse, clinker, or any combination thereof. The 

water in the hopper rapidly cools and tends to fracture the entering ash.  

Each hopper section has its own discharge equipment (sluice gate, enclosure, crusher, and JETPULSION® 

pump). The grinder further reduces the size of the ash so it can be sluiced to the rMDS.  
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BA is typically not continuously sluiced. Sluicing schedules may vary based on generation demand, and/or other 

operations. BA is collected and stored in the hopper until sufficient volume is accumulated.   

Mill rejects from the coal preparation process are also sluiced to the RMDs. Mill rejects from burning Powder 

River Basin (PRB) coal are minimal compared to those present in eastern bituminous coal. Unit outage washes 

are also managed in the BATW system. Outage washes and mill rejects at SHF are sluiced using water fed from 

the bottom ash loop, thus no additional water is introduced to the BATW loop.  

Figure 1 shows the powerhouse BATW sluice and return water operations in a simplified block flow diagram.  

 

 

Figure 1 - BATW Sluicing from Powerhouse and Return Water 

 

4.1.2 Remote Mechanical Drag System (rMDS)  

The sluice water flows to SFCs where the materials are dewatered, and the solids are stockpiled after traveling up 

the incline housed in the SFC. These stockpiled materials may be disposed of or beneficially reused. Overflow 

from the SFCs is sent to clarifiers with chemical injection to enhance the settling of suspended solids (the bulk of 

solids are removed in the SFCs). Flow from the clarifiers is sent to the Process Water Tank and then to the 

Recirculation Tank. Flow from the Recirculation Tank is sent to the powerhouse to be reused for sluicing. If 

system makeup water is needed, it is added at the Process Water Tank. 

If excess water needs to be purged from the BATW loop, it will be discharged from a line leaving the Bottom Ash 

Process Water Tank. This blowdown has been treated and is sent to the Process Water Basin (PWB) for 

additional treatment.  
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5.0 BATW PURGE WASTEWATER TREATMENT SYSTEM 

Samples were collected from sluicing operations that included bottom ash and mill rejects. (Outage washes are 

infrequent, so they have not been assessed yet, but outage washes are sourced from and comanaged with 

BATW.) Samples were also collected at the BATW clarifier overflow to determine the quality of wastewater that 

could potentially be discharged prior to mixing with other flows. The sampling plan was submitted to KDOW and 

specified that samples were to be collected twice monthly over four months and then monthly. TVA continued 

sampling twice per month for a total of six months.   

The SHF BATW management system utilizes SFCs and clarifiers to settle out solids in preparation for recycling 

water back to the powerhouse for reuse in sluicing, or to be routed for blowdown. Treatment such as coagulant, 

polymer, and acid or caustic injection are utilized as needed within the BATW loop. (Additional treatment of BATW 

purge that occurs in the PWB is described in Section 6.0.) 

A summary of sampling results from sluicing and clarifier overflow showing solids and metals removal in the 

BATW loop is shown in Table 1.  
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Table 1 - Summary of Analytical Results for Raw BATW Sluice Water and Clarifier Overflow 
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6.0 BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE 

(BAT) DISCHARGE LIMITATIONS BY BEST PROFESSIONAL 

JUDGMENT (BPJ) 

In the 2020 ELG rulemaking, EPA declined to set national BAT limitations for BATW blowdown or purges. EPA 

stated that development of national standards for blowdown would be difficult as there were many site-specific 

factors that could come into play. Instead, responsibility was delegated to NPDES permit writers to establish BAT 

limits by BPJ. EPA also determined during the development of the ELGs for BATW that the reduction in volume of 

BATW discharges by requiring high-recycle systems as BAT would reduce the loading of all pollutants. EPA did 

not go as far as establishing no-discharge of BATW as BAT in the 2020 ELGs. 

In general, the process for establishing BAT by BPJ requires an assessment of: 

1. Pollutants of concern,  

2. Existing treatment the wastewater receives,  

3. Age of equipment and facilities involved,  

4. The process employed and potential system changes,   

5. Proposed treatment and its total costs and related benefits, and 

6. The non-water quality environmental impacts including energy.  

For SHF BATW, typical parameters of concern consist primarily of metals, along with total suspended solids, and 

total dissolved solids. In establishing numeric limits, EPA guidance reports that EPA does not typically establish 

BAT limits on constituents that are found in treatment chemicals such as iron used for iron co-precipitation or 

aluminum since alum may be used in wastewater treatment.  

An overview of the dual treatment that BATW blowdown receives is found below. The establishment of BAT by 

BPJ requires that the permit writer consider factors that are unique to the applicant. In SHF’s case, the existence 

of clarifiers in the BATW loop appears to be somewhat unique as not all coal-fired sites on a national basis have 

installed this level of treatment for their return water and/or potential discharge of BATW. Some sites in the United 

States only use basins for BATW recirculation collection, others use only hydrobins where BA is dewatered and 

sluice water returned, and still others recirculate the water directly from SFCs. In any of these other cases, 

blowdown quality is potentially higher in constituents of concern than at SHF. 

SHF’s recirculation system has already had the effect of reducing constituent loading to the receiving waters after 

the in-service date of the BATW recirculation system in April 2025. Annualized average flow from the previous 

NPDES permit application flow schematic dated December 2022, prior to the recirculation project completion, was 

approximately 9.72 million gallons per day (MGD). With the inclusion of treatment and the reduction in metals and 

flow, there has already been a significant reduction in constituent loading to the receiving stream. The maximum 

allowable BATW blowdown rate of 10% of the overall wetted system volume per day at SHF, calculated on a 30-

day rolling average, will result in an approximate reduction in flow of over 97% after the ELG applicability date. An 

updated ICS is being submitted that has revisions to the primary active wetted volume.  
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Another unique factor for SHF’s BATW system is that treated blowdown from the BATW system is subsequently 

sent to SHF’s PWB. The PWB collects various plant flows from SHF along with coal pile and other stormwater 

runoff. The PWB includes two lined operational cells, approximately 5.1 acres each. Coagulant, flocculant, and pH 

control using acetic acid are provided at the PWB to enhance constituent removals. The PWB reduces total 

suspended solids for a variety of low volume wastewater flows and stormwater flows prior to their ultimate 

discharge via Outfall 001B. The PWB cells are lined with a geosynthetic liner system to reduce infiltration of 

liquids into the underlying subsoils and with riprap slope protection to protect the liner during periodic hydraulic 

dredging of the cells to remove accumulated solids. The PWB cells operate in series with the process flows 

routed to the north cell then gravity draining to the south cell through pipes in the divider dike. Effluent is then 

pumped from the south cell to the Kentucky Pollutant Discharge Elimination System (KPDES) permitted Outfall 

001B via the Discharge Channel. A review of the 2022 NPDES permit application for Outfall 001B shows that 

most metals were found to be below analytical reporting levels. 

EPA’s 2020 rulemaking included analytical data for selected total metals in BATW. EPA’s results were compared 

to the BATW clarifier overflow results at SHF and to the final discharge after the PWB and are summarized in 

Table 2. Most parameters in this table are less than EPA’s BATW discharge data, indicating that this two-phased 

treatment approach (clarifiers then PWB) is effective in removing significant quantities of certain parameters.  
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Table 2 - EPA BATW Data Compared to SHF Treated BATW Values 
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The estimated cost of equipment for the BATW recirculation and treatment projects was compiled from the 

recently installed equipment. This equipment included tanks, pumps, piping, chemical injection systems, and 

controls that were installed and placed in operation on April 2, 2025. The total cost for the BATW recirculation 

project was approximately $84 million in fiscal year 2025 dollars.  

During EPA’s proposed 2023 ELG rulemaking in which no discharge of BATW was suggested as the generally 

applicable case, TVA obtained rough order of magnitude costs for converting the current high recycle system to a 

no discharge system. The design basis was to use reverse osmosis (RO) for preliminary treatment to produce a 

high quality permeate that could be recycled into the BATW system that would reduce the need for discharge. 

The reject from the RO system would be sent to a thermal concentrator for evaporation, with dewatered salts 

being landfilled. The estimated rough order of magnitude cost to install this additional equipment was between 

$49.5 to $63.6 million in 2021 dollars. These have been cost-escalated to $51.4 to $66.0 million dollars for 2025. 

Total costs will vary based on site-specific conditions.  

The 2024 ELGs contain the no discharge requirement to be implemented no later than December 31, 2029, for 

sites continuing to operate past the new retirement date of December 31, 2034. Given this new ELG and the 

reductions that have already occurred, additional treatment of these discharges is not warranted at this time. 

6.1 PROPOSED BAT BY BPJ LIMITATIONS FOR BATW 

EPA commonly uses indicator pollutants as surrogates for other pollutants. For example, there were multiple 

constituents of concern considered in the development of FGD wastewater ELGs for the steam electric power 

sector. However, EPA chose to regulate only a few parameters while still achieving reductions in overall pollutant 

loadings. In the case of BATW blowdown treatment, management of total suspended solids (TSS) serves as a 

good surrogate for many metals at SHF. That is, if TSS is managed, reductions in metals are also achieved.  

TSS appears to be a good indicator pollutant for a variety of metals. TVA requests maintaining TSS as an 

indicator pollutant at the Outfall 001B internal outfall (after final treatment) at the current limitations for Tier 2, or 

96.6 milligrams per liter (mg/L) for the daily max and 30 mg/L for the monthly average. TVA requests limits not be 

established for any other pollutants for BATW as removals using the current dual treatment configuration appear 

to be very good. Compliance with these parameters at the appropriate internal monitoring point will serve as an 

indication that the treatment system is being properly operated and maintained. 
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